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Oral evidence

Taken before the Science and Technology Committee

on Wednesday 31 January 2007

Members present

Mr Phil Willis, in the Chair

Adam Afriyie Dr Bob Spink
Dr Evan Harris Graham Stringer
Dr Brian Iddon Dr Desmond Turner
Chris Mole

Witnesses:DrLyleArmstrong, Lecturer, Institute ofHumanGenetics,University ofNewcastle-Upon-Tyne,
Professor Chris Shaw, Professor of Neurology and Neurogenetics, Institute of Psychiatry, King’s College,
London, and Professor Austin Smith, Director, Wellcome Trust Centre for Stem Cell Research, University
of Cambridge, gave evidence.

Q1 Chairman: May I welcome our guests: Dr Lyle
Armstrong, Institute of Human Genetics,
University of Newcastle-Upon-Tyne, Professor
Chris Shaw, Institute of Psychiatry at King’s
College, London, and Professor Austin Smith,
Wellcome Trust Centre for Stem Cell Research,
University of Cambridge, as witnesses to our first
evidence session in terms of the Government’s
proposals on the regulation of hybrid and chimera
embryos. Welcome, gentleman, and may I first of all
give my apologies for starting this session nearly 10
minutes late. I genuinely regret that. We ask that
you, Professor Smith, chair your panel in case you
start having a dispute; you are going to be in charge
of that.
Professor Smith: I will do my best.

Q2 Chairman: This session is being televised and
therefore, rather like theBig BrotherHouse, we need
to be on our very best behaviour, or perhaps that is
not an appropriate thing to say! Professor Shaw, I
would like to begin with you—and put the same
question to Dr Armstrong—and I want a very, very
brief answer, please. Would you give a brief
description in laymen’s terms for the Committee of
the research you would like the HFEA to license.
What is it that you want the HFEA to license?
Professor Shaw:What we are asking is to be allowed
to put a human skin cell into an animal egg which
has had the nucleus removed. So, the DNA from the
egg has been removed and replaced with the human
DNA. The skin cells that we want to use are from
patients who have neurological diseases andwe hope
to be able to stimulate that new cell to divide and
generate stem cells. Those stem cells can be turned
into the nerve cells that we think are important in
these diVerent diseases and we can study the disease
process in the laboratory. This will tell us about
disease mechanisms and it will allow us to actually
treat those cells and see whether we can reverse the
disease process and discover new treatments. That is
the purpose.

DrArmstrong:We are essentially asking to do a very
similar thing. We will perform this nuclear transfer
or cloning technique using human cells and putting
them into animal eggs which have had their nuclear
material removed. The idea behind that is that we
can derive embryonic stem cells from those embryos
and investigate things such as how the genes in that
adult skin cell from the human organism have been
reprogrammed or reset to make them express all the
gene sets that would be required to turn them into an
embryonic stem cell. We want to do that because we
want to understand this reprogramming process so
much better because, if we can design strategies to
reprogramme, say, a cell froma human skin, thenwe
can perhaps get away from having to use this whole
cloning process in the first place to make embryonic
stem cells and thereby make embryonic stem cell
technology more accessible to everyone rather than
just as a research tool.

Q3 Chairman: May I clarify from you that the stem
cells that you will be taking, the human cells that you
will be taking, will be from patients with known
disease.
Dr Armstrong: Not in this case. That is not our
specific interest.

Q4 Chairman: That will be diVerent to the branch of
Professor Shaw in that sense?
Dr Armstrong: It is diVerent in that respect, yes.
Chairman: Okay. Now, we need to get the
terminology right and I am going to bring in my
colleague, Des Turner.

Q5 Dr Turner: We do not want public debate to be
bedevilled by loose terminology; there is already
loose enough terminology in the Government’s
proposals. It would be very helpful if you were to set
out what you mean and understand by the terms
“chimera” and “hybrid” in this context.
Dr Armstrong: A hybrid is essentially an organism
which is formed by the mixing of the chromosomes
of two separate organisms. A chimera is essentially
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an organism which is formed by the mixing of the
cell types from two separate organisms. The entities
that we would seek to create really fall into neither
of those categories because we would remove all of
the chromosomal DNA from the egg of, say, a cow
or a rabbit. We, in our research group, refer to them
as “interspecies embryos”. We do not really think
that the term “hybrid” is all that valid although we
can understand that we have to call them something
and that it is an easy title for people to attach to.

Q6Dr Turner:Would you restrict the term “hybrid”
to a cell in which there is chromosomal material
from two species?
Dr Armstrong: We would prefer to do that.
Obviously, we understand that there is DNA from
the mitochondria from the animal oocyte, but really
that has very little contribution to the actual
information content of the final cell. It would not
instruct the embryo on how to produce an
embryonic stem cell or how to make the distinction
between the diVerent types of cell you would find at
the blastocyst stage embryo. All mitochondria serve
to do is to produce power eVectively for the cell and
to partake in certain processes in programmed cell
death, but they really are not terribly important for
instructing the embryo as to what structures it has to
form and how it has to behave.

Q7 Dr Turner: Professor Smith, do you want to add
to that?
Professor Smith: Yes. I think what Lyle has said is
absolutely correct. The traditional definition of a
hybrid in biology is the fusion of two chromosome
sets tomake a new genetic entity. People are familiar
with that particularly in plant breeding. So, when we
use the word “hybrid”, it conjures up awrong image.
I think that the correct scientific terms is “cybrid”,
which is the terminology that people used in somatic
cell genetics in the 1960s and 1970s when they
transferred the nuclear material of one cell into the
cytoplasmicmaterial of another, which is actually an
example of what has been done in nuclear transfer.
So, you have only a small component, which is the
mitochondrial component.

Q8 Dr Turner: We already seem to have the
possibility of the loose use of the term “hybrid” in
particular threatening research in terms of the latest
HFEA decision. Do you think that unless the
Government are quite clear and accurate about this
use of terminology in terms of the creation of
chimeras and hybrid embryos, existing areas of
research are going to be threatened?
Dr Armstrong: If the use of the term “hybrid” were
to lead to suYcient opposition to the work that we
want to do which led to it being disallowed, then it
is possible that other areas of science such as the
disease-specific stem cell lines that Professor Shaw
and Dr Minger at King’s College want to produce
would be threatened and I would think that that
would be a disadvantage for British science. It would
prevent or hinder the possible development of cures
using this technology which, in my view, would be a
sad thing to do.

Q9 Dr Turner: Despite the slightly improper use of
terminology which has created a problem, if
permission were given to allow the creation and use
of these embryos purely for research purposes,
would that be suYcient for your immediate
purposes?
Professor Shaw: Yes, I think it would be. This is a
very discrete area and we have resorted to this
because of the challenges that are faced by using
human oocytes which is already licensed to work.
Professor Ian Wilmut and I have a licence to work
on Motor Neurone Disease in this respect. The
problem with human eggs of course is that they are
a very rare commodity. The eggs that we are allowed
to use are those that have failed to fertilise and so
they are already, if you like, pretty exhausted eggs
before we can get to use them. I think it is correct to
say that nobody has actually generated a mature
blastocyst from which you can derive stem cells
anywhere in the world.

Q10 Dr Turner: Do you have any thoughts on the
provisions that you would like the proposed Bill to
take bearing in mind that this Committee has been
around this course before and it left the
recommendation that the creation of such embryos
should be legal for research purposes provided that
they are destroyed in line with the 14-day policy, the
current 14-day rule for human embryo cultures, and
prohibit their implantation in a woman?
Professor Shaw: Absolutely.
Dr Armstrong: We would be perfectly happy with
that.

Q11 Dr Turner: May we have your thoughts about
what the provision for the legislation should set out.
Dr Armstrong: Obviously, we should have the
capacity to apply for licences to permit this work
from a body such as the HFEA. It should state that
we are allowed to do this work under very similar
remit to the present HFE Act where we are allowed
to do this work to gain more knowledge about
embryonic development, to gain more knowledge
about stem cell development and about the
progression or possible progression of disease.

Q12 Dr Turner: Would you agree with me that the
framework as set out by the current HFE Act has
been suYciently clear to enable British stem cell
research to reach the position that it has had and
that the proposals which have not been licensed by
the HFEA were in fact fully in accordance with the
existing framework?
Professor Shaw: We believe that. Neither of us are
lawyers and it is not really our area of expertise but,
from the simply reading of the HFEA remit, we
believe that this work should be licensed by them.
These are essentially human cells that we are
deriving.

Q13 Dr Turner: What would be the consequences if
this work is permanently stopped both for the
disease areas and for the future of stem cell research
in the UK?
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Professor Shaw: In terms of the disease areas, I think
we are looking at a very huge task in terms of
achieving this with human eggs. Certainly it is not
something that is likely to happen within the next
few years or possibly several decades. That would be
a major problem for us. The diseases we are looking
at are all devastating diseases in which we have very
little understanding of disease mechanisms. It is very
diYcult to develop an eVective treatment if we do
not actually know what is going wrong and, as I
think we show in the models, they not only tell us
about what is going wrong but they provide an
immediate resource to screen for drugs that will be
eVective. If you stop that, then you are really putting
a halt on all that sort of work and I think that is not
only bad for science but is bad for our patients and
is bad for the community and sends a very negative
signal.

Q14 Chris Mole: Would you all agree that the term
Professor Smith used of “cybrid” is well enough and
widely enough understood to be used as a definition
in law and are there any others that could be
helpfully put on the table at this time to ensure that
the legislation controls what needs to be controlled
and does not control other bits?
Professor Shaw: One possibility that I believe has
been mentioned previously in the discussions is that
a pseudo-hybrid. The embryo is not a real hybrid but
a pseudo-hybrid, they are essentially human pseudo-
hybrid embryos. I think that the definitions are very
important but it is not for me to tell you what should
be done. I would feel comfortable with either
“cybrid” or with “pseudo-hybrid” terminology. I
think that would help us distinguish our work from
some of the other work that may require further
restriction in the legislation.

Q15 Chairman: I do think it is important that we get
a definition because so far this morning we have
asked that specific question for us to try to get
clarification andwe have had “interspecies embryo”,
“cybrid”, “hybrid chimera” and “pseudo-hybrid” all
mentioned. If that is confusing us as a committee
that is trying to make some clear recommendations,
then, in terms of the public debate, it is going to be
very, very diYcult indeed, particularly more broadly
in the House at the draft bill stage. You have all
agreed on “cybrid” and you have all agreed on
“pseudo-hybrid” as the two clear definitions. Is
“cybrid” the preferred option?
Professor Smith: I would say so because, if you use
the word “pseudo”, this will raise questions with
journalists and politicians and the public. I think
that there has been a bit of a problem in the scientific
community in thinking how to describe these entities
that are created by nuclear transfer because the only
word we have is “embryo” but they are not normal
embryo and this has become conflated with when
you have an interspecies situation. My
understanding of the somatic cell genetics field is
that “cybrid” is the word that has been used in the
past and would seem to be a perfectly legitimate
word to use in this context that would make it very
clear that this is a diVerent thing from a hybrid. Of

course, as we know, you still have people/journalists
who will use the word “hybrid” but it is very
important for this Committee and Parliament to
know what the law says.

Q16 Chairman: It was really important to get that
firmly on the record. Dr Armstrong and Professor
Shaw, in response toDr Turner’s question, you were
quite definite that you were in fact going to grow
these cybrids for 14 days.
Professor Shaw: Yes.

Q17 Chairman: Stem lines would be taken during
that time and at the end of that time.
Professor Shaw: Yes.

Q18 Chairman: And then it would be destroyed.
Professor Shaw: Absolutely.

Q19 Chairman: Why do you not wish to grow them
to full term?
Professor Shaw: It certainly is not in my scientific
remit to do that. It is no the biological experiment we
are interested in. Indeed, I think it is a whole area
that I would not feel comfortable working in myself.
That is my own personal opinion.
Dr Armstrong: For my research, there is no scientific
value in doing that. All of the events which will
reprogramme the somatic genome will have taken
place by the blastocyst stage generally which
develops at day five to six. There is no real remit for
my going on any longer beyond that. We would
derive embryonic stem cells from blastocysts at day
six and that would be the termination of that
embryo’s existence. There would be nothing further
to dowith them after that. Apart from anything else,
the diVerentiation events that are taking place in an
embryo at 14 days would probably mean that it
would not survive in culture anyway. The 14-day
limit has been applied, but I do not know of anyone
who has actually cultured an animal or a human
embryo to that limit because they are outside the
context of a uterus in which they would expect to
have been implanted and, outside of that context,
there is very little possibility that they would survive
in culture.

Q20Chairman:Wewill come back to returning them
to the uterus later, but keeping the embryo for 14
days is perfectly okay for you.
Dr Armstrong: It is more than enough for my
purposes.

Q21 Chairman: Professor Smith, would you echo
that? Can you see any value in going beyond that?
Professor Smith: At the present time, certainly I can
see no value because, as Lyle has said, there is no
evidence that an embryo of any mammalian species
can develop to any useful stage without
implantation in the uterus which would occur before
14 days in humans.

Q22Dr Spink: I am going to go back to first base just
to set the context. Nothing of course is certain in
research but I wonder if you could set out for me the
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potential benefits for mankind generally that you see
for stem cell research around the world, Professor
Shaw. Would you give us the broad backdrop of
that?
Professor Shaw: We are looking to make disease
specific cell lines. The challenge for us, certainly in
the field of Motor Neurone Disease which I
principally work in, is that, in 20 years, we have only
discovered one gene which accounts for
approximately 5% of all cases. That is like dealing
with one piece of a jigsaw puzzle; you really do not
know the total picture. Whenwe discover a gene like
this—in this case it is called SODI—what we do in
the laboratory is put that into stem cells, so that we
can grow up millions of cells and study the disease
mechanism. That is what I do; that is what my
laboratory does; we are modelling the disease using
stem cell lines. What nuclear transfer does is that it
says okay, we do not need to go down that very long
and laborious gene hunting route, we can actually
use the gene defect that exists in every patient’s cells
and derive stem cells from that. So, they already
carry the gene defect that we know causes this
disease and then we can direct it to become the kind
of cell that is important. What that allows us to do
is to generate billions and billions of cells to study in
the simplest way. We are not studying tiny embryo
of a few cells or some patient’s tissue. I think that the
opportunities that are there are vast, almost any
disease that has a genetic basis.

Q23 Dr Spink: So, this may or may not lead to some
sort of better treatment or cure for that particular
disease?
Professor Shaw: Absolutely.

Q24Dr Spink:Andwe are talking about some of the
world’s most terrifying diseases that aVect millions
and millions of people.
Professor Shaw: Indeed.

Q25 Dr Spink: So, there is massive potential benefit
if it comes oV.
Professor Shaw: Huge potential benefit.

Q26 Dr Spink: You of course know because you
suVer from it like we do as politicians that the public
mistrust science and they mistrust politicians. You
can laugh but we are both scientists and politicians,
so we get it both ways! Why are the disease lobby
groups not coming forward to lobby to change
public opinion in this country as they have done in
America?
Professor Shaw: I think that they are. The Motor
Neurone Disease Association has strongly
supported our work from the outset; they supported
us when we applied originally to use human oocytes
and they have supported us subsequently to use
animal oocytes. Obviously they need to be careful
about the way in which they present themselves, but
certainly we have not had any resistance from them
and have indeed had active backing for our work. I
have not met any particular anxieties or concerns
from the associations with whom I have contact.

Q27 Dr Spink: It is my job to get a little context on
the record, as it were, for the Committee.Would you
each give us a little example of your knowledge of
this sort of work/research that is going on around
the world in diVerent areas in diVerent countries?
Dr Armstrong: The principal groups which are
working on interspecies cloning seem to mostly exist
in China at this present time. The most poignant
example of course of that was nearly four years ago
nowwith ProfessorHuizhen Sheng at theUniversity
of Shanghai who produced, so she claims, human
embryonic stem cell lines.

Q28 Chairman: Do you not believe her?
Dr Armstrong: I do but the experiments have never
been repeated, which is a crucial thing. There is
probably a very good reason for that and that is
because, when Professor Sheng produced her
results, it was immediately overshadowed by the
apparently very good data coming out of South
Korea. So, it is quite possible that she thought that
there was no future benefit in going ahead with this
work because human nuclear transfer into human
oocytes is so apparently simple, but of course, as we
all know now, that is not the case. I think that it is
high time that we revisited Dr Sheng’s work.

Q29 Dr Spink: We will be following that line of
inquiry and we will be seeing the Koreans this week
and the Chinese people probably next week, so we
will be following those lines. Thank you for that. Do
you have any other examples of this research going
on around the world?
Professor Shaw: I think that in many countries and
certainly in the United States where, although you
cannot get the state funding for this sort of work, I
do not think there is a law that actually bans this
work.

Q30 Dr Spink: Not at all.
Professor Shaw: I think there will be others in many
countries doing this sort of work and think that is
important to do. I certainly would not want them to
stop doing it, but I think that Britain would
definitely be much less competitive in this field in
terms of science.

Q31 Dr Spink: Professor Smith, do you have any
examples?
Professor Smith: I do not have any specific examples.
You have heard from Lyle about the work that has
been done elsewhere. I would take a slightly diVerent
tack on what Chris has said. I think that Britain has
the opportunity to be the first country to legislate
positively and to have a proper regulatory
framework for this type of work. Other countries in
Europe are not doing so and, in the United States, it
is in the private sector. I think that what happens in
this country is important for the scientific
community internationally because good scientific
colleagues in other countries do not necessarily have
this option.
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Q32 Dr Spink: I am grateful to you for saying that
because we are proud that our country is, in a way,
leading the world with the first stem cell bank andwe
think with an ethically-based but permissive
regulatory regime. What we are trying to do is to
prevent that being changed by inappropriate action
driven by ill-informed public opinion andwe have to
get that balance right. Professor Smith, why, if you
believe that, are you not following this line of
research yourself?
Professor Smith: From the point of view of
scientists, there are many important and interesting
questions to pursue in the stem cell arena and my
particular expertise does not lie in this area. I was
talking with Professor Shaw beforehand and he is
using, in his work, some cell lines that we developed
through a diVerent route, so one is working in the
same broad area context in which each individual
has to pursue their own particular angle. This is only
one rather small aspects of the whole bigger picture
of stem cell research. There is only the opportunity
to fund the best people in each area; you do not want
everybody taking the same approach.

Q33 Dr Harris: I would like to first of all put on the
record that I have discussed this matter with Dr
Armstrong and Professor Shaw before we
announced this inquiry when we went into this in
some detail and it is only fair that I should point that
out. The Government’s White Paper, for want of a
better word, says that revised legislation will clarify
the extent to which the law of regulation applies to
embryos combining human and animal material.
The Government will propose that the creation of
hybrid or chimera embryos in vitro should not be
allowed. Is it your opinion, and do you think that it
is the opinion of those scientists interested in this,
that that would cover the creation of the pseudo-
hybrids that you are seeking to do?
Dr Armstrong: Our interpretation of that
subparagraph was that that would be the case.

Q34 Dr Harris: Is it also your view that a ban on the
creation of hybrid and chimera embryos, that is
embryos including human and animal material,
might cover work that is currently going on? For
example, I have been told to suggest that the creation
of the Down Mouse might be covered by that. Is it
your view that the creation of the Down Mouse,
which is a model for Downs Syndrome which has a
human chromosome inserted in mouse embryonic
stem cell and then a chimera created and grown to
term and bred, would be covered by such a rule all
other things being equal?
Dr Armstrong: If such things are truly defined as
hybrid organisms, then, yes, it is possible that it
would. Those models are very valuable where we try
to find the mouse model of the human disease which
bear human (inaudible), but our understanding of
the current White Paper was that it was largely
focused on producing hybrid embryos by nuclear
transfer, but these would not be produced in that
way necessarily.

Q35 Dr Harris: The White Paper talks about
creating hybrids and chimeras mixing human and
animal material and creating embryos. I would be
interested to know whether the other witnesses feel
that that definition without further clarification
might cover the introduction of a human
chromosome into mouse embryonic stem cells and
the creation then of a chimeric embryo from that
which is then grown to term.
Professor Shaw: It is a hybrid if you are putting
chromosome material from two diVerent species
together in the same cell, so by definition it is. It is
not the complete complement of human
chromosomes, so you can at least debate that issue,
but these are essentially hybrid cells.
Professor Smith: I think that the wording is very
fuzzy and unfortunate and, apart from that
particular example, actually there is a much more
serious issue about the use of the term “chimeras”
because, any time that you transplant cells into an
animal model, say Parkinson’s Disease, then you are
actually creating a chimera, and this wording implies
that any of those types of experiments which are
routinely done, could be . . .

Q36 Dr Harris: The wording relates to embryos
actually. So, it could be said that, when you are
introducing cells into amouse, that is not creating an
embryo and therefore would not be covered by this.
One then might argue, why is an embryo more
worrying than a full-grown animal with human and
animal tissue merged? It is curious to say that
something that is never going to develop is a worry
and something that is running around with the same
combination is. Do you say that is unfair?
Professor Smith: That is a reasonable argument but
it is also the case that there are situations where you
introduce cells in utera into developing mouse or rat
embryos and this is quite important to test the
development potency.
Chairman: You are basically saying that this
wording is not helpful and that is needs to certainly
be challenged.

Q37DrHarris:Wewill come back to chimeras when
we come back to the 14 day point later. The final
question from me is regarding this issue about the
risk to research if this ban, even with the possibility
of later regulations, comes into fruition. Is it possible
to estimate, to give a number, as to how far we are
currently ahead of other countries because of what
Dr Spink described as a permissive yet equitable
regularly framework? How quickly would other
countries catch up with us if there was a pause
created on this sort of work?
Dr Armstrong:Certainly if the United States were to
release or promote federal funds for embryonic stem
cell research, it would be only a matter of a few years
before they were able to supersede the eVorts that
Britain was making in this area. Currently, we have
more opportunities than they do to go ahead with
this type of research. It is much easier to do
embryonic stem call related projects than it is in the
US or, for example, in Germany where it is very
diYcult to even buy in embryonic stem cell lines to



3607572001 Page Type [E] 31-03-07 00:15:54 Pag Table: COENEW PPSysB Unit: PAG1

Ev 6 Science and Technology Committee: Evidence

31 January 2007 Dr Lyle Armstrong, Professor Chris Shaw and Professor Austin Smith

work on in the labs of collaboratorswe havemet.We
do risk throwing away our early lead in this type of
research if we choose to ban certain types of
procedures because we think that perhaps certain
people may find them distasteful.

Q38 Chairman: I am trying to move on, so would
you be fairly brief.
Professor Shaw: My point is that I feel very
uncomfortable talking about competition because,
frommy point of view, the race is against the disease.
These cells lines would be made available
internationally for people to discover cures and that
is the purpose.

Q39 Adam Afriyie: Do you think there is a
possibility that if a decision is notmade or if that line
or research is banned or outlawed, people working
in this area would move and simply relocate abroad
where they are able to work?
Professor Shaw: Certainly the work will relocate
abroad. Whether people will or not is another
matter. I personally will not but others may.

Q40 Dr Iddon: Chris Mole and I would like to direct
a series of questions now to Professor Shaw and Dr
Armstrong. Can you convince us that this line of
research will be eVective in producing embryonic
stem cells. What evidence is there?
Dr Armstrong: There is the evidence from the
Chinese Group that I mentioned earlier and,
although their experiments have never been
repeated, the publications that they have produced
are reasonably convincing tomymind that wewould
be able to produce embryonic stem cells from these
lines. Although I have never attempted this in
humans obviously, we have some very encouraging
data from my laboratory for interspecies embryos
between mouse and cow and mouse and rabbit
which suggest very strongly that it will be possible to
derive embryonic stem cell lines of those species
using this model system. We are in the process of
proving that the foreign genome which you
introduce into these cells is actually becoming active
in expressing all of the genes from, say, a mouse as
opposed to the cow genes and we believe very
strongly that that is happening, that the genome is
becoming active and that we will be able to derive
embryonic stem cell lines from those.

Q41Dr Iddon: So, you are relying really on the work
of one group.
Dr Armstrong: No, not on one group, there are
several other groups in China with whom we are in
contact, in Beijing.
Professor Smith: One of course has to acknowledge
that this is research. If we already knew that it could
be done, we would not be debating Of course, we
cannot be certain but it is a real possibility and
people like Lyle should be entitled to investigate this
and make progress.

Q42 Dr Iddon: As you know, those people who are
concerned about this line of research, which includes
the pro-life groups, of course, who will be opposing

you in your requests, know that researchers in Japan
have been able to wind back adult cells and make
them pluripotent. Why is this proposal and the
research more advantageous than that claim, if it is
true?
Dr Armstrong:We should really become involved in
both of those angles of research. My group in
particular are very interested in finding chemical
means of inducing pluripotency in somatic cells and
I also have some very interesting data looking at how
we can interfere with several enzyme systems which
are responsible for maintaining what is called the
epigenotype of a somatic cell, and that is essentially
what we are resetting when we do a nuclear transfer
experiment. The trouble is that nature does it so
much better than our very clumsy attempts to
interfere with that system so far and the work you
referred you from Japan from Professor
Yamanaka’s group has shown that the expression of
certain genes which are involved in maintaining the
identity of an embryonic stem cell are capable of
reprogramming it to an extent but, in order for that
reprogramming to be stable, they always have to
keep expressing these genes in a very particular
format which would be fairly useless from a medical
standpoint because you would never be able to
transplant cells derived from those cells into a
human patient. So, we need to understand what is
the actual process that those cells are going through
either by the nuclear transfer or cloning process or
the reprogramming ideas that Professor Yamanaka
was developing or the ideas that I am developing in
my group before we can ever start to produce
embryonic stem cells on an industrial scale, if you
like. It is not the only angle that we can use but it is
a very good and very adaptable technical system that
we can use to investigate these points.
Professor Shaw:There are two points. One is that we
fully support adult stem cell research and would be
delighted if we could take somebody’s skin cell and
turn it into the neurons that we are interested in
studying in terms of the diseases of interest. If you
look at where we are at the moment, that line of
adult stem cell research has been very poor. People
have been working on this for a very long time, from
much more accessible tissues and adult stem cells
have been available for much longer. Very few nerve
cells can be grown from adult stem cells. Nobody has
evermade a specific sort of nerve cell such as amotor
nerve cell.We know the chemical composition that is
required to make a motor nerve cell from embryonic
stem cells, so embryonic stem cell technology is
working. Adult stem cell technology is way behind
that and is not currently working in the same way. I
think that both tracks should be pursued but
certainly I think the fact that adult stem cell research
may show potential is not a good reason to inhibit
embryonic stem cell research.

Q43 Dr Iddon: When we have a cow’s embryo being
inserted with human material, we are told that that
embryo is more than 99% human. Would you all
agree with that?
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Professor Shaw: Absolutely.
Dr Armstrong: Yes.
Professor Shaw: The mitochondria genome is tiny.
There is only 13 polypeptides in the human
mitochondria genome that make proteins. In a
mitochondria itself, there are probably something
like 1,500 diVerent proteins. So, even you want to
call these cow/rabbit mitochondria, 99.9% of that
mitochondria is actually human and most of the
protein that makes up that entity is actually human
material.

Q44 Dr Iddon: The other day we had a seminar with
some of your colleagues who work in this area and I
was quite surprised because I did not know that in
the human embryo that is created, the nucleus can
put out into the cytoplasm some of its own
mitochondria. I thought that cytoplasm just carried
the mitochondria that had come from the donor, be
it a cow. Is that accurate or am I mistaken?
Professor Shaw: Most nuclear transfer that is done
is to put the whole cell into the enucleated egg. So it
takes with it not only the nucleus, carrying the
chromosomes, but also the mitochondria that sit in
the cytoplasm. So the human mitochondria are
going to be in there as well as the recipient rabbit or
cow mitochondria.

Q45Dr Iddon: So, in the cytoplasm, there is going to
be some interaction between the two, the
mitochondria derived from the two sources, and
everybody says that the mitochondria and the
cytoplasm are the energy producers of the cell but
are we sure about that? Can the mitochondria not
aVect the development of this cybrid embryo in some
way and aVect the chromosomal behaviour in the
nucleus? Are we sure about the role of mitochondria
or do we need to do more research?
Professor Shaw: We cannot be absolutely sure that
animal mitochondrial genes will not influence cell
function so I think that we should be doing those
experiments. I think they are important to do. If you
have functioning human chromosomes and you
have functioning human mitochondria, most of the
machinery will work. You are asking a question as
to whether the animal mitochondria would interfere
with that process but, until you have actually asked
that question biologically, it is diYcult to answer.
There are experimental ways of attacking that and I
think we should be doing that. Because we do not
know the answer is not a justification not to use
these cells.

Q46 Dr Iddon: To make a statement—and let us be
quite sure about this—that mitochondria are not
important in the production of the embryonic stem
cells that were producing stem cell lines might not be
an accurate statement.
Professor Shaw: I do not think that anybody said
they were not important. It is whether it is a critical
issue, this will tell us whether these cells will be of use
or not.
Dr Armstrong: Just to get back to that, I think that
the comment I made earlier that they are not critical
to the formation of embryonic stem cells is probably

true because, at the stage of development we are
talking about, the cells are not relying so heavily on
the energy generated by the mitochondria, they tend
to rely on another process known as glycolysis. It
may become an issue when you ask those cells to
diVerentiate into somethingwhich does require large
amounts of energy derived from mitochondria such
as amuscle cell or a nerve cell, but wewill not be able
to answer those questions unless we perform the
experiment in the first place.

Q47ChrisMole:Professor Shaw andDrArmstrong,
some of the written evidence we have had has raised
concerns about risks associated with this work.
Have you carried out an assessment on what those
risks might be?
Professor Shaw: What sort of risks are you talking
about?

Q48 Chris Mole: I am asking you what you consider
they might be. Some of the evidence we have
received raised concerns about new diseases and
diseases crossing the interspecies barrier.
Professor Shaw: All cells that have been derived
from humans are treated in a very special way. All
the manipulation done on these cells is done in a
protective hood so that the people doing the
experiments are not exposed to the cells of and
animal origin. That is part of routine laboratory
practice. I think that these cells will never be used to
be implanted into anybody, which means that there
is no risk of any cross-species contamination.We are
not using these cells for transplantation and they
would not be appropriate for transplantation. They
would never be legally allowed to be used for
transplantation and that is not the purpose of our
experiments. I think that the risk is extremely low in
that context. All the risk is as using any human cell,
we have to take precautions that we do routinely in
the laboratory. We use human cell lines all the time.

Q49Dr Spink: I would like to come in on that. Some
of the groups have argued to me that this will not
work, that it will not give us useful information
because it is a hybrid and therefore we should not be
doing it, to which I argue back, “If it does not work,
then you have nothing to worry about, have you?”
How would you answer that?
Professor Shaw: There is no obvious biological
reason why it should not work. Cells with defective
mitochondria are present in many diVerent
conditions and indeed there are people who carry
mitochondrial defects who are perfectly healthy. I
see patients who do have mitochondrial-based
diseases and that is when the majority of their
mitochondria have this gene defect and certain cell
populations fail because of that. It is a very, very
diVerent situation if the vast majority of
mitochondria are defective. I think that is a very
clever misinterpretation of the facts.
Chairman: I want to finish this session by 10.40, so I
ask that we all try to be as succinct as we can be with
our questions and I ask that you try to be as succinct
as possible with your answers.
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Q50 Dr Harris: Would you explain to us what a
chimera test of pluripotency is.
Dr Armstrong: A chimera test is something that we
cannot do with human embryonic stem cells because
it would involve putting a pluripotent ES cell into
the blastocyst of the remaining species such as a
mouse and seeing if those cells can contribute to the
development of that organism. Typically, we would
look for coat colour changes in themouse to see how
pluripotent those ES cells were. We could dissect the
mouse to see if the cells derived from those
embryonic stem cells were present in all of its
internal organs or tissues, but we do not do that with
human ES cells. That is the one test we cannot make
because it involves mixing a chimera between an
animal and a human. It is something we would
restrict only to mice.

Q51 Dr Harris: If you have a stem cell—and I think
this applies to a stem cell derived from an adult cell
as much as it does to an embryonic stem cell—and
you want to check whether it is capable of
contributing to all the potential tissue types, that it
has that potential before you direct it to one
particular tissue type, isn’t what youwould like to do
in a chimera test of totipotency and pluripotency is
to put that cell into an animal model which has the
same gestational timeframe in order to give the
embryonic human cell chance to showwhat it can do
and then see whether it does give rise to those
diVerent cell types.
Dr Armstrong: We can test total potency or
pluripotency in a much simpler way simply by
injecting embryonic stem cells either into the kidney
capsule or into testes with immuno-deficient mice
and then specialised types of tumours called
teratoma will grow and those can be sectioned and
stained for various diVerent types of cells and
tissues, and that is the standard we use for
determining pluripotency in human embryonic
stem cells.

Q52 Dr Harris: It was suggested to us in the
examples from some of your colleagues that at some
point you would want to go beyond the teratoma
testing towards chimera testing in order to
demonstrate totipotency. I definitely remember it
being said that that would be a useful step. Do you
dispute that?
Dr Armstrong: To determine total potency is an
entirely diVerent matter.

Q53 Dr Harris: Or pluripotency?
Dr Armstrong: Because we would have to then
determine that the cells were capable of germ-line
transmission which I do not think we would want to
do in a mouse. A mouse producing human eggs or
human gametes would be a little odd, I think.

Q54 Dr Harris: Professor Shaw, are you
interested—?
Professor Shaw: It is not my area of expertise and it
is not my area of interest and I would not want to
comment.

Q55 Dr Harris: We were told that it might be useful
to have this chimera test of some kind. If that is the
case—and I can see that you are not agreeing with
that and we can go back to our source to check, but
let us accept that it might be useful in order to test
these ES cells—does that create a problem for the 14
day limit?
Dr Armstrong: The embryo would not be grown in
culture, it would have to be implanted into the uterus
of somemammalian species in order for it to develop
beyond the 14 day limit and then, if such entities did
successfully implant and were allowed to grow to
term, then we would expect to see contribution from
human cells to those developing foetuses, but what
that would tell us . . . I do not know that it would
really add to the current pluripotency test
information that we have. We are developing much
better systems from assessing pluripotency on purely
chemical bases looking at the biochemistry of these
cells. The test which is traditionally being applied
today for human cells, as I have said, is the
formation of a teratoma and that has satisfied most
of the scientific community to date. I am not sure I
can see what additional data we could gain from
making a chimera between a human ES cell and a
mouse blastocyst, for example.
Professor Smith: I would like to comment on that. I
am really very surprised that scientists have
apparently argued that that would be a valuable
experiment. I cannot see that there is any useful
knowledge to be gained from it. I personally would
not defend such an experiment. I think it would be
very problematic in terms of public perception. This
is to make a primary chimera where you are trying
to make a whole animal that is essentially half
human and half animal. That is the risk you would
take by doing that kind of experiment.

Q56 Dr Harris: I do not think it was proposed to be
half and half, I think they argued that one could
introduce stem cells at the blastocyst stage and you
would see in uterine development without
necessarily going to birth what the contribution was
to all the tissue types.
Professor Smith: But it would still be half and half.
I would not rule out that you should never do that
experiment, that there might not conceivably be at
some point something that you can learn, but I
cannot see any question at the moment, and the
barrier should be very high for that kind of
experiment and you certainly should never let it go
much beyond implantation.

Q57 Dr Harris: Do you think that barrier should be
created by primary legislation or by the regulator
saying we need to have scientific use for this, and
even then we would look at it very closely?
Professor Smith: I would say regulation. One does
not know what might happen and how things
might change.

Q58 Adam Afriyie: I want to look at some of the
controversy surrounding the ethics and morality,
preferably confined to this area of chimeras, hybrids
and so on, and, secondly, the controversy
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surrounding the HFEA’s decision to postpone or
delay their decision making. In the evidence we have
received, the Scottish Council for Human Bioethics
said that for those who believe that an early human/
non-human embryonic combination is not a person
there are no further ethical considerations about the
work that is being done. We have had lots of other
evidence as well from people saying things like an
embryo is a human being from conception, and then
of course in this area of hybrids, chimeras, et cetera,
there is the question raised by CARE that because
these would be unnatural entities created, the barrier
between human beings and other species would be
blurred. A whole interesting area of morality and
ethics has opened up here. Dr Armstrong and
Professor Shaw, how would you respond to those
ethical and moral objections or considerations in
this context?
Professor Shaw: I think I can understand the origin
of the concerns, and obviously human life is
extremely important. What is important to do is to
put it in the context of what people currently accept
as being the role and what is acceptable in dealing
with embryos.Many embryos are generated through
normal sexual activity, and many contraceptive
devices work not by preventing conception but by
preventing implantation. The intrauterine device,
for instance, prevents implantation, as do many oral
contraceptives. There are possibly hundreds and
thousands of embryos being created every week that
are being destroyed for social reasons. Society thinks
that is acceptable and I agree with them.We are able
to create embryos for the purpose of deriving cell
lines. We create embryos that are not for
implantation but are frozen down as part of in vitro
fertilisation. If you are going to say that life begins
from conception, then the law should apply to all
those other embryos and clearly it does not. My
feeling is if it is legal to have contraception in this
way, and to derive stem cells from very early
embryos, then this work falls within that remit. It is
almost exactly the same entity as the embryos that
are used to derive human cell lines.

Q59 Adam Afriyie: What about the blurring of the
distinction between human beings and other animals
or other entities?
Professor Shaw: I would then revert to the comment
that the cells we hope to derive are more than 99.9%
human. They are essentially human cells. The
embryo that is being generated is essentially a
human embryo. I would give you, as an example, the
fact that we use animal tissues in many medical
contexts, heart valves being the most common one.
If you have your aortic heart valve replaced by a pig
heart valve, a very common procedure which has
happened in this country for more than 20 years,
that person does not become a chimera or a hybrid;
they are a person with a pig heart valve. These cells
are human cells but also have some animal
mitochondria.

Q60 Adam Afriyie: Would your comments apply to
the mixing of DNA in the case of hybrids?

Professor Shaw: I will reserve my comments just to
the kind of experiments we want to do. I do not feel
I should go beyond that.
Dr Armstrong: I would like to echo what Professor
Shaw says. Every chromosome that would be in the
entities that we create, apart from mitochondria, is
derived from the human cell. The instruction set that
cell has in order to become an embryo, to create the
structures of the embryo and to create the inner cell
mass which would give rise to stem cells, is all
derived from human cell source. To all intents and
purposes, from an information point of view, they
are human cells.

Q61AdamAfriyie: I ask these questions in this order
deliberately. Do you feel it is your responsibility to
answer these kind of controversial ethical questions?
Do you think that is your responsibility in the roles
you perform?
Professor Shaw: Absolutely. Science that hides
behind the protection of saying “This is not our role”
is bad science. Science should be subject to public
scrutiny. I think scientists should be encouraged to
come out and discuss these matters. We have a set of
beliefs, other people may have a diVerent set of
beliefs, and society needs to hear those opinions to
make up its own mind. I am grateful for this
opportunity.

Q62 Adam Afriyie: What is the eVect of the delay
imposed by the HFEA on your work and your
research at the moment?
Professor Shaw: We cannot start it, and this is a
really important area. Obviously there will be
diYculties with any scientific experiment but, until
we have a licence to begin, this whole area may, in
fact, if you want to use an inappropriate term, die an
embryo. If we cannot work in the field and do not
have access to human eggs, I cannot see how we can
go forward.
Dr Armstrong: That is absolutely right. There are
many things we can do using animal nuclear transfer
but we ultimately have to answer questions of how a
human genome responds to the reprogramming
process and how we can make human cells from
those embryos. Animal studies will only take us so
far because the construction of human
chromosomes is very diVerent to that of mice.
Ultimately we cannot answer all of the questions
which we would like to ask in an animal model.

Q63 Adam Afriyie: Would it be correct to say that
the HFEA’s delay has stopped that line of research
completely in the United Kingdom?
Dr Armstrong: In humans, that is true, absolutely.

Q64 Adam Afriyie: But it is proceeding elsewhere in
the world.
Professor Shaw: I hope so.

Q65 Adam Afriyie: There is a consultation period
that has been announced. Professor Smith, how will
you work with the HFEA during the consultation
period? Is that clear you?
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Professor Smith: It is completely opaque to me.

Q66 Adam Afriyie:Does anyone else have any views
as to how they will be working with HFEA?
Professor Shaw:We have not been contacted.

Q67 Chairman: Can I briefly ask you, Professor
Shaw, about the stem cell bank? I presume, if your
research goes ahead, you will produce stem cell lines
from the cybrids. They would be deposited, I
presume, within the UK stem cell bank. Could you
tell me briefly who would get access to those? You
mentioned about sharing your research across the
world. Is there a reality that, in fact, Chinese
scientists, as an example, would be able to get access
to that bank and, therefore, be able to implant those
cells in a human somewhere? Is that possible?
Professor Shaw: Stem cell lines you would not
necessarily implant in a human; it is not an
embryonic cell.

Q68 Chairman: But could they grow them up?
Professor Shaw: You would still only have the stem
cell lines and you would not necessarily have an
embryo. This is not a blastocyst. This is not
something which can immediately be used to make a
human being.

Q69 Chairman: Who will be get access to them from
that stem cell bank?
Professor Shaw: It is not my particular area but they
have very strict regulations about who they send cell
lines to: you have to be a bona fide research
institution; you have to have a track record in terms
of this sort of research; and it has to be considered
appropriate. Again, I think there has to be
legislation in place in those countries to be able to
monitor that.

Witnesses: Ms Shirley Harrison, Chair, Angela McNab, Chief Executive and Professor Neva Haites,
Member, Human Fertilisation and Embryology Authority, gave evidence.

Q73 Chairman: We welcome our second panel this
morning and apologise profusely for the slightly late
start. We were late starting on the previous session
so my apologies. We welcome Ms Shirley Harrison,
the new chair of HFEA, and you are very welcome
to the Committee; Angela McNab, the chief
executive of HFEA; and Professor Neva Haites, an
executive member of HFEA.
Professor Haites: I am just a professional member.

Q74 Chairman: We had some diYculty, as a
Committee, trying to understand, or get a clear
definition, what we are talking about in terms of the
research which Professor Armstrong and Professor
Shaw were applying for through their research
programmes about which there is some concern. We
had definitions of hybrids and chimeras which are
the basis of the Government’s own work and the
basis of your own piece of research and public

Q70 Chairman: You are happy that in the UK we
have suYcient regulation.
Professor Shaw: Absolutely; this is the way to
proceed.
Dr Armstrong: That is agreed.

Q71 Dr Harris: Regardless of whether there is
debate in the scientific community about whether
this will ever work, are you aware of any
disagreement in the scientific community as to
whether there is a need to do the research or the
potential benefits of the research?
Professor Shaw: I have not personally heard any
sensible dissent from that voice from any of the
colleagues I work with. I would invite debate with
anybody who takes those views, public and private.
Dr Armstrong: My experience has been that
everyone I have spoken to in the science community
is very supportive of the ideas that we would like to
try out. We have not come across any significant
dissent. There are obviously people who are more
predisposed to work on adult stem cell lines but that
is simply because their particular research interests
have taken them into that field. Everyone in science,
or mostly everyone, agrees that we should be
pursuing both angles of research. We cannot restrict
one because we think perhaps it will not work.
Professor Smith: I would not say dissent but of
course there are diVerent views within the scientific
community about the relative feasibility or
prioritisation of particular types of experiments.

Q72 Dr Harris: Are those arguments for stopping
the research or are those just guestimates of whether
it will ever work?
Professor Smith: They are guestimates of whether it
will ever work.
Chairman: Professor Armstrong, Professor Shaw
and Professor Smith, thank you very much indeed
for giving evidence to us this morning. I hope it has
been a reasonably pleasurable experience for you
too. Thank you very much indeed.

consultation. We have then had descriptions which
have ranged from interspecies embryos to cybrids, to
pseudo-hybrids. What would be your clear
definition of what we are talking about when we are
putting together material from animals and humans
in this experimentation?
Ms Harrison: One of the things we would like in the
newAct is for there to be absolutely clear definitions.
As you say, there is a whole spectrum of what we are
talking about.

Q75 Chairman: What is yours?
Ms Harrison: I will pass to Neva to give an
explanation of what she feels the spectrum is.
Professor Haites: I think you very well described
there the spectrum. As I presume you have been
discussing with the scientists here, we range already
from transgenic constructs, where we have a small
piece of a diVerent animal’s DNA within another
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species cell to create early embryos, right up to the
potential of having the hybrids and the chimeras
where you have virtually the whole of a human
genome placed within the egg of another species and
where you have a predominance of the other species
mitochondria, in your hybrid case, and, in your
chimera case, where there is the potential to have
whole cells of two diVerent species in the one
potential embryo.

Q76 Chairman: There are two areas of research
which are coming from Newcastle and Kings which
have created a question mark as far as HFEA is
concerned. What would be the strategic definition
which you feel we, as a Committee, should be using
and perhaps should be recommending to
government?
Professor Haites: Unfortunately I have not seen
either of those applications because, as you know,
we have put those on ice for the moment to delay
actually reading them and making a decision of any
description. I am afraid I am not in any way
cognisant with those applications.

Q77 Dr Turner: Can I clarify an answer you just
gave, Professor Haites? I understood from what you
were saying that somatic cell transfer you were
describing as a hybrid whereas no scientist would
regard a hybrid as being a combination of two sets
of DNA; in fact, the somatic cell transfer is simply
the implantation of a complete set of one
individual’s DNA. We have already discussed the
fact that there seems to be some confusion in
terminology and there seems to be some confusion in
your answer. Can you clarify that?
Professor Haites: I am sorry if that is the case. What
I was trying to refer to was the nuclear DNA, be it
from another species or another person, being
transferred into the enucleated egg that still contains
the mitochondrial DNA of that other species or
other human.

Q78 Dr Turner: You are calling that a hybrid.
Professor Haites: I am calling that the start of a
potential hybrid embryo.
Dr Turner: There is clear disagreement there.

Q79 Adam Afriyie: The evidence we have had so far,
just to restate it now, is that some of these hybrids or
chimera would be 99.9%humanDNA, in which case
the entity would fall under a diVerent set of
legislation I imagine.
Ms Harrison: That is one of the issues we are trying
to establish. Part of the consultation we are trying to
establish is does what is being proposed fall within
our remit. Clearly there are legal issues as well as
scientific issues.

Q80 Chairman: Why is there any doubt?
Ms Harrison: There does seem to be a spectrum of
opinion. As you know from the history of this, and
I am new to the job as you know, the Horizon
Scanning Group of the HFEA identified this as a
possible issue some time ago. We have had our
Scientific Group look at it and give their views and

we have had our Legal and Ethical Committee look
at it and give their views. In general the view is that
it probably falls within our remit. Now is the point
to go out and broaden that consultation just to check
out exactly where you started from, the point of the
broad spectrum of entities we might be talking
about. We do have two specific licence applications
in front of us but we want to have our policy to be
able to cover possible future applications that may
come to us. We want to have some broad guidelines.
Our view is we will certainly feel it is important that
such work should be regulatable, licensable and not
go on in an unlicensed way. We need to be clear that
is what the general view is.

Q81Chairman: I want to be clear. Certainly from the
press notice which you issued following your last
meeting, when you decided that you would go out to
public consultation, the clear steer which HFEA are
giving is that you believe this is within your remit?
Ms Harrison: We think it is probably within our
remit and we want to be sure. If we make a decision
based on shaky ground, then we would be open to
challenge and we would not want to do that.

Q82 Chairman: Since 1990 you have been under
shaky ground. That was the reason you were set up,
to actually give that lead. That is why we have been
so successful, because there has been a body which
has been able to actually make a clear decision on
licences. What we are seeing now is significantly
diVerent from what we were having in 1990. I put to
you that under the 1990 Act the use of human
embryos for research was permissible only where it
was necessary—I think that was the definition—and
it cannot be carried out using animal embryos.
Should a similar restriction apply to the creation and
use of these hybrid or cybrids, if we want to use that
terminology, and, if so, is the use necessary because
human embryos are in short supply? The argument
that both Kings and Newcastle are making is we are
not getting enough human eggs coming forward and
unless we actually go down this line we are not going
to be able to develop the techniques to enable us to
go forward. This is about necessity, is it not?
Angela McNab: I think there are two points but can
I can go back, first of all, to the scope.

Q83 Chairman: You will not forget this point.
Angela McNab: No. Let me take the points in turn.
The first point is in relation to do we believe this
potentially falls within our remit. There was, from
those scientists we consulted, a view that the entity
or the embryo that would be produced would be
likely to have the full human genome within it.
However, there was not a consensus, from those
experts we consulted, about the viability, whether or
not it would be able potentially to implant and be
viable. That is the second test in order for it to be
within our scope. I am not a scientist so if there are
further questions about the scientific view on that I
will defer to my colleague.

Q84 Chairman: They are not asking them to be
implanted but grown in a dish for up to 14 days.
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Angela McNab: Indeed, but the test of whether this
falls within our remit has to be whether or not it has
the full human genome and whether or not it would
be viable. The second part of that question was not
clear from those scientists we consulted. It was for
that reason that the legal advice we had was, in order
to be certain that we got as much evidence as
possible to base our policy on and to be sure we did
have the responsibility for this area of research, we
should explore that further with the scientific
community. The second issue you raised was about
necessity. Again, there have been mixed views about
this expressed to us from the scientific sector. It is
very important, in putting together a policy, we are
seen to be acting in a fair-minded way. We have to
now have an opportunity to explore those views in
more detail and gather as much evidence as we can
from the full scope of views on that matter.

Q85 Chairman: Are you actually saying that every
time there is going to be a diYcult decision it is now
going to go out to public consultation?
Angela McNab: I am certainly not saying that. In
fact, I think it is because this is such a novel area,
such a large step, and because the issues are not
black and white, that in this unusual circumstance
we have taken the step of sayingwewill hold oV from
considering those applications. That is something
extremely unusual for us to do. It is not just public
consultation, although it is absolutely right and
proper in putting together a policy that we take
public views into account, but it is also, I must stress,
an opportunity to hear the wider views of the
scientific community. That is very important both in
terms of the legal position but also in terms of the
necessary question that you rightly raise.

Q86 Adam Afriyie: Did HFEA make the decision to
go out to public consultation and, if so, were there
any discussions or pressure from Ministers to do so?
Ms Harrison: No, it was our decision entirely. We
made it at our last meeting on the 10 January.

Q87 Adam Afriyie: Government Ministers were not
involved.
Ms Harrison: No.

Q88 Adam Afriyie: There were no discussions or
debate about it?
Ms Harrison: We have a representative from the
Department of Health who attends our meetings,
quite rightly, and they were quite happy for us to go
ahead with this consultation. To be quite honest,
everybody thinks it is a good idea to gather as much
information as possible from the wide spectrum of
views. Going back to the public element of this,
clearly, as Angela has said, the science is quite
diYcult to understand but in someways it is actually
quite easy. I was speaking earlier to a colleague
about a little graphic that was in one of the
newspapers not very long ago which made it very
clear that what we were talking about in terms of
hollowing out an egg, putting a stem cell in, exciting
it and growing some cells that you can experiment on
and then discard is really quite straight forward to

understand. The public is a wide spectrum of people
including those who suVer from horrible
degenerative diseases for which there is no cure. One
of the first things on my desk when I started my job
on the 2 January was a letter from somebody who
suVers from motor neurone disease. This is clearly
an issue of huge public interest to a very wide range
of people.

Q89 Chairman: With respect, it was of huge public
interest nine months ago when this issue first arose.
You did not, at that time, say we must go out to
public consultation.
Ms Harrison: At that time we had not the research
applications for licences and so we were not in any
hurry, if you like, to make a policy.

Q90 Chairman: With respect, you have not even
examined those applications for licences.
Ms Harrison: They have arrived so we know what
they are.

Q91 Chairman: You knew what they were nine
months ago and nothing has changed significantly in
that time. It was quite clear that both Kings and
Newcastle were developing this line of research and
would be coming to you with licences.
MsHarrison:Yes. As Imentioned earlier, our Ethics
and Law Committee discussed the whole issue in
May last year and the Scientific Group in April last
year. The discussions and gathering of evidence has
been going on for some time. It was only when it
comes to the point where we have tomake a decision
that we then had the basis on which a decision had
to be made.
Angela McNab: I just wanted to add a little to that.
You are absolutely right that nine months ago, or
even before that, we started considering, as part of
our horizon scanning, some of the issues that may
well be coming to us. We did not receive
applications, I can confirm, until November, much
later in the year. It is also important to say that we
ourselves did state before receiving the applications,
way backwhenwewere doing the earlywork on this,
we thought this would be an issue best dealt with in
Parliament. However, as youwill be very well aware,
we have a responsibility to respond and deal with
applications that come to us, and sowemust do that.
It is important to say that ideally we would see this
as best dealt with in Parliament.

Q92 Dr Iddon: I do not see the point, with the
greatest respect to the three of you, of having an
horizon scanning organisation and then waiting for
an application to come in before you do the
consultation. Surely the idea of having an horizon
scanning department is to start the consultations
prior to the applications coming in so that you do
not hold up vital research. The way you are
operating now is the research is being held up.
Angela McNab: If I could answer that because it is
very much related to an operational issue. I agree
with you that in an ideal world the horizon scanning
would be showing you a variety of areas where, at
some time in the future, one might expect that there
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possibly could be applications, and one would be
developing a well formulated, well evidenced policy
in advance of that happening. However, you will, I
am sure, appreciate that our resources are limited
and we have to make a judgment call about which of
those horizon scanning issues we are going to be able
to pursue, in terms of opening the full policy, and at
what stage. We have to make those judgment calls.
Sometimes we will not have something on our
agenda or, in terms of well resourced, being able to
do it. Then we find that, in fact, the science is
advancing so quickly we realise that has come to the
forefront and we are going to have to do something
about it. As I say, we are in a diYcult position. There
is a review of the Act that is under way. I think we
made our views clear about feeling this was an issue
that would be best placed to be dealt with in
Parliament, nevertheless the advance of the science,
and the scientists wishing to proceed, obviously
makes this an issue we have a responsibility to deal
with now. Had we known that a year ago we would
have made diVerent decisions.

Q93 Dr Turner: A lot of the time the scientific
community would be of the view that the current
legislation, the current framework of regulation,
comfortably embraces the work proposed in both of
these applications so that there is actually no need
either for further change in the law or for public
consultation on this issue and that it is, in fact, an
issue which the HFEA is perfectly legally entitled to
pass judgment on and to license. Can you please
explain why you feel unable to license this?
Ms Harrison: The discussion we have had about it
within the Authority is really to do with being fair to
everybody. Part of our legal advice was, in order to
make a decision which fairly gave everybody the
opportunity, both proponents and opponents of
something which is after all extremely novel and
where there has been quite a lot of misinformation,
and so on, in themedia. It was important to air those
issues and give everyone the opportunity, in a fair
and transparent way, to input into the evidence.

Q94 Dr Turner: That is not a legal consideration.
What were the legal considerations?
Ms Harrison: There is a legal consideration about
fairness.

Q95 Chairman:Will you publish your legal opinion?
Will you let this Committee have it?
Ms Harrison: We have given you the gist and we
have provided you with our draft minutes in which
the legal views were discussed that we were given.

Q96 Chairman: Why can we not have the legal
opinion?
Ms Harrison: As far as providing that opinion, I
think legal privilege requires that we retain it
ourselves. We may be the subject of legal
proceedings at some point in the future so it is
important that we keep that.

Q97 Chairman: I thought you were having a public
consultation but we cannot have the legal basis on
which you have decided there is some question over
whether you could grant these licences under the
1990 Act?
Ms Harrison:We have tried to give you as much as
we possibly can and tried to be as helpful to you as
we can in this respect but our advice is we should
retain the legal advice to ourselves.
Angela McNab: I am sorry to say the lawyers have
made their position clear about this. I hope what we
have given you is a very good summary of the advice
we have received. To go back to the previous
question, the real issue for us is to ensure this does
fall within our scope, and the viability issue is key.
That is one of the key things we will be testing out in
the consultation with scientists.

Q98 Chairman: This perhaps is unfair, in which case
say so. Are you conscious of the fact that
procrastination may well set back Britain’s scientific
development in this area by a significant period of
time?
AngelaMcNab: I certainly would not want to see the
Authority setting back scientific development
because I think the progress of science in this area
has been very much encouraged by good solid
regulation and it is not our intention to hold things
back. However, what we are talking about here is a
need to be absolutely sure that we have been fair in
considering the issues and we are legally absolutely
certain we have the best evidence we can about the
statutory responsibility for the organisation of the
Authority. It is, after all, a few months. We have
made an absolute commitment that we will get on
with this and those applications will, therefore, be
able to be considered before the end of this calendar
year. In terms of holding back, I would hope very
much it is a few months.

Q99 Chairman: I am sorry, I cannot let you get away
with that. I agree your consultation is only a few
months and then some decision will be made in
October, but you have said earlier, and the
Chairman has emphasised this, you would like
Parliament to actually make decisions in these areas.
AngelaMcNab:Letme clarify that. I raised the point
that ideally we did think, and continue to think, that
would have been the best position but we have a very
clear responsibility to act under the current law and
once we have carried out this consultation we have
made a commitment that we will consider this
application. That is our responsibility and wewill do
it. That is the position we are placed within.

Q100 Chairman: What was your response to the
Minister’s immediate reaction to say these
experiments should be banned?
Angela McNab: We have to operate under the
current law as it is and that is what we are doing
exploring these issues.
Ms Harrison: Perhaps I did not make myself very
clear. We do intend, at our meeting on the 5
September, to make a policy decision following
which the Licence Committee will consider these
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licence applications. Obviously I do not know what
the scientists who you spoke to this morning have
said, but certainly some scientists have gone on
record as saying they do not have a problem about
waiting until the end of the consultation period.
Reasonable people would rather be working in an
atmosphere of acceptability than one that is not
acceptable.
Chairman: We are all reasonable people.

Q101 Graham Stringer: How would you assess the
representations you get during the consultation
period? How would you review it?
Ms Harrison: Do you mean looking at the data?

Q102 Graham Stringer: Yes.
MsHarrison:We are in the process of setting up the
project to do the consultation. We expect it will take
a number of forms. There will be some statistical
data analysis and some qualitative work done as
well. What we are going to use that for is to inform
our policy; it is not a referendum.

Q103 Graham Stringer: You are not going to weigh
the evidence. If you get 2 million people objecting to
it and 50 people in favour of it, you will analyse the
arguments rather than the numbers.
Ms Harrison: Absolutely.

Q104 Graham Stringer: What do you expect to find
out that is not known to you at the present time?
Ms Harrison: The only consultation that has been
done at all in this regard has been a very small
element of the Government’s consultation before
producing the White Paper which was published in
December. A very small element of that was a
question about this particular area and most of it
was about fertility, and so on. I think there were 500
or respondents. It was not a very wide-ranging
consultation and it did not cover the area in which
we are particularly interested. We want to unpick
with the public what is the general view. The
question that the person in the street might have is
what do these scientists want to do and why do they
want to do it. When those answers are out in the
open then people will be in a position to see what are
the benefits and potentials and what are their views.
That is what we want to take account of.

Q105 Graham Stringer: I am slightly confused in
what you are saying. You work under a remit set
down in the law. I think it is the concept of fairness,
the views of diVerent people, that I am getting
confused by. If you are working under a particular
remit to say this is lawful or unlawful, how can the
opinions of the public be weighed in that
assessment?
Ms Harrison: The view taken is that if our decision
is not based on the widest possible amount of
information and evidence then we might be
considered to have made a decision which is not a
reasonable decision.

Q106 Graham Stringer: There is a real distinction
between evidence and argument based on that
evidence and being fair to people.
Ms Harrison: The decision is a fair decision if you
have taken account of all possible issues around it, is
it not?

Q107 Graham Stringer: That is not quite what you
were saying. Maybe that is a clarification. You were
talking about finding out the views of people, what
their opinions were, how they understood these
issues, and then you were saying you had to be fair
to everybody. That is very diVerent from your
definition of fair now, which seems to be coming to
the correct conclusion within your legal remit.
Which is it?
MsHarrison: The fairness issue is the fairness of the
way we make our decision. It is being fair to the
applicants.

Q108 Graham Stringer: Just doing your job
properly.
Ms Harrison: Indeed. This is an area which is very
new and very controversial and, therefore, we feel it
is only fair to take a wider view.

Q109 Graham Stringer: We are back to the same
point. You were set up to deal with contestable,
controversial issues. It is not about opinion but
about the law and how you apply it on the objective
facts that you have. You keep going back to public
opinion. I do not understand how that fits in to the
consultation. Is there any precedence in your 16
years of existence for this kind of consultation?
AngelaMcNab:We have used public consultation in
other policy formulation. We have a duty to both
inform the public but also to take into consideration
the wider views of the public. I am not suggesting
that this is going to be a policy made by referenda or
in any way determined in that path. It is absolutely
right we would be subject to appropriate criticism if
the Authority formulated policies about novel or
new approaches without in any way wishing to hear
the views of the public or even seeking to hear what
those views might be and taking them into
consideration. That would be an appropriate
criticism of us. With sex selection, and indeed more
recently with the issues of the PGD, we carried out
a very similar far-reaching public consultation so we
could both inform the public, because these are often
diYcult areas of science, and also to get a sense from
the public as to their views about the acceptability of
some of these issues. I think it is right and proper for
good policy to take into account those public
attitudes.

Q110 Graham Stringer: Going back to a point you
made previously about everybody being content and
happy with this process, my understanding of the
previous evidence that we hadwas the scientists were
not happy about the process because it had stopped
their line of research dead in its tracks. They did not
say they were not happy but that was the implication
of what they were saying. How much consideration
have you given to that?
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Angela McNab: I can say that we spoke to the
scientists who had submitted the applications and,
whilst of course I am sure they would have preferred
to be able to immediately proceed to a Licence
Committee and a consideration of those
applications, they nevertheless certainly expressed in
those conversations they thought there were huge
benefits to carrying out this consultation. They
recognised this would be a relatively short delay and
would give them an opportunity to both inform the
public and to have those appropriate views we have
outlined this morning taken into account. I did not
sense there was a great unhappiness. Recognising
they would rather something was considered now
than in six months’ time, generally there was not a
great deal of unhappiness.

Q111GrahamStringer:Can I repeat the question the
Chairman asked? You are not playing for time until
Parliament legislates on this matter; you are
definitely going to make a decision before
Parliament considers it?
Ms Harrison: Absolutely. We are going to make a
decision based on the law as it stands at the moment.

Q112 Dr Spink: Very specifically on the time,
Professor Shaw, Professor Smith and Dr Armstrong
told us this morning that timing is crucial. They said,
to illustrate this point, if the USA had Federal
funding for this, which is highly likely to happen
very soon because of political changes in that
country, they would overtake this country’s
competitive advantage and wipe that out within a
couple of years, a blink of an eyelid in these terms.
What do you say to that: timing is crucial?
Professor Haites: I think they were perhaps saying
some of that tongue in cheek as they are some of the
best scientists in the world. It is not just how much
money you have but how expert you are. Professor
Smith is in a leading institute with Roger Pedersen
and I believe will compete with the best. However, as
with other scientific situations, it is very important
that science is conducted in an open, fair,
transparent and ethical manner. Those scientists
will, as Angela McNab has said, wish to perform
their science in that way.
Dr Spink: Of course, and it is because we have an
ethical and permissive regulatory framework in this
country that we have this competitive advantage
alongwith the stem cell bank. I think it is outrageous
for you to suggest that they were speaking tongue
in cheek.
Chairman: It is contentious.

Q113 Dr Spink: They are talking about MIT and
Harvard andConnecticut andCalifornia. They have
massive private research going on these areas. They
were talking, not necessarily about people leaving
this country but that possibility as well, certainly of
much of the work being moved from this country
unless the regime stays permissive. It is you that is
stopping that.
Professor Haites: I do not believe we are stopping it,
I think we are enabling it. We are actually doing our
best to ensure that, unlike other areas of research, we

do this in an open and transparent manner so that
our community goes along with our scientists in
terms of their developments. I suspect there would
need to be considerable debate in the United States
before this type of research progressed.
Dr Spink: I believe public opinion in the States is
now 70% in favour.

Q114 Dr Turner: If the public consultation is going
to be at all meaningful, the public has to be
accurately informed about what is the proposition
put in front of them. Unlike the two examples you
quoted before of sex selection and PGD, there is no
question of implantation and of coming to term. The
embryos will have a 14 day life and no longer. You
were describing them as hybrids and the scientists in
the field are very clear that they are not hybrids,
because a hybrid has parts of more than one genome
but it does not; it has one human genome. It is a
human cell with a very small percentage of
cytoplasm and mitochondria from another species.
It is a totally diVerent animal to a hybrid. If the
HFEA cannot get its terminology right and get its
information accurate, how is the public going to
respond accurately let alone when Daily Mail
journalists have got it.
Professor Haites: I tried to begin by saying there was
an enormous range of diVerent types of cellular
construct that could be considered as chimeras or
hybrids and I tried to give examples. We are
consulting partly with the scientists to look at this
whole area, and I am sure, as you have done, we have
looked at definitions used across scientific literature
and across the world and found there is great
variation there and a lot of detail that could be added
in to describe a hybrid. I do not think the scientists
or ourselves are at odds at all. It is terminology we
are trying to get right. Up until now, in our
consultations, we have not come down on a
definition for an embryo or a definite definition for
a hybrid or a chimera. That is part of the ongoing
series of consultations around the White Paper, et
cetera.

Q115 Chris Mole: Are you happy with the use of the
term cybrid?
Ms Harrison: Can I add a little bit to that before I
come to your question? We are working with the
researchers in developing our consultation. The
consultation is going to be a two-stage process. We
were very clear we wanted to start oV with the
scientific part of it so we could be absolutely clear
what we are talking about.

Q116Chairman:The researchers have said they have
never been approached by you on that issue.
Ms Harrison: That is not the case.1

Chairman: We have just spoken to the two leading
researchers in this area.
Chris Mole: They say they are happy with the
consistent use of the term cybrid, are you?

1 Note by the witness: On 11th January 2007, the day after the
HFEA meeting, Ms Harrison spoke to Professor Minger
and Ms McNab spoke to Dr Armstrong, about the decision
to consult.
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Q117 Chairman: We are talking specifically about
the point that Des Turner has put to you which is
talking about development of a 14 day old being, or
whatever, which will be destroyed at the end of that
time and not implanted. I do not see why we have a
huge problem over this.
Ms Harrison: Over the definitions?

Q118 Chairman: Yes.
MsHarrison: It is a question of actually having some
real clarity about it which people can understand.

Q119 Dr Turner:Where is the clarity coming from if
you are calling it a hybrid when it is not?
Angela McNab: There clearly is not a consensus on
this within the scientists I have spoken to.

Q120 Chairman: There was this morning when we
spoke to the scientists.
AngelaMcNab: I am very glad they had a consensus
but certainly the expert group we consulted in our
early work on this did not have a consensus about
the stage at which the full human genome was
present and, therefore, that would relate—and I am
not a scientist—to the definition or the terminology
that one used.
Professor Haites: The full human genome is
transferred in but the contents of the cell remain the
protein, themitochondria, et cetera, of whateverwas
in that egg when it was first created. We do not have
enough evidence yet as to the exact time points at
which the cellular contents become more
humanised, nor do we have full evidence on how
humanised it eventually becomes.
Dr Spink: We need to do the research to find that
out.

Q121 Dr Turner: In any event, I am not sure how
relevant that is to the question of the genetic
material. There is no doubt it is 100% human
genetic material.
Professor Haites: We have had this discussion
before. There are two points that both the Chair and
the CEO have tried to point out: we do not have a
full knowledge of the implantation potential, and we
are goingwith the 1990Act.We, like all of you in this
room, wish to see science in the UK prospering and
well supported by regulation. Were we to make a
decision that was judicially reviewed to be contrary
to the Act, and if that was not a well informed
decision that we had made, we would be
jeopardising research. As an unfortunate individual
who had some involvement in the GM foods
discussion, I am very concerned to make sure we
have a full, fair, open debate to inform this research
in the future.

Q122Dr Turner:The sort of definitional problemwe
are discussing right now is precisely the sort of thing
which clouded the GM debate. The journalists got
the wrong end of the stick and we had headlines
about Frankenstein foods. You have to be very
clear, and if the HFEA setting out the consultation

is not clear the results are liable to get very muddied
and could go down the same kind of unfortunate
route as the GM debate. There is a very serious risk.
Professor Haites: The reason we will consult with
scientists initially in this consultation is to ensure
that we are absolutely clear in our consultation.

Q123 Dr Turner: You have not consulted with
them yet.
Professor Haites: We have had numerous
discussions with them and with diVerent ones. As
you know, there is a wide range of scientists across
the UK involved in this work. I personally certainly
have not consulted with the three you saw today.

Q124 Dr Turner: How much weight will media
reaction and lay public reaction, not the scientific
public community, weigh in your final decisions?
Ms Harrison: We will take account of all the
evidence we receive, as I said earlier. It is important
to know what people think. Can I colour in that
question about definitions again? I am a very simple
non-scientific person. What I want to know is what
do scientists want to do and why do they want to do
it. In a way, what you call “it” does not matter; we
can have our own definitions. It is what they want to
do we need to understand and what would be the
expected outcomes, and that, I think, is quite simple
to understand.

Q125 Chris Mole: Except surely if we are
overlapping here. It seems to me part of your
evidence, as suggested to us, you have the cases of
the current applications, which has generated your
consultation, which may usefully inform what the
Government are doing with the White Paper
heading towards legislation. The definitional
problems are crucial, would you agree, to resolving
the legislation that allows us not to return to this
problem in the way that we are facing it at the
moment?
Ms Harrison: Certainly. One of the things in which
we and the Select Committee were in agreement in
the consultation prior to the White Paper—and I
was looking at it before I came in and it is word for
word the same thing—was we would like there to be
clear definitions of hybrids and chimeras, and
whatever else, and also we would like there to be
clear rules about regulation in there.We stick by that
and we dowant that to be in the legislation. We have
said we will share the results of our consultation and
our evidence gathering with the department and
hope that it informs the pre-legislative scrutiny
stage.

Q126 Chris Mole: Given that you believe there is a
lack of clarity amongst the scientific community
about the definitional language that should be used,
does theHFEAhave an opinion about terms such as
cybrid and whether using those, and being clear
about what you can and cannot do with those once
you define what they are, is going to help the
legislation being formed?
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Ms Harrison: At the moment there are Australian
definitions and the Canadians have made
definitions. There is something to work with
certainly.

Q127 Dr Harris: Could I say, for the record, that I
met Ms Harrison and Angela McNab, before the
Committee decided to do its inquiry, in early
January and discussed this issue and indeed made
representations to the HFEA meeting on behalf of a
number of people keen on this science, again before
the Committee decided to it do this inquiry. I feel
sorry for Ms Harrison since she only just started in
the post and it is a baptism of fire. I do recognise
that. Do you advise the Government or does the
Government advise you?
Ms Harrison:We have a role in providing advice to
the Minister; certainly it is one of our remits.

Q128 Dr Harris: Does the Government advise you
at all?
MsHarrison:We have links with the Department of
Health and we have our regular meetings with them
and discussions with them and so on, but advise us
I am not sure that is the right way of putting it.

Q129 Dr Harris: Parliament set you up to advise the
Government, and indeed Parliament, therefore is it
right that the Department of Health observers at
your meetings express a view they are happy going
down this consultation path. You reported that
earlier. If they reported they were unhappy, would
that have influenced your decision to have the
consultation? If not, what is the relevance of asking
if they were happy?
Angela McNab: Routinely the Department of
Health observe our meetings and they are obviously
welcome to express their views when they hear us
make decisions or decide upon a particular course of
action. I have to say no; it would not have made a
diVerence. If the Authority had considered the issue,
they have clear advice. You have the draft minutes
of that meeting and you can see from those minutes
their advice was not sought nor were they asked to
ratify or agree with the course of action the
Authority wanted to go ahead with.

Q130 Dr Harris: We are limited because we are told
we cannot comment in the public session on these
confidential draft minutes so I cannot respond to
that. They are your minutes so you are entitled to
cite them but I cannot challenge you because of the
conditions you put on giving us this information. On
this question of legal advice we covered earlier, you
will be aware that legal privilege is a qualified
privilege under the freedom of information and you
have to balance those factors. One is, for example,
furthering the understanding or participation in the
public debate on issues of the day if disclosure would
allow more informed debate of issues under
consideration by the Government. I do not think
you could have a stronger argument on that score
for promoting accountability and transparency by
public authorities to decisions taken by them and
balanced against that is prejudice to legal

proceedings which are neither pending nor even
threatened at this point. Are you able to tell us,
perhaps in a letter, because I believe that is what you
are supposed to do when you cite qualified legal
privilege, what it is that balances you towards this
concern about legal proceedings rather than being
able to help Parliament and Government debate an
issue that you are wanting to see debated?
Angela McNab: I am sure we can come back to you
with that letter. It is worth acknowledging, as you
see, we are between a rock and a hard place. We are
very keen to give you a good summary of the legal
advice we received, and I hopewe have provided you
with as much of that as we can in the draft minutes
which you have, but equally we are subject to the
legal advice we get from our own lawyers which says
that at the moment this is subject to privilege and
there are risks.

Q131DrHarris: It would be useful if you could write
to us and give us the legal advice which says you
cannot give us your legal advice. If I were to askwhat
your current policy is at the moment with regard to
this particular research regarding the nuclear
transfer of human cells into enucleated animal ova,
do you have a policy position?
Ms Harrison: The position at the moment is we will
be formulating our policy in September on the basis
of the additional evidence we will have received. We
did have, as I think we mentioned, two sessions: one
of the Scientific Group and one of the Ethics and
Law Committee. I think you have the appropriate
extracts from the minutes in your written material
there. You will see there have been
recommendations from both of those groups which
will inform our policy and we are at that stage at the
moment.

Q132 Dr Harris: It is not right to say you have an
existing position as you go into the consultation. Are
you neutral or do you have an existing position?
MsHarrison:We have the information that we have
given so far through the Horizon Scanning, the
Ethics and Law Committee and the Scientific Panel
as a starting point.

Q133 Dr Harris: Has the position you put to the
Government’s consultation been retracted?
Ms Harrison: Do you mean the consultation on the
White Paper?

Q134 DrHarris:You have expressed a view publicly
in response to the Government’s consultation,
which is on the Government website, saying clearly
that you support this.
Ms Harrison: No, that stays the same. Our position
is exactly the same as it was then.

Q135DrHarris:You support this research andwant
to see it go ahead. The reference the Chairman was
thinking of was the HFEA’s agreement with the
need to define. You agreed with us that we need to
define those entities.
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Ms Harrison: Yes.

Q136Chairman: I understood you went further than
that to actually saying you were supportive. You felt
that these two pieces of research could go ahead
under the 1990 Act but you wanted clarification and
public support. That was the position I thought.
Ms Harrison: That is right. We said in our response
that the creation of human animal hybrids is
permitted until the two cell stage under the current
Act and we consider research within the constraints
outlined by the Government should be permitted as
long as it can be ensured that such entities will never
be implanted, and 14 days, et cetera.
Dr Harris: That position was not in your press
statement. Your press statement after the meeting
did not tell the public that your existing position,
pending the outcome of the consultation, was, as
you have just said, to support this research, not just
thinking it is within your remit but actually
supporting it?
Chairman: We have made this absolutely clear. We
have this on the record that you are supporting it.

Q137 DrHarris:Myquestion is why did you not put
that in your press statement?
Ms Harrison: The press statement was about what
had just happened in the Authority not about
something historic. Thatmight be an editor’s note or
for a journalist to look up but we were giving a
statement on our Authority meeting.

Q138 Dr Harris: In your press statement you said
there is not clear agreement within the scientific
community about the need for and/or benefits of this
science. Which scientists have you got on record
saying they do not think this research should be
permitted to go ahead? The previous panel said they
did not know of any.
Professor Haites: I do not think I can give you any
specifics on that at all. If you look broadly across the
professional groups, including ethicists and
philosophers, et cetera, that is where we will find a
wider range of opinion about these issues.

Q139 Dr Harris: I certainly agree with that. But
Angela McNab repeated this on The World at One.
She said it is clearly a highly controversial area of
science and it is very clear there are diVering views
both within the scientific community as well as in the
public at large. Therefore there must be some
scientists, because we would like to talk to them,
who think this research should not go ahead. Not
who think it might not work but who think it could
and should be banned.
AngelaMcNab:Certainly I am aware that within the
expert group and conversations we have had, there
have been some views expressed that it may not be
necessarily desirable to proceed with this type of
research right now. I do not have the names with me
and I am not entirely sure whether I should give you
those names without consulting and letting those
individuals know that I am passing them on if they

have been part of a private group we have consulted
with. May I come back to you on that point. I would
very much like to do that.
Dr Harris: If you could write to us. I have read the
evidence and so far no scientists have given that
view.

Q140 Chairman: What would be more helpful, from
our point of view, is if the scientists you are quoting
could speak to the Committee directly and give us
evidence.
Angela McNab: I am sure you will appreciate my
diYculty. I do not want to give you a name without
having checked.
Chairman:We would like a name because we cannot
find one.

Q141 Dr Harris: I have a final question about the
issue of how you handle the consultation, which you
have touched on already. We have written evidence,
including from an individual, saying these scientific
proposals are completely groundless and bad
science. They go on to say they are worried about
experiments being at the whim of unscrupulous
scientists. That view does not explain why they think
it is bad science or what evidence they have that the
scientists are unscrupulous. We have also had
evidence from the Biosciences Federation, which
represents 50 organisations, including one
organisation that represents another 50
organisations with tens of thousands of members,
who support this research, yet at the end of the
Government’s consultation, which is a similar
exercise, they said, on the one hand, there were 350
against and 50 in favour, when the 50 in favour
included the Academy of Medical Sciences and so
forth. Do you accept how diYcult it is to have any
of sort of quantitative feel from consultations?
Ms Harrison: Absolutely. I think I answered this
question in a diVerent form earlier on. We are going
to take account of what people say to us, who they
are, what they have to say, and we will weigh what
they have to say accordingly. It will not be vote
counting or weighing responses on the scales; we will
be taking it into account.

Q142 Dr Spink: The HFEA permit procedures that
are ethically very controversial, for instance the
creation of new human life with a specified purpose,
and yet now it seems to be preventing this research
which promises so much for mankind in a way that
would certainly damage our competitiveness, which
is nothing compared to the need for these disease
groups to find solutions if it is possible. Does this
inconsistency worry you at all?
Ms Harrison: I do not think there is any suggestion
we are preventing anything at all. That is the whole
point of having a consultation and coming to a
decision later in the year. There is no question of
preventing.
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Q143 Dr Spink: Delaying?
Ms Harrison: In order to be able to do it properly.

Q144 Dr Iddon: The government are going to
publish a draft bill this March. Your policy will not
be formulated until September 5 at the earliest.
What do you expect to see in the draft Bill,
particularly on the issues we have been discussing
this morning, when clearly the scientists who have
been in front of us have convinced me we are not
talking about hybrids, we are not talking about
chimeras. We are talking about a completely
diVerent entity for which we need a clear definition.
What are we going to see in the draft Bill regarding
this area of research?
Ms Harrison: Clearly we do not know what will be
in it but we have given some advice.

Q145 Dr Iddon: What would you like to be in it?
Angela McNab: We gave advice, as part of the
review, and that is what we would like to see in the
draft Bill. We would like to see greater clarity. We
would like to see the issues of definitions and scope
well clarified. We would like to see this research
permitted within the usual restrictions, within the
usual controls.

Q146Dr Iddon:Government Ministers currently are
coming out with the line that they will ban research
on hybrids and chimeras, which we are not talking
about this morning. How on earth is a Government
with that view going to frame legislation that is
acceptable to you?
Angela McNab: You asked us what our advice had
been and what we would like to see, and I think I
have expressed that to you. In the meantime, we
have to work within the current legislation.

Q147 Dr Iddon: It will be interesting to see it when it
is published. I have heard at least one scientist in my
presence discussing this area of research suggesting
we might have to go beyond the 14 day limit on the
grounds that if you want to see how cell
diVerentiation and chemical triggers actually work,
14 days is not enough. Is your horizon scanning
pulling that suggestion up, that scientists will push at
the boundaries shortly?
Professor Haites: I do not think I have ever seen that
reported from our horizon scanning but that may be
based on the fact that it is known under the current
Act it is a total prohibition, and that is pretty
consistent around the world where new Acts have
been brought into place. In Canada and Australia
that 14 days remains; hence the reason there is seen
by many scientists to be an enormous need to
continue to study other animal models, rather than
using human models, to actually ensure we have the
full biological detail in this area. This is the coming
together. I certainly have not seen that being
brought forward.

Q148 Dr Iddon: I can assure you there are some
scientists now making those proposals I have just
suggested. What do you mean by recommending

that the Government has “proper consideration of
the diversity of views on this issue” and how would
that be achieved?
Angela McNab: We are going to put together a
consultation which will aim to reach a vast number
of diVerent audiences, and we would be very happy
to share that plan for the consultation with you as
soon as it is complete, which will be very soon. Our
aim would be to ensure that rather it be just those
who typically respond to this type of consultation
and who have a well-known interest in it that we
actually reach thewider public and the wider groups.
We will do that through a variety of mechanisms. I
hope very much, and we have already indicated this
to the scientists who have put applications in, that
the scientists themselves will take part in
encouraging that kind of debate and be involved in
sessions and use it as a way of informing people.

Q149 Graham Stringer: What worries me about
statements like this, and it comes back to the
questions I was asking before, when you say proper
consideration for diversity of views on this issue,
does that mean to say that you are going to take
seriously creationists and other anti-science people
who make representations and give those views
equal weight? That is what that statement, as it is
written, means to me: that somehow you should
balance up the creationists, for want of a collective
word, with the people who are carrying out this very
valuable research.
Ms Harrison: There are some ethical issues in
addition to the scientific issues in this area and we
will take account of them. As I said before, it is not
a question of weighing.

Q150 Graham Stringer: That is a diVerent issue.
How ethics and the science meet is a diVerent
question which we have not asked yet. How do you
take into account and balance the diversity of views
that involves one extreme, the creationists, and, on
the other side, the people who are doing this
research?
Ms Harrison: It is a question of judgment really. I
cannot say any further than that.

Q151 Graham Stringer: Of course it is a question of
judgment. You are saying, because it seems to
contradict what you said earlier, that those views
will be put into the mix and will influence the final
outcome.
Ms Harrison: They will be taken into account in the
same way as everybody else’s will be taken into
account. Obviously some views will have more
weight behind them than others and that will also be
taken into account.
Chairman: Thank you for that. You have been
excellent witnesses this morning and very patient
with the Committee. You understand that we do
regard this as one of the key areas for the Committee
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at the moment. It is an issue which the previous
Committee began work on in terms of its human
technologies and the law and we are seeing that

through. Shirley Harrison, Angela McNab and
Neva Haites, thank you very much indeed. I also
thank my Committee this morning.
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Q152 Chairman: Could I welcome the first panel of
witnesses to this evidence session on the
Government’s proposals on the regulation of hybrid
and chimera embryos. We are being televised this
afternoon so there are the usual restrictions, and
because we are trying to get three panels into our
witness session this afternoon, looking at the
opponents and proponents of this research, we are
having to be very speedy. If I ask you, aswitnesses, to
speed up, it is not me being impolite, because I am
never impolite, it is just a matter that we are pushed
for time. I am going to ask each of our first panel to
spend just one minute saying who you are and the
organisation you represent before we start the
questioning.Maywe start with you, Bishop?
Rt Rev Dr Lee Rayfield:My name is Lee Rayfield. I
am the Bishop of Swindon and I am representing
viewsof theChurchofEngland. I shouldsayalsoIam
amember of theGeneTherapyAdvisoryCommittee
but I amnot representing their views, but you should
know that I am on that Committee.
Dr MacKellar:My name is Calum MacKellar and I
am the Director of Research at the Scottish Council
onHumanBioethics.
Dr King: I am Dr David King. I am the Director of
Human Genetics Alert, which is an independent
watchdog group on genetics and reproductive
technology issues, and I am a molecular biologist by
training.

Q153 Chairman: Thank you. I know the size of your
constituency, Bishop, but can I ask, Dr MacKellar
and Dr King, what is the size of your organisations,
please, just for the record?
Dr MacKellar: We have about 70 members,
interdisciplinary, from medicine, philosophy,
biomedical research and there are one or two
theologians as well.
Dr King: We have about the same number of
members. It is a small group of concerned citizens.

Q154 Chairman: We will start with you perhaps,
Bishop. Are you against the use of human embryos
for all research purposes or specifically against the
mixing of human and animal material to create
embryos?
Rt Rev Dr Lee Rayfield: I think, as a church, we have
made our position pretty clear already on the use of
embryos, following the Warnock Report and the
various reports which have followed from there, and
so, as a church, we have taken a positionwhich is not

absolutist but developmental. However, we have a
very keen eye on the status of the human embryo and
to be very cautious but also to think where
developments may be possible without infringing
that sanctity. There is a wide variety of views within
theChurch,asMembersherewill appreciate,but that
is the line we have taken on embryo research in
general.

Q155Chairman:Mixingmaterials fromahumaninto
a cow’s egg, for instance, you would regard as
unacceptable?
Rt Rev Dr Lee Rayfield: You asked me, first of all,
about human embryos and I amgetting to the second
point. We have given two responses, first of all, and
have not done asmuch thinking on it, as time has not
allowed yet. The first one would be, when we were
asked a very blunt question, in response towhether it
was permissible, we would be very hesitant and
cautious and say, “Let’s not go there yet.” However,
more recently there has been a comment just to say
that we need to be cautious, and there is an openness
to considering this line, if it might decrease the use of
human embryos. At the moment, I think we would
take the position that we need a bit more reflection
and some caution and we should not rush in to
embrace what is potentially an awkward area.

Q156 Chairman: Dr MacKellar, the same question:
are you against all human embryos for research or
just this mixing of animal and human tissues?
Dr MacKellar: It would depend on what kind of
researchwas being proposed.As a council, wewould
alsowant theUKto ratify the EuropeanConvention
on Human Rights in biomedicine. Article 18 of that
European Convention says that the creation of
human embryos just for research should be
prohibited.Asa council,we endorse that; theHuman
Genetics Commission also endorses it; 20 other
countries in Europe have ratified it and 14 other
countries have signed their intention to ratify.Weare
concerned that theUKwill be left out on a limb, that
wewill be isolated ethically on that.

Q157 Chairman: We will return to that later; so it
depends onwhat the research is?
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DrMacKellar:Exactly.
DrKing:Likewise.Weare not a religious group at all
and we are not opposed to embryo research or
opposed to embryonic stem cell research. We have
taken a very strong line in opposing cloning, for a
number of reasons.

Q158Chairman:That is not being suggested though,
is it? In terms of putting human material into animal
eggs, where do you stand on that; you are against it?
Dr King: Yes. I would support the position that is
taken by the Government. I would go a little further
than them in saying that if we are going to overturn a
ban on the creation of such things then we need a full
parliamentary debate. The kind of debate you get
over regulations would not be suYcient for us.

Q159 Chairman: How do you respond to the claim
that there are far too few human eggs to be able to
develop the technologies which researchers are
wanting to do so they can make full use of the small
supply of human eggs in the future; therefore you are
using these chimeras, if we can use that as a short
term, or cybrids, as wewere told last week, is that not
justification for going aheadwith hybrids?
DrKing: I thinkyouhaveput your fingeronprecisely
the problem with this research. Basically, scientists
are in a position where they are trying to do
something very unnatural, that is to say, to force a
somatic cell to entirely reverse its diVerentiation
programmeandgoback to the zero state.That iswhy
cloning does not work really at all eYciently and we
have animals with all kinds of defects being born.
Theyare stuck in thatposition, it is very ineYcient, so
what they seem to be doing here is saying, “We’re
going to overcome this by brute force of numbers;
we’re going to get thousands and thousands of eggs
and then we can overcome it with brute force of
numbers.” What they have failed to realise is that, in
doing that, they have added another layer of
unnaturalness and another layer of, I would say,
probably biological impossibility of success, because
what they are asking for is the reprogramming of
nuclei by cytoplasmic factors which are mismatched
for species, so it isgoing tomake it evenmorediYcult.

Q160 Chairman:You are fundamentally opposed to
evendeveloping the techniquesusinganimaleggsand
humanmaterial, is that your position?
Dr King: I think it is not a good research
methodology.

Q161Chairman: Is thatyourposition though?That is
where we sum you up?
DrKing: Iwould say it is awaste of scientific timeand
money to try to do it this way.

Q162Chairman: So you are opposed to it?
DrKing:Yes.

Q163 Adam Afriyie: Does your point of view not
create the results of research, because surely that is
what this research is there to establish, whereas you
are making an assumption already perhaps of what
those results will be?

DrKing: I am making a scientific judgment based on
what we know already. People have been trying to
create these kinds of embryos for at least eight years.
Wehavesofaroneunreplicatedpublishedpaper inan
obscure Chinese journal, to say they had not had a
chance of success. I am puttingmyself in the position
of a research funder. If somebody came to me with
this proposal, what kind of grade would I give them?
I would give them aDminus.

Q164 Chairman: Thank you, you have made that
point. Can I come to you, Dr MacKellar. In your
evidence to us, and it is mentioned on a number of
occasions, you use the phrase ‘human dignity’ and
that you must not compromise human dignity. Can
youexplainto theCommitteewhatyoumeanbythat?
DrMacKellar:Thereareanumberofwaysof looking
at human dignity. One of the main philosophers
behind human dignity is Emmanual Kant. Just to
summarise, one of the things he was saying was that
human dignity comes from the capacity of persons to
look at autonomy, that human persons are rational
and that human persons also should not be seen just
as ameans toan endbutas anend in themselves.That
is the first way of looking at it. Another way of
looking at human dignity is the way we behave in a
dignified manner towards other people, so other
people do not have dignity but we behave in a
dignified manner towards them. The third way, and
this is the way that the Scottish Council on Human
Bioethics uses, is the same one as theUnitedNations
Universal Declaration of Human Rights. It talks in
itsPreamble, forexample, of inherenthumandignity.
Inherent humandignity is not something scientific, it
is a belief, and the United Nations Declaration is a
declaration, it is notproofofhumandignity.Nobody
can prove that anybody has human dignity, it is a
belief, and this is the position of the Scottish Council
onHumanBioethics.

Q165 Chairman: In terms of your position, trying to
develop techniques which, you could argue, would
restore human dignity to patients suVering from
Parkinson’s or motor neurone disease, is there a
balance to be made there about human dignity, or is
your view of human dignity absolute?
Dr MacKellar: The view of the United Nations is
absolute and our view is absolute. That being said,
sometimes you have got to balance absolutes against
each other, in a way; it is a bit complicated.

Q166DrTurner:On the point of human dignity, one
very important part of the ethical consideration is
what constitutes humanity.Where do you stand?Do
you take the strictly Catholic view, that it starts at
fertilisation? Do you consider that a blastocyst, or a
ball of cells, which is all a 14-day embryo is, has
human dignity?
DrMacKellar:Youused the term“humanity”, this is
one of the big questions which should be asked here.
We are creating entities which are half human, half
animal. Should they have any dignity, that is the
question, in a way, and it is a very diYcult question,
something that we have been struggling with on the
Council foranumberofyears.Wehavebeenworking
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on this for two or three years, and on some of the
experimentswhichhavebeenproposedwestill donot
have answers and there is still a discussion in our
Council. We would need a lot more time to give you
an answer on some of these things, and the humanity
part is not the important part.

Q167 Dr Turner: Is dignity not a function of all the
characteristics of a human, its sentient nature, et
cetera which, by definition, a ball of cells cannot
satisfy?
Dr MacKellar: Yes, but it is not in the definition of
inherent human dignity. We are not talking about
piles of cells or embryos, or whatever, we are talking
about persons.

Q168Dr Turner:There is no person though?
DrMacKellar: Itdepends.What is thedefinitionof“a
person”? What would be your definition of “a
person”?

Q169 Chairman:We are asking the questions, that is
the idea of these committees.
Dr MacKellar: These are important definitions and
they are also related to theology.

Q170 Chairman: I was going to come to the other
theologian.
Rt Rev Dr Lee Rayfield: I think the way that we have
approached it in the Church of England, and, as I
have said, there are diVerent views, is that we need to
preserve something about the developmental
understanding of how human dignity is given and
conferred. I guess the bottom line for Christian
people would be to talk in terms of human beings, in
termsofpersonhood, aswehave just heard there, and
the image of God. What we understand is that there
are stages in that development and we cannot say
when thatmightbe conferred,but itmeans thatwedo
also need some humility in talking about human
personhood. I think theChurchofEnglandwould be
ill disposed to somebody talking about a human
blastocyst, in any terms, as being just a mess of
protoplasm, equivalent to cow protoplasm for
example.

Q171 Dr Turner: I am familiar with the Church of
England’s position, but the Church of England’s
position is such that at least it encompasses work up
to14dayswithanembryo,despite the fact that it is on
the road to recognition as a human entity, but clearly
the Church of England, at any rate, accepts the 14-
day limit and that prior to that it may be a
protohuman but it does not have dignity. Is that
reasonable?
Rt Rev Dr Lee Rayfield:Yes, although what was key
about the Warnock recommendations, and ones
which I think the Church of England has found
helpful, is that it does accord a special status to that
stage, it is not saying it is equivalent but it is saying
there is a special statuswhichputs somekindofhedge
aroundwhatwe cando.What is interesting about the
proposals is that we are taking it another step. Let us
justassume that, contrary toDrKing’s assertion,you
couldput somatic adult nuclearmaterial intoa rabbit

oocyte, or whatever, and you could get something
that was going to turn into a human being, if it were
implanted into a human being. Then you have got to
say that this has human status, in someway.

Q172 Dr Harris: In that case, why should it have
greater protection than a purely human embryo?
RtRevDrLeeRayfield: If it is a human being it needs
to have protection.

Q173 Dr Harris: Sorry, why should it have more
protection? Your initial response to the
Government’s proposals was to say the law should
not be changed to permit the creation of human-
animal embryos for research, and it is this entity
which you have described as an example.
RtRevDrLeeRayfield:That isbecause itwas, “What
are youproposing todo?Comeback tous andgiveus
a bit more clarity andwe’ll think about it.”

Q174 Chairman: This is the question, about the
diVerence between a human embryo and an animal.
Rt Rev Dr Lee Rayfield: I would say, a human is a
human is a human. How many genes do you need to
put in a human being tomake it a human?
Chairman:For fourteen days?

Q175 Dr Harris: I will put my question again. You
said that because the Warnock consensus says it has
special status,which I understand, thereneeds tobe a
hedgearoundactions in thisarea.Somepeoplewould
say that the 1990 Act created that hedge, that is the
HFEA, and it is not being suggested, as far as I know,
that this goes aheadwilly-nilly without regulation by
the HFEA. Within that context, should it be argued
that thingswhich potentiallymight behuman, as you
have described in your earlier answer, eVectively the
equivalent of human embryos, should have greater
protection from experimentation than what the
Church of England already accepts with caveats,
which is that fully-human embryos, whether by
cloning or by fertilisation, can be destructively
experimented onwithin those 14-day constraints?
Rt Rev Dr Lee Rayfield: I see the argument you are
making there. I think—andI cannotalways speak for
the Church of England collectively because we have
not had these discussions yet—that I would put in
alongside that observation, and that is an important
one, is actually what are you doing to humanity? If
you are saying, “Well, it is human but it is less than
human”, what are the kinds of issues we need to be
looking at to try to define exactly that question? It
takes us into an entirely diVerent area, because some
might say, in this debate, we are talking about
something less than human so should we aVord it
those criteria, or arewe saying that we are interfering
withwhat is human in avery elementalway? I think it
isbecause it is talkingaboutgerm-linecell, it is talking
about gametes, and there is a widespread public
unease about those kinds of spheres, that we need to
take some time to think through the ethics of it, and I
thinkyourpointwouldbeoneof theangleswhichone
would develop to see where that took us.
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Q176DrHarris: In respect of your initial response to
the Government’s consultation, you answered
question 61, in a very broad statement: “The law
should not be changed to permit the creation of
human-animal embryos for research.”Doyou regret
that now, that the Bishop of Southwark did not
explain what you have now explained, that this is a
temporaryanswer, and in anyconsideration, ormore
consideration, or clarification aboutwhat youmean,
would you think it is okay for the Church just to put
in a one-liner; it is a negative?
RtRevDrLeeRayfield: I think itwasabluntquestion
and it got a blunt answer, to be honest.
Chairman: I want to leave that for now. Thank you
for being so blunt with us.

Q177Dr Iddon:Chairman, I would like to direct just
a couple of questions to Dr MacKellar, first. Your
organisation,DrMacKellar, has laiddownaseriesof
six conditions, which I have in a box here. If all those
six conditions weremet, would you be happy for this
kind of research to proceed?
Dr MacKellar: Yes. I should say though that, as I
have already mentioned, there are continuing
discussions in our Council on some of these
experiments,proposedexperiments,but,as theywere
submitted a fewweeks ago, that is the position of the
Council, yes.

Q178 Dr Iddon: I think your organisation sees that
there is some biomedical risk associated with this
technique of creating, what I would prefer to call
them, interspecies embryo,which isover99%human,
if we use cows’ eggs, increasingly human because the
genomes in thenucleusare spinningoVmitochondria
into the cytoplasm which are more human than the
mitochondria which have been donated by the cow.
What is unsafe about that? Where is the threat
coming from?
DrMacKellar: First of all, the science might have to
be looked at again, and David King might say a few
thingsabout this.Theconsultationwasnot justabout
cybrids, it was also about chimeras and hybrids. Let
us take, for example, an embryo which is created
from, say, five totipotent animal cells—

Q179Dr Iddon: I am asking you a specific question. I
would like an answer to the specific question first.
What is thethreat fromtheexperiment thatIhave just
given you?
Dr MacKellar: If you were creating a chimera, we
could have problems of new interspecies diseases
beingcreated.Forexample,wehavea lotofproblems
at the moment with xeno-transplantation, with the
possibility if you are using pigs’ organs for
implanting.

Q180Dr Iddon: Imust pin you down to the question.
Where is the threat coming from, from the
mitochondria of the cow’s egg, which are decreasing
in quantity as the embryo develops, are they coming
from the nucleus?Where is the threat coming from in
this experiment?

Dr MacKellar: If you are creating a cybrid and this
cybrid is being destroyed in 14 days’ time and all the
experiments have taken place in a laboratory and the
laboratory is a safe laboratory where everything is
protected, probably there are no risks whatsoever
from a scientific perspective.

Q181Dr Iddon:The scientists we examined the other
day told us they would be able to harvest adequate
numbers of embryonic stemcellswithin thefirst six to
seven days, they would not even need the 14 days; so
you would be happy for that kind of experiment to
continue? That is just a start, because they have not
even started yet.
Dr MacKellar: From other scientists, we are all
scientists, from a scientific perspective I would not
have a problem with that; from an ethical one I
would.

Q182 Chairman: You were shaking your head, Dr
King.
Dr King: Yes. You have got two things wrong.
Firstly, this idea that these cells are 99% human and
1% animal is based on the most simplistic genetic
reductionism, which says that you can read oV the
biological characteristics of these cells on the basis of
counting the numbers of genes. What that ignores is
the crucial thing which would determine the
biological characteristics of these cells, the nuclear
reprogramming in the very early stages of
development, which will or will not work well; in my
opinion it will not work at all well. The second point
is the idea, and you have been told, I know, for these
mitochondria to go away, but there are papers which
say that, in fact, contrary to thehumanmitochondria
predominating, the human mitochondria will
decrease, even before the blastocyst level, to nearly
nil. I can give you a couple of papers on that.

Q183 Dr Iddon: Is there a danger from that, because
the mitochondria in the cytoplasm are therefore the
energy production of the cell, where is the danger?
Dr King: Dr MacKellar has been talking about the
risks of virus transmissions. The virusesmay be there
in the cytoplasm of the eggs, for example.

Q184 Dr Turner: Can I put to Dr MacKellar the
ScottishBioethicCouncil’s listof criteria; technology
is eYcacious.Howdoyouknow it is eYcacious if you
havenot tried it, andyouare sayingyou cannot try it?
You are setting up a catch-22.
Dr MacKellar: For ethical reasons. There are three
diVerentways of looking at these embryos, if they are
considered as embryos. We do not even know, in the
firstplace, if theyareembryos.Eitherwecanconsider
them as having full personhood, and there are
millions of people probably who—

Q185 Dr Turner: That was not the question I asked.
My question was simply, how can you say that the
technology is eYcacious if you are not letting anyone
try it?
DrMacKellar: Iwillanswer thequestion.Youcannot
knowwithout doing the researchwhether itwould be
useful or not, eYcacious or not.
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Q186 Dr Turner: You will not let anyone do the
research?
DrMacKellar:For ethical reasons.

Q187 Dr Turner: You will not let anyone do the
research, will you: yes or no?
DrMacKellar:No.
DrTurner:Thank you. That is an answer.

Q188Chairman:Can I just bring in the Bishop.
Rt Rev Dr Lee Rayfield: I am just aware of the time.
We are discussing some incredibly immense, ethical,
philosophical andmoral issues and to expect us all to
cover the questions in 40 minutes, I wonder what is
going on. I know you are not trying to do that. It was
such a blunt question, if I can put that point again.
Going down this kind of, is this technique going to
work, is it going to be dangerous, I think we are
coming in and saying let us thinkabout actuallywhat
this is about, morally, philosophically; is this a
humanof somekind,ornot?Wehavegot the issuesof
safety at the end of the road, but they are a million
miles away. Can I say also that one of the things we
wouldwant to stress is, if this is going tobe important
and significant and valuable, which it might turn out
to be, and ethically acceptable within the parameters
we decide upon,we do not want to blow it bymaking
an injudicious decision too early on which does not
measure the temperature in the country amongst
peoplewhoare thoughtful people andprepared to go
down diVerent avenues, to think about the
philosophical, moral and theological implications.
Asamedical scientist, I have seen toomuchhype, too
muchworkwhichhasbeenblownuptopush itonand
we have not been sensible and wise. There is a degree
of humility which must accompany the enthusiasm
hereandI feel that there isa lotofpressurearound the
issue and I am not sure where it is coming from, or
why. There is going to be consultation from the
HFEA coming down the pipeline, to which
organisations like my own will be able to give a
considered response. One of the questions I have got
on my mind is, why are we having a 40-minute
discussionabout such contentious things; and I think
it is a fair question.

Q189 Chairman: It is a fair question. This is a
Committee which, in the previous session, before the
2005 general election, did a major study in terms of
human reproductive technologies. In that, it made
certain recommendations about the subjectwhichwe
are talking about today and, in fact, we have given
you the exact quotations from the Report which the
Science and Technology Select Committee did. The
Science and Technology Select Committee, at that
time, urged the Government back in 2005 to look at
the law to seewhether, in fact, it was adequate to deal
with the emerging research which was coming down
the track; it says in that, the fault of thisCommittee in
terms of not dealing with that particular issue.When
the Government decided that it was going to have a
Bill, a White Paper and then a draft Bill, as a
Committee, we felt it was important to follow up the
previousCommittee’s workwhich is exactly whatwe
aredoing.Weare looking primarily at the sciencebut

accept thatbeforeGovernmentcanmakeadecision it
needs to look at the ethics. In fact, it was this
Committee, its former Committee, which made a
recommendation toGovernment that there ought to
be an ethics committee in Parliament, of both
Houses, in order to be able to advise on these issues,
but we are where we are. This Committee is taking a
look particularly at the science, but in order to
understandwhere the objections are coming fromwe
need to take evidence, to put it on the record, to say,
“These are the areas where people have got to be
satisfied”, in terms of making final decisions. I am
sorry you are not getting a full session.
Rt Rev Dr Lee Rayfield:You can understand what I
am saying.
Chairman: Yes, but even if you had 10 hours it still
wouldnotbe suYcient because, in termsof lookingat
the ethics, these are massive questions. I fully
understand and I apologise if you feel you are being
ill-treated, but that is not the role of the Committee.

Q190 Dr Turner: Dr King, it seems to me from
listening to you that your objections to proposals
which have been put on hold by the HFEA are on
technical and scientific grounds and not ethical, so
can I take it that you do not have any ethical
opposition nor do you see any risk?
DrKing:No.Onthecontrary, Ihavenothadachance
to talk about ethics yet. Iwant to emphasise the point
which Dr MacKellar made earlier. For me, the
crucial, ethical, dividing line when we are on the
middle ground of the embryo as amorally significant
entity but not a person is, whether you create the
embryo purely for the purposes of research or
whether that embryo has been created for the
purposesofreproduction, it isnotgoing tobeusedfor
reproduction and, therefore, it is ethically acceptable
to use it in research. I think that if you create an
embryo purely for the purposes of research, basically
you are using it purely as a tool and a source of
biological raw material for your experiments. I
cannot see how that is consistent with any notion of
respect for the embryo or treating it as a morally
significant entity.

Q191 Dr Turner:That may or may not be so, but the
law, quite specifically, currently allows that, does it
not?
Dr King:We are one of the very few countries in the
world which does allow it. There are many countries
in the world which allow embryo research but only
about five which allow you to create embryos purely
for the purposes of research. Most of the world
regards that as a really important, ethical dividing
line.
Dr Turner: That is why the rest of the world is not
leading in stem cell research.
Chairman: I am going tomove on to you, Adam.

Q192 Adam Afriyie: I want to come to the legal
aspects surrounding the issue. Who do you think is
best placed to make the decision on whether human-
animal hybrids, chimera or cybrids are either human
or non-human; is it theHFEAor is there somehigher
bodywhich youwould say needs to be looked at?
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Dr MacKellar: I believe very much that it should be
Parliament which makes these decisions. In the end,
Parliament is the final bodywhich is representative of
the people and Parliament has got its own history of
what human dignity is all about; this place is built on
human dignity. I welcome very much the
consultation which is going to be presented to the
general public, which HFEA is going to make in
autumn, but I do not believe that this consultation
should decidewhether or not to regulate, it should be
Parliament which decides. The results of this
consultation should be given to Parliament, to all the
MPs.Wehavenearly 650MPs,with all their diVerent
views, and they can have a debate, that is what they
are there for, and then make a decision together, as
representatives of the people, on this topic.

Q193 Mr Newmark: By definition then you do not
believe that we should be bound by the Council of
Europe Convention. If you are saying the ultimate
arbiters shouldbe themotherof allparliaments, here,
where we are sitting, and assuming then you do not
believe that we should be bound by the Council of
EuropeConvention?
Dr MacKellar: It is only Parliament that can be
bound by the Council of Europe Convention and the
Council of Europe has got a specific, democratic way
of doing things. We have got our views and we have
got the things we believe that Parliament should do,
but, finally, it is for Parliament to make the final
decision. There is no other body that can do it.

Q194 Adam Afriyie: Did you agree with that
assessment?
Rt Rev Dr Lee Rayfield: I think more or less. The
HFEA have got the expertise in embryo areas, these
are very complicated areas of science and ethics. I
thinkwearegetting intomorecomplicatedareasnow
that we are drifting into these hybrid questions, and
eventually Parliament is accountable. Within the
Christian community, there are questions about that
creation of embryos, is SNCT embryo creation the
same thing as if you have an IVF embryo, and I think
we need somemore work on that and I have found it
creative to think about it in preparation for this
meeting.

Q195 Adam Afriyie: Then, Dr King, Parliament or
some other body?
Dr King: I would not add anything to what Dr
MacKellar said.

Q196ChrisMole:CanIaskeveryonewhat they think
of theGovernment’s proposals for future regulation,
are theyacceptable?Doyou like the ideaofabanwith
a get-out clause for specific regulations covering the
creation of human-animal chimera or hybrid
embryos in the future? If not, what would you rather
that theGovernment’s proposals said?
Dr King: I think I said at the beginning that I would
like them to keep a ban and if it is ever going to be
changed then it needs a full parliamentarydebate.An
unfortunate aspect of the way these debates happen
at the moment is that scientists tend to think that the
public is either misinformed or irrational on these

questions. One of the things I put inmy submission is
quite adetailedanalysis ofwhere there is this junction
in real, fundamental world views between scientists
and the public. Probably there is not time to go into it
now, but I would say that I think public opinion on
this is very strongly against allowing this kind of
research. I think even people who may have one of
these disease conditions in their family, who will
supportmedical researchbutwill still havethekindof
gut reaction against this kind of research.

Q197Chairman:Excuseme,youhavenoevidence for
what you have just said, it is just your opinion?
Dr King: Yes, it is my opinion. I think Government
consultation on the review of theHFEAct is the best
evidence we have got up to there, and that was fairly
clear. I have donemyown strawpolling, of course, as
we all have done.

Q198 Dr Harris: In what way was it clear, the
response to theGovernment’s consultation?
DrKing:Fromall the reports that Ihave seenof those
consultation responses, there was a very strong
majority against allowing this.

Q199 Mr Newmark: There would be no progress if
you went with the gut reaction of the public. The
public, by definition, is conservative, you would
never be putting money into science and you would
nevermake any progress.
DrKing:WhatIamtryingto layout inmysubmission
is that gut reaction is based on some very sound
intuitionsaboutbiologyandabout the importanceof
species barriers, which sadly, because scientists have
a diVerent world view, they do not share the public’s
view on the importance of species barriers.

Q200 Dr Spink: Is Dr King aware of the American
experience, if you will forgive me, Chairman, where
public opinion was very much against stem cell
research generally until the disease-specific lobby
groups got up and presented their case for human
dignity and tackling some of these terrible diseases,
and it turned round public opinion to be 70% in
favour of stem cell research?
DrKing:Yes, I know, but that is stem cell research in
general. I think the same is true of the public in this
country.
Dr Spink: It is a case in point; that happened only
when the public became better informed of what was
actuallyproposedandwhat theconsequenceswereof
doing it and of not doing it. That changed public
opinion very dramatically.

Q201Chairman: I suspect there isnopoint incarrying
on, because you have your opinions and clearly Dr
Spink has his. Dr MacKellar, in answer to Chris
Mole’s question?
Dr MacKellar: I would support the Department of
Health’s proposal that this should go through
Parliament and I suggest that if the position has to be
changed it should go back to Parliament. TheHFEA
isnotarepresentativebody, thereareonlyabout18to
20members, I do not know exactly howmany. These
people do not even represent all the diVerent views
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which societyhas.Apparently, and this iswhat I have
heard, you have got to have a specific kind of view
withrespect to theembryobeforeyouareeven invited
onto theHFEA.

Q202 Dr Spink: The Constitution of the HFEA is
biased towards the permissive lobby?
Dr MacKellar: Yes; that is exactly what I mean. It
should be for Parliament to go back and not be left to
theHFEA tomake these very important decisions.
Rt Rev Dr Lee Rayfield: I think there are questions
around how committees are formed in that way,
which are very interesting. I thinkwhatwe are saying
is that there would be a willingness to pursue to
explore things which might be creative, which might
enable us to move forward, but at the moment the
time is not right. “Ban” sounds like a very strong
word, but ban at least is straightforward, saying,
“We’re banning it for the moment but we’re actually
going to explore and see whether there are specific
techniques on theways forward, oncewehave done a
proper consultation.” I think probably that is what
we would back, at the moment, but I can speak only
as a feeling of that is where we will be. I do not think
we should underestimate the ‘yuck’ factor, which, of
course, I appreciate thatMrNewmark said, aboutwe
wouldnever take anything forward.The philosopher
of science, Mary Midgley, came up with a useful
phrase, whichwas that sometimes the ‘yuck’ factor is
something of an amber light for us, and it cannot be
the last word, neither can everybody saying, “We
want it” be the last word. The ‘yuck’ factor should be
at least listened toandacknowledged tobeaplayer in
this particular debate.

Q203 Chris Mole: Does anyone have any particular
ideas? I think you have all supported the notion of
consultation. What would help to make the
discussion clearer for the public at large?
Dr MacKellar: I hear that the Wellcome Trust is
coming on after us. The Wellcome Trust does an
awful lot of work with the public understanding of
science and they have been working with us, even up
in Edinburgh, on something like a film festival, on
bioethical issues; we had one on transplantation just
a fewmonths ago.This is an area, for example,where
that could be looked at, how to develop discussion
amongst the general public relating to the creation of
animal-human combinations, chimeras, hybrids or
cybrids.There is aneed for this; thewhole concept for
example. I am on a research ethics committee in
Edinburgh and we are working with the concept of
informedconsent.The informedpartof theconsent is
extremely important for patients, but also it is
important for thegeneralpublic asawhole for society
will also need informed consent. Before a decision is
taken, either in favour or against, society needs to be
informed, and sometimes society takes a long time to
be informed. It does not take just a few weeks,
sometimes it can take many months or even one or
two years. This is what is needed before a decision is
taken on this very important topic.

Q204 Dr Harris: Dr King, you have explained some
of the ethical problems you have, but also you have
given some scientific arguments. What do you think
qualifies you to say that your scientific view on the
validity of this is suYciently valid toban the research,
so it gives no-one the opportunity to show whether
you are right or wrong?You said also you would not
fund this research. What gives you any particular
insights lackingbytheMRC, theWellcomeTrustand
the Stem Cell Foundation, which might have read
even more papers than you have, maybe, on this
subject?Whyshouldyourviewofbanning itpreclude
themmaking these decisions on our behalf?
DrKing: Iwant tobe clear about this. I amnot saying
that it should be banned on the basis of a scientific
argument, I am saying arguments have to be judged
on their ownmerits. Iwould suggest that, rather than
a discussion about my personal scientific expertise,
you have a serious look at the arguments that I am
making, frankly,which have not beenmade properly
in the public sphere by the scientists who are
proposing these experiments. If they have got good
answers to the critiques I ammaking, I would be very
interested to hear them.

Q205DrHarris:Youwouldhave to experiment todo
it, would you not? I think this is the point made
earlier. If I said I thought the earth was flat, we could
do an experiment to see whether Iwas right. It would
be wrong for me to say the earth was flat, “Let’s ban
any research into whether it is or not”?
DrKing:All Iamaskingpeople todo is thesamething
that science funding committees do every day of the
week, which is they judge the validity of the likely
success of every piece of research which comes in
front of them and they make informed, scientific
decisions on whether it is worthwhile putting money
in that direction. There is always limitedmoney.

Q206 Dr Harris: On this question of dignity, Dr
MacKellar, you say that part of the argument is
arounddignity, I understand that, but also you say in
your evidence, in this regard, it should be
remembered that the concept of dignity is not a
scientificone.No individualwill ever be able toprove
whether or not a person, or entity, I guess, because
there is debate, possesses human dignity. In a sense,
that is quite convenient for you and inconvenient for
those people who want to support this research,
because theywill never beable toproveyouwrongon
that, it is just a question of your belief. Can I ask you,
therefore, do you think there is an argument that if
youhappentobelieve that this isaviolationofdignity
thenat least youandyour followershave the rightnot
to accept any therapies whichmight—and I accept it
is a ‘might’—come out of this, rather than impose
your view on people who do not share your view of
what human dignity is, including those who are ill?
DrMacKellar:Yes, I thinkyouhavegotapoint there,
and it is quite an old point actually. There were some
experiments which were undertaken in Nazi
Germany, for example, useful biomedical
experiments, and the whole question after the war
was, “Dowe use the results of the experiments, these
usefulexperiments, thenmaybetodevelopthekindof
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research whichmay save lives?” That was a dilemma
for the German public. It is the case, some people
might reject it because they say the research which
was used was considered unethical; some others
might not.

Q207 Dr Harris: It went a bit further than violating
dignity though, did it not?

Witnesses: Mr Simon Denegri, Chief Executive, Association of Medical Research Charities; and Professor
RaananGillon, Former Editor of the Journal of Bioethics; gave evidence.

Q208 Chairman: We welcome our second panel. If I
could start by asking each of you, in no longer than a
minute, to say who you are and which organisation
you represent andwhat is your area of expertise?
Mr Denegri: My name is Simon Denegri. I am
actually not a doctor. I am Chief Executive of the
Association of Medical Research Charities, which
represents 112 charities funding research in the UK,
that includes the four largest funders in the United
Kingdom plus many organisations which are also
patient organisations.
ProfessorGillon: I donot represent anyorganisation.
I have been asked to come, so I have come. I happen
to be Emeritus Professor of Medical Ethics at
ImperialCollege,London, and I amChairmanof the
Institute ofMedical Ethics. I used to be Editor of the
Journal of Medical Ethics for some 20 years. I am
partly a doctor and partly a philosopher.

Q209Chairman:Thankyou verymuch indeed.Can I
askyouboth, ifwemaystartwithyou,Simon,whydo
you support the creation of human-animal chimeras
or hybrids, or whatever you would like to call these
new entities? What is the basis of your support, and
couldyou, perhaps, in answering, indicate howmany
of the charities that you represent are also supportive
of this particular line of research?
Mr Denegri: Yes, I would be very happy to do that,
and thank you for inviting us and we welcome this
inquiry. In terms of current activity by medical
research charities in theUK, there are about 20ofmy
members currently funding some sort of stem cell
research in this country to the tune of about £9
million. That excludes the Wellcome Trust funding,
which has been reported to you separately in other
written evidence. In our submission to you we did
mention thatwehadgoneback toourmembership to
see and to assess the level of interest in this particular
line of research and we have heard back from
approximately eight charities which would be
interested in pursuing this line of work and funding
this line of work. They cover a range of conditions,
Parkinson’s, motor neurone disease, Alzheimer’s
disease, cystic fibrosis, heart conditions, so there is a
broad range of conditions represented there,
representing many millions of people. What I hear
backfrommymembers, in termsof theviabilityof the
research, although we do not yet know whether it is
viable, what they would say is that, against the

Dr MacKellar: In Germany, yes, it violated the
respect due to the dignity of the person.
Chairman: I amgoing to finish there.DrDavidKing,
Dr Calum MacKellar and The Right Reverend Dr
LeeRayfield,BishopofSwindon, can I thankyouall,
but also apologise to you for the shortness of time. I
think what you have done is exactly what we hoped
you would do and that is to raise some very, very
serious questions, which were about the ethics of
what, in fact, is being lookedat here in addition to the
science, andwe thankyouverymuch for it, all of you.

backgroundwherewehaveashortageofhumaneggs,
this research is potentially valuable in, first, helping
us to identify underlying causes; secondly, to
understand disease mechanisms and, thirdly, as a
potential route much further along the way to
identifying possible treatments. They see it as a
significant potential for eventually helping people
whoare suVering fromone of those conditions I have
mentioned.

Q210Chairman:Are you just buying into the hype?
Mr Denegri: No. I think what my members will tell
you is that they are suVering from that kind of
shortage in human eggs and it provides a viable route
forward for getting round that problem.
Professor Gillon: I am not a scientist in this respect, I
am a doctor, but it seems to me that there is quite
enough prima facie evidence of the sorts of benefits
from this research to goalongwith the notion thatwe
should do it, unless there are strong ethical reasons
against it. I do not know if you are interested but it
seems tome that there are some principles which one
can use to try to assess these sorts of issues, and this
one is the principle of beneficence, of doing good for
others. There is another principle, which is you
should not harm others, and obviously these
principles can conflict. There is a third principle, that
you should respect people’s autonomy, insofar as
that respect is equal for all the people whose
autonomy will be aVected; and there is a fourth
principle of justice. It seems tome, that this is quite a
useful framework for assessing moral issues in
general, not just in medicine but all over the place.
Combine that with a concern about the scope of
application of those principles, what do they actually
apply to, and this is very relevant in the context of
embryos, and that is where the big division about the
status of the embryo comes up. Then, finally, add to
the mixture the extraordinarily diYcult issue of
judgment, when these principles conflict, and I think
that gives you a sort of framework, it gives me a sort
of framework and I recommend it in my annual
course to others, to try to assess these issues.

Q211 Dr Spink: There is a lot being said—you will
have heard earlier—about human dignity. Professor
GillonandSimon, do youbelieve that humandignity
is best served by doing this research within the very
strict14-dayruleandthendestroyingtheproducts,or
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by not doing this research? Does either of the panel
have any estimate of the number of people who
potentially are aZicted by these diseases and could
benefit, if there are some positive outcomes to this
research down the years?
ProfessorGillon:Ashas alreadybeen indicated in the
previouspanel, the conceptofhumandignity isavery
complex one and people have diVerent accounts of
what theymean by it. I think that the first of the three
oVered by Dr MacKellar is the most plausible one,
which is to do with the autonomy of the individual,
theKanteanviewofdignity.On thatbasis, it seems to
me perfectly clear that this sort of research does not
oVend anybody’s dignity and, on the contrary, may
very well enhance dignity, in the sense that medical
treatment does enhance dignity, of the people who
may benefit from it.
Mr Denegri: I would agree with that. We do not
believe that it compromises human dignity, in a way,
because I do not think anything has been suggested
that would not be within the 14-day limit. We do
think it is in the interests of those people, human
dignity, of that larger group. In terms of numbers of
people aVected who might benefit from that, if you
take Alzheimer’s just as one example, there are
currently 800,000 people with dementia in the UK,
and then, of course, you are also thinking of their
families and their extended circle, who are suVering
from that disease in diVerent ways. Then, of course,
there is the cost in terms of the impact on our
healthcare system and our social care system. I think
there is a wider social benefit there from this
particular research.

Q212 Chairman: Simon, you were quite clear, in
answer tomyfirst question, that a significant number
of the charities which you represent are supportive of
this line of research, yet, to my knowledge, and
correctme if I amwrong, in termsof straightforward,
humanembryonicstemcell lineswehavenotseenany
majoradvance in termsof treatments yet.Whyarewe
notconcentrating justonthatrather thangoingdown
this side-alley?
Mr Denegri: As I understand it from my members,
there is a clear issue in termsof the shortageof human
eggs,which theyarefightingagainst—if I canuse that
language—and that will continue to be pursued. I
think the suggestion ismay be that perhaps theymay
goforanypotential techniqueatall costs. I canassure
you that these are organisations which are spending
public money they have raised on a daily basis and
theywill be lookingat these sortsof scientific avenues
veryrigorously,both internally,asorganisations,but
with their own scientific experts.

Q213Chairman:What I am trying to get at is, is there
no avenue that youwould not godown, or do you see
any of these as opportunities to produce cures, even
though there is no clear evidence yet that is the case?
MrDenegri:No, certainly not about going downany
avenue at all costs, if I can put it like that. I think that
is one of the things which interests me, when
sometimes it is said that, of course, thepatient groups
forwhom itwill bedirectly relevantwill always go for
this research and so will the patient constituency

around them. My experience of working in these
charities, where you do have a strong patient group
around you, is, yes, they will want to see research
pursued,veryvigorously,but theyalsosee themselves
being there as almost encapsulating society’s interest
andtoensure it is in thepublic interestandbeingdone
in the best possible way and within the tightest
regulatorymechanismspossible. It isnotwithoutdue
concern towhat is ethically appropriate and right.

Q214Chairman:Whathasbeensuggestedstrongly to
us is that, in fact, rather than going down this
particular avenue, if it was banned, as the
Government originally intended when it made its
press statement, but there would be a greater
concentration, for instance, on the use of adult stem
cells, in which case there are plenty of those available
and that would be a much more profitable use for
your charitable organisations, in terms of research.
Howdo you respond to that?
MrDenegri: I think what mymembers are tellingme
is that this is a potential avenue for combating that
shortage, that it will eliminate some of the
ineYciencies in the current process which exist with
human embryos, and in some cases for instance
Parkinson’s disease, it does oVer the opportunity to
create your ownbrain cells, for instance, which is not
possible currently for obvious reasons. I am not too
sure whether I am responding to your question
clearly, but I am trying to.

Q215 Chairman: I am just thinking, where there is a
limited level of research funds, are you better going
down an avenue where there is some real sense of
hope, rather than going oV down another avenue
whichmay turn out to be perfectly fruitless?
Mr Denegri: They would say, if they were here with
me, that it is an avenue worth exploring and it looks
potentially highly viable.

Q216 Dr Harris: On the original ethical question
about dignity it was also suggested that the ‘yuck’
factor was something we ought to take into account.
I do notknowwhether thatwas ethical ornot but can
I ask youwhether you think it is?
Professor Gillon: I think that Mary Midgley’s view,
which others share, that was mentioned earlier, is a
very importantone, to see the ‘yuck’ factorasayellow
light or aflagwaved, orwhatevermetaphor youwant
to use. Sometimes a ‘yuck’ factor is tremendously
important, it is very important tofeel ‘yuck’whenyou
see somepersonbeatingupadefencelessperson in the
street, you should have a ‘yuck’ factorwhich says it is
disgusting and appalling and wrong. Also we know
that there are lots of occasions when people’s ‘yuck’
factor itself is wrong. The ‘yuck’ because somebody
has a black face, or because somebody is disabled,
andmanyother ‘yuck’ factorswhicharise, are simply
morally wrong and we have to educate that they are
wrong and we must educate ourselves not to have
these ‘yuck’ responses; so ‘yuck’ factors can go either
way and you have got to think about them.
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Q217DrTurner:Whodo you think should decide on
the ethical and moral issues; should it be the HFEA,
should it be Parliament, or should patient groups
have the final say?Who do you think it should be?
Professor Gillon: That is a frightfully complex
question. It seems to me that ultimately all moral
agents should decide; and then the question is, when
it is a question of a democratic decision on behalf of
others, who is to do it, and I do not think there is a
straightforwardanswer to that.Myunderstandingof
it is that Parliament is the ultimate decider, as the
otherpeople intheprevious sessionhavealreadysaid,
but that it can delegate decision-making to other
organisations.As I have understood it, that is what it
has done with the HFEA. It has said, “Within the
limits of this Act, get on and then decide;” and this
seems a perfectly reasonable thing to do, until you
come to situations where it is not clear whether the
Act covers it or not. I am persuaded that the Act and
the current legislation do cover it, that if it is the case
that it is all right toexperimentonhumanembryos,as
Dr Harris already indicated earlier on, and then
destroy them within 14 days, then it seems to me
simply illogical to say, “But you can’t do that with
human chimera, animal chimera embryos.” I just do
not understand the logic of it.

Q218 Dr Iddon: Do both of you think that it is
reasonable that the HFEA have held up this line of
stem cell research, probably for over a year, by going
out to consultation, and even at the end of that
perhaps they will hand it over to Parliament for a
decision, we just do not know? Is that reasonable, the
delay to the research?
Mr Denegri: No. My members do not think it is
reasonable and my membership would say that we
feel it was allowable within the current regulatory
regime, because that was what was being proposed.
Although we welcome the public consultation
around this issue, the delay to the research is not
helpful, it is not helpful to either my members or
generally research in theUK.
Professor Gillon: My response is that if the HFEA
actually doesnot knowwhat it shoulddo, rather than
delaying by public consultation, then it should ask
Parliament, “Wedonotknowwhether this is covered
under the Act or not and whether we have authority
to do it; please tell us.” I think that would be the way
I would go. I think the issue of public consultation is
a very diYcult one. It is very important to knowwhat
the public, whomyou represent, actually think about
things, but I think also it is very important to know
why they think about it. The bottom line is not
suYcient in ethics, you want to know the reason that
you get to the bottom line and there is quite a lot of
evidencethatonceyoustartaskingpeople thereasons
and then you give them potential counter examples
often they can change their minds. A PhD student of
mine did exactly that sort of work, a sort of
philosophical and empirical examination of people’s
attitudes to ethical issues, and he found that people
changed their minds as they went through the
questions and looked at the diYcult questions which

followed. It seems to me that public consultation is
actually a pretty diYcult thing to do, and if it is going
to be done it should be done extremely well.

Q219 Dr Iddon: These are very technical areas to
understand and it is just as diYcult for Members of
Parliament to get their heads round some of these
ideas as other members of the general public, and we
are representatives of the general public, of course.
How do you think we should go about educating the
general public so that they can make decisions on
diYcult issues like this?
Mr Denegri: I think there are a number of ways in
which this can be approached. I think it is truewe are
suVeringasortofmoderatecaseof the ‘yuck’ factorat
the moment, but I would say also that it has been led
perhaps by some ‘yuck’ leaders and we do not
necessarilyknowwhether thepublic are in that ‘yuck’
place.Wedoknowthat,broadly,out there, thepublic
support stem cell research,maybe not on this specific
issue we know enough, but broadly, in terms of stem
cell research, we know that they are in support of it. I
think there is a range of mechanisms; there are some
very good ones being promoted by Wellcome Trust
and MRC and others, but I think where the real
engagement can happen is through medical research
charities. A lot of the charities which have given
evidence to you, such as the Alzheimer’s Society,
Parkinson’s,motor neuronedisease, have very active
public involvement programmes, which involve
patients and the public throughout the grant
application and award process, they engage them in
ethical and other debates around the research that
they are looking to pursue and it is that sort of
conversation which I think we should be trying to
generate, anongoingconversation. Iwasquite struck
by Malcolm Wicks’s evidence to the Committee
where he was quite bullish, I think, in comparison
with theDepartmentofHealth, about this, butwhere
he said, “We do need to bring the public along.” I
think we do need to bring the public along, Research
charities can provide, as they do already, a real lead
on this, they have done this in terms of animal
research issuesandbroadly in termsof stemcells, and
I think again we can do the same here.

Q220 Graham Stringer: Is there not a huge diYculty
and problems though in going down that road in as
much as if, after the conversation with the public,
after all the education, 77% of the population still
believe this researchhasabig ‘yuck’ factor in it,would
that change your position? I am very interested in
your response but how you would separate out the
logic of a series of propositions and decisions from
public opinion?
MrDenegri: I think it isaverydiYcult question. Iwas
not suggesting that charities should be the only
mechanism. You are right, there are other
mechanisms, including of course yourselves in this
room and in the Upper House. In those sorts of
scenarios, again, I think it comes down to this
question between balancing wider social benefits
towards some of the concerns which are being
expressed. What my charities would say very
forcefully is that, in terms of the millions of people
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who could be benefited from this, aswell as a broader
spectrum of research, this will be pursued. I am not
going to attempt to try to answer what I would do in
that circumstance, because really I do not know, but
there has to be a balance which needs to be struck, I
agree.
Professor Gillon: It seems to me that the public
consultation should be a public educational process
aswell asaconsultationprocess,as I indicatedearlier,
and there are lots of diVerent ways of doing it. I was
quite impressed, walking into the Science Museum
recently, to see the beginnings of interactive
consultation, where people are confronted with
counter examples to their initial prospective answers.
But I think there is a point which needs to be made
here, that unless there is good reason to stop people
doing scientific research the presumption should be
that they should be allowed to do it and that it should
be the scientists whodecide the sorts of priorities that
they want to, unless there is a strong reason against
that. This is part of the principle of respect for
autonomy, you allow people to do their own thing
unless it is against the interests of other people. There
may be, but I amnot convinced that I have heard any
good arguments that this particular development is
against the interests of other people.

Q221 Dr Turner: I would like to ask whether you,
Professor,oryourmembers,MrDenegri, feel that the
proposalswhich have been put onhold by theHFEA
do, in fact,not fallwithinthe scopeof thepresentAct?
Professor Gillon:Yes, I think they do.
Mr Denegri: The feeling of my members also is that
they do, yes.

Q222 Dr Iddon: Yes, he made that quite clear in
answer tomyquestion.Can Iaskyouboth, is it fair to
bring intowhat should be a rational debate emotions
like, “Well, there are people suVering out there and if
we don’t do this research they’re going to continue
suVering”?
ProfessorGillon:Yes, because the suVering an aspect
of is precisely this issue of beneficence and non-
beneficence, in this jargon that I oVered earlier, that
we should be addressing in ethics.Wewant to reduce
suVering and avoid causing suVering and we want to
causeflourishing as part of our ethical obligations; so
it is tremendously important to bring in the issues of
reduction of suVering.
MrDenegri: I agree. I think it is crucial. I think it is the
motivation behind the research.

Q223MrNewmark: I am going to discuss regulation
for a second. What would you like to see within the
Government’sproposals for this researchareaand, in
particular, would you be happy with the current
proposal, i.e. that the work is banned at the moment
butmay be allowed in the future, or do you think this
proposalof theGovernment is abitVickyPollardish:
“Yeah, but . . .No, but . . .Yeah, but . . .No, but . . . ”?
ProfessorGillon: It seems tome it is exactly thewrong

way round; it should be allowed with a provision in
regulations to disallow it if a good reason turns up to
disallow it.

Q224 Adam Afriyie: In the previous Science and
Technology Committee’s Report, the Human
Reproductive Technologies and the Law Report in
2005, the position was that we should make the
creationof these entities legal for researchpurposes if
they are destroyed in linewith the current 14-day rule
for human embryos. Is it beneficial to continue with
this researchup to the 14-daymark; is that acceptable
to yourmembers, is that acceptable ethically?
Mr Denegri: There has been no suggestion that 14-
day limit should change.
ProfessorGillon:Yes; it seems tomethat it isperfectly
reasonable to use exactly the same regulations as
already exist.
Mr Denegri: Certainly we would support the
proposal to regulate it under theAct, in the sameway
thatwedocurrently,andthen, ifnecessary,clarify the
law. Certainly we agree with you, there is a bit of a
Vicky Pollard approach to this, which is not helpful.
Chairman: IwishVickyPollardhadnotbeenbrought
into this.

Q225 Dr Harris: I just wanted to ask how far your
ethical support goes for this sort of research, so
moving away from these nuclear replacement
creations,whichprobablyarecovered, it isargued,by
the HFE Act, towards the idea of hybrids, so fusing
human gametes with animal gametes to create an
entity up to 14days for research only,which clearly is
not permitted by the current rule, but Parliament is
reviewing it, and the issue of chimeras, whichmay be
taken where the cells from more than one species or
individual in a developing embryo, or even foetus. If
one were to allow that, subject to regulation, that
would go beyond 14 days because it would be no
longer in vitro, it might be in an animal. Would you
say that the law should be permissive, pending
regulation banning certain things; do you think there
is an ethical argument for that? Or is there more an
ethical argument in those areas for theGovernment’s
position, of banning it and then maybe allowing it, if
later on a scientific basis comes forward?
Professor Gillon: I do not see a moral diVerence
between the two cases. I would have the same view,
that it is perfectlymorally justifiable to do thework if
it is seen to be of scientific interest. I think that would
be the criterion I would use; provided the 14-day rule
applied there too.1

1 Note by the witness: On reading the transcript I realise that
have misunderstood Dr Harris’ question here and thus
answered inappropriately. In summary my view is that the
existing practice of creating and using for research, or indeed
for theproductionofmedicines etc, animals thathavehuman
genes in them ismorallyacceptableon thegrounds that it is of
potential benefit, having only animals so used (and that of
course nails my colours to the mast of accepting properly
controlled animal research) infringes no one’s autonomy,
and, given the usual provisos of distributive justice, can be
done justly or fairly.
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Q226 DrHarris:Would you ban it until it became of
scientific interest, orwould you allow it but subject to
regulation if there was permissive regulation?

Witnesses: Professor Colin Blakemore, Chief Executive, Medical Research Council; Professor Martin
Bobrow, Deputy Chairman, Wellcome Trust; and Mr David Macauley, Chief Executive, UK Stem Cell
Foundation, gave evidence.

Q227 Chairman: Can I welcome our third panel
today. Professor Colin Blakemore, welcome again,
Professor Martin Bobrow and Mr David Macauley.
Could I ask you to introduce yourselves, in no more
than one minute, to say who you are and who you
represent; we will start with you, David?
Mr Macauley: Thank you, Mr Chairman. David
Macauley. I am the Chief Executive of the UK Stem
Cell Foundation. The Foundation exists to develop
what we would define as translational medicine. If
you could imagine a continuum of basic research at
one side, across to, say, industry developing the
therapy and marketing it, translational medicine is
really the bit where we believe there is a funding gap
existing currently in the United Kingdom, where
typically the Research Councils and the Medical
Research Council would take the research and
normally it would be the preserve of industry then to
pick up the science and develop it. Currently it is not
the case in the United Kingdom and really we exist
to bridge that gap; so it is an important funding step
for typically academics and clinicians who come
together to develop a model therapy or the basis of
a therapy. We exist to fund that particular work.
Professor Bobrow: I am a superannuated medical
geneticist and academic. I am here as Deputy
Chairman of the Wellcome Trust, which is a
research-funding organisation.
Professor Blakemore: I am Chief Executive of the
Medical Research Council, which is a leading
funding body in the area of stem cell research. I am
a neuroscientist. A little of my work has been
concerned with stem cell science.
Chairman: Thank you. Starting this session is
Graham.

Q228 Graham Stringer: When you are evaluating
grant applications, how do you judge the likelihood
of success?
Professor Blakemore: I think it depends very much
what you mean by success.

Q229 Graham Stringer: Are embryonic stem cells
going to be produced; that would be success in what
we are talking about?
Professor Blakemore: Clearly, the potential for
productivity, in terms of science or possible medical
benefit, is the most important criterion in deciding
whether a grant should be awarded; so it would not
be attractive to fund a project in which the

Professor Gillon: I would allow it. The presumption
I would have is let people do the science unless there
is a strong moral reason to stop them, and I do not
think there is.
Chairman: Can I thank you, Simon Denegri and
Professor Gillon, for putting the other point of the
case. Thank you very much indeed.

likelihood, let us say, of stem cells being produced,
if that was what was proposed in the research, was
extremely low.

Q230 Graham Stringer: I am sorry; is that not rather
restating the question as a form of answer: how do
you do that? We all want success. How do you judge
the likelihood of that success; how do you assess it?
Professor Blakemore: In this case, the peer review
process would try to assess the probability of success
on the basis of what was known about previous
research, including the track record of the applicant.
If what you are driving at here is the question of how
successful we are in creating human embryonic stem
cells, the background in research suggests that the
probability is rather low and producing stem cells by
somatic nuclear transfer is even lower, in fact,
virtually zero, on present experience.

Q231 Graham Stringer: I am confused now. You
think it is worth funding this kind of research, even
with that background?
Professor Blakemore: What is being oVered in this
case is the possibility of a very significant
improvement in the success rate through the use of
animal oocytes combined with human somatic cell
nuclei to explore the methodological problems
which are the obstacle that has been revealed in
attempts at using human oocytes in combination
with human somatic nuclei. Given the fact that the
success rate in other species, for both somatic
nuclear transfer and the development of stem cells
from conventional embryos is rather higher than
that for humans, there is the hope that if we can find
what the practical obstacles are we will be able to
make better progress. Clearly, there are ethical
reasons why such exploratory research, essentially
methodological research, should not be done with
human oocytes, because of the diYculty of obtaining
them and, in a sense, their huge moral value.

Q232 Chairman: Just before you go on, Professor,
can I ask you, Professor Blakemore, whether you are
convinced that the research done by Professor Sheng
in China is sound?
Professor Blakemore: I know Professor Sheng
personally. The laboratory is very well established
and I think widely respected. I do not have any
reason to be doubtful about those results.
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Q233 Chairman:He was questioned earlier, so I just
wanted to put that on the record. Sorry, Professor.
Professor Bobrow:My answer, briefly, is going to be
very similar. If we were to receive an application to
fund this sort of work, we would send it to one of our
judging panels, which contain a number of people
who would be expert. Also we would send it to
somewhere between four and 10 international
experts in precisely that field of science, asking them
to look in some detail at exactly what is proposed
and to give us their opinion on whether it is likely to
run or not. There are not guarantees in this; if you
actually knew the answer you would not be doing
the research. That is an established process and it is
what we do with everything, and it is not a policy
question, it is a pragmatic question related to that
individual proposed set of experiments. The criteria
that we would want the panel to look at in general
are, is this addressing an important question; does
this person have a good track record in this type of
science, do they know what they are doing; do the
experiments make sense and, of course, are they
decent, ethical and legal. Lastly, we would want to
know if it is innovative, because it is relatively easy
to forget that if you do not concentrate specifically
on things which are novel then nothing progresses
very fast. Clearly, this is a fieldwhere, although there
are lots of areas of promise and you hear all these
good words, it is tough going at the moment. That is
the time to be prepared to be a bit inventive and to
put a bit of money in general into funding things
which look like a bit of a flyer, where the risks are
high, because the possible returns are high, with the
provisos about ethical and legal and moral issues
which I have given already.
Mr Macauley: When it comes to the UK Stem Cell
Foundation, we share an advisory board, a scientific
advisory board, with the Medical Research Council.
Our criteria are somewhat diVerent. This type of
work we would deem not to be translational, in the
sense that we would wish to fund it, but it is a
recognised stepping-stone on the way to
translational science. In fact, the Cooksey Review,
completed recently, addressed the whole issue of
translational research in the United Kingdom and it
is an area of debate at the moment. In terms of
review, the criteria we would use in assessing an
application are very similar to this; in fact, we are
looking at a number of applications at the moment,
Parkinson’s disease is one example, where these
techniques, that the Government currently propose
to be banned, would actually hinder the
development of the work that wewould propose. On
translational medicine, which is often a reduction to
process, it is often not very exciting, it does not lead
to Nobel prizes, in many cases, it is pathological, it
is process-driven, but again a lot of the same criteria,
the quality of the research team; in many cases, the
amount of money is a good indicator of the
likelihood of success.Many of the challenges we face
are resource issues, as opposed to major scientific
hurdles; all of the work that theMRC andWellcome
fund is to get over the scientific hurdles and then it
becomes an issue of taking that science and
developing it into a sort of working prototype or
therapy that we can move forward with.

Chairman: We understand the process.

Q234 Graham Stringer: Just one more question on
this line and then a slightly diVerent question, if I
may. Having the peer review and all the other
criteria you may use, do you judge alternative lines
to go down, or do you not? Do you consider whether
using adult stem cells is likely to be more eVective
and productive, or is that left to one side, as not
being part of the grant application? On scheduling,
we have heard some evidence that people do not
want this research to take place at the present time.
Should we be rushing into this research now?
Professor Blakemore:On the question of adult stem
cells, certainly the Medical Research Council, and I
am sure the Wellcome Trust as well, funds research
on adult stem cells. We have a unit in Oxford, the
Molecular Haematology Unit, which is devoted
largely to work on stem cells, on blood stem cells. I
think the general feeling is that although adult stem
cells, eventually, when we learn how to manipulate
them, might provide alternatives to some of the
possible anticipated uses of embryonic stem cells, we
need to learn from the study of embryonic stem cells
what might be possible with adult stem cells. The
research needs to go ahead on a broad front,
certainly involving embryonic stem cells as well, if
we are to learn how to benefit from adult stem cells
fully. I will give a particular example in the context
of your discussion. There are claims that adult stem
cells, in some cases, can have similar multipotency,
that is a capacity to form diVerent types of adult
cells, to that of embryonic stem cells. For instance, I
heard very recently about work in Japan which
suggests that in mice adult fibroblasts, which help to
repair skin, bone, and other tissues, and can be
converted quite simply into cells that appear to
behave like stem cells. To prove that, one would
need ultimately to introduce such cells into a
developing blastocyst to see whether those cells
which are claimed to be stem cell-like, can contribute
indeed to all tissue types. That would involve
creating a chimera. If we were able to pursue that in
humans—let us say it were possible to make stem
cells out of fibroblasts in humans—that would be a
wonderful advance. But to test the extent of
multipotency really it would be necessary to produce
chimeras, introducing them into an embryo of
another species, rather than a human, in order to see
whether they could contribute to all tissue types.

Q235 Graham Stringer: Thank you. On just a
slightly diVerent tack, if I may, you heard the
discussion previously this is an area of great
controversy. In coming to conclusions about
whether to push forward with this research, how
important do you consider public opinion? I asked
the previous witnesses, if public opinion was 80%
against would they still want to go ahead; do you
have a view on this?
Professor Blakemore: It would depend very much,
first, on how public opinion had been measured, in
other words, whether it was properly representative;
and, secondly, on what background understanding
of the facts that opinion was based. In the case of the
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debacle around GM food science a few years ago,
the hostility of the public was very clear; but I think
one could question the extent to which the public
really were properly informed about the facts, both
the facts around benefit and the facts around risk.
The problem is, and this has clearly been identified
already, that the notion of combining human and
animal material generates a ‘yuck’ factor which
actually might reflect the lack of knowledge of the
public about the reality of what is involved, and
indeed the benefits which are already flowing from
just such approaches.
Professor Bobrow: I do not think that, for amoment,
we would consider that science could progress
without the backing of the public in themost general
sense.Where there is serious public unrest one has to
take some account of that; but the way that we are
sensitive to that is by processes of the sort which
bring us here this afternoon. We would not go out
ourselves and look for public opinion and influence
our funding decisions specifically on that basis.

Q236 Dr Iddon: Gentlemen, as distinct from those
who have strong moral or ethical objections to the
way that Newcastle and Kings want to go, are there
any strong scientific reasons why this work should
not go ahead, which you are picking up from other
groups perhaps?
Professor Bobrow: My understanding of this, and I
am taking advice from others who are much more
expert than I, is that this is high-risk, high-gain
research, so there is no absolute reason to say that
this work could not succeed, and there are some
indicators, that you have already heard about, that
it might, but that is not to say that it is a certain bet
on the block. That is no reason not to pursue
individual applications if they are structured
properly. I have not been asked to look at the specific
applications which have been to the HFEA and so I
would not comment on them, but for the field in
general that would bemy view. If they hit the desk at
the Trust they would be sent oV to the sort of review
process that we mentioned earlier.

Q237 Dr Iddon: Professor Blakemore, are you
picking up any anti feelings about this area?
Professor Blakemore: Of course there are scientific
doubts about any new area of science, and the
principal one, I suppose, will be about whether one
could generate stem cells from a hybrid embryo by
somatic nuclear transfer of human genetic material
into an animal oocyte shell, which behave truly like
human stem cells. One issue here is the influence of
the mitochondria in the cytoplasm of the oocyte.
Mitochondria contain a small component of the
total DNA in the cell and they might play a part in
the function of any hybrid stem cells produced. In
fact, the preliminary results as reported from China
and also from the groups in New York and in
Cyprus strongly suggest that it is possible to create
stem cells which behave very much as if they are
human, but we have to confirm that. The only way
is by experiment.

Q238 Dr Iddon: Is there objection on the grounds
thatmaybe viral contaminationwould be a problem;
is that a serious risk?
Professor Bobrow: I am not sure that there is any
factual basis which has been brought out for that
being a risk in this specific instance. For me, it is
quite important to put this against a slightly diVerent
background. One of the things which have really
knocked me back, over the past 15 years, as a
scientist, is the extent of similarity between genetic
material from wildly diVering species, really wildly
diVering. I think it is just astonishing that many,
many genes can be taken from yeast, which is a long
way away from people, and put into human cells and
work perfectly and do the right thing, and vice versa.
There are hundreds of other examples. At the front
end of biology, the distinction between diVerent
species in culture, as opposed to things walking
around on four legs, is nothing like as clear-cut as it
seems in the newspapers. I am now retired. I cut my
scientific eye-teeth fusing human and mouse cells
together to make it into a specific cell hybrid, and
tens of thousands of those experiments were done 30
years ago. There is no suggestion that anything has
happened untoward as a result of those experiments.
It would have to be incredibly specific to this sort of
cell type, in this sort of situation. There are two
separate risks. One is the risk to the world and to the
researcher, which is what I have dealt with; the other
is the risks if you were actually to go another step
and turn that into a therapeutic procedure. I think
those risks are unknown, uncharted and nobody
that I know of is suggesting the reimplanting of such
embryos at this stage; we would need to know a
massive amount more.

Q239 Chairman:Would you agree that would be the
next step, and that is what many people are
concerned about, that it will be that next step, and,
going back to the Japanese research, Professor
Blakemore, that implanting an embryo to see how
certain stem lines develop is the logical next step, or
is it not?
Professor Bobrow: My brief answer would be,
putting it back into a person is not the logical next
step. Putting it back into an experimental animal for
a short period of time may well be the next logical
step.
Professor Blakemore: I think what this discussion is
revealing is the diversity and the complexity of
possible uses of the general methodology of
combining human and animalmaterial. I can just try
to clarify my understanding of the range of areas in
which this approach might be useful. The first is
essentially methodological, to try to find a way
around the current problems in creating human
embryonic stem cells and particularly stem cells by
somatic nuclear transfer. We are up against a real
barrier there. It is unreasonable to continue that
research through the use of human oocytes; using
empty animal oocytes will help enormously. There is
absolutely no intention of implanting going beyond
the 14-day rule and implanting those embryos, or
even using the stem cells for therapy. That is just one
area. The second is to developmodels, in vitro, in the
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test-tube, of disease conditions, i.e. stem cells from
embryos that are created by nuclear transfer, where
the human nucleus is known to be carrying a genetic
defect. Again, there is no possibility of using those
cells to treat people, and having no intention of
reimplanting the embryo; but only of creating very
valuable models of disease, which, in turn, might be
used to help the development of drugs or to test the
toxicity of drugs in diVerent types of individual. The
third is the one which I referred to earlier, of the
possibility of testing the claimed multipotency of
stem cells derived from other sources, for instance,
adult stem cells; it might be necessary to create
chimeras. Finally, there is the issue of the scientific
benefit, the advance of knowledge that could be
produced about developmental processes through
this area of research, again, with strict controls. For
instance, this question of the interactions between
nuclearDNAandmitochondriaDNA; this is clearly
an experimental approach to that important
question.

Q240 Dr Harris: In the answers that you and
Professor Bobrow have just given, you have made it
clear that there may be scientific debate about how
well thismight work, but you do not seem to feel that
there is any scientific disagreement about whether
this should be permitted, subject to peer review, for
funding, ethical peer review, and so forth. Therefore,
is it the case that you would disagree with the
statement made, there is not clear agreement within
the scientific community about the need for and
benefits of this science? That is from theHFEApress
statement. Do you agree with that statement?
MrMacauley:No. I disagree. I think theHFEA was
set up to deal with controversial issues like this, I
think the areas covered under Parliament’s grant to
them, in terms of their role.

Q241 Dr Harris: That was not my question, because
you will have a chance to answer that point. Do you
agree, all three of you, with the statement, there is
not clear agreement within the scientific community
about the need for and benefits of this science?
Professor Bobrow: I do not agree with that. I think
that there is reasonable agreement. The scientific
community is like the Church; there is bound to be
someone, somewhere who takes a diVerent
perspective. There is reasonable agreement that this
is a reasonable line of inquiry. There would be
considerable diVerence of opinion as to whether it is
the one any individual scientist would put at the top
of the list.
Professor Blakemore: In a sense, that question
would be answered by a good peer review process
which would judge the applications for funds in area
of research.

Q242 Dr Harris: My final question along these lines
is, if someonewas proposing a ban and based that on
the argument that, so far, I quote: “There does not
appear to be a firm consensus within the scientific
community about precisely which human-animal
creation should be allowed, any immediate

imperative for doing so, or the availability and
interpretation of supporting evidence,” do you think
that is a valid argument for a ban?
Mr Macauley: I think Professor Gillon probably
said it right; unless there is a good reason to ban it
then it should be allowed. I think that is an illogical
statement.
Professor Bobrow: The place to make those priority
judgments is a scientific peer review, not in
legislation.
Professor Blakemore: If that had been applied, say,
10 or 15 years ago, i.e. any kind of ban on a
combination of any human material with animal
material, then we would not have the transgenic
models, which involve the combination of human-
animal material, which have produced disease
models of enormous value.
Dr Harris: That was the Public Health Minister,
Caroline Flint, in her letter to the Observer,
defending the ban.

Q243 Chairman: We have always got to watch Dr
Harris. You cannot retract.
Professor Blakemore: No; but one can see the
potential can of worms—can of worms is an
unfortunate analogy to make—the potential pitfalls
in legislation which starts with a comprehensive ban
and then allows certain exceptions under licence,
because there are so many potential exceptions. I
very much hope that what will come out of this
discussion is permissive legislation, in which areas of
research that are not considered to be acceptable
necessarily might not be allowed, but the generality
would be.

Q244 Chairman: You qualified that extremely well,
if I might say so.
MrMacauley: In fact, there are a lot of issues; there
is aDown syndromemouse and there aremicewhich
have been modified to look at other conditions as
well. Whilst they are not covered by the HFEA, the
Animals (Scientific Procedures) Act covers them; so
if we were to ban, whether it is chimeras, hybrids,
cybrids—there is a new definition for Martin Smyth
emerged—we can preclude a lot of good work. We
need to be very careful in terms of (a) the definition
and (b) that we do not throw out the baby with the
bath water, to use another inappropriate analogy.

Q245 Dr Turner: I would like you all to comment, if
you will, on how much benefit we have seen from
stem cell research so far, and how soon do you think
we will see some clinically applicable stem cell
therapy?
Professor Blakemore: You are beginning to sound
like a journalist from the Daily Mail rather than a
member of a select committee, Dr Turner.

Q246 Dr Turner: Oh no; please do not say that.
Professor Blakemore: The answer to the second
question, how soon will we see clinical benefits, is
very clear; we have them already. Bone marrow
transplantation and the use of umbilical cord stem
cells to treat genetic disorders and childhood cancers
is very well established and very successful therapy.
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There are already strong hints, and David Macauley
will be able to tell you more about this perhaps than
I can, from early clinical trials about potential
benefit in other areas, for instance, in treatment of
heart disease. I think we are going to see a fairly
rapid increase in the use of haemopoetic stem cells,
adult blood stem cells, as potential treatments for a
variety of conditions. It is going to take much longer
before we can hope to see embryonic stem cells used,
but I think there is enough optimism in that area to
think that it will come.

Q247 Dr Turner: I should have been more specific
perhaps in the wording. I should have said
embryonic stem cells, because that is what I meant
really. Can you give a timescale on it, even
approximately?
Professor Blakemore: I would not expect to see really
significant developments in less than 10 years, but
there have been many, many, many other important
beneficial advances inmedical science which now are
routine which have taken a lot longer than that.
MrMacauley: I guess it will go back to the Pattison
Report, where Sir John said deliberately we do not
know quite where the benefits will emerge, whether it
is cord, embryonic or adult. On the specific question
about embryonic cells, perhaps the first use of
embryonic cells which would benefit patients would
be their use in trying to establish work on drug
toxicity so we can generate safer drugs. Broadly, you
have a respond and non-respond with toxic, in terms
of drugs. To try to better develop drugs, and
embryonically-derived patacytes are leading the
charge there, and a number of companies are
developing those, and they will be used by the
pharmaceutical industry to map against diVerent
populations so that therapy can be, again, better
aligned to diVerent ethnic groups, and so on. That is
the first thing. To answer your question on time-line,
we are probably somewhere in the five to 10 years
away. The issue with embryonic stem cells, as
everybody knows, is the propensity, in a laboratory,
there is a wonderful discovery, it is called a stem cell
line, i.e. where they continue to develop and they
retain their potency after a number of passages; in
the body, if that happens, it is called a tumour. The
trick is, how do we take the cells and obviously get
what we want them to do and to do nomore. A lot of
the underpinning work which is done by MRC and
Wellcome actually leads to that fundamental
understanding, and therefore if we ban this
legislation we are handcuYng, you are putting one
hand behind your back. There is an issue which has
not emerged, I appreciate we are looking at the
science here, but there is the whole competitiveness
of the UK position here, and it is very much the
quality of the science, as we all know about,
combined with one important element, which is
know-how. That is what has put the UK at the top
table in this sector. I just feel this ban, apart from
sending out the wrong messages internationally, I
have had ‘phone calls from Canada, Australia, on
this, horrified as to why we would be going
backwards, why genuinely we would be moving
backwards in this respect. The shock is that the UK

was deemed, the mother of parliaments was
mentioned, we had the mother of regulation in this
area and it was copied all around the world, and it
was seen as a leading example of an ethical,
scientific-led way of developing what is often
referred to as a sort of third industrial age, the huge
potential which stem cells oVer.

Q248 Chairman: I am going to stop you there
because I think we have got the message very, very
clearly and I think it is something which we have had
a lot of evidence on, about the importance of this
research internationally and getting a decision
earlier than possibly with the Government’s
timetable. Professor Bobrow; in response to the
time?
Professor Bobrow: In a sentence, the scientific
question which is being addressed is how does a
single cell grow up to be a Member of Parliament;
and that is not a small question. To expect people to
sort that out in five years and ask questions, I do not
address this to you but to the world at large, to keep
hammering on time-lines invites scientists to
overstate their case, in a way which is actually
detrimental to the public dialogue at large. I do not
know whether it will be five or 10 years but I think
there is massive potential and it would be daft not to
try to follow it.

Q249 Dr Turner: The opponents of, for instance, the
cybrid proposals the HFE are stalled on, suggest
that if that work was allowed it would actually
hinder the general development in stem cell research;
that is not my view but I would like your comments
on it. I would like your comments also on justifying
the funding of proposals, such as the cybrid work, as
against other, more conventional methods of
producing embryonic stem cells?
Professor Blakemore: If the aim is to generate
human embryonic stem cells and then study them,
for potentiality—for the capacity to diVerentiate
into diVerent tissues, the possibility of using them for
therapy, and so on—it is very diYcult to see how this
research could impede that, because the eYciency of
generating embryonic stem cells by the other
methods, in other words without producing animal-
human combinations, is so very low. If the animal-
human combination experiments allow us to
improve the methodology to the point at which we
can go back to producing stem cells from human
embryos, it will surely be beneficial and not a
hindrance. I find it diYcult to see how anyone can be
saying that the correct way forward is just to push on
with the use of human oocytes, given the virtually
zero success rate in using that technique, at least for
somatic nuclear transfer, so far.

Q250 Dr Turner: Do you feel that the opponents,
who have been putting this view about, and the
public are actually aware of that very
straightforward justification which you have just
given and really understand it?
Professor Blakemore: I suspect that some of the
opponents are aware of the arguments, but
nevertheless have a particular position, perhaps
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based on religious views, or whatever, which leads
them to reject those arguments. In the case of the
public, I think there is a lot of misunderstanding and
ignorance in this area against a background of
general surprise and repugnance at the idea of
combining human-animal materials. We have to
work very hard, I think, to overcome that ignorance.

Q251 Chris Mole: Mr Macauley touched on UK
competitiveness just now. Can I ask the two
Professors if you share the concerns at the risk to our
leaving stem cell research, and is this a concern that
we should be taking into account in this debate?
Professor Blakemore: I have just come back from a
meeting of the International Stem Cell Forum in
Singapore, which was coupled with a two-day
symposium with contributors from around the
world. The pace of progress in this field, which was
revealed in that meeting, is really quite
extraordinary. We still have, I think, an
advantageous position in this through a relatively
liberal approach but with a very firm regulatory
environment and great attention paid to the
arrangements for banking of cells, for
characterisation of cells, for sharing of information,
and so on. This does put us in a strong position but
with a lead which will very, very easily be lost, given
the rate of progress.
Professor Bobrow: In addition to that, which I
entirely endorse, the long-term eVect of creating an
unpleasant public atmosphere needlessly around
issues of this sort is that it discourages very able,
young researchers from entering the field, and it can
take a very long time to reverse that sort of trend, if
it becomes established.

Q252MrNewmark:Do youmean in this country, or
will people take their software and move to the
States, or elsewhere, and take their knowledge there?
Professor Bobrow:We will have both; both of those.
Some people, who are in the field, will move, and
other people, who are at the start of their careers,
will say “This looks like more trouble than it’s
worth. I’ll go and do something else instead.”

Q253ChrisMole:Can you estimate that competitive
edge in months or years?
MrMacauley: I would not bet against the American
Houses’ federal funding for embryonic stem cell
work by Christmas. Bush can only stand up with so
many vetoes. Eventually he will capitulate and
money will flow. At the moment, the analogy is we
are watching this like sand running though our
fingers, our competitive advantage, and this
proposed ban does nothing but accelerate that.

Q254 Chairman: Professor Bobrow, do you support
that time-line, that it is as short as that, the
competitive advantage?
Professor Bobrow: Our most valuable asset is the
inventiveness of the people working in the field. If
they are giving evidence all the time they are not
doing experiments. Not intended personally to
anyone in the room, Sir.

Q255MrNewmark:Having spent a little bit of time,
as has ‘Dr Bob’, looking at stem cell research,
particularly at Harvard, looking at the progress
which is going on over there, I am sorry if I am using
the wrong words, are we sort of pissing in the wind
here, in terms of what we can do over here, with the
way we are being hampered by regulation, versus
what is going on in the States?
Mr Macauley: If we take the first case in your
question, about regulation, it is the fact that we have
sensible regulation which has allowed us to take the
lead. This is seen by everybody that I speak to, and
again this is not a scientific answer to your question,
it is seen as a backward step, and it will put us back,
and this is seen as a very sort of European response
to all of this. The American money, there is a wall of
private money building up in America. My answer
to your time-line of Christmas, that is a political,
inside comment from Washington I am referring to,
that they will not bet against federal funding for
embryonic stem cell work by Christmas, they think
the money will start to flow. When the floodgates
open and that money goes, because there was a
comment, and it is a colleague of mine, Dr Stephen
Minger, regularly would tell me, when he was in the
States, with the Presidential ban in the States, the
scientists’ and academics’ heads were down, they
were demoralised, which was your point, and we
have seen academics coming to this country to
benefit from our sensible, liberal environment. Once
the American money flows then who knows what
will happen.
Professor Blakemore: The argument that we might
lose good researchers or lose a lead, whether it is
economical or medical, if we were to introduce new
controls, should not be an argument against such
controls if they were valid. If we felt it was the right
thing to do then surely it should be the right thing to
do, even if it meant missing out on an international
race in science. In this case, it is not the right thing
to do, and the scientific community is really very
united in that view. So it would be a double failure, if
you like, to introduce legislation which is not needed
and which also would give us a serious disadvantage
in a very competitive and exciting area of science.

Q256 Chris Mole: There was a specific question I
wanted to ask Professor Blakemore, in the context of
the stem cell lines which might be produced by this
method. Who would regulate them? Presumably
they would be deposited in the UK Stem Cell Bank,
because there are concerns about whether those lines
might be released internationally and used
diVerently outside of the regulation in the UK.
Could they be used as treatments in other countries,
for example?
Professor Blakemore: As I understand it at the
moment, one of the applications which are under
consideration by the HFEA is concerned with
creating disease cell lines—that is lines which carry
genetic disorders created by somatic nuclear transfer
from humans that have genetic disease. These would
never be intended for use in therapy but only for
research purposes.Whether theywould be deposited
in the Stem Cell Bank is, I think, is a question for
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discussion. Whether, once in the Bank, they would
be released for use overseas will depend on the
regulations which now are being put in place, for
exchange, for the release of such cells.

Q257Dr Harris:Only one of the applications for the
use of such cells—
Professor Blakemore: There are diVerent purposes,
as Dr Harris has explained.

Q258 Chris Mole: Which regulations is it suggested
are being replaced?
Professor Blakemore: At the moment, our stem cell
bank is drawing up rules of guidance for how and
when cells should be released and how they can be
exchanged between banks. The rule of thumb is that
they would not be released into a scientific
environment which is not comparable, as it were,
with the position in the UK.

Q259 Chris Mole: Is that something which the
Government needs to regulate, or not?
Professor Blakemore: I think we have regulations in
placewhich can deal adequately with virtually any of
the possible scenarioswhich presentlywe have under
consideration. The crucial issue here is whether you
define the product of the combination of animal-
human material as human or animal. There are very
clear rules of thumb there that one could follow. If
the product is deemed to be human then we have the
HFEA; we have the 14-day rule; we are not allowed
to reimplant: it is all very straightforward. If it is
animal, we have the Home OYce and the Animal
(Scientific Procedures) Act, with law, which is
flexible, which changes with experience, which is
open to peer consultation, and which I think would
handle very well the creation of human-animal
chimeras.

Q260 Dr Spink: Is it human or animal, in your view?
Professor Blakemore: Could I refer to the Academy
of Medical Sciences Working Party, which will be
chaired by Professor Bobrow, which, among other
things, will be examining exactly that question. A
possible rule of thumb is that if what is created
contains a full complement of human genetic
material, a full nuclear DNA complement, then it
should be classed as human, and if it contains less
then it is animal.

Q261 Chairman: Professor Bobrow, what is your
view?
Professor Bobrow: I rather resonated with the
evidence of the Bishop previously, that one of the
benefits of this whole aVair is that trying to think
more deeply about precisely what is the boundary,
with cells in a dish, between human and not human,
is actually something that I would not want to take
a quick flyer at. There is a huge gradation of
everything from a single gene in an otherwise
completely mouse cell to the reciprocal, and
somewhere along there we have to draw a line. The
definitions of humanity that I know about all apply
to things that walk upon the earth rather than things
that live on the bottom of the Petrie dish, and I am

not sure that there is a very straightforward answer,
although I think there is a structured way of
approaching it and having that discussion.
Professor Blakemore: While I agree with my
distinguished colleague from Cambridge, I would
say that the gradations and complexities in science
are true but we do not want to encourage similar
gradations and complexities in legislation. We have
to try to find a simple and clean way through
regulating this area of research, or we might end up
with a diVerent bill and a diVerent regulatory agency
and a diVerent set of rules for every one of the graded
forms of human-animal cell type.
Chairman: We take your point.

Q262 Dr Harris: Dr Bobrow, about just less than 10
years ago, the Donaldson Committee concluded
that the use of eggs from a non-human species to
carry human nucleus was not a realistic or desirable
solution to the possible lack of eggs for research or
subsequent treatment, and recommended that
funding bodies, I guess like yours, should make a
declaration that they would not fund or support
research using the creation of such hybrids, and
indeed other hybrids. The House of Lords Stem Cell
Research Committee took a diVerent view and said
if replacement of human nucleus in an animal egg
provided a way of creating human embryonic stem
cells for research. Some might argue it was more
acceptable to use such an entity for research, etc.
Which do you think was correct of those two views,
in around 2000, and which do you think is correct
now?
Professor Bobrow: I think the world hasmoved quite
a bit in those five years in at least two ways. Firstly,
the extent to which this whole area of research looks
promising has actually improved. There are lots of
experiments which have worked, notwithstanding
the diYculties we have discussed. Secondly, I am not
sure that anyone at that time quite appreciated how
diYcult it was going to be to get a supply of human
eggs on which to base these experiments. In both
those respects I think that there have been such
changes that I would take the view now that one
needs to explore every reasonable opportunity to
further the research and not impose unnecessary
restrictions—

Q263 Dr Harris: Do you think members of the
Donaldson Committee should announce publicly
that they have changed their view on that?
Professor Bobrow: Why should they do that? Most
of the rest of us do not; we just need to move
forward.

Q264 Dr Harris: It may well be that the Chief
Medical OYcer has not changed his view?
Professor Bobrow: I do not know about that.
Dr Harris: Is he giving evidence?
Chairman: I am hoping that we will be able to get
evidence from him, because I think it is unfair to ask
the Professor what the views are of the Chief
Medical OYcer, six years later.
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Q265 Dr Harris: No, I was not asking about his
view. I was saying do you agree that things have
moved on since then; that was the question I was
asking. I was not asking any other question,
Chairman, and he did answer the question I asked
him. On the question of chimeras, Professor
Blakemore, you talked about chimera testing, to test
the pluripotency of adult cells, or indeed other cells.
Do you recognise that involves the mixing of human
and animal material, and indeed the implantation of
the blastocyst into an animal? Are you concerned
that the current wording of theGovernment’s White
Paper would outlaw that, if it is not changed?
Professor Blakemore: I am concerned, although I
recognise that this is an area of deepest diYculty and
that it would not be totally unreasonable to have a
period of reflection, perhaps with a review after
some period of time to see whether the research
should either continue, if it had been allowed
initially, or should be allowed to begin, if it had been
banned initially. You are quite right, in order to
demonstrate pluripotency in chimeras which
contain, let us say, human stem cells, it will be
necessary to allow the embryo carrying those human
cells to diVerentiate to the point at which individual
tissues will be discriminable, to see whether the
human cells are contributing to diVerent tissue
types, and that would require implantation and a
longer period of development. I think that could be
handled by restrictions, for instance, on the length of
time over which the implanted embryo could
develop, not allowing it to come to term but to the
point of organogenesis. One could think of a fairly
simple algorithm which could be employed to allow
that to continue, but I think that area is the most
contentious and diYcult and requires further
reflection.

Q266 Dr Harris: I think we found that in our
evidence sessions. Are you worried that the wording
of the Government’s proposal in the White Paper
might make the creation of models like the Down
mouse unlawful? Indeed, what would that mean for
people who were working with the Down mouse, if
they translated the wording of the White Paper into
law, because that is the mixing of human and animal
material in an embryo; it is a hybrid and then a
chimera, is it not?

Professor Blakemore: You are absolutely right, and
that was why I said that I hoped that any change in
the law would not be based on, as it were, a general
proscriptive rule with a few exceptions, but that it
would be generally permissive, and then try to
identify the areas of real concern, if there were going
to be any prohibitions. It is absolutely true that there
are already a number of extremely beneficial animal
models inmedical research. You havementioned the
Downmouse; I wouldmention the diVerent forms of
Huntington’s disease mouse, in which a single
human gene, an aberrant human gene, has been
transferred to the genome of the mouse to create
lines which mimic very, very completely the
symptoms of Huntington’s disease. Both of those
developments, the Down mouse and the
Huntington’s disease mouse, those advances were
made in this country and both have been
internationally enormously beneficial in medical
research. It would be terrible to ban their continued
use in this country or to prohibit the development of
similar models in the future.

Q267 Dr Harris: Professor Bobrow, do you think
they really meant that, or do you agree with what
Professor Blakemore said; was it conspiracy or
carelessness, in other words, was it just an error that
they used the wording in the White Paper which
would appear to cover that, or is there really a feeling
that the public do not really like this sort of research,
whichwas the basis they gave or implied in theWhite
Paper for their position?
Professor Bobrow: It is outside of my expertise what
they were thinking of when they wrote that.
Certainly I would agree with Colin’s comments, that
there are hundreds of transgenic mice around, many
of them of extreme biological interest, which have all
gone through a chimeric stage in their creation and
which teach us lots of interesting things about the
origins of human disease. Banning that would not
seem sensible, and I have heard no other indication
of anyone intending to do that; but as to what the
drafters of the Paper said, I think that is more your
territory than mine.
Chairman: I think that is something which we will
return to. Professor Colin Blakemore, Professor
Martin Bobrow andMrDavidMacauley, thank you
very much indeed for giving us evidence.
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Chairman: Could we welcome you to this, our final
evidence session on the Government proposals on
the regulation of human-animal chimera and hybrid
embryos. I welcome the Minister of State for Public
Health, Caroline Flint; a very warmwelcome to you.
A warm welcome to you, Sir Liam Donaldson, the
Chief Medical OYcer and also to Mr Mark Bale,
who will advise where necessary, the Deputy
Director of Scientific Development and Bioethics at
the Department of Health. Just before we get going
with our questions my colleague, Dr Brian Iddon,
wants to ask you a question just for clarification
purposes because it is quite important for the rest of
our session.

Q268 Dr Iddon: Good morning, Minister.
Throughout this investigation we have been
struggling with the definitions that people are using.
We shall probably use hybrids and chimeras this
morning but by use of those terms we have
discovered that people have their own impression
about the kind of research that King’s College,
London and Newcastle University want to do with
their licence application to theHFEA. Yesterday Sir
David King was in front of us and I think he came
up with probably one of the best definitions we have
had when he used the term “cytoplasmic hybrids”
for the entities that King’s and Newcastle want to
create. What definition of chimera and hybrid
embryos did you use when you reached your
conclusions?
Caroline Flint:First of all I thinkwhat this debatewe
are having has shone a light on is the diVerent
interpretations of what is meant by a hybrid or a
chimera and the Committee has also used cybrid as
a definition as well. I think again that was one of the
issues when we were both consulting and developing
the White Paper proposals.

Q269 Chairman: What is yours?
Caroline Flint: In terms of a human hybrid that is
one formed by fertilisation of a human egg by an
animal sperm. In terms of a human chimera we have
used the formation of a chimera by taking a human
embryo and adding animal cells. A human cybrid is
created by placing a human cell into an empty
animal egg. I think that is part of one of the
applications although I have not seen the
applications in detail. What I would suggest is that
part of what we need to do—which is whywe did feel

we had to leave the door open and I really want to
emphasise that the White Paper proposals were
taking government policy further than before—was
to allow the opportunity to explore these diVerent
processes and the definitions that are applied to
them because I think there are some diVerences of
opinion. I actually think there are some issues within
the scientific community to outline as well. That is
why we are open to that and that is why we left the
door open to regulate some of these processes which
we feel could actually oVer huge benefits.

Q270 Dr Iddon: Can we be quite clear therefore this
morning that when we are talking about the
Newcastle and King’s applications we are really
talking about cytoplasmic hybrids?
Caroline Flint: That is what they have defined it as.

Q271 Chairman: Do you agree with that definition?
Caroline Flint: I have not seen the complete
application but talking to my colleagues in the
Department there is a case for using that term but I
think part of what we need to do is be clear about the
terms which is one of the reasons why we wanted
pre-legislative scrutiny and I have to say it was not
an issue in terms of the responses to our consultation
that I have had enough from the scientific
community on.

Q272 Chairman: I find that quite strange, if I am
honest, and I think the Committee will join me in
that, that as Minister for Health you have made a
clear statement that you are against this research and
you cannot even define what it is you are against.
Caroline Flint:No, I did define some of these terms.

Q273 Chairman: Dr Iddon has asked you
specifically, is it a chimera, is it a hybrid or is it a
cytoplasmic hybrid and you have answered that you
do not know.
Caroline Flint: No, I said human cybrid which I
think that would fall into. There is another term that
Sir David King has used in evidence to the
Committee but I met with David King the other
week andwe agreed that these were some of the areas
that had been developing; new processes are taking
place and therefore we do need to be clear about the
terms. If I could say to you, as part of our
deliberations the White Paper makes it absolutely
clear that we think there needs to be a door open to



3607572003 Page Type [O] 31-03-07 00:20:43 Pag Table: COENEW PPSysB Unit: PAG3

Science and Technology Committee: Evidence Ev 41

28 February 2007 Caroline Flint MP, Professor Sir Liam Donaldson and Dr Mark Bale

be able to deal with these processes and how they
develop and I am sure we will explore during our
conversation this morning where we were when the
opinions were given to the consultation process
which may be diVerent from where we are now in
terms of what the scientific community is saying in
terms of the development of this type of science.

Q274 Chairman: When the White Paper was
produced the DTI is against you, MRC is against
you, the Wellcome Trust is against you, the HFEA
is against you, and every single scientist of repute
that we have met is against you; even the Prime
Minister is against you. Is there any chance that you
might change your mind in terms of banning this?
Caroline Flint: I have to say that one of the
opportunities we have today is to explore what I
think has been a wrong representation on what the
White Paper position is.

Q275Chairman: I am talking about your comments.
Caroline Flint: If I could just say about government
departments, as part of the consultation process in
producing that document we consulted every
government department. Sir David King’s unit was
consulted.As part of theWhite Paper’s proposals we
consulted every government department including
Sir David King’s oYce and all of them approved of
the document that we produced. We are entering
into a debate now which is absolutely essential and
that is why I agree that we should have pre-
legislative scrutiny. We were in a position before
where the current legislation has nothing in it which
deals with this particular area that allows the science
to develop. Sir Liam might want to speak about the
expert committee that he convened which actually
ruled out completely at that stage the use of these
forms of processes. Our consultation led us to say
that whilst we thought there should be a general
prohibition, the science was moving and we needed
to leave a door open to allow regulation of some of
these processes. I think the debatewe are having now
is absolutely right and to be honest there are 70 areas
covered in the White Paper and this is the time to
explore in detail some of the issues within the White
Paper, not just this but other controversial areas as
well.

Q276 Chairman: You must be concerned that there
is so much opposition to the comments which were
made in your press release and the comments which
your Department made as a result of the publication
of the White Paper and, indeed, the comments that
were made by Sir Liam Donaldson.
Caroline Flint: What I would say is that I think we
have been misrepresented in this. We are actually
proposing a liberalisation of where we are now.

Q277 Chairman: Is the banning of science a
liberalisation?
Caroline Flint:We are not banning science and that
is very clear in the White Paper. What we are saying
is thatwe are opening the door to regulating this type
of research and there are a number of other areas
within theWhite Paperwhere we are also liberalising

the opportunities for research as well based on the
representations that were made. If I look, for
example, at the Royal Society in response to our
consultation: “There is at present insuYcient
scientific justification for creating human-animal
embryos to warrant the public disquiet that this is
likely to engender”. The Wellcome Trust believes
that the law should allow hybrids and chimeras in
general but subject to further controls. The
Economic and Social Research Council whom we
consulted at DTI’s request said that “the creation of
hybrids and chimeras should not be permitted
without very serious discussion”. I have a few others
as well. I thinkwhat that indicates is thatwhilst there
was an understanding that this was an emerging area
of science that we needed to deal with (I have always
said, and I said when I came before this Committee
before, that we need to be able to look to the future
and not just the now) there was also concern about
how this should be regulated which people had not
been specific about. Also there was a recognition
that where science works well—not where there are
extreme views in the public domain—is in bringing
the majority of public opinion with you. I think we
are able to do that.

Q278 Chairman: Would you accept that in terms of
the scientific community there is not a reputable
scientist who is actually supporting your position at
the moment in terms of a ban? Can you quote one?
Caroline Flint: With respect, I have had meetings
with Sir David King and—

Q279 Chairman: He is not against it; he told us
yesterday he was not against it.
Caroline Flint: Lord Robert Winston.

Q280 Chairman: He is not against it; he told us that
yesterday.
Caroline Flint: If I could just finish my sentence,
there have been meetings in the Department with,
for example, Stephen Minger, with our Chief
Scientific OYcer and I think what has come out of
those discussions was somemisunderstanding about
actually what the Government’s position was. We
needed to rectify that and I have to say from my
meetings with Sir DavidKing and with Lord Robert
Winston, when I have spoken to them to say exactly
what we were saying and what we were not saying
they have been reassured by that. That is debate,
that is okay and that is important.

Q281 Chairman: Just to clarify, the article in The
Times yesterday which said, “The proposed
government ban on fusing humanDNAwith animal
eggs, which promises insights into incurable
conditions such as Alzheimer’s and motor neuron
disease, will be abandoned because of concerns
among senior ministers that it will damage British
science”, is that accurate?
Caroline Flint:We were not abandoning research in
this area.

Q282 Chairman: You were abandoning the
opposition to it, I think that indicates.
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Caroline Flint:No, what we have said as part of our
process here is that we wanted to find a way in which
we could regulate in this area. That is very clear in
the White Paper but that is why pre-legislative
scrutiny is so important. As we agreed with
yourselves a draft bill is helpful in making that
greater debate. So we have not shut the door, in fact
we have moved further forward than we have ever
been before in this particular area of science.
However, I do think it is important that all people
whowant to voice an opinion in public domake sure
that they are correct about what they think the
Government is saying and what the Government is
not saying.

Q283 Chairman: Sir Liam, are you surprised that
there is such opposition to what the Government is
proposing?
Sir Liam Donaldson: Chairman, you started by
asking about the definitions and I wonder if I could
briefly cover that and then I will come directly to
your question. I think it is important that there are
definitions. I think it is a bit unfair to criticise us
because we do not have those precise definitions yet
because, as you rightly said, there are people even in
the last few days coming up with their own
definitions. I would have said that there was not a
huge vacuum on definitions up until relatively
recently because whenwewere describing this sort of
technology in the earlier report to describe the
transfer of a human cell into a human egg with the
nucleus removed the term that was used was cell-
nuclear transfer. We could equally well say cell
nuclear transfer and then qualify that that it is an
animal/human cell that is involved. That is one way
of approaching it. Another way of approaching it is
Sir David’s term which he coined when he gave
evidence to you. Another way would be to say that
that is too much of a mouthful and the term cybrid
is a better one.

Q284 Chairman: It is certainly not a hybrid and it is
certainly not a chimera; you would accept that.
Sir Liam Donaldson: I would certainly accept that,
yes.1

Q285 Chairman: Yet that is the basis of your
White Paper.
Sir Liam Donaldson: In what respect?

Q286 Chairman: That is the title of it in terms of the
consultation. It is on hybrids and chimeras.
Sir Liam Donaldson: I suppose to the extent that the
term cybrid is being used which contains elements of
the same descriptor, I think that the term was
intended to cover a spectrum of things, some of

1 Note by the witness: The term ‘cybrid’, being a shortened
form of ‘cytoplasmic hybrid’, includes the term ‘hybrid’ and
thereforemay prima facie be considered a subset of themore
generic term. Whether it is appropriate to use the term
‘cybrid’ in contradistinction from ‘hybrid’ pers se us amatter
on which the Committee, and the wider scientific
communiry may wish to express a view. We are also aware
of a working group set up under the aegis of the Academy of
Medical Sciences to consider, inter alia, definitions and
terminology.

which you are considering and some of which lie
completely outside your remit in the territory of the
Home OYce and are not to do with fertilisation
techniques at all. I think there is an entire spectrum
and if we had time it would be good to identify the
full spectrum of activity here because I think there
are both scientific and ethical issues right across the
whole spectrum and to narrow down on one aspect
of it because the terminology and the description is
not worked out I think is slightly unfair, but then
that is your prerogative.

Q287 Chairman: It is our prerogative because that is
what our inquiry is about. Two laboratories in
Newcastle and at King’s College in London wanted
in fact to carry out a range of research which they
regarded as important, they regarded it as within the
law as it stands in terms of the 1990 Act, HFEA
agree that it is within the law in terms of the 1990Act
but the Government has come in and said that it is
not, we want to ban that. I think that is within our
remit.
Caroline Flint: That is a misrepresentation, I am
afraid to say.

Q288 Dr Turner: It is quite clear that there is a lot of
misunderstanding going on; there is a lot of
clarification that needs to be done. Can we perhaps
try to start that process by asking you what is
actually motivating you in your approach to these
issues?
Caroline Flint:The task Iwas givenwas to review the
legislation as it stands and clearly I thinkmuch of the
HFEA legislation has stood the test of time.
However, we recognise that there were areas that
were not even covered in the legislation, that science
had moved on and was able to do today what it was
not able to do when that legislation first started, but
we also recognise that there were issues that were
maybe tentative at the moment in scientific world
but were likely to be developed down the road so
what wewanted to try to dowas to take into account
previous expert groups and committees that had
discussed some of these issues—and there have been
groups that have discussed this issue around hybrids
and chimeras—but also try to find a way to move
forward. It was not the case—I am pleased to be able
to say this today publicly—that we were being led by
some sort of popular opinion poll as to what
government legislation should be in this area. I think
when I gave evidence to this Committee before, there
are a number of other areas—I have to say included
in some of the areas of research that we are
liberalising—where, if it was down to possibly a
postcard campaign or an opinion poll I would be on
the wrong side of that. So I do not think I can be
accused of just pandering to that sort of lobbying.
Having said that, even the quotes I have just given to
you from eminent scientific organisations do
acknowledge that within the scientific community
they are conscious of a wariness amongst the public
about developments in this area. In order to create
something that can stand the test of time we want to
make sure we do bring the sensible public opinion
with us on that. That is what we were trying to do
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and I have to say that what I think is emerging now
which I think is positive is possibly far more science
engagement on this issue and more ideas and
evidence coming forward as to developments. I
cannot answer for that but I am guided by a couple
of things: legislation that does not lose its sell by date
within a short space of time (I think that is very
important when you are talking about science); stem
cell research of which we are world leaders on
making that happen; also, having science that more
or less the public understand what it is about, what
it is for and why it is necessary.

Q289 Dr Turner: The scientific community at the
moment is suVering a certain amount of alarm and
despondency and there are very great fears that we
are going to lose our lead because it would not take
long to do that. There is an inherent conflict—in fact
an inherent ethical conflict—in delaying cytoplasmic
hybrid proposals and at the same time encouraging
altruistic egg donation with the ethical risks
associated with that. Do you see that inherent
conflict?
Caroline Flint: In the context of the timetable here,
with the best will in theworld even if theWhite Paper
had said, “No holes barred, we are going to do this”
we would have had to wait for parliamentary time
for that to happen. This is just one issue but there are
plenty of examples where the HFEA (they are
independent of our Department, we have had no
influence on that whatsoever) have to make
decisions and have made decisions in the absence of
the law being specific in diVerent areas. There are a
number of examples of that. Regardless of what we
have said in the White Paper we would still have had
to go through the process of pre-legislative scrutiny,
getting a slot within the parliamentary timetable to
pin it down within a piece of legislation. This
discussion and these applications that have come
from Newcastle and other places would have had to
have gone through that process anyway and that is
whywe have the regulator and why the regulator has
certain powers in which to do this. Whatever the
regulator does decide clearly they are open to
judicial review. What we are doing is not stopping
that happening.

Q290 Dr Turner: It is agreed by practically
everybody that those applications are within the
scope of the current law. Sir Liam, you produced
your report in 1995, to what extent do the
recommendations of that report influence your
current thinking? Have your views moved on since
1999?
Sir Liam Donaldson: I am conscious that the
Chairman is worried about time but I do feel that the
rationale behind my original report is an important
thing for me to be able to discuss today. I am happy
to take that question now, but I would like to spend
a couple of minutes explaining where we were
coming from when we produced the original report.

Q291 Chairman: I am quite happy for you to spend
a minute doing that now.

Sir Liam Donaldson: There were three factors that I
think need to be born in mind when we look at why
the report said what it did. The first is that we were
producing a report whose main recommendation
was to legislate to allow so-called therapeutic
cloning. It is fair to say that at the time that that
recommendation was made it was highly
controversial. The media reacted with diagrams of
Frankenstein limbs, there was uproar in some
countries of the world (particularly the catholic
countries of the world), there was criticism made by
the Pope of the decision. It was a committee that
came to that decision after a lot of hard analysis and
talking. Certainly I believe as chairman that we were
potentially opening up a new medical frontier.
However, it was by no means certain that the
committee as a whole would pass the report; it
contained scientists but it also contained ethicists.
Had we then added into a field of great controversy
and an area we felt wanted to go the
recommendation that in some way animal cells and
human cells would be mixed as well, I actually think
wewould not have got through the report containing
that important main recommendation at that time. I
think it would have been considered unbalanced and
highly controversial. So there was a pragmatic
reason at that time and it was the view of the whole
committee, the scientists as well, it was not my
personal view. That was the first point.More briefly,
the second point was the one about egg shortage,
that at the time it seemed as though there would not
be the need for so many human eggs to achieve the
cell nuclear transfer type creation of an embryo. The
third point—which some of the scientists felt very
strongly about—was that it would be a distraction,
that the main benefit of this form of research was the
opportunity to create embryonic stem cells from the
fusion of an adult cell and an empty human egg
because of the potential benefit in not having
rejection of that tissue in a transplantation type
situation. It was felt that the majority of scientific
attention needed to go that human to human
method. To start getting involved in other forms of
research the scientists felt would be a distraction.
That is why we recommended what we did and I
would stand by it. At the time I think it was
absolutely the right thing to do and, remember, it
only got through Parliament, it was not immediately
seen to be something that Parliament would accept.
After a lot of parliamentary briefings that I
undertook, the Minister’s predecessor, Yvette
Cooper, spent a lot of time talking to MPs about it
and then the regulations went through. Even as it
was passing we were not sure that it would be
accepted; we were delighted that it was. That is the
background but to suggest now that somehow I was
dragging my feet all along or that I never wanted to
consider this is unfair.

Q292DrTurner:Thatwas eight years ago and things
have moved on.
Sir Liam Donaldson: Yes, and I have received no
representations over the whole of that eight years
from any leading scientist that we should push
forward on this.
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Q293 Dr Turner: They did not realise there was an
issue until their licences were not granted.
Sir LiamDonaldson: It has obviously not been a very
active field of research because we have not had
applications pouring down on us.

Q294 Chairman: We could say that about any area
of research until somebody actually puts in a
research bid.
Sir Liam Donaldson: The interest was in the cell
nuclear transfer. That is where the interest has been
all along and this is an area that people are now
obviously becoming interested in but it has not been
something where there has been pressure and we
have somehow been resisting it.

Q295 Dr Turner: We cannot blame scientists for the
shortage of human eggs or for the technical
diYculties that they have encountered in getting
success which has led them to want to use the animal
egg so that they can investigate why it is so diYcult
before they waste human eggs. Things have moved
on and it is not the scientists’ fault.
Caroline Flint: There has been every opportunity, I
would suggest, for that representation to take place
both in the consultation and in the on-going
meetings the Department has and across
government too. This has not been a closed debate
but we do need people to voice their views and give
the evidence to persuade. I just cannot emphasise
enough, we are opening the door to this research and
not closing it. With the number of issues that the
White Paper covers it is important to have this pre-
legislative scrutiny. I am relaxed about that because
I think it is important to have this debate but there
has not been a door closed on people coming
forward and voicing their opinions.

Q296 Dr Turner: There was never a closed door in
those people’sminds anyway.What weight have you
placed on response to consultation?
Caroline Flint: I think I have made that clear. If we
purely took an issue around the number of people
who respond and their views for and against, there
are a number of other areas where we would not be
making progress. Clearly you know that the
majority of individual responses on this issue was
against; clearly we have not just adopted that view
because we have said that we think there should be
within the legislation the scope for regulating some
of this activity. I think the debate about what is a
hybrid, what is a chimera, what is a cybrid, is very
important to that because it is when you get down to
the detail of what processes and what entities (for
want of a better word) you are creating, that is how
you can regulate. What I do think is important—I
think scientists agree with this—is that scientists are
best served by science that generally has support and
that is why I think the Act has been so successful and
why we are the leaders of stem cell research in the
world. It is not about a popularity contest.

Q297 Linda Gilroy: What proportion of the
responses to the consultation came from the
scientific community? Are you saying they missed
the opportunity to make their views clear?
Caroline Flint: I can give you a break down in detail
but I think we had from some reputable
organisations their views made. Clearly I have cited
that a number of them did feel that if we were to
move down this route we would still have to have
strong regulation in this area. I think that is what we
tried to reflect in our proposals, but I do think,
whatever the whys and wherefores, that possibly
more of what we are hearing today if that had come
before you before, then that would have been
helpful. I do think there are factors in this about how
fast science moves. I do think there are some issues
around the developments inKorea where it did seem
that stem cell lines could be developed from a
relatively small number of eggs. To a certain extent
I think that scientists around the world thought this
was a solution. Later, when that was found to be
fraudulent, I think that started to develop within the
community that that was not an option and
therefore these other issues have suddenly come up
to the fore. I understand that, but again I think we
are dealing with an area where people do have to
make sure they engage, make their views known and
we should not have to wait for applications for that
to happen.

Q298 Linda Gilroy: A note on that would be
welcome. Could you include in that perhaps an
analysis of howmany of the responses were from the
same people who opposed the use of human
embryos for research and can I just ask you if you
think that matters?
Caroline Flint: I think if you are having a discussion
and people are fundamentally opposed to something
therefore any variation is linked to their
fundamental opposition. There is not much room
for debate in that.

Q299 Linda Gilroy: Could you cover that in your
note to us?
Caroline Flint: Yes, I will.

Q300 Chairman: Minister, in terms of the 1990 Act,
do you regard the cytoplasmic hybrid as human?Yes
or no?
Caroline Flint: I think, as far as I understand it, it is
something that could end up being 99% human.

Q301 Chairman: In terms of the Act.
Caroline Flint: What I was advised was that within
the Act it was not something that was provided for
within the legislation.

Q302 Chairman: Is it human as far as the Act is
concerned?
Dr Bale: I do not think the Act specifies whether
things are human in that way. This certainly was not
a technique that was envisaged when the White
Paper that preceded the Act was put together.
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Q303 Chairman: Is the view of the Department that
in fact it is not human?
Dr Bale: No, I do not think that is our view.

Q304 Chairman: So it is human.
Dr Bale: That is right, but I do not think that is the
way the Act is constructed.
Caroline Flint: The Act could not determine that
because it was not something that was part of that
discussion.

Q305 Chairman: The Act is there as an umbrella.
Caroline Flint: The problem is that the science was
not there then. The Act and the debates and
committee did not cover these things. I was not
there, but these issues were not covered and that is
why the regulator has been given certain powers to
make judgments outside of what the legislation
provides for within the spirit of the legislation.

Q306 Chairman: The HFEA, the organisation that
was set up as far as the 1990 Act is concerned,
considers it is human.
Caroline Flint: That is a viewpoint. We need to look
at what the Act says in the future and how that can
be better defined. An Act of course cannot decide on
something they could not think of creating.

Q307 Dr Harris: Can I just pursue that? The legal
advice that the HFEA has, according to the minutes
that are on their website that we can discuss and the
legal advice that we know you have seen because you
sit on the HFEA, indicate that these cytoplasmic
hybrids are probably within the remit of the HFEA
and that the second most likely option is that there
is a free for all, not that they are prohibited by the
1990 Act. Can I ask you if you have had other legal
advice that would trump that general view which
was, I think, shared by the Ethics and Law
Committee of the HFEA?
Caroline Flint: Not as far as I am aware. They take
legal advice on a whole number of issues.

Q308 Dr Harris: The legal advice that is out there
within the HFEA/Department is that these things
are human, therefore it is up to the HFEA, if it
wishes to eventually, to consider whether to give a
licence to these applications. So the door is open at
the point of the regulator to those specific
applications on cytoplasmic hybrids or pseudo-
hybrids.
Caroline Flint: Yes.

Q309 Dr Harris: It is also the case, I think, that the
wording of your White Paper in paragraph 2.85
combined with everything else is that your White
Paper position is that there will be a ban on
everything including that, with the opportunity later
on for regulations to permit something. Is it fair to
say, therefore, that you are going from an open door
at the point of the regulator—or a door that is the
regulator—to putting in an extra door if your White
Paper gets into force which is that there have to be
regulations first and then the regulator would have

to look at it? You are not making the door more
open, you are acting an extra barrier. Is it fair to
say that?
Caroline Flint:Applications come in and we have no
control of when applications go in to the HFEA so
the timetable for that, with the best will in the world,
is something we do not control and clearly when we
had our consultation, when we produced the White
Paper, this issue around the application had not got
to the point where the HFEA were even making a
decision. Clearly these applications have come in,
they have created a debate and I am sure the
consultation the HFEA are doing will inform how
we move forward as part of that pre-legislative
scrutiny. The point is that we still do not have a
situation, we believe, where the present legislation
adequately covers this area and that is what we are
trying to do. The other point I wouldmake is that the
HFEA have taken their own legal advice and they
will make a judgment in relation to that, but they are
still open to judicial review and for that none of us
knows where that might end up. That has been the
process that has happened wherever the HFEA has
taken a decision that the law itself does not quite
clearly define—

Q310 Dr Harris: I am keen not to interrupt you but
I would like you to answer my question.
Caroline Flint: I thought I did.

Q311DrHarris: I will put the question again, do you
accept that having a ban as envisaged by the White
Paper, even with a regulation making power, creates
an extra barrier to the sort of research that are
subject to these applications on which the HFEA’s
view is that it is capable of considering at the
moment? Do you understand the question?
Caroline Flint: Yes, I do understand the question.

Q312 Dr Harris: Is that an extra barrier or is it less
of a barrier to have a statutory ban?
Caroline Flint: If it is just left to the regulator to
decide on a lot of these issues then that is probably
the most simple process. What I would suggest is
that Parliament has a view on some of these issues
and wants to have a sense that should Parliament
decide—and it is down to Parliament to decide—
that the regulator should just decide, that is for them
to debate. I think that what we were saying in the
context of where we were was that actually a general
prohibition but with powers to regulate is in itself
not something that prevents the development of this
science. Clearly how it is regulated needs to be
worked through. What particular types when we
define hybrids and chimeras and cybrids and so forth
needs to be part of that discussion. Let us take today,
for example, the issue of the cybrid, as part of the
discussion if that is developed whereby we think that
that is an area that can be regulated, that might be a
simple process, but some of the other areas of
hybrids and chimeras may pose other questions that
nobody necessarily wants to go down.
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Q313 Dr Harris: So the position that you have put
that there should be a statutory general prohibition
with this regulation making power when the Act
comes through, is that a position in which you have
the support now—not in the consultation or in 1990
because I do not think your 2000 position, Sir Liam,
was unreasonable so I do not think you need be
defensive about it—are there any scientific or ethical
bodies that do not oppose all embryo research or at
least all cloning who agree with you that a general
prohibition with a regulation making power is the
right way forward?
Caroline Flint: I think that is part of the debate we
are having at the moment. What I do know, having
read some of the transcripts of comments from
individuals—Sir David King and others—is that
there is a recognition that there needs to be strong
regulation in this area and we need to work through
what that will mean and what form that will take.

Q314 Chairman: I do not think anybody is
disagreeing with that. I think the point that my
colleague is making is why did you start with the
statement that they would ban it and then go for
permissive regulation afterwards rather than by
conforming the current position?
Caroline Flint: There are examples in legislation
where there is a general ban but with exemptions, for
example. That is not new but it is also part of the
detail of what we are talking about here for
Parliamentary Counsel and the drafting it is
important to get this right. It might be that there are
certain areas where everyone is very clear that that
should not be allowed but there are other areas
where there needs to be some flexibility and that is
what we are trying to reflect.

Q315 Dr Harris: We do understand that but the
record will show that my question was, can you give
us any ethical or scientific groups that support the
position you are taking of a general ban with
regulation making powers as opposed to letting the
HFEA regulate it as at the moment.
Caroline Flint: I do not think per se there is a view on
that. I think there is a technical parliamentary
drafting procedure in all of this. There clearly are
views and I have quoted some to you about
insuYcient scientific justification for creating
human-animal hybrid embryos. There are others
who then say they do not define a cybrid in that
category, they think that should be allowed. I just
think that that is the complexity of this area which I
have to say justifies totally my decision to have pre-
legislative scrutiny because, with the best will in the
world, within a general consultation covering over
70 areas in the White Paper, this sort of debate does
emerge. I have to say that the detailed responses
from some of those who are making very detailed
representations now were maybe not as full as they
might have been.

Q316 Dr Harris: I absolutely agree with you on that
and I have made the point myself to those
organisations, but we are where we are now and you
have the opportunity with the draft bill following

our report, to read our report and consider that the
pre-legislative scrutiny that we all want to see might
start from a diVerent basis which is that there is not
a ban in the draft bill and that there is still that pre-
legislative scrutiny, but given that no recognised
scientific or ethical organisation that is not opposed
to cloning already does not support the idea of
starting from a ban, would you consider—is it a least
an option—that the draft bill might change its
position for the pre-legislative scrutiny? Or are we
wasting our time on this Committee?
Caroline Flint: To be fair, I made it clear when we
made our announcement about the pre-legislative
scrutiny in the draft bill that one of the reasons was
that we did want to get the final bill to be the right
bill. I am not at all defensive of a position we
currently have based on how we came to that
decision, but clearly you are having this inquiry, the
HFEA are having their inquiry as well, we have
agreed through Sciencewise to provide some funding
to support the HFEA in creating that public
engagement debate which is very important in all of
this, between science and the public. Of course we
will have the pre-legislative scrutiny line by line aswe
go through as well. As you said on the Today
programme this morning, Evan, I think it would be
wrong of me at this stage to say that that is it, on the
basis of what the press reported and the media and
so on I am going to say that this is what we are going
to do, but we are open—as I have always said when
I agreed that we would have this pre-legislative
scrutiny and a draft bill—to taking on board views.
As I said, we are in a position of, I suppose, trying to
create the opportunity for these sorts of processes to
be part of future potential research and we are
certainly not closing the door on it.

Q317 Dr Harris: Just to clarify—if you do clarify
this, this will be my final question on this topic—this
Select Committee is going to issue a report. We do
not knowwhat it is going to say, but if it said that we
think you should change the draft bill to have no ban
and to have the HFEA regulate hybrids and
chimeras, is that a feasible thing that you would
consider or are you absolutely committed to having
the draft bill translate exactly what you have said—
or near enough—that is from the White Paper? Is it
a possibility?
Caroline Flint:We will take on board all the views.

Q318 Chairman: So it is a possibility.
Caroline Flint: Yes. Basically I think there has been
misrepresentation onwhat theGovernment position
has been which has not helped debate.
Sir Liam Donaldson: Could I add something briefly
to that in response to Dr Harris? If the suggestion
was that it was more permissive and incorporated
the concept of a hybrid in which human sperm were
mixed with animal eggs I think some people might
have a problem with that, leaving the HFEA to
decide something like that. I think it would be seen
as something which Parliament ought to have a view
on, given that there is already legislation banning
that.
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Q319 Dr Harris: Parliament could reverse that then
for those particular hybrids within 14 days, but have
you heard from any scientist who says that you need
a ban because the HFEA cannot be trusted?
Caroline Flint:With respect we have to think about
what people might think might happen as well as
what we do not know yet. I have to agree with Sir
Liam, in some of these areas we might feel that we
can be absolutely clear that a ban should be on the
face of the bill but we need to leave the door open for
some other forms of science development.

Q320 Chairman: The issue then, Sir Liam, in terms
of the Down’s mouse where you have human
chromosomes into a mouse to create the Down’s
mouse, that would be banned, would it?
Sir Liam Donaldson: The hybrid whereby you put
human sperm together with an animal egg and
fertilise a half person/half animal I think is
something that Parliament may have a view as to
whether it is appropriate to leave such decisions to
theHFEA. There is existing legislation banning it. It
is the question of this spectrum from which, at the
hard end of the spectrum there are interesting
techniques (which people might want to perform but
I cannot see what benefit they would ever have and
may be considered morally or ethically unsound) set
alongside something which is clearly a development
of science moving in a positive way.
Chairman: I appreciate that.

Q321 Adam Afriyie: Was the HFEA right to delay
the assessment of the proposals from Newcastle
University and from King’s College, London, given
the current climate? Do you think they were right to
delay their assessment of those proposals?
Caroline Flint: That is not for me to have an opinion
on. We have had no influence in that whatsoever;
that is for the HFEA to decide.

Q322 Adam Afriyie: Do you agree with the HFEA
that the licensing of human-animal chimeras and
hybrids is within their remit? They appear to have
drawn a conclusion that it is within their remit; I
think most people would agree that 99.9% human is
pretty much human so it is within their remit. Do
you agree it is within their remit?
Sir LiamDonaldson: I did not get a chance to answer
the Chairman’s question on that, is it human or is it
not human, and I am not going to give you a yes/no
answer, but I am going to answer it directly.

Q323 Adam Afriyie: Is it within the HFEA remit?
Sir Liam Donaldson: I will give you a direct answer
to that. When Parliament considered and
introduced the regulations containing the term
“human fertilisation” it had in its mind a report that
I produced where the leading edge and controversial
technique was cell nuclear transfer human to
human. In my view it depends what was in theminds
of the parliamentarians at the time. I would argue
that in their minds was that human meant human to
human and not involving animals. I do not
remember anybody asking how broad the spectrum
was, should they include animals because at that

stage the animal element was ruled out in the report
and nobody challenged that so in my view it is
something that needs to be clarified and no sane
person could give a yes/no answer to it.

Q324 Dr Iddon: Sir Liam, I know you have a very
broad remit but how often do you talk to people
involved in stem cell research?
Sir Liam Donaldson: I talked to them extensively
when the original report was produced and I have
kept in touch with developments both reading the
medical literature when I go on visits, when I meet
leading scientists, when I talk to our own director of
research and development. I worked very closely
with Sir John Pattison who produced the stem cell
bank recommendation. I am a generalist and I
would not claim to have the sort of in-depth
knowledge that specialist scientists would have in
this field, but I do think as a generalist I have kept
reasonably well in touch and interested in this field.

Q325 Dr Iddon: There has obviously been an
explosion in stem cell research, have you been aware
recently that the scientists involved in this research
feel that research is being restricted by the shortage
of human embryos?
Sir Liam Donaldson: Yes, I have been aware of that
view point.

Q326 Dr Iddon:Have you talked to either the King’s
group or the Newcastle group or anyone else who is
thinking along those lines of somatic cell nuclear
transfer to produce cytoplasmic hybrids as a
potential new route to stem cell lines?
Sir LiamDonaldson: I have tended not to have direct
discussions with groups that are currently
submitting research applications in case there
should be any accusation that I am trying to
influence them getting permission. I have kept in
touch with the science at various times when I have
felt there has been a neutral period as far as live
applications are concerned and have talked to
scientists involved in this field.

Q327 Dr Iddon: Are you aware of the potential I
have just mentioned?
Sir Liam Donaldson: I am indeed, yes.

Q328 Dr Iddon: Are you sympathetic to that? Are
you changing your mind from your original report?
Sir Liam Donaldson: I would not go further than to
say that I think the process that we are embarked on
now to clarify all of this and getting it on a proper
sound footing and re-visit some of the earlier ideas is
the right one and I am a strong believer—given my
past experience with the earlier report—of the role of
Parliament in this. I actually think it is quite vital,
given that there is so much else that needs to be
clarified, apart from the specific technique that you
have been talking mainly about this morning.

Q329 Dr Iddon: Do you agree that there is a danger
of damaging this research if we get the wrong
messages across to the public through themedia that
are here this morning and that we have to be very
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careful that the honest and correct message is given
to the public so the general public out there can
make their own mind up about this research based
on knowledge rather than ignorance?
Sir LiamDonaldson: I absolutely agree with that but
I think that I would argue, based on the earlier
report, that the only reason we are out in the front
of most other countries on an issue which at the time
was highly controversial is because we took the
public with us and because we had parliamentary
backing. If it had just been me who had chaired a
committee recommending and advocating these
things I think there would be much more fire power
directed against research in this country and
researchers would be unwilling to come here from
America and other centres in the way that they have.
That is why I feel so strongly that if we are going to
clarify this whole rather confused territory we need
parliamentary backing and then we get the solid
foundation for researchers to feel confident that this
is not some flavour of the month commitment, it is
a deep-seated democratic commitment to foster this
sort of research in this country.
Dr Iddon:That is a very positivemessage, thank you.

Q330 Graham Stringer: Picking up on something Sir
Liam said, howdo you know that you have taken the
public with you? How do you measure it?
Caroline Flint: I think partly we see arguments we
make in Parliament and that debate but also if we
look at the last 10 years and the implementation of
the present legislation I would say there is a good
example there ofwhere there has not been a situation
where we have had public demonstrations,
campaigns against IVF, campaigns against the
decisions that sometimes the HFEA have made and
debated that the Act did not allow for (I think they
have taken a very pragmatic but cautious approach
but not a limiting approach in that area). I think
clearly of areas where we have not had judicial
reviews every five minutes of the legislation. I think
that is one test but I also think another test is the fact
that in relation to stem cell research, as Sir Liam
said, we are recognised as a country that has a strong
regulatory framework. There are other countries
which do not and I think that an indication of the
impact of that is that they do not get the same
confidence by the scientific community to go and
work in those countries because it is not a
framework that they feel comfortable with.

Q331 Graham Stringer: I agree with you that we
have a very good international reputation in this
area. Are you concerned that the statements you
have made about bans, albeit with some of
permissiveness at the end of it, have damaged our
international reputation in this area? How
important to you is the competitiveness of our
research establishments and industry in this area?
Caroline Flint: I do not think it has. When taken in
the context of what we were saying we wanted to
make a clear point in relation to hybrids but you see
from what you have said that we recognise there
were other techniques, how we define what name we
give to them, we are opening doors in a way that we

were just at the frontiers of in that respect. What
worries me is that a lot of what we said has been
taken out of context and I do not think that is
helpful, to be honest.

Q332GrahamStringer:Doyou think our reputation
has been damaged?
Caroline Flint: No because I think actually what we
are going through at the moment is a process of
coming to good foundations for the next 20 years or
so and that will be finally a bill in Parliament. My
greatest wish is that it is as successful as the bill it will
be replacing. When government consults and when
you produce a White Paper it is only when you get
down to the nitty-gritty that you really get the sort
of public engagement. It sometimes polarises a
position but within that polarisation we need to try
to find that common ground to take us forward. I
think this area is just one part of the proposals we are
making that will create a debate over the months
ahead. That is why I stand by the fact that we did not
come forward and say, “That’s it, we’ve got a bill;
we’re going into committee”. We felt we needed this
sort of scrutiny because I believe that we would not
have this debate if we had just gone forward with the
bill or the debate would have been limited. I just
think that is the way it is, to be honest, and that is
the way Parliament works. You often do not get the
debate until you actually have something for people
to debate around.

Q333 Graham Stringer: The research and
technology that led to the creation ofDolly the sheep
most of that work is now being done in the United
States and we have lost it. Do you have an
explanation for that? Are we worried that this
interregnum of research into stem cells is going to
lead to a similar loss of leadership in this area?
Caroline Flint: Again I think there has been some
misrepresentation in relation to another parallel
track in terms of science in relation to animal
hybrids, animal chimeras and animal cybrids or, for
the matter, a transgenic animal because all of those
areas are actually covered by the Home OYce in
terms of how they are regulated and licences given.
During the course of the consultation and the White
Paper, as I said before, we consulted every
government department on this issue. We engaged
with the Home OYce particularly and none of our
proposals aVect what is currently happening within
the sphere of the Home OYce. I am pleased to have
the opportunity to make that clear today in this
Committee because again that in some quarters has
been misrepresented and I am pleased to put that
right. The Home OYce is happy with our proposals
in relation to other areas they currently regulate and
licence for. None of what we are saying impacts on
that.

Q334 Graham Stringer: You did not really answer
my question because what I was concerned about
was not the relationship between the licensing of the
Home OYce compared to your Department, it was
how we keep our leadership in science and whether
understanding that leadership and what had
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happened to the development of cloning following
the creation of Dolly—we seem to have lost that to
the States—are you concerned that the same might
happen with stem cell research?
Dr Bale: If I could just add to something that Sir
Liam said, in 2005 the Chancellor established the
UK Stem Cell Initiative which was led by Sir John
Pattison and we supported him. That covered a
whole range of issues around translating pure
research into benefit to patients and none of the
issues around hybrids and chimeras that we have
had nowwere really seen to be keyweaknesses or key
areas that had to be addressed, although there was a
recommendation to clarifywhat would be allowed in
terms of putting human embryonic stem cells into
animal embryos to test the potency of those stem
cells. That is an issue which is as much to do with
how the Medical Research Council self-regulates
stem cell research by the stem cell bank as to do with
the Home OYce licensing arrangements. We did
undertake on behalf of the Government to try to
lead a number of recommendations there of which
the clarification around human and animal hybrids
is one.

Q335 Chris Mole: It seems to me, after our weeks of
consideration of this, it has come down to whether
we should have a permissive regime in which the
HFEAprohibits specific actions or a prohibitive one
which the HFEA where the HFEA permits specific
research and how that is encoded in legislation.
Would you agree that what has really led to the
misrepresentation is the consideration of a breadth
of hybrid and chimerac possibilities being
generalised from the specific examples that are
related to the applications that the HFEA have
recently had around cytoplasmic hybrid would
work?
Caroline Flint: Sorry, do you mean that the
definitions we have used do not relate in the same
way to the application?

Q336 Chris Mole: You are looking at a big picture
but that big picture has been represented by these
two specific examples as if it is the whole picture.
You are only talking about banning parts of the
other whole picture.
Caroline Flint:Absolutely. For all I know there may
be other processes or ideas that have not come
forward yet but might come forward in the future. I
think it is about the spectrumhere about which there
are probably diVerent arguments for and against
and clearly that is why I had hoped that our view—
which was to leave the door open for defining that
and regulating some of these areas—was a positive
step forward; in fact it is a positive step forward, it is
liberalising where we are now.

Q337 Chris Mole: So the lesson to be learned is that
people should seek before they say anything.
Caroline Flint: That would be helpful.

Q338 Chairman: Minister, could you finally tell us
when you expect the draft bill to be published?
Caroline Flint: We are looking at around May for
the draft bill. As far as these things go, that is what
we are working to.

Q339 Chairman: Our report will be completed by
April.
Caroline Flint: TheHFEA is July and September for
responses. It has been a helpful opportunity to
clarify what we were saying and what we were not
saying. I think everyone agrees that it is that mixture
of the scientific evidence that taking the public with
you in the most positive sense is important for
science to progress.
Chairman:Could I say,Minister, we have verymuch
enjoyed the hour with you and Sir Liam and Mark
Bale. Thank you very much for having a vigorous
dialogue with us. I am sorry that time only permits
you to get to some of the issues but we are very
grateful.
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Submission from St Mary’s University College

St Mary’s University College, Twickenham was established in 1850. Having oVered degrees first through
the University of London and then through the University of Surrey, it has recently gained its own degree
awarding powers. The College has a growing portfolio of work in bioethics, oVering an MA in Bioethics,
in addition to modules in bioethics across seven other degree programmes. It also has an increasing number
of postgraduate research students and research-active staV working in this area.

Executive Summary

Public opinion and public accountability are both important in shaping public policy on the research into,
and application of, new technologies. It is clearly essential to consult scientists on technical matters, and to
canvass diVerent scientific opinions. Nevertheless, technical expertise is not equivalent to moral expertise.
Indeed, the submissions of those with personal, professional or financial interests in the proposed work need
to be judged with particular care. In an open democracy it is right that consultation on this issue should be
wide-ranging and should embrace arguments put forward by a variety of groups, parties and individuals.
The creation of animal/human hybrids represents a significant ethical transition at a time when cloning and
interspecies hybridisation are innovative and controversial technologies even outside the human context. It
is very diYcult to justify such a drastic step at this time.

Submission

1. We note the time frame for submissions on this issue is just twelve days and consider this to be very
short for a comprehensive survey of evidence on this issue. A limited time frame is only likely to benefit a
selective and highly unrepresentative group. We would urge the committee, if it intends to make
recommendations on this issue, to extend this time frame to allow wider consultation, and to ensure a broad
spectrum of oral evidence. The recommendations of the government white paper emerged from an extensive
consultation for the Department of Health on the Review of the Human Fertilisation and Embryology (535
submissions collected from 16August 2005 to 25November 2005). An adequate assessment of the proposals
of the white paper would also seem to require a detailed examination of all the evidence submitted in that
consultation, for this formed the basis for the resulting Report.

2. We note the Human Fertilisation and Embryology Authority has already agreed to conduct a larger
consultation into issues specifically relating to animal/human hybrids. Given the time frame of the
Committee’s own inquiry, we urge the Committee not to seek to pre-empt the conclusions of the HFEA
consultation exercise. Rather, we believe that the Committee could best utilise its limited time by
highlighting what it regards as the key areas for further investigation, and identifying groups or individuals
who should be consulted as part of a more extensive weighing of opinion.

3. We ask the Committee to consider the prejudicial eVect of media hype on this issue—both for
(“essential work for finding cures of many diseases”) and against (“Frankenbunnies”)—and to consider the
issues in as calm and reflective a manner as possible.

4. It is clearly essential to consult scientists on technical matters, and to canvass diVerent scientific
opinions. Nevertheless, technical expertise is not equivalent to moral expertise. Indeed, the submissions of
those with personal, professional or financial interests in the proposed work need to be judged with
particular care. Recent events in Korea have underscored both the need for appropriate caution as to the
claims made in this area and the need for proper ethical regulation.

5. In a democratic society, ethical and moral arguments both secular and religious should be considered.
Religious viewpoints should neither be given disproportionate weight nor be dismissed on the basis of their
aYliation. Rather, all ethical views should be evaluated solely on their strength and cogency.

6. Public opinion and public accountability are both important in shaping public policy on the research
into, and application of, new technologies. This is true in a range of issues from genetically modified foods
to the use of primates in research or indeed to the assessment of the merits of nuclear technology. This does
not imply that all such issues should be decided by referendum, but it does suggest that decisions ought not
to be made by experts in isolation, but ought to be subject to democratic scrutiny. Such scrutiny should
include lay involvement and proper consideration of feedback from the public.

7. Utility is not the only or even pre-eminent ethical principle in bioethics. In addition to consequences,
it is necessary to consider the means by which these are secured and to respect a range of human values. It
is sometimes necessary to draw a clear line demarcating what a society will not permit. With regard to the
creation of animal/human hybrids and chimeras many countries have already done this, and the Committee
should examine international perspectives, especially within Europe. We urge that the Committee give
serious consideration to whether the United Kingdom should ratify the European Convention on Human
Rights and Biomedicine.
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8. We consider that the use of animal/human hybrids is not the only, nor even the most eVective way to
ensure the translation of stem cell research into the production of actual treatments. It is being proposed at
a time when other sources of stem cells oVer more immediate hopes of clinical benefits. The creation of
animal/human hybrids represents a significant ethical transition at a time when cloning and interspecies
hybridisation are innovative and controversial technologies even outside the human context. It is very
diYcult to justify such a drastic step at this time.

January 2007

Memorandum 2

Submission from the ProLife Alliance

1. The issues raised by these proposals are hugely controversial, particularly as the exact nature of what
may be created is yet to be determined. This is a question that cannot and should not be resolved by the
Ethics and Law Committee of the Human Fertilisation and Embryology Authority. It is clear that an in-
depth debate on these matters is necessary to investigate the scientific and moral implications arising from
these proposals.

2. We do not make any recommendations on the issue of regulation at this stage. We contend that
legislation in this area should be deferred until a full Parliamentary inquiry into the scientific and ethical
issues surrounding the creation of hybrid and chimera embryos has taken place.

January 2007

Memorandum 3

Submission from the Reverend Christopher Johnson

Ethical Implications

The mixing of human and animal DNA raises serious ethical concerns. For example what proportion of
the resulting hybrid or chimera needs to by human in order to be aVorded the protections of human tissue
and embryos? Some may argue that restricting the practice to research purposes removes these ethical
objections but this ignores two significant issues.

Firstly, if the research successfully identifies a mechanism of producing, for example, stem cells, these cell
lines would continue to be produced for research purposes and potential treatments. The status of such
materials as products is in my view highly questionable.

Secondly, the regulation of research will become increasingly diYcult requiring extensive testing to
establish the genetic status of a given embryo. This complexity could easily become an opportunity for the
current protections of the human embryo to be further diminished.

To avoid exploitation of the potential confusion theGovernment should hold to a clear stand on this issue
with an outright ban on all intentional transfer of fragments of human genetic material into animal cells and
all mixing of human and animalDNA.All materials containing any portion of inserted humanDNA should
be classified and protected in at least the same way as 100% human materials. I believe that this is the only
way in which abuses of the current regulations can be prevented.

January 2007

Memorandum 4

Submission from the Cystic Fibrosis Trust

The Cystic Fibrosis Trust supports the use of medical and scientific embryo research which involves the
mixing, for research purposes only, of human and animal cells and DNA. Whilst the Cystic Fibrosis Trust
sees no immediate research possibilities in this area, we do recognise the important potential benefit to
human health from being able to grow stem cells with specific genetic abnormalities, such as Cystic Fibrosis,
improving the eYciency of therapeutic cloning techniques and establishing cell lines for the testing of new
treatment. We further recognise that the use of human eggs is controversial and, in any event, human eggs
are in very short supply and needed for other purposes.

We urge the HFEA to adopt a policy supportive of this sort of research subject to its own strict licensing
requirements and to the usual 14 day limit which applies to human embryos.
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SuVerers, now and in the future, from medical conditions which may benefit from this type of research
would be failed by this Government if this research were declared illegal.

January 2007

Memorandum 5

Submission from Mrs Marie Rodgers

I wish to state that the government should NOT make any moves towards the regulation of the creation
of hybrid and chimera embryos for research purposes.

These scientific proposals are completely groundless and bad science. While money is being poured into
these unethical and very doubtful methods there are other research programmes which make good science,
using, for example adult stem cells or umbilical cords that would make genuine progress in medical science.

This is just another step towards degrading the dignity of mankind, making human beings mere
commodities to be tampered with and experimented at the whim of unscrupulous scientists

These proposals must not go ahead.

January 2007

Memorandum 6

Submission from The Wellcome Trust/Cancer Research UK Gurdon Institute of Cancer
and Developmental Biology, University of Cambridge

Regulation of Embryos Combining Human and Non-Human Material

1. The Government’s recent White Paper, “Review of the HFE Act”, proposes that legislation should be
revised in such a way as to prohibit the creation in vitro of hybrids and chimeras, comprising both human
and animal material, while enabling regulations to set out circumstances in which the creation of such
hybrids and chimeras could be allowed under licence, for research purposes only.

2. Legislation along these lines carries two dangers: (a) it could bring confusion to the present legislative
situation, rather than providing clarification, and (b) it could no doubt inadvertently prevent valuable
research into the basis of a range of intractable and little understood diseases (eg motor neuron disease) that
cause immense suVering, while delaying (perhaps for years) therapeutic approaches to other common
diseases (eg diabetes, Parkinson’s) that could be treated by embryonic stem cell therapy. No doubt this
research would eventually be carried out in other countries, but at present UK scientists have a competitive
advantage, in part because of the sensible and scientifically-based regulatory system that has functionedwith
few major problems for the past 16 years.

3. The research that is under consideration would be conducted either in vitro, or in laboratory animals.
No human embryo containing animal material should be placed in a woman’s uterus. After implantation,
a foetus might in the course of corrective surgery require an implant or stent of animal origin, rather as adult
heart defects may require transplants of pig heart valves, but this combination of human and non-human
material falls outwith the present proposed legislation.

4. The phrase “hybrid and chimeras embryos” in theGovernment proposals is probably intended to refer
to any early (ie preimplantation) embryo which includes both human and non-human material. At present,
such embryos would comprise chimeras, in which cells of two diVerent species are included in one embryo;
hybrids, in which chromosomes of two diVerent species are included in one cell; and pseudo-hybrids, in
which human chromosomes are placed in an animal egg of a diVerent species that has had its own
chromosomes removed. Rather than lumping all these together, it may be helpful to consider each in turn,
to see whether there are situations that might need to be prohibited by law, rather than regulated under
licence by an appropriate authority.

Chimeras

5. The emphasis here would be on including some embryonic stem cells in an early, preimplantation
embryo, or some later stage. It is hard to envisage any scientist applying to put mouse embryonic stem cells
into a human embryo; there would be no point. One is therefore considering the situation where human
embryonic stem cells are placed into amouse/rabbit/pig embryo. Little significant development would occur
in such an embryo in vitro, so the animal embryo would need to be transferred to the animal uterus. (Such
an experiment might come under Home OYce regulations, rather than HFEA). This has been tried with
mouse embryos, with very unimpressive results. The slower rate of development of the human embryo, and
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the diVerent developmental pattern, mean that the human cells are soon lost. The experiment would
probably work better with monkey embryos, and might involve transfer of stem cells during uterine
gestation, rather than before implantation. It could yield valuable information as to the developmental
potential of the human ES cells, and their tumorigenicity, but it would be ethically contentious and would
need strict regulation, such as ensuring that development was terminated before birth, or that any progeny
were not allowed to reproduce.

6. Chimeras involving adult animals are widely used, and cause little ethical concern. For example human
embryonic stem cells are injected into immunologically compromised mice, in order to assay the
tumorigenicity of the stem cells, and examine their developmental potential.

7. Aggregations of a human embryo with an animal embryo, with subsequent transfer to the animal
uterus. Again the human cells would be unlikely to be maintained, unless monkey embryos were involved.
It is hard to see what arguments for making such chimeras would be.

8. Conclusion: In vitro studies on human-animal chimeras could impose no risk, but nor would they yield
much information. They would be better regulated by licensing than by legislation. Studies on chimeras
involving human embryonic stem cells in animal embryos during gestation could be valuable, and may be
required before clinical trials with human embryonic stem cells are licensed. They should not be prohibited,
but may demand an alternative form of regulation.

Hybrids

9. Full sexual hybrids between human and animal gametes would not develop beyond early
preimplantation stages. It is hard to see what scientific information would be gained by such an experiment.
Fertilisation of hamster eggs by human sperm is allowed as a test of sperm function, but the hybrid is not
allowed to develop past the 2-cell stage. Analysis of human sperm chromosomes is said to be facilitated by
injection into mouse 2-cell stages. Such studies could be valuable, and should be allowed under licence, not
prohibited.

10. A single human chromosome has been integrated into themouse genome (theDownmouse), creating
a partial hybrid. It might be possible to insert larger numbers of human chromosomes if the medical
condition under study required this, but once genes have been identified, it is more eVective to make
transgenic mice. These experiments would not come within the HFEA remit.

Pseudo-hybrids

11. Here a human somatic cell or nucleus is injected into an enucleated animal egg (usually cow or rabbit),
which is then activated to develop into a blastocyst from which embryonic stem cells can be derived. The
human chromosomes control development from the 2-cell stage onwards, the residual material in the animal
egg (mainly mitochondria, that provide energy) predominates up to the blastocyst stage, but once a stem
cell line has been derived the animal component would be expected to gradually disappear, since it is not
supported by the nucleus. We have little data on how rapidly and how completely this would occur, and
whether it would interfere with the research objectives, since such experiments have not yet been licensed
by the HFEA.

12. At the present time, this is the area of greatest scientific need, since several UK groups now feel
competent to carry out these studies, and if they are successful the long term consequences in terms of
reducing human suVering and disease are very great. The alternative, of using human rather than animal
enucleated eggs, is limited by the scarcity of human donated eggs.

13. Professor Huizhen Sheng from Shanghai, who has experience of these procedures using both rabbit
and cow eggs, will be in the UK from 30 January to 7 February. I do not know whether she would be
available to give evidence to the Science and Technology Committee inquiry.

Summary

14. Studies combining human and non-human material in vitro pose no risk. Scientific and ethical
oversight by the licensing authority should provide adequate regulatory power. Regulation would be much
preferable to prohibition. Some chimera and hybrid studiesmight require some alternative formof licensing.

January 2007
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Memorandum 7

Submission from the Biosciences Federation

Background

The Biosciences Federation (BSF) is a single authority representing the UK’s biological expertise,
providing independent opinion to inform public policy and promoting the advancement of the
biosciences. The Federation was established in 2002, and is actively working to influence policy and
strategy in biology-based research—including funding and the interface with other disciplines—and in
school and university teaching. It is also concerned about the translation of research into benefits for
society, and about the impact of legislation and regulations on the ability of those working in teaching
and research to deliver eVectively. The Federation brings together the strengths of 42 member
organisations (plus two associate members), including the Institute of Biology which represents 39
additional aYliated societies (see Appendix). This represents a cumulative membership of over 65,000
individuals, covering the full spectrum of biosciences from physiology and neuroscience, biochemistry and
microbiology, to ecology, taxonomy and environmental science. The Biosciences Federation is a registered
charity (No 1103894).

Comments

1. The Biosciences Federation (BSF) fully endorses the case to support hybrid/chimera research that
was submitted to the HFEA by the signatories of the letter to the Times.

2. The BSF is firmly of the view that the current understandable shortage of human eggs is severely
limiting the development of research that may have very significant benefits to some patients. This
problem is unlikely to be resolved.

3. Furthermore, in the unlikely event that human egg supply could improve there would be insuYcient
material for the clinical purposes that underlie the current and proposed research programmes.

4. Therefore new routes for the development of human stem cells for therapeutic purposes are urgently
needed if this long talked about remediation of serious illness is to be realised. The proposed use of
(probably) bovine cells for manipulation of human nuclei is an example of a novel route to overcome
the bottlenecks described above. There is misunderstanding about what this new approach involves and
this has contributed to the current debate.

5. The first point to note is that embryos derived from these cells would be neither hybrids nor
chimeras. The only nuclear DNA would be derived from the inserted human nuclei and it is the expression
of this DNA that determines phenotype. All cells in the developing embryo would have the same human
DNA contributing to the phenotype.

6. In the event that the human nuclei was inserted into the bovine cell with its cytoplasm in situ, there
would be bovine mitochondria present and therefore bovine DNA. However this mitochondrial DNA
does not have the same role in development as nuclear (in this case, human) DNA and would not
contribute to the phenotype. In any case, it may be possible to remove the bovine cytoplasm and replace
it with the cytoplasm from the cell providing the human DNA.

7. It would be wrong to imagine that this novel approach will automatically and rapidly bring us the
prospect of clinical trials for therapeutic stem cells. It may, but there is much to find out.

8. For example, although we have two copies of each gene there are many important developmental
situations in which one copy is switched oV. If both copies are switched on development is abnormal.
This is an example of genetic imprinting and there is good evidence that the cytoplasm has a role in
establishing the pattern of imprints. In all work of this type it is essential to know that the imprints are
either normal or that the changes are known and controlled. The proposed experiments are a wonderful
way to investigate this matter and provide better understanding about how the production of human
stem cells can be regulated.

9. Because there is so much to do and such high hope amongst patients, the BSF urges that this period
of uncertainty is brought to a rapid conclusion and that the work be allowed to proceed. In the UK
there are some excellent research teams working in this area—but not many. They would be an attractive
proposition for competitors—especially in SE Asia.

January 2007
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Annex

Member Societies of the Biosciences Federation

Association for the Study of Animal Behaviour Genetics Society
Biochemical Society Heads of University Biological Sciences
Bioscience Network Heads of University Centres for Biomedical
British Andrology Society Science
British Association for Psychopharmacology Institute of Animal Technology
British Biophysical Society Institute of Biology
British Ecological Society Institute of Horticulture
British Lichen Society Laboratory Animal Science Association
British Mycological Society Linnean Society
British Neuroscience Association Nutrition Society
British Pharmacological Society Physiological Society
British Phycological Society Royal Microscopical Society
British Society of Animal Science Royal Society of Chemistry
British Society for Developmental Biology Society for Applied Microbiology
British Society for Immunology Society for Endocrinology
British Society for Matrix Biology Society for Experimental Biology
British Society for Medical Mycology Society for General Microbiology
British Society for Neuroendocrinology Society for Reproduction and Fertility
British Society for Plant Pathology Universities Bioscience Managers Association
British Society for Proteome Research UK Environmental Mutagen Society
British Toxicology Society Zoological Society of London
Experimental Psychology Society

Associate Member Societies

The BioIndustry Association The Wellcome Trust

Additional Societies represented by the Institute of Biology

Anatomical Society of Great Britain & Ireland Institute of Trichologists
Association for Radiation Research International Association for Plant Tissue Culture
Association of Applied Biologists & Biotechnology
Association of Clinical Embryologists International Biodeterioration and
Association of Clinical Microbiologists Biodegradation Society
Association of Veterinary Teachers and Research International Biometric Society
Workers International Society for Applied Ethology
British Association for Cancer Research Marine Biological Association of the UK
British Association for Lung Research Primate Society of Great Britain
British Association for Tissue Banking PSI—Statisticians in the Pharmaceutical Industry
British Crop Production Council Royal Entomological Society
British Inflammation Research Association Royal Zoological Society of Scotland
British Marine Life Study Society Scottish Association for Marine Science
British Microcirculation Society Society for Anaerobic Microbiology
British Society for Ecological Medicine Society for Low Temperature Biology
British Society for Parasitology Society for the Study of Human Biology
British Society for Research on Ageing Society of Academic & Research Surgery
British Society of Soil Science Society of Cosmetic Scientists
Fisheries Society of the British Isles Society of Pharmaceutical Medicine
Freshwater Biological Association UK Registry of Canine Behaviourists
Galton Institute Universities Federation for Animal Welfare

Additional Societies represented by the Linnean Society

Botanical Society of the British Isles Systematics Association

Memorandum 8

Submission from the European Society for Human Reproduction and Embryology

The European Society of HumanReproduction and Embryology (ESHRE) is an international non-profit
association with the aims to facilitate the study and discussion of all aspects of reproduction and
embryology, including ethical, legal and psycho-social aspects of reproduction and other related subjects.
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The society intends to foster cooperation between scientists, physicians and other individuals working in
this field, and will cooperate with other scientific and medical societies, universities and other organizations
with related interests.

Aims and Objectives

— To promote high quality practice in the provision of diagnosis, treatment and preservation of
fertility.

— To provide a common forum for members of various disciplines having an interest in the science,
diagnosis and treatment of infertility. This includes ethical, legal and psycho-social aspects.

— To promote high quality scientific and clinical research in the causes, diagnosis and treatment of
infertility.

— To provide professional leadership in the provision and regulation of infertility services.

— To promote reproductive health.

— To promote basic reproductive research including reproductive genetics and the study of
embryonic stem cells.

— To disseminate high standard information, and to provide high standard education and training
in the field of reproductive medicine and biology.

It is widely accepted that embryonic stem cell research holds out great promise for the treatment of such
serious conditions as motor neurone disease, Alzheimer’s, and Parkinson’s disease, for which there is
currently little or no eVective therapy. Some research may be performed on spare embryos to IVF
treatment, but in specific cases, it is necessary to create embryos by somatic cells nuclear transfer. However,
there is a grave shortage of human eggs for such research. Besides the technical complexity of obtaining
oocytes, and the physical imposition on women, the main concern there, which has led to much ethical
debate already, is the danger of exploitation of womenwhomay be coerced into giving their oocytes without
proper implication counselling and appropriate consent (see attached ESHRE taskforce on donating
oocytes for research) (not printed).

The creation of hybrid human/animal embryos is a way of addressing such a shortage and allowing vital
research to continue. It is unlikely that such embryos could develop into a fully or even partially-grown
entity, but this can be and indeed is in the UK forbidden by law under the Human Reproductive Cloning
Act.

The arguments for the research to be licensed by the HFEA are in the realm of proportionality (the goal
of the research as to be important), and subsidiarity (the alternative is the use of human oocytes, with its
dangers to women in general, mostly in terms of coercion).

It would be a great shame for patients and also for progress in medical research if this important work
were to be banned because of concerns about public reaction based on unfounded, if understandable, fears.
As it is not illegal under current UK legislation, a state of aVairsmuch envied bymany European colleagues,
ESHRE feels that objections based on ill articulated feelings of distaste and repulsion should not prevail.

Naturally the public at large needs to be reassured about the fact that what may seem an “unnatural
boundary” is somewhat crossed. However, much science is indeed “un natural”, and it can be argued that
medical science fights nature in many circumstances. Steps for public reassurance include the confirmation
that UK law forbids reproductive cloning, that stem cell research is allowed within firm limits, and finally
that a embryo created by somatic cell nuclear transfer is fully protected by law, thus allowing regulatory
authorities to ensure that the reason for research is “necessary” (or not futile) and in the public interest.

Finally it must be pointed out that this is research, not therapy and that if research showed a possible
therapeutic application, all stringent measures in order to prevent risk to patients should be applied.

January 2007

Memorandum 9

Submission from the Scottish Council on Human Bioethics

The Science and Technology Committee has decided to hold an inquiry into the Government’s proposals
for the regulation of the creation of animal/human hybrid and chimera embryos for research purposes.

The inquiry will focus upon the appropriateness of the proposals for legislation in this area as set out in
the Government’s recent White Paper, Review of the Human Fertilisation and Embryology Act: Proposals
for revised legislation (including establishment of the Regulatory Authority for Tissue and Embryos) (CM
6989) and on the impact of these proposals upon stem cell research in the UK.
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Executive Summary:

1. The Scottish Council on Human Bioethics (SCHB) agrees that new legislation addressing the creation
or prohibition of human-nonhuman embryonic combinations is necessary. However, this should not be
undertaken at the expense of a full and extensive public debate.

2. The SCHB considers, in this regard, that the Science and Technology Committee public consultation
lasting a total of 12 days (representing 8 working days) is completely insuYcient and does not appropriately
serve the democratic process.

3. The SCHB believes that the creation of certain kinds of human-nonhuman embryonic combinations
could seriously undermine the whole concept of human dignity as defined by the United Nations Universal
Declaration of Human Rights. This aYrms in its Preamble “the inherent dignity and . . . the equal and
inalienable rights of all members of the human family” as “the foundation of freedom, justice and peace in
the world”.

4. Finally, if a combination is considered as a human embryo, then it would come under the Council of
Europe’s Convention on Human Rights and Biomedicine (CETS No 164). This Convention has already
been ratified by 20 European States (with another 14 having signed their intention to ratify) and states in
Article 18 that “The creation of human embryos for research purposes is prohibited.” Thus the SCHBwould
like to call on the UK government to sign and ratify this Convention, as soon as possible. If this is not
undertaken, the SCHB believes that the UKwould begin to be seen as an “ethically isolated and rogue’ state
by its neighbours.

Scottish Council on Human Bioethics Response

Necessity of public debate

5. For all involved in the human-nonhuman combination debate, it is vital to examine the grounds in
favour of and in opposition to creating such entities.
In addition, informed public opinion needs to be given the necessary and appropriate information in order
to coordinate a genuine debate about current attitudes towards human-nonhuman combinations, animal
issues and human concerns.Openness in the activities of the regulatory bodies, advisory groups andworking
parties especially in relation to the scientific issues of risks, benefits, safety and monitoring of humans and
nonhuman animals is a vital part of providing a framework within which proper informed debate may
take place.

6. If the technology is to be accepted and used, it should be demonstrated that:

— there is a genuine biomedical need for human-nonhuman combinations;

— there are no appropriate alternative options which are available;

— the technology is eYcacious;

— the highest possible levels of safety for patients and the wider human population can be
guaranteed;

— all issues of nonhuman animal husbandry, care, welfare and use can be properly dealt with; and

— there are realistic benefits for patients, families and society and not just for the commercial
companies who stand to make a profit from this procedure.

Ethical Perspectives

7. To many people, the resulting human-nonhuman entities created by crossing the species barrier would
give rise to grave and complex ethical concerns. In crossing the species barrier, the general understanding
of what it means to be a human personwould no longer be clear cut. Indeed, any ethical appraisal of crossing
this barrier should ultimately address the question of whether the combinations of human and nonhuman
parts modifies the identity and the rich meaning of what is understood to be human or nonhuman. This is
because human beings are generally considered to have a specific human dignity which nonhuman animals
do not have.

Human Dignity

8. Like many other terms in ethics and philosophy, “dignity’ has often been used as an empty slogan, or
a cover for intellectual undress. Indeed, it cannot be fully accounted for by other concepts such as respect
and autonomy, beneficence, non-maleficence or justice. But this does not invalidate the basic idea.

9. In the Oxford EnglishReferenceDictionary, “dignity” is defined as the “state of being worthy of honour
and respect”1. In other words, it incorporates aspects of “honour” and “respect” but also of “value” and
“worth”.

1 The Oxford English Reference Dictionary, Second Edition, Edited by Judy Pearsall and Bill Trumble, Oxford University
Press, 1996.
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10. In this regard, it should be remembered that the concept of human dignity is not a scientific one. No
individual will ever be able to prove whether or not a person possesses human dignity.

From a scientific perspective, a human being is made up of a “large pile of cells” containing about 70%
water and a few other chemical compounds who will eventually become, with time, a handful of dust or
ashes. Thus one of the problems about bestowing human dignity to others or to oneself is the circular nature
of this process. Scientifically, the assignment of human dignity from a “pile of cells” to another or the same
“pile of cells” does not have any meaning!

11. Because of this, it should be noted that secular human dignity can only be considered as a belief, a
belief which is somewhere “out there” (but cannot be proved scientifically). And in ourmodern societies, this
important belief in human dignity has also become a belief in which most agree should always be believed is
found in everyone to an equal extent. This universal nature of human dignity has arisen in order to address
the unacceptable abuses which took place in the past history of humanity.

12. It should also be noted that the moral diVerence between human and nonhuman animals has been
presumed throughout the history of law. This is one of the reasons for which nonhuman animals can be
killed and used for food or other uses without the killing being considered as murder.

13. Of course, human dignity is compatible with a kind of respect toward nonhuman animals, even if one
does not express it with the notion of “rights”. To uphold that human beings deserve unconditional respect
does not inevitably lead to an irrational exploitation of nature. Respect of human beings and respect of
nonhuman animals and plants, even at diVerent levels, are not opposing ideas. But the nature of this respect
is diVerent in both cases, and that diVerence (absolute respect in the first case, relative respect in the second)
is precisely what makes human dignity. If all animals—including humans—are equal, no one has a dignity,
because the notion of dignity implies precisely an intrinsic distinction between the human realm and the
nonhuman realm2.

Biomedical Risks

Risks of biological developmental problems

14. In the first reproductive cloning experiment, in February 1997, Dolly the sheep was created after 277
nucleus fusions took place, whereby 8 embryos were obtained giving only one viable lamb3.

In the creation of animal-human combinations, especially at the embryological level, it would be expected
that a far greater number of pre- and post-natal developmental biological problems would occur.

Risks of creating new diseases

15. It is well known that many animals may harbour in their organs, cells and genome, microbiological
and other entities which may cross the species barrier and develop in the host. Unfortunately, the
appearance of new diseases resulting from such a crossing over of the species barrier is not a myth. For
example, prion diseases, such as Creutzfeldt-Jakob disease, can be contracted by humans by consuming
material fromanimals infectedwith the bovine formof the disease.Moreover, theHIV virus is very probably
of simian origin, and is the cause of a pandemic, in which the animal has ceased to play any part.

16. The infectious risk is suYciently serious to induce physicians and biologists to publicly raise the
question of whether it is ethical to allow humankind to run the risk of devastating and uncontrollable
pandemics since human-nonhuman combinations will never concern more than a limited group of
procedures. In other words, the procedure may bring about a period of uncertainty (knowing hazards but
not the probability relating to their occurrence) and even ignorance (hazards occurring that one did not even
envisage) as to the possibility of spreading new diseases.

Legal Perspective

17. From a legal perspective, it would be useful to consider whether a created human-nonhuman entity
would come under animal or human legislation or something more specific and in between.

18. If an entity is considered as a human embryo or fetus, then existingUK legislation, such as theHuman
Fertilisation and Embryology Act 1990, would generally be applicable.

19. However, it should be noted that under the Scotland Act 1998, Schedule 5 (Reserved Matters), Part
II (Specific Reservations), Head J (Health and Medicines), J3 (Embryology, surrogacy and genetics), the
following are reserved matters to the UK Parliament:

— The subject-matter of the Human Fertilisation and Embryology Act 1990, and

— Human genetics.

2 Roberto Andorno, The Paradoxical Notion of Human Dignity, http://www.revistapersona.com.ar/Persona09/
9Andorno.htm

3 Ian Wilmut et al, Nature 385, 810–13, 1997.
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In other words, matters arising that do not come under the terms of reserved matters, such as animal
embryology and genetics, can be legislated upon in the Scottish Parliament.

20. Interestingly, after having sought clarification from the Scottish Parliament on whether it had
jurisdiction over the creation of some human-nonhuman entities, it did notmention the fact that the subject-
matter of the Human Fertilisation and Embryology Act 1990 was reserved to Westminster. This may be
because “The 1990 Act does not control the mixing of animal eggs with other human cells”4 as indicated in the
UK Chief Medical OYcer’s report entitled Stem cell research: Medical progress with responsibility (2000).

21. This uncertainty with respect to legislation in the field of human-nonhuman embryonic entities is
confirmed, in the report prepared in 2005 by the House of Commons Science and Technology Committee
entitled Human Reproductive Technologies and the Law5 which indicated that the consideration of human-
nonhuman embryonic mixtures is made diYcult by the lack of legal definitions.

This is because the Human Fertilisation and Embryology Act (1990) does not, unfortunately, provide
adequate clarifications concerning the specific status and nature of the created human-nonhuman
embryonic entities.

Moreover, in the Human Fertilisation and Embryology Authority’s own words, this sort of research
would only “potentially” fall within its remit.

22. Thus, the Scottish Parliament’s response regarding its remit over human-nonhuman embryonic
combinations was to emphasise that since some of these combinations “related, in part, to human genetics”
they were the reserve of the Westminster Parliament.

23. But questions remain as to the meaning of the term “in part”. Would this mean, for example, that if
some animal genes were found to be identical to those of humans, then these animals would no longer be
the responsibility of the Scottish Parliament?

Furthermore, would the transplantation of human cells into a nonhumanScottish animal take this animal
away from the remit of the Scottish Parliament?

24. In addition, the varying percentages of animal or human genes in these new biological entities may
be less relevant to their status than the fact that they have been created by elements of two diVerent species.
For example, the claim that some hybrids created through the use of animal eggs and a human nucleus will
be, from a genetic perspective, 99.9% human and 0.1% animal6 does not have any real meaning. Indeed, the
genetic makeup of a human being is over 98% the same as that of a pygmy chimpanzee. Moreover, somatic
human cells are 100% human but do not have any specific moral value.

Thus it is not only the genetic material that matters but the animal egg as well. Indeed, without this egg,
no living entity would ever be created.

Philosophical Perspective

25. From a philosophical perspective it is also possible to consider human-nonhuman combinations from
diVerent perspectives which may reflect the debates which have already taken place with regard to early
human life. And in this regard, it should be noted that the UK has not reached any agreed consensus on
this matter.

Early human-nonhuman embryonic combinations

26. The early human-nonhuman combination can first be considered as just a pile of cells without any
moral value whatsoever because, amongst other factors, it is not self-aware and cannot support the concept
of autonomy. This may be because:

— The combination is not considered as being an embryo of any sort, or

— The combination is considered as—or given the benefit of the doubt of—being an embryo but is
still accepted as having no moral value.

27. Secondly, it may be possible to consider early human-nonhuman embryonic combinations as—or
given the benefit of the doubt of—being embryos endowed with a “special status”. This would be somewhat
similar to the manner in which many consider the moral status of an early human embryo. If this is the case
then there may be an argument for them to be protected in certain circumstances.

4 Recommendation 6, Stem cell research: Medical progress with responsibility (2000), UK Department of Health,
http://www.dh.gov.uk/AboutUs/MinistersAndDepartmentLeaders/ChiefMedicalOYcer/ProgressOnPolicy/
ProgressBrowsableDocument/fs/en?CONTENT–ID%4108203&chk%25Wb7v

5 House of Commons Science and Technology Committee, Human Reproductive Technologies and the Law, Fifth Report of
Session 2004–05, Vol.1, p 30–32. http//www.publications.parliament.uk/pa/cm200405/cmselect/cmsctech/7/702.htm

6 Ian Sample, Stem cell expert seek licence to create human-rabbit embryo, The Guardian, 5 October 2006, http://
www.guardian.co.uk/genes/article/0,,1887689,00.html
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28. Finally, it may be possible to consider early human–nonhuman embryonic combinations as—or
given the benefit of the doubt of—being persons endowed with the same moral value as other human
persons. If this is the case, then it is suggested that they should be given the same protection as any other
person in society.

Later embryonic, fetal and postnatal human-nonhuman combinations

29. With regard to later embryonic, fetal and postnatal human-nonhuman combinations, again diVerent
positions can be considered if they are not accepted as having full human dignity as soon as they are created.
Thus they may be considered as:

— gradually being endowed with an increasing amount of moral value in relationship to their
prenatal development.

— having full moral value immediately after birth.

— gradually being endowed with an increasing amount of moral value in relationship to their
postnatal development.

— never having any moral value even after birth.

Conclusion

30. For those who believe that an early human-nonhuman embryonic combination is not a person but
just a pile of cells without any moral status or human dignity, then their creation should not result in many
new ethical problems. This position would be similar to the view which argues that human embryos cannot
have any significant moral value before 14 days of development.

31. However, for those who believe that human-nonhuman embryonic combinations cannot be
assimilated to “piles of cells” (and who represent a significant cross-section of the general public in the UK),
the creation and destruction of these entities may give rise to profound ethical problems.

For them, the mixing at a very intimate level of human and nonhuman biological material may begin to
undermine the whole distinction between human and nonhuman animals for which a diVerent
understanding of dignity exists. As a result, this may undermine the whole concept of human identity,
human dignity and human rights. A blurring of the important diVerences between what makes human and
nonhuman life would be taking place.

32. In addition, uncertainty even exists towards the entity’s moral status and whether it is even entitled
to full dignity. Thus, for some, the promised biomedical benefits that may result from the creation of such
entities do not compensate the risks of destroying entities with full or partial moral status.

Recommendations of the Scottish Council on Human Bioethics

General Recommendations

1. In so far as it is possible, a decision should be taken to determine whether a created human-nonhuman
entity should come under human or nonhuman animal legislation.

Human-Nonhuman Transgenesis

2. The creation of transgenic nonhuman animals in which some foreign human genes are deliberately
inserted into the genome of nonhuman animals should only proceed with extreme caution.

3. The creation of transgenic human beings in which some foreign nonhuman animal genes are
deliberately inserted into the genome of these human beings may only be undertaken for preventive,
diagnostic or therapeutic purposes and only if its aim is not to introduce any modifications in the genome
of descendants.

Human-Nonhuman Gestation

4. The placing of a live human embryo into a nonhuman animal should be prohibited.

5. The placing of live human sperm into a nonhuman animal should be prohibited.

6. The placing of a live nonhuman embryo into a woman should be prohibited.

7. The placing of live nonhuman sperm into a woman should be prohibited.



3607571009 Page Type [O] 31-03-07 01:34:26 Pag Table: COENEW PPSysB Unit: PAG4

Science and Technology Committee: Evidence Ev 61

Human-Nonhuman Hybrids

8. The creation of an embryo containing cells made up of both human and nonhuman chromosomes
should be prohibited.

9. The mixing of human and nonhuman gametes should be prohibited.

Human-Nonhuman Somatic Cell Nuclear Transfer

10. The insertion of a human cell nucleus or chromosomes into a nonhuman egg stripped of its
chromosomes enabling an embryo to exist should be prohibited.

11. The insertion of a nonhuman cell nucleus or chromosomes into a human egg stripped of its
chromosomes enabling an embryo to exist should be prohibited.

Human-nonhuman Chimeras

12. The incorporation of human stem cells into post-blastocyst stages of nonhuman embryos should only
take place if it can be demonstrated that they cannot contribute to the germline or brain cells of the
nonhuman animal.

13. The incorporation of nonhuman stem cells into post-blastocyst stages of human embryos should only
take place if it can be demonstrated that they cannot contribute to the germline or brain cells of the
human being.

14. The incorporation of human pluripotent or totipotent stem cells into a nonhuman blastocyst or its
preliminary embryonic stages should be prohibited.

15. The incorporation of nonhuman pluripotent or totipotent stem cells into a human blastocyst or its
preliminary embryonic stages should be prohibited.

January 2007

Memorandum 10

Submission from the Multiple Sclerosis Society and the Alzheimer’s Society

Executive Summary

The Multiple Sclerosis Society and the Alzheimer’s Society would like to express their concerns that the
use of hybrid and chimera embryos may not be licensed following a consultation focusing on reproductive
technologies rather than the research of such embryos.

We consider that the use of such leading-edge techniques must be allowed to further develop potential
treatments for neurological conditions. We hope that the government will not inhibit research into this
complex but promising new arena in research.

Stem cell research, including embryonic stem cell research, shows great promise for advances in the
treatment of serious diseases. It holds the key to exciting possibilities for treating the damage caused in
severely disabling conditions like multiple sclerosis, Parkinson’s disease, motor neurone disease and
Alzheimer’s disease. These diseases have a devastating impact on more than a million families throughout
the UK—families to whom stem cell research could oVer vital hope.

Millions of pounds are invested in stem cell projects across theUKand it is vital that scientists are allowed
to continue exploring the potential of stem cells as a basis for innovative new therapies. The chimera hold
great potential as laboratory tools to explore early processes that lead to neurological conditions because
theymay be constructed to express the human genes that cause some of these diseases.We acknowledge that
work must take place within a proper regulatory and ethical framework, but we are concerned that a
decision may be taken to close down a route of investigation without full consideration of its impacts.

For this reason, we are very pleased that a fuller discussion with the scientific community and patient
groups likely to be aVected is taking place. We sincerely hope that negative public perception and unease
surrounding the subject will not prohibit the potential benefits that could accrue from further laboratory
research in this area.

January 2007
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Memorandum 11

Submission from Dr Stephen Brennan, Master of the Guild of Catholic Doctors

1. We have made our position on Human Embryo Research over the years very plain. We are opposed
to it, on the grounds that Human Life is sacred, and should not be used in this way.

2. Adult Stem Cell Research is the way forward, and is producing results. Her Majesty’s Government
should put its resources into this form of Ethical Research.

3. We should not be led further astray by blinkered scientists who have little respect for the sanctity of
Human Life. They dazzle us with promises of cures for appalling diseases, but have little respect for any
ethical standards in achieving their ends.

4. The Guild totally opposes the mixture of Human Embryonic cells with animal cells

January 2007

Memorandum 12

Submission from the Institute of Biology

Summary

1. We commend this inquiry as a timely response to a fast-evolving field of scientific and social
importance. We believe that the Government should permit, under licence, the creation of interspecific
(sometimes misleadingly called hybrid or chimera) embryos in vitro for the purpose of research. We suggest
that the creation and use of such embryos should be subject to the same legal limits, regulation and strict
licensing that applies to research on human embryos. These conditions would provide suYcient safeguard
against inappropriate or premature application of techniques and procedures on human material, while
permitting research which has the potential to deliver significant benefits to human health.

Institute of Biology

2. The Institute of Biology (IOB) is an independent and charitable body charged by Royal Charter to
further the study and application of the UK’s biology and allied biosciences. It has 14,000 members and
over 50 specialist learned AYliated Societies.

Factual Information

3. The category of interspecific embryos of particular interest to this inquiry is produced by uniting eggs
from one species (often a cow or rabbit) that have been deprived of almost all their genes with a cell taken
from an individual of a diVerent species (humans, in the case of this inquiry). The resulting interspecific
embryo corresponds genetically almost entirely to the species contributing the cell rather than the egg. That
it does not do so precisely is because an additional very small set of genes exists in mitochondria that are
widely dispersed in every type of cell. Since mitochondria are much more numerous in eggs than in other
types of cell, the interspecific embryos will initially have the mitochondrial characteristics of the egg rather
than the cell donor species. Over time, in cell lines derived from such embryos, the egg’s mitochondria are
gradually replaced by the (human) cell’s mitochondria.

4. This type of interspecific embryo is of particular interest in oVering a possible solution to the severe
shortage of human eggs for research.

5. Another type of embryo, interspecies chimeras are the product of combination of intact embryonic or
other cells from two diVerent species. Making chimeras by injecting embryonic stem cells into blastocyst
stage embryos is presently the only way of establishing conclusively whether they are normal, and are
therefore safe to transplant into patients. Since it would be ethically unacceptable to produce such chimaeras
in humans, critically testing the normality of human embryonic stem cells may depend on injecting them
into blastocysts of other species, unless other reliable assays can be devised.

Recommendations

6. The Institute of Biology recommends that research on interspecific embryos in vitro should be allowed,
provided that it is regulated and licensed in the same way as research on human embryos, and is subject to
the same stringent scrutiny and controls.

7. According to the Human Fertilisation and Embryology Act (1990), a licence for research cannot
authorise any activity unless it appears to the regulatory authority to be necessary or desirable for a purpose
specified in the relevant regulations of the Act. Moreover, granting of such a licence requires that the HFEA
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is satisfied that any proposed use of embryos is necessary for the purposes of the research. These conditions
would provide suYcient safeguard against inappropriate or premature use of such novel techniques and
procedures on human material to make it unnecessary to prohibit them through legislation.

8. It is important that research is regulated and carried out in a manner that earns public confidence and
support. We recognise that there are legitimate ethical concerns about this area of research, and believe that
policy makers should seek and consider diverse views when developing legislation in this area. We therefore
welcome the forthcoming consultation announced recently by the Human Fertilisation and Embryology
Authority.

9. No general agreement has been reached on what to call this type of embryo, but it is often referred to
incorrectly and misleadingly as a “hybrid”. Terminology is important. We recommend that a new name is
coined for this type of embryo, which is neither a hybrid (where the egg of one species is fertilised by the
sperm of another, eg mules) nor a chimera (which combines whole cells from two diVerent species). Both
the terms, hybrid and chimera, are emotive and inaccurate.

10. The committee should note that it will be necessary to consider how to test whether human embryonic
stem cells are normal before they could be used for human therapy in the future. At present, chimeras are
likely to be the best test (see paragraph 5).

11. Public support for this type of research requires scientists to act ethically and to be willing to
understand and address people’s concerns and explain the reasons, benefits and alternatives to this research.
The Institute of Biology requires all members to abide by a code of conduct, and we provide guidance on
ethical codes of practice. As part of continuing professional development for chartered biologists, we also
oVer communications training.

12. Given the fast moving nature of this area of research, the legislation and regulation should continue
to be reviewed as necessary to take account of the new issues and opportunities that will arise.

Context

What sort of research is being proposed?

13. Proposed research includes creating disease-specific cell lines from a number of individuals with
diVerent neurological diseases that have a known genetic basis, including Alzheimer’s, Parkinson’s and
motor neurone disease (ie the patients will have one of several known genetic mutations that cause a given
disease). Cell lines with these mutations can then be used both for basic research into the causes of these
diseases, to identify and test possible drugs to treat these diseases, and might lead to possible genetic
therapies.

14. For example, embryos may be formed by removing the nucleus from a cow egg, and fusing the
emptied egg with an intact human cell from an individual with a given genetic defect which causes a
particular neurological disease. The resulting embryo would only be used as a source of cells for research,
and would not be grown for longer than the 14 day legal limit. The cells will contain a human nucleus, and
human and cow mitochondria. As the cells divide, the cow mitochondria decrease in number since the
nuclear genes required for forming cow mitochondria are lost in the enucleation step. This method has been
shown to work using both cows and rabbits as a source of eggs.

Is this research necessary?

15. Because the procedure for creating this sort of interspecific cell line is currently very new and
ineYcient, it may require hundreds or even thousands of eggs to create each new cell line. Experience may
improve procedures and eYciency.

16. Human eggs for research will always be in short supply and are often of poor quality. Good quality
animal eggs are in plentiful supply, for example from abattoirs (where they would otherwise be discarded).
The use of animal eggs will avoid the need to carry out potentially harmful and invasive procedures on
human donors.

17. At the moment, the alternative methods for studying neurological diseases do not show the full range
of human symptoms and may not oVer hope of developing new treatments for these debilitating diseases.
The proposed research using cell lines from human-animal interspecific embryos oVers new tools for both
basic research and drug screening. While not oVering the prospect of eVective treatments in the short term
(nor any guarantee of therapies or cures), they should reduce the need for research on live animals as models
for certain diseases, and will accelerate the pace of research since the cell lines will be deposited in the UK
stem cell bank (as required by the HFEA licence procedure) and will therefore be freely available to
researchers in universities and companies around the world.

18. It is important not to create false hopes that this research will produce cures for debilitating diseases.
Cures are not guaranteed from any type of research, but the proposed research oVers a good prospect of
accelerating scientific progress in understanding these diseases and testing possible new therapies which
could, in the future, improve the quality of life of people with diVerent ailments.
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19. So far, only a very limited number of investigations of the growth of embryos obtained by combining
eggs of the cow or rabbit with animal or human cells have been undertaken. Questions remain about whether
cell lines from these embryos really oVer an appropriate alternative to those obtained either from “spare”
human embryos or by combining human cells and eggs. Given that research on human-animal interspecific
embryos has progressed significantly further than less medically relevant research on corresponding
combinations between diVerent animals, it seems unwarranted on strictly scientific grounds to prohibit it
now.

January 2007

Memorandum 13

Submission from Peter McCullagh

1. Executive Summary

The overriding reason advanced for requiring experimental production of animal/human hybrid embryos
by means of the introduction of human nuclei into enucleate animal oocytes has invariably been that it will
be impossible to source the numbers of oocytes likely to be needed for this type of procedure from human
donors. The three uses for animal/human hybrid embryos produced in this manner that have been identified
by the most comprehensive review of the subject to date involve research, training and clinical application.
It is submitted, in response to these, that the outcomes of the first use can predictably be guaranteed to be
quite uninterpretable, that the second use is entirely unnecessary and that the third will, on grounds of Good
Manufacturing Practice, remain totally unacceptable.

2. Authorship

I am a member of the Australian National Health and Medical Research Council Embryo Research
Licensing Committee and have honorary appointments in a veterinary faculty of one Australian university
and in a medical research school at another, but this submission expresses exclusively my personal views
which are not purported to be those of any organisation. I have had a career in medical research extending
over four decades which has investigated cell and tissue transplantation, including xenotransplantation and
production of interspecies chimaeras, and which has relied heavily upon the application of microsurgical
techniques to sheep embryos and fetuses.

3. Semantic Issues

I assume that the Committee has allowed itself some semantic latitude in the issue which it wishes to
examine. In the first place, the experimental proposal under consideration could be more accurately defined
scientifically as pertaining to human/non-human hybrids. What is under consideration is the regulation of
interspecies chimeras in which one of the species of animal is the human. I shall forgo pedantry and refer
hereafter to animal/human hybrids.

A second, cognate issue is the distinction between a hybrid and a chimera. I note that the two terms fall
within the purview of the Committee and my comments relate exclusively to hybrids. A hybrid is an animal
(or it could be a plant) in which all of the component cells are identical with each other, all having been
derived from parent organisms from two diVerent species (although the term is used scientifically with equal
frequency to describe, for example, animals derived from two genetically diVerent strains within one
species). A chimera is an animal which contains cells from two (or more) diVerent species. That is all of its
cells are not genetically identical with each other. The term owes its origin to a mythological animal
composed of parts from diVerent species. Some commentators have been so unkind as to remark on the
aptness of the terminology in its present use.

4. Recent Background

I believe that the most comprehensive recent examination of the issue of animal/human hybrids is that
included in a review (referred to hereafter as the Lockhart Review) commissioned by the Australian
Government (1).Having recommended that the hitherto prohibited technique of human somatic cell nuclear
transfer should be authorised under licence, the Lockhart Committee expressed its concern that changing
existing legislation to permit nuclear transfer and related technology would lead to an increased demand for
donation of human oocytes. In its report, the Committee responded to this concern in two ways. The first
was to recommend the strengthening of legislation prohibiting oocyte commerce (necessarily leaving aside
the reality that jurisdiction over this could only be exercised within Australia). The second response,
intended to forestall the development of a free market in human oocytes, was to recommend that permission
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could be given, under licence, for the production of animal/human hybrid embryos by the transfer of human
nuclei to enucleated animal oocytes. Interestingly, this was the sole casualty among 53 recommendations
when the Australian Parliament voted to implement the Lockhart Review in December, 2006.

5. Potential Value of Animal/Human Hybrids

“Lockhart” nominated three ways in which animal/human hybrid embryos could potentially advance
biomedical science, namely as a research resource, as a training resource for “embryo embryologists” and
as a clinical resource. I submit that closer examination of these claims fails to support any of them.

6. Hybrid Embryos as a Means of Advancing Basic Research

The thorough development of new therapeutic protocols in relevant animal models was a sine qua non in
clinical medicine prior to the availability of large numbers of human IVF embryos which led to its omission
in the further development of assisted reproductive technology. Use of non-human animal models of human
diseases and the development of possible therapies for them continues to be mandatory in other fields of
medical practice. That said, it is essential to distinguish between the potential scientific value of experiments
undertaken in a single, well understood non-human species and observations made in, for example, a human/
cow hybrid. Any experiment completed in a species such as mouse, rat or sheep has necessarily to be re-
interpreted in the light of our knowledge of diVerences between that species and us before any conclusions
drawn from it are applied, very tentatively, in clinical practice. Given the complete lack of knowledge of how
the development and function of the human/cow entity will resemble that of either contributant species, the
experimental data will predictably be quite uninterpretable. The potential of an experiment, in any discipline,
to add to the sum of knowledge is only as good as its capacity for interpretation.

7. Hybrid Embryos as a Training Resource

If the Committee inquires, I believe it will find that any well established IVF facility relies heavily on the
use of non-human species (usually the mouse) for training its technicians until they are considered to be
suYciently competent to commence on the simplest human clinical procedures. It has always been thus. A
former research director of the Jackson Laboratory, Dr Wes Whitten, in explaining his exclusive use of the
mouse observed that: mouse embryos proved to be useful models for human ART and they are still being used
for teachingART, for developing new techniques and for quality control ofmedia, equipment and techniques (2).

8. Hybrid Embryos as a Human Clinical Therapeutic Resource

Members of the Committee who have engaged with issues of human embryo research in the past may
recall that one of the most compelling arguments for the derivation of additional human embryonic stem
cell lines then was to avoid potential contamination with molecules of non-human origin. The two sources
of this were “feeder” layers of mouse fibroblasts on which the ES cells were maintained and fetal calf serum,
a common component of culture media. It is now feasible to derive human cell lines without exposure to
either of these potential contaminants.

Concern with potential contamination of human ES cell lines by non-human molecules sprang from
altruistic, legal and commercial considerations (in varying proportions, I suspect, depending on the identity
of the researcher). The risk of cross-species adaptation of viruses (eg SIV ( HIV) or prions (eg BSE (

vCJD) is now recognised and to paraphrase a recently retired statesman “there are things we don’t know
that we don’t know”. With respect, a previous British Government’s record in dealing with BSE was
appalling, both in relation to its own citizens and to those in developing nations in receipt of exported stock
feed that could no longer be used in the UK. The risks from any cellular product of a human/cow hybrid
cell line, if this was introduced into a clinical trial, would be utterly unacceptable for any properly constituted
institutional ethics committee.

Ignoring ethical implications (if some find that to be an option), the products of a hybrid cell line would
have to comply with 2007 Good Manufacturing Practice and to satisfy the US Food and Drug
Administration or be a commercial dead duck.

References

(1) Australian Government (2005). Legislation Review: Prohibition of Human Cloning Act 2002 and the
Research Involving Human Embryos Act 2002, Reports, Canberra, December 2006.

(2) Ali, J (2003). A practical guide to mouse preimplantation embryology and human assisted reproduction
technology. Ladybrook Publishing.
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Memorandum 14

Submission from the North-East England Stem Cell Institute (NESCI)

1. Introduction

1.1 The North-East England Stem Cell Institute (NESCI) is a collaborative organisation comprising the
universities of Newcastle Upon Tyne and Durham and the Newcastle Upon Tyne Hospitals Foundation
NHS Trust and involving numerous other organisations such as the Regional Development Agency One
North-East, the Centre for Excellence in Life Sciences (CELS) and the International Centre for Life. NESCI
aims to combine world class pure stem cell science with translational research, leading to therapeutic
solutions and commercial activity. It also leads the way in legal and regulatory issues surrounding stem cells,
being the only stem cell centre in the UK to have an in-house lawyer solely dedicated to this area. NESCI
also contributes to consultations and debates on the future regulation of stem cell science at both national
and international level.

1.2 One of the groups that have applied to the Human Fertilisation and Embryology Authority (HFEA)
for a licence to carry out a research project involving hybrid embryos is aYliated with NESCI. NESCI
researchers are also the only UK group actively undertaking NT research using human eggs. Thus we are
well placed to compare the need for both human and animal based study in this field.Wewould like tomake
the following points to the Committee on the creation of hybrid embryos in research:

2. Nature and Purpose of the Research

2.1 We feel that the true nature and purpose of the research that is being proposed has been
misunderstood and misinterpreted by the media and thereby the public and has caused a level of concern
that is not objectively justified. A nucleus from a human cell would be placed in an animal oocyte, but one
that has been rendered merely an empty shell by the removal of the nucleus containing all the animal DNA
from the egg. Whilst there may be very tiny amounts of mitochondrial DNA from the animal within the
shell of the egg, the DNA of the developing entity would be human. The proposal is that once the cell begins
dividing, it is allowed to do so for no more than 14 days (as is the current practice with standard human
embryos used in research) and an attempt would be made to derive stem cells. The stem cells would be
derived from human material and would therefore be human embryonic stem cells.

2.2 No-one involved in this type of research is suggesting that such early stage embryos be implanted into
any type of uterus, be it animal or human, nor is anyone suggesting that such embryos be allowed to develop
any further than 14 days in-vitro. This procedure is viewed by the scientific community purely as a tool for
the derivation of stem cells for research.

3. Language

We would also like to draw attention to the fact that the language used by the media, the public and to
some extent the scientific community as well, has contributed significantly to the level of concern being seen.
Clearly, the definition of “embryo” and the suitability of the word to the early stage blastocyst from which
stem cells are derived has been long debated, but there is no doubt that it conjures images of something that
becomes a fully formed person in time in the minds of many people. Adding to this words like “chimera”
and even “hybrid” in turn lead to images of fully formed, mythical looking creatures, which have been
graphically illustrated in the press during coverage of this issue. They imply a living creature with features
that are both human and animal and this is grossly misleading when compared to the reality of what is being
proposed. Perhaps in future the scientists and the regulators could find some language that more accurately
reflects the research that would be carried out and the entities that would be created.

4. Ethics

There has been much talk about the ethical issues surrounding the creation of these embryos, but the fact
is that their creation would reduce the demand for human eggs (which are in very short supply) in order to
derive stem cells for research purposes. In recent months, the donation of human eggs for research, whether
through egg sharing arrangements similar to those employed in IVF treatment or through altruistic
donation has been the subject of debate both in the media and through the HFEA public consultation (see
below). There is perceived unease about women incurring the risks associated with ovarian stimulation and
retrieval of eggs and the number of eggs donated is low.Wewish to clarify thatwe fully support egg donation
and consider that there is still always going to be a need for human eggs in research projects. The ultimate
aim is to produce human embryonic stem cells for research and therapy. We are at a very early stage of
scientific understanding in this field in humans and any restriction on the use of either animal or human eggs
will only delay the inevitable development of this science. It is recognised that NT techniques are species
specific, ie techniques need to be modified to be successful in diVerent species. Nonetheless, some of the
problems in human NT could be addressed using animal eggs. Any solution that allows us to use animal
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eggs clearly allows scarce human eggs to be allocated to address human specific questions. It should be noted
that the HFE Act does not permit research on human embryos to address questions that could otherwise
be answered using animal cells.

5. Direct Comments on the White Paper

5.1 The recently released government white paper suggests a ban on the creation of hybrid embryos such
as those proposed in the current applications to theHFEA.While the fertility centre associated withNESCI
has in the last few months been granted a licence amendment to allow both egg sharing and altruistic
donation for research, the HFEA launched the public consultation and have made it very clear that if as a
result, their policy on egg donation changes, that licencemay not continue, thus cutting oV the supply before
it really begins to have any eVect. If the use of empty animal eggs is also banned by legislation, the supply
of reasonable quality eggs and therefore the ability of UK scientists to develop stem cell lines will be
significantly curtailed and we will risk squandering the leading international position we have carved out
for ourselves up till now. Attracting investment in commercial opportunities will also become more diYcult
if the science does not remain at the forefront on the international stage.

5.2 We would also take issue with the wording of the white paper, which proposes an outright ban on
the creation of hybrid embryos, but then indicates in very vague terms the possibility that their creation may
be permitted by further legislation in the future for research purposes. Not only does this cause confusion,
but it comes across as a strategy to appease public concern whilst not totally closing the door on what is
clearly recognised as exciting and useful science. We would argue that this approach would simply delay the
inevitable debate that will need to be had on this, whenever the government decides to allow it to go ahead
and rather than hold science up for several years, it would be better to debate the issues and clarify the science
for people now so that further progress towards treatments can be made.

5.3 In our opinion, aside from the issue that public opinion should be considered but certainly not
determinative of government policy and legislation, true public opinion has not yet accurately been gauged.
The reasons for this include those outlined above such as language used, media coverage and the limited
number of responses to the government consultation on regulation of this sector. Therefore, public opinion
can not possibly be the basis for a decision to ban this promising scientific procedure from being carried out
in the UK without much more debate, discussion and dissemination of accurate, non-biased information.

5.4 We would also urge caution from a legal perspective against producing a piece of legislation designed
to appease public fears, as such legislation will inevitably not represent public opinion a year after it is
passed. In such a fastmoving area of science, we need to be producing legislation that is able to be interpreted
and implemented as the science and public perception of the science develops—our legislative process is
simply too slow to be creating new law every time cutting edge techniques are proposed. An outright ban
is simply not appropriate in these circumstances.

6. NESCI Proposal

NESCI proposes that the creation of hybrid embryos using themethod described above and in the current
pending HFEA applications is permitted, subject to licence, ethical approval and HFEA monitoring and
the current 14 day time limit on development.

January 2007

Memorandum 15

Submission from Dr Robin Lovell-Badge, Head, Division of Developmental Genetics, MRC National
Institute for Medical Research

Introduction: Chimeras and Hybrids

1. Chimeras and hybrids are distinct types of entity (although they are often confused in the media). A
chimera is composed of a mixture of cells derived from two individuals, which can be from the same or
diVerent species, whereas each cell of a hybrid carries genetic material derived from two individuals,
comprising diVerent strains, subspecies or species. Neither represent new ideas: genetic hybrids have been
vital to plant and animal agriculture for millennia, while if grafts are classified as a type of chimera, they are
widely used in plant agriculture and in modernmedicine. For example, bone marrow transplant patients are
chimeras. It should also be noted that human-human chimeras occur naturally on rare occasions when two
early embryos mix together, and that most mothers are chimeras as they carry a few cells derived from their
oVspring when this was a fetus.
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2. Both chimeras and hybrids have been and continue to be very important for many areas of basic,
translational and applied research. However, the issues facing this Inquiry are largely restricted to chimeras
involving human and animal cells or hybrids involving combinations of human and animal genetic material
where the entity produced passes through stages of development typical of an early embryo and could be
considered to be at least in part a human embryo. However, there is a wide range of possibilities where this
could happen, some already used in research. Except for some obvious cases that are already illegal, it will be
diYcult to draw a fixed line between desirable and permissible research and that which should be forbidden,
especially when public attitudes to this type of research may change dramatically.

3. In the following I have tried to put the issues in context, relating them to current research as well as
what may or may not be feasible in the medium term. It is important to include some details as these reveal
where the problems of regulation will be encountered.

Different Types of Chimaera

4(i) Grafts of human cells into postnatal animals

These are used to explore the ability of human cells to diVerentiate and contribute to complex tissues.
This includes using human ES (hES) cells to derive teratocarcinomas in mice, which is a standard assay for
pluripotency, and the transfer of human neural stem cells into the postnatal brain of animals (mice to
monkeys) as a test to see if they give rise to neurons and glia, and that these make functional connections.
Grafts of this sort are also used to create “humanised” animal models, for example replacing the mouse
immune system with the human immune system or mouse liver with human liver cells. The former is used
to explore responses of the human immune system to pathogens, such as HIV, or to grafts, etc; the latter to
test how human liver cells metabolize drugs or toxins, or infections with liver specific viruses. This type of
animal model is restricted, however, to tissue types that can undergo significant replacement or regeneration
after birth. Grafts of human cells to animals are also used as a test of tumourigenicity. It is likely that the
latter will be a regulatory requirement formany stem cell treatments, whether using embryonic or adult stem
cells or their derivatives.

5(ii) Grafts of animal cells into postnatal humans

These are usually referred to as xenotransplants. Concerns seem to focus more on transmission of animal
viruses to humans than on the notion of making humans part animal.

6(iii) Grafts of human cells into animal foetuses

Again, as in (i) above, this can be used to explore the ability of human cells to diVerentiate and contribute
to complex tissues or to create humanised animal models, but where it is critical to introduce the human
cells during development. Such chimeras/grafts are also used to test developmental potential of human stem
cells and questions of plasticity (one cell type changing into another). As methods of in vivo imaging, eg by
ultrasound, improve, it is becoming possible to introduce cells or small pieces of tissue at earlier and earlier
stages of embryo development. Perhaps, after giving the human cells some competitive advantage (see
below), it would be possible to use these methods to increase the range of humanized animal models
available for research, by substituting part of the resulting embryo with the equivalent human progenitor
tissue.

7(iv) Embryo aggregation or blastocyst injection chimaeras

These are used frequently in research on mouse development and genetics, but it is also the ultimate test
of pluripotency of an early embryo cell, such as an embryonic stem (ES) cell, as the latter should be able to
contribute to all tissues of the resulting animal. One published attempt (in the USA) to introduce human
ES (hES) cells into mouse blastocysts gave very poor contribution of human cells to early mouse embryos
[James et al (2006) Dev Biol. 295, 90–102]. This result was fairly predictable as human embryonic cells divide
much slower than those of the mouse, so they will be rapidly competed out by the latter. To have any
significant contribution it would probably be necessary to have a strong selection for the human cells and
against the mouse cells of a particular tissue. However, as embryonic development depends on coordinated
growth of many tissue types, it will be a significant challenge to derive viable embryos with a significant
human contribution. If such chimaeras are made between human and non-human primate embryos or ES
cells, then the likelihood that these would give viable embryos is much greater. Experimentally produced
human-human chimaeras would almost certainly develop normally. If any of these combinations are to be
used merely to assay the developmental potential of hES cells, then some information could be obtained
under the current 14 day rule, i.e. any such chimaera would be allowed to develop in culture for no more
than 14 days before being destroyed. It would not be possible to say that the cells were competent to
diVerentiate very far, even into the early embryonic cells typical of ectoderm, mesoderm and endoderm as
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these only form during gastrulation, let alone into any mature cell type. However, by taking individual cells
or parts of these early embryos after their destruction, and culturing them or using them to make further
chimeras of the type discussed above in (iv) might be informative.

8. A common concern with all these types of chimeras is whether they would lead to conferring human
higher order brain function on an animal. It should be remembered that the size and complexity of our brain
is probably an important determinant of our humanness, and this may not be achievable if human cells are
developing in an animal, especially if this is much smaller and/or only a distantly related species. However,
where should the line be drawn? Would it matter if parts of the peripheral nervous system or spinal cord of
an animal were substituted with human tissue? Another potential concern is the production of human
gametes in an animal, which could in theory be achieved by any of the methods above, including just by
grafting pieces of human testis or ovary under the skin of an appropriate animal host. It would seem simpler
and more appropriate to store gametes frozen than to use such methods, for example to allow an individual
undergoing treatment for cancer to subsequently have children. But theremay be valid experimental reasons
for studying human germ cell development in animals if this would be the only way to better understand or
control fertility.

9. In general it may be diYcult to draw a clear line between what is acceptable and what is not, especially
given shifting circumstances, or experimental details. Perhaps one clear distinction that could be made is if
the experiments were to involve animal-human chimeras that could theoretically implant into a woman’s
uterus, ie if the outer layer of a chimaeric blastocyst contained human trophectdoderm cells, then it is
reasonable to prohibit the transfer being done—indeed this is already illegal. However, I see no reason why
such chimeras should not be studied in vitro, with the 14 day limit, before they are destroyed—as long as
destruction would include disaggregation to allow further study of component cells, including deriving
cell lines.

Different Types of Hybrid

10(i) Full genetic hybrids

These involve the mating of two variants within a species or between species. The latter will usually be
possible only between closely related species, and even then the hybrids are likely to be sterile. Such hybrids
have a normal diploid set of chromosomes, one from each parent. Mitochondrial DNA is usually only
inherited from the oocyte, as there is a special mechanism that eliminates mitochondria brought into the
early embryo by sperm. However, in cross-species hybrids this mechanism does not always operate, so their
mitochondrial type may not just represent that from the maternal species [Kaneda et al (1995) Proc Natl
Acad Sci U S A. 92, 4542–6].

11(ii) “Somatic cell hybrids”

This is a term that usually reflects the fusion in vitro of two unrelated cell types (with respect to species
and/or tissue of origin). However, “somatic” may be misleading as one (or both) of the cells could be an
embryonic stem cell or a germ cell.

12. The resulting cells may be tetraploid, although with fusions between mouse and human cells, human
chromosomes tend to be lost. It is also possible to use techniques such that one of the fusion partners
contains only one or even part of a chromosome. Such hybrids have been used extensively tomap genes onto
specific chromosomes, indeed this work was essential preliminary work in the human genome project. They
are also used to study questions of “dominance”, and aspect of reprogramming concernedwith askingwhich
parental cellular phenotype does the hybrid possess and which “master regulatory” genes are responsible?
They are also important to study the activity or function of genes or chromosomes from one species in
another—for example to ask if themechanism that leads to one of the twoX chromosomes being inactivated
in female cells is evolutionary conserved by transferring a human X chromosome into mouse ES cells.
Somatic cell hybrids are also of very important practical use as they are the waymost monoclonal antibodies
are produced.

13. While such hybrids aremostly studied in tissue culture, mouse ES cells can be used as one of the fusion
products. Chimaeric mice made using these ES cells can then be used to transmit the chromosome to
oVspring, to establish a strain of mice that carries it. This was the technique used to derive the “Downs
Mouse” strain, which carries a copy of human chromosome 21 [O’Doherty et al (2005) Science 309, 2033–7].
Such animals are indeed mice, but show a number of characteristics typical of Down’s syndrome and are
proving to be a very valuable animal model of this syndrome.

14. In somatic cell nuclear transfer (SCNT) or “cloning” technology, the recipient enucleated unfertilized
egg is known to contain factors that can reprogramme a somatic cell nucleus back to the zygotic (or one-
cell) stage of embryonic development. Another type of animal-human hybrid that has already been used to
give valuable information about this reprogramming process, involved transferring several human somatic
cells into Xenopus frog eggs [Byrne et al (2003) Curr Biol 13, 1206–13]. These were not allowed to develop,
and probably would not have done so normally as they would be polyploid (i.e. contain many more than
the normal diploid set of chromosomes). However, the only way to ascertain if the reprogramming process
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had been complete would have been to allow embryo development to proceed. This would not need to
involve human somatic cells if the purpose was to explore mechanisms in general, but it would if the goal
was to ask if human somatic cells responded diVerently in any way compared to animal cells.

15(iii) Transgenic animals possessing one or more human genes

These are very common in research and are used to study gene activity, structure and function, to make
animal models of human diseases, or to produce valuable human proteins. An example of the latter is the
recently publicised work leading to human proteins being made in chicken eggs. None of these are really
hybrids, but they do contain a mix of human and animal DNA.

16(iv) Combinations involving nuclear DNA of one species with cytoplasm, including mitochondrial DNA, of
another or of both species

Many such experiments have been conducted with tissue culture cells in vitro. These have traditionally
been referred to as “cybrids” and were used to ask if reprogramming factors or cell type determinants are
located within the cytoplasm or the nucleus, or to explore aspects of the biology of mitochondria, (see
below).

17(v) Use of enucleated animal eggs in nuclear transfer experiments with human somatic cells

These are a form of cybrid as above and have similar uses, except they are also a potential way to derive
patient-specific human ES cell lines. Such cell lines oVer a way to study genetic diseases in the lab, especially
those that are diYcult to study using material derived directly from the patient, eg tissues that can’t be
accessed, or where the aVected cell type has already undergone pathological changes, or is lost altogether.
They also oVer a way to explore the eVect of genetic background and environment on disease progression
and a way to screen potential therapeuticmolecules. If they are derived from amixture of animal and human
material then it is unlikely that they would be considered suitable as a source of cells for cell-based therapies
(after correction of the genetic defect). However, they could be used to explore such therapies using animal
models of the disease as hosts.

18. Such hybrids can also be used to explore methods to obtain eYcient reprogramming of the somatic
cell nucleus and to explore the mechanisms by which this happens.

19. These aims could be explored using human rather than animal oocytes, and this is the ultimate aim
and perhaps a necessity for any cell-based therapies to be put into practice. Indeed, the HFEA has already
issued licences permitting this. However, from all the work carried out to date, there has been only minimal
success and it is clear that the methods are very ineYcient. This may in part arise from the poor availability
of good quality human ooctyes for research. It could also reflect an aspect of human oocyte biology or early
human development that we do not understand. (It is also possible for the human origins of the somatic cell
to be at fault in these SCNT experiments.) Certainly while it remains an ineYcient process, in my view it
would be unethical not to explore the use of animal eggs for these studies, rather than wasting valuable
human oocytes that are also in demand for fertility treatments and research.

20. Several diVerent animal species have been proposed as sources of oocytes, in part because of the ease
of obtaining them, but also because they share some aspect of early development in common with humans.
For example, rabbit embryos show a similar time course of development in cleavage stages to human
embryos, including the time that the embryonic (zygotic) genome is activated—when genes first become
expressed and development is not just running on maternal products (RNA and protein) laid down in the
oocyte. However, it is not known which animal species will be the best, or whether this matters at all.
Xenopus eggs and early development is clearly very diVerent from that of mammals, yet it is clear that at
least aspects of reprogramming are conserved. Some studies will need to focus on which species is best to
use in these animal–human hybrids.

21. Such animal-human hybrids made by SCNT will result in entities that have human nuclear DNA,
but a mixture of animal and human mitochondrial DNA—the latter because a whole somatic cell, including
its cytoplasm, is fused into the enucleated animal egg. Whether they should be classified as early human
embryos, and therefore regulated by the HFEA has been one concern. No human gametes are involved.
They will also begin with mostly animal proteins and RNA molecules, which will only be replaced as
development proceeds and the human DNA begins to express genes appropriate for this. Indeed, some
animal proteins are likely to persist throughout the stages of preimplantation development up at least to the
blastocyst (several such proteins are known from studies of mouse development, eg Avilion et al (2003)
Genes Dev 17, 126–40). So it can be argued that these entities only gradually become human embryos. They
do possess a human genome, which may have the potential to direct human development, but it is not clear
that this potential could ever be realised for biological reasons, and in my opinion it would be very foolish
to try to find out (see below). Given that these hybrids are a purely experimental tool, designed to study very
important questions in vitro, as preimplantation embryos and then as cell lines, and where it would already
be illegal to implant them, it was my view on scientific grounds that they do not need to fall under the
HFEA’s remit. However, it a valid argument to say that public fears are more likely to be allayed if they fall
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under a regulatory body for control, and as the entities are mostly human, the HFEA is appropriate. But
this does raise the possibility that if they had never been called human, and were just considered to fall
amongst all the other types of experimental animal-human hybrids that are used for research, there would
be no major issue to debate as to their creation.

22. Clearly a practical, but also a scientific, concern is what happens to both the animal and human
mitochondria and their DNA in such animal-human hybrids. This is a complex issue where predictions are
diYcult to make and more experimentation is needed. Some of this work can be done using animal-animal
combinations, or by fusing animal cytoplasm with hES cells. However, the specifics of using enucleated
animal eggs and human somatic cells will need to be addressed, not just for any long-term use, but to know
whether the approach is worth pursuing at all for practical reasons. Published data, notably that using rabbit
eggs and human somatic cells, which reported the generation of several ES cell lines, already clearly indicates
that the approach is worth following. This is in itself a justification for initiating the research as soon as
possible in the UK. And this needs to be done on several fronts, for example, the outcome may depend on
the animal species used, whether methods are employed to deplete or increase the number of either animal
or human mitochondria prior to fusion, etc.

23. Research on such hybrids will also give valuable information on the biology of mitochondria. For
example: (i) The interaction between products encoded by nuclear and mitochondrial genomes and the
consequences of having components from two species. (ii) The importance of mitochondria to specific cell
types including their contribution to the generation of “energy” (ie ATP). (iii)Mitochondria also have other
functions within the cell, notably for the synthesis of steroids and in apoptosis (programmed cell death). The
components for these processes are encoded by genes within the nucleus, so the relevant animal proteins
should eventually be replaced by human ones, however, we do not know over what timescale, nor the
consequences of any mismatch, etc. (iv) How mitochondrial genome division is controlled by genes within
the nucleus, and whether the proteins involved will work across species. (v) How mitochondrial numbers
per cell type are regulated, how they segregate during cell division, how mutations arise, DNA repair
mechanisms, etc, etc. These studies will also be important for understanding mitochondrial diseases in
humans and to exploring therapies.

24. As mentioned already, not all of these studies would necessarily require the generation hybrids in this
way, but this knowledge is pertinent to how such hybrids will develop and to the properties and usefulness
of any cell type they give rise to. Inmanyways the use of animal eggs and human somatic cell nuclei is special,
so it is also possible that these experiments will necessitate using such hybrids to begin with. At the moment,
the most important questions to be answered seem to be: what happens in cases where two or more
mitochondrial types (in this case from two species) are present within the same cell (a condition referred to
as “heteroplasmy”) of an early embryo and does this have diVerent consequences for diVerent cell types?
For example, in the preimplantation embryo and probably in ES cells derived from them, there is little
requirement for energy (ATP) generated by mitochondria. Such a requirement probably only comes with
the diVerentiation of the ES cells into specific cell types. One prediction is, therefore, that the early embryo
and ES cells will contain both animal and human mitochondria as there is no selective pressure for one of
them to be lost. Indeed, this was the result reported for the hybrids made from enucleated rabbit eggs and
human skin cells [Chen et al (2003) Cell Res. 13, 251–63]. On diVerentiation to a cell type requiring high
levels of energy, it is then probable that only cells that have lost the animal mitochondrial genome will
survive, giving rise to cells that are entirely human. If true, this would have another practical consequence,
in that the original hybrid embryos could probably never develop postimplantation, as there would be too
much cell loss to maintain integrity of the embryo (assuming anyone was foolish enough to try to implant
them).

25. It is this consideration of loss of the animal mitochondria, due to bottle necks, incompatibility
between nuclear and mitochondrial encoded products, and a specific requirement for eYcient mitochondria
in some cell types, that suggests that there may be a gradual or step-wise predominance of human
mitochondria as development of such hybrids proceeds. Such cells should be physiologically normal, and
entirely appropriate for pursuing research on genetic diseases and their treatment.

Summary

26. There are many reasons to pursue research using animal-human hybrids and chimeras. Much of this
research has been underway in the UK for many years. It is accepted to be beneficial, not least under
regulations concerned with experiments on animals. So far it has not fallen under the HFEA remit, even if
it involves similar types of mix between animal and human that are now being considered. While accepting
that some of the proposals before the HFEA do verge into their territory, great care must be taken in
deciding how the research should be regulated and where to draw the line on experiments that should not
be permitted. A great deal of harm could be done to UK research, and critically to the aims of that research,
which is motivated by the desire to alleviate suVering, if mistakes are made.

27. Where the research proposal is scientifically justifiable, then I would argue that there is an ethical
imperative to allow it to proceed. Of course, it is always necessary to consider alternatives, especially when
the experiments involve animals or human embryos. But good alternatives do not exist for the types of
research on genetic disease that form the focus of the current proposals before the HFEA. Moreover, I hope
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I have illustrated the wide range of experimental approaches involving hybrids and chimeras that could
generate improved animal and in vitro cell culture models of human diseases. These could be very beneficial
in the search for therapies for a wide range of conditions. I do not wish to raise false hopes by saying this
as research can never guarantee cures, but without embarking on the research we will never know.

28. My view is that it is far better to control such research activities under a good regulatory system
through careful consideration of proposed experiments by scientific and ethical review panels, than it is by
prohibitive laws that are likely to be both too restrictive and leave dangerous loopholes, especially in this
rapidly advancing field of science.

January 2007

Memorandum 16

Submission from the Muscular Dystrophy Campaign

1. Summary—The Position of the Muscular Dystrophy Campaign

1.1 The Muscular Dystrophy Campaign (MDC) believes that stem cell research may lead in time to new
treatments and eVective cures for muscle disease and neuromuscular conditions in addition to other serious
illnesses and diseases. However, there is a shortage of donor eggs for research purposes which slows and
delays the vital research eVort.

1.2 The MDC believes that the existing legislation should be extended to allow this problem to be
addressed through the use of chimeras which use the existing technique (already licensed by the HFEA) of
cell nuclear replacement. These embryos would not in any circumstances be allowed to develop beyond 14
days, of course, and would never be implanted in a human or animal womb—they are simply a source of
cells for research. This research should be tightly regulated by the HFEA. We also believe that there is a
need for greater public understanding of the issues involved.

2. New Treatments and Drug Testing—The Importance of Stem Cells

2.1 Stem cell therapy oVers real hope for the hundreds of thousands of individuals who suVer from
chronic or disabling conditions such as the muscular dystrophies, diabetes, osteoarthritis, Alzheimer’s
disease, Parkinson’s disease and Multiple Sclerosis. Since stem cells harbour the possibility to become one
of many diVerent types of cell, there is the potential to use them to replace damaged or diseased tissues, for
example restoring damaged muscle in Duchenne muscular dystrophy1 potentially prolonging ambulation
and increasing quality of life. They may also provide an invaluable research tool for the study of specific
populations of cells in both health and disease, for instance the study of nerve cells and neurodegeneration
which currently relies heavily on the use of animals which are not always the most appropriate model.

2.2 In addition to treating debilitating conditions, stem cells could be used as a source of pure populations
of human cells to be used in drug testing. The use of animals for the toxicity testing of new drugs does not
always highlight potential problems so using these populations of cells, high throughput drug screens could
be designed to screen drug eVects in specific human cell types especially those that may be vulnerable to
toxicity or those that form the drug’s target tissue.

2.3 Stem cells can be found in some, but not all, tissues in adult humans (Frequently asked Questions,
International Society for Stem Cell Research) and although research in this area has been promising there
is still a need to explore other areas such as the use of embryonic stem cells since these cells are more versatile
than adult stem cells2. At the current time, there is no evidence to show that one area of stem cell research
will be more successful than another and at this early stage it would seem sensible to keep all avenues open
untilmore is known, a view that is shared by a number of interested organisations such as theRoyal Society3,
Association of Medical Research Charities4 and the Medical Research Council5.

2.4 Adult stem cell therapy, in the form of bone marrow transplantation, is already being used in the
treatment of some types of leukaemia6 and, while not yet a risk-free procedure, for some patients it can lead
to prolonged disease-free survival7. The types of conditions that stem cell therapy could potentially treat
directly aVectmany hundreds of thousands of individuals in theUK, not only those with the disease but also
their carers and families who have to live with the eVects of these disabling and life threatening conditions.

3. Muscular Dystrophies and Stem Cell Research

3.1 Duchenne muscular dystrophy is a devastating and life limiting condition aVecting around 1 in every
3,500 boys born in the UK. It is caused by mutations in the gene for dystrophin, a protein with a vital role
in themaintenance of musclemembrane integrity. Boys withDuchenne are not expected to live beyond their
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mid-twenties and are generally expected to be in a wheelchair by the age of 138. There is no cure for this
condition and in recent years researchers have looked to stem cell research as a means by which a treatment
to this disease may be sought.

3.2 Recent research by an Italian group lead by Giulio Cossu 9 has fuelled the debate over whether stem
cells could be used to treat Duchenne and other muscular dystrophies. Golden retrievers with a mutation
in the dystrophin gene that causes a disease similar to Duchenne muscular dystrophy were injected with a
particular type of stem cell, called a mesoangioblast. Although these were preliminary results, they clearly
showed a potential for the treatment of Duchenne muscular dystrophy as a number of the dogs given donor
stem cells, from healthy dogs, showed an improvement in muscle function. Despite the fact this particular
research was carried out using so-called adult stem cells it still goes some way to demonstrating the value
of stem cell research and the need for further investigation to fully explore the potential of using the chimera
embryos as a source of stem cells.

4. Shortage of Donor Eggs

4.1 Although embryos are a source of stem cells that can be used for research and potentially the
development of therapies, there is currently a shortage of donor eggs that can be used for research purposes
and often researchers must rely upon using eggs that have been deemed unsuitable for IVF10. Researchers
at the Newcastle Centre for Life investigating stem cells as a therapy for a number of conditions have been
given permission by the HFEA to ask women having IVF to donate any “spare” eggs if they produce 12 or
more during their treatment. The licence will also allow the scientists to oVer couples the chance of having
their IVF part-funded in exchange for some of their eggs. However, this approach still does not meet the
demand for eggs by the research community11. Women who are not undergoing IVF can also donate eggs
for research but there has been some concern over the risk of developing a rare but potentially lethal
condition called ovarian hyperstimulation syndrome caused by the drugs that must be taken in order to
stimulate the production of eggs for harvest.

5. Availability of Chimera Cells

5.1 The generation and use of chimera embryos overcomes these issues since it negates the requirement
for human eggs to be used in this type of research. Animal eggs, from cows and rabbits for instance, are
available in much greater numbers than donor eggs from humans. The human genetic material is also very
easily obtainable from cells such as skin fibroblasts, which can be obtained via a skin biopsy, a procedure
that is less invasive and potentially far less harmful than the harvesting of eggs.

6. Importance of Regulation and Increased Public Understanding

6.1 Given the potential benefit to the many people aVected by muscular dystrophy, we would support,
with careful regulation by the HFEA, the use of chimera embryos for the generation of stem cells and would
encourage dialogue with scientists who can fully explain the potential this technology holds. These are not
human embryos that will be implanted into a womb—either human or animal—but are artificially created
chimeras that must be activated to divide as an embryo would. In addition they would only be studied for
a limited amount of time, up to 14 days, in the laboratory and would not be allowed to develop beyond this
point. The technique that would be used to create the chimera embryos, cell nuclear replacement, is already
known to the HFEA since licences have been granted to researchers to use this technique using human eggs
and genetic material12.

6.2 The Muscular Dystrophy Campaign strongly believes that the existing legislation should be clarified,
to ensure that it includes the generation of chimera embryos implying that this research is subject to the same
strict regulation as research using human embryos. We would also encourage the education of the general
public about the issues surrounding the use of chimera embryos and stem cells, giving clear explanations of
why these techniques could prove vital in the fight against certain diseases, allowing amore informed debate
to take place.

6.3 While it is currently unclear as to whether embryonic stem cells will in time yield the “Holy Grail”
of a cure for chronic and disabling conditions such as the muscular dystrophies it would be an extremely
disappointingmove to ban the use of chimera embryos without proper and thorough investigation into their
potential. We would urge, therefore, that very careful consideration is given to the people and families
aVected by these devastating conditions and the potential wealth of knowledge that could be gained from
research using stem cells derived from chimera embryos.
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7. The Muscular Dystrophy Campaign

7.1 The MDC covers more than 60 diVerent neuromuscular conditions and was founded in 1959 (as the
Muscular Dystrophy Group). These conditions are genetic in origin and there are currently no known cures
for them. The MDC invests more than £2 million a year in research projects in the UK and campaigns for
improved care and support for the more than 30,000 people directly aVected by muscular dystrophies and
related neuromuscular conditions.

7.2 The MDC provides care and emotional support for people living with the conditions, their families
and carers and we also produce high quality information and advice. We have more than 4,500 members
and a national network of more than 80 local branches across the UK.

7.3 The MDC campaigns with its members and supporters for increased research funding for muscle
disease, improved treatments and access to high quality care and support for all people living with a
neuromuscular condition.
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Submission from Mary Frances Dysko

Comment

An embryo is a human being from conception, and as such should be treated with the utmost respect. We
risk seriously jeopardising the medical and scientific professions through an erosion of this attitude.

The mixing of human and animal genetic material through the replacement of the nucleus of an animal
egg to form a modified gamete, subsequently fertilised by human sperm is one such example—manifesting
a breakdown in the perception of value of the human embryo. This is unacceptable as a way of
circumnavigating the problem of legal definitions of human embryos and unnecessary from a scientific
perspective.

The said white paper document should be radically modified to underscore a more respectful approach
to human beings from conception with considerable emphasis on the scientifically proven fact that the use
of embryos for stem cells is, anyway, a manifestly weaker avenue for research than that of using adult stem
cells—given that progress in the latter area has been groundbreaking on a tiny percentage of the global funds
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that destructive embryo research (practically fruitless) has received. What is more, if embryonic stem cells
really must be used, these can be derived from both cord blood and amniotic fluid, without the need for
human embryo farming.

Science should be guided by discerning and noble aims and not be reduced to a destructive game to find
out anything and everything which is at all possible. We risk repeating serious historical errors if we ignore
this principle and will only succeed in obstructing true scientific advance and degrading our perception of
human life.

January 2007

Memorandum 18

Submission from Janet Cuthie and Jenny Hepburn

We are extremely concerned about the possible creation of animal/human hybrid and chimera embryos
for research purposes. Mankind has been created in the image of God, diVerent from the animals, and God
has expressly forbidden any union between them.

January 2007

Memorandum 19

Submission from Alzheimer Scotland

Executive Summary

— Alzheimer Scotland surveyed members and staV in 2005; a majority support stem cell and animal
research into the causes and treatment of dementia.

— Stem cells are a vital avenue in dementia research.

— Alzheimer Scotland believes that it is vital for the creation of hybrid and chimera embryos for
research purposes to be allowed where this is necessary and the work could not be carried out
without the use of embryos.

— We are in agreement with the strong regulatory framework which already applies to work
involving human embryos.

— We strongly oppose the Government’s proposal not to allow the creation of hybrid and chimera
embryos until some future time; this would cause unacceptable delay to the progress of
dementia research.

1. Background

1.1 Dementia is a devastating illness, which aVects 65,000 people in Scotland at present, and 750,000 in
the UK as a whole. As the population ages, the number of people with dementia is forecast to double in just
over 30 years’ time, by 2038. It is vital that every eVort is made to find ways of preventing, postponing,
treating or curing dementia, for the benefit both of those diagnosed and of society, which will otherwise be
faced with the problem of providing care.

1.2 Stem cell research is an important avenue to pursue in the search for a better understanding of
Alzheimer’s disease and other forms of dementia, and how they can be treated. Therapeutic cloning has the
potential to provide a supply of embryonic stem cells with the genetic makeup of diseases such as hereditary
forms of dementia, so as to study the genetics and biochemistry of the disease, and stems cells can be used
to produce large numbers of cells which are hard to obtain in other ways, in order to test drugs.

1.3 More basic research is also needed, in order to understand:

— how to get a pure sample of stem cells out of the mixture of cell types in an organ such as a brain;

— whether multipotent stem cells, which are limited to forming only a few types of new cell, can be
persuaded to become pluripotent, with full potential to make every kind of cell;

— how to persuade stem cells to make the kind of new cells that are needed;

— how to persuade new stem cells to go to the areas where they are needed—in most kinds of
dementia, the damage in the brain is not limited to one area;

— how to get the new cells to work with other brain cells; and

— how to make sure that stem cells don’t keep on making too many cells, causing cancer.

1.4 Hybrid and chimera embryos have the potential to contribute to many of these areas of work.
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1.5 As research progresses, stem cells may become important in the treatment of dementia:

— to get the stem cells already naturally present in the brain to replace the cells destroyed by
dementia; and

— to put new stem cells into the brain and get them to replace the cells destroyed by dementia.

2. Response to Proposals

2.1 Alzheimer Scotland carried out a large-scale survey of itsmembers and staV in 2005 to gauge attitudes
towards stem cell, including that involving human embryos, and to animal research.

2.2 The majority (76%) of respondents felt that the use of human embryos in dementia research was
acceptable, with 83% agreeing with the use of donated embryos donated by couples having fertility
treatment. There was less support (43%) for the use of therapeutic cloning to create a human embryo, with
22% responding “don’t know”.

2.3 Therewas also amajority (73%) supporting the use of animals, where necessary, in dementia research.

2.4 The use of hybrid or chimera embryos would allow more research to be done with less reliance on
human eggs, and could go some way to addressing the ambivalence expressed by our membership towards
therapeutic cloning of human embryos.

2.5 Alzheimer Scotland therefore believes that it is vital for the creation of hybrid and chimera embryos
for research purposes to be allowed where this is necessary and the work could not be carried out without
the use of embryos. We are in agreement with the strong regulatory framework which already applies to
work involving human embryos and in particular the hybrid and chimera embryos being destroyed after 14
days. We support the Human Fertilization and Embryology Authority extending its responsibilities to
include hybrid or chimera embryos.

2.6 Alzheimer Scotland strongly opposes the Government’s proposal not to allow the creation of hybrid
and chimera embryos until some future time; this would cause unacceptable delay to the progress of
dementia research.

3. Conclusion

3.1 Alzheimer Scotland supports scientific endeavours to increase understanding of the causes of
dementia and seek eVective treatments for it.

3.2 Stem cell research is a welcome new avenue for scientists to explore in addition to existing areas of
study, and we believe that research in the area, including the use of hybrid and chimera embryos, must be
allowed to progress with careful regulation, to ensure that the best possible eVort is made to find ways to
prevent, alleviate or treat the illness in the future.

3.3 We would be happy to provide any further information that the Committee would like.

January 2007

Memorandum 20

Submission from Dr Lyle Armstrong, University of Newcastle upon Tyne

In response to the points made in paragraph 2.85, in which the government states its intention to propose
that the creation of hybrid and chimera embryos in vitro, should not be allowed, I would like to put forward
my case for creating such entities for the purpose of embryonic stem cell research. There are several
advantages to the use of animal oocytes that I would like the Science and Technology select committee to
take into account.

(A) Background Information

1. Embryonic stem cells

Embryonic stem cells (ESC) are valuable because they can diVerentiate into any cell type found in the
adult body and they can also keep doing this indefinitely. There seems to be no limit to their ability to grow
in culture while still retaining the ability to diVerentiate into any cell type. This property is known as
pluripotency.

ESC are derived from very early pre-implantation stage embryos which are obtained from IVF clinics
subject to licensing by theHFEA.A typical blastocyst stage embryo is shown in figure 1 andESC are derived
from the area highlighted by an arrow which is called the inner cell mass. This small group of cells would
normally produce the entire organism (the other cells are destined to become parts of the placenta) but at
this point in time they are all equally capable of becoming nerve, muscle, blood, etc and so we think of them
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as being pluripotent. ESC eVectively represent a “snapshot” of this stage of development which we can
maintain indefinitely by choosing culture media that prevent the cells from diVerentiating as they would in
the developing embryo. This allows us to replicate embryonic development in the laboratory which is
enormously useful since it should enable us not only to produce cells from later stages of development but
also to answer many scientific questions about how human development works.

Figure 1

BLASTOCYST STAGE EMBRYO AND DERIVATION OF EMBRYONIC STEM CELLS

 

Inner cell mass can be removed 
and placed in culture so that 
embryonic stem cells can be 
derived

1.1 Embryonic stem cells may be useful in treating disease

Producing large numbers of diVerentiated cells may form the basis of cell replacement therapies which
could be used to treat serious diseases such as Parkinson’s disease, heart disease, etc. Details of howwemight
reasonably expect to develop ESC based therapies have been dealt with in more detail by other researchers
so I do not intend to dwell on this area however, there is a major problem with current ESC derived cells in
that a patients immune system will probably perceive them as foreign to the host tissues and try to destroy
them. This eVect can be treated by immunosuppression but this has considerable medical complications in
its own right and should be avoided if at all possible. It may be possible to lessen the eVects of immune
rejection by “matching” the immune characteristics of the patient to specific ESC lines but this will require
more cell lines than are currently available to represent a broader range of “immunophenotypes”. Whilst it
is certainly possible to generate more ESC lines, it would be unlikely to eliminate the immune rejection
problem completely. Tissue matching in an organ donation scenario can slow down rejection but it does not
stop it completely and immunosuppression is still required.

2. Getting around the immune rejection problem

2.1 Can we make the immune system accept cells derived from ESC?

Several solutions have been proposed to circumvent immune rejection of ESC derived cells. It may be
possible to genetically engineer existing ESC lines to alter their expression of the major histocompatibility
complexes I and II to restrict the ability of the immune system to detect them. This possibility is unproven
and since genetic engineering is quite diYcult (though not impossible and still easier than engineering adult
stem cells) with human ESC lines, the chances of success are not high. In addition, do we really want cells
in the patient that the immune system cannot detect?

The immnune system may be educated to tolerate the foreign cells by using a technique known as
haematopoietic chimerism. This would require pre-conditioning the immune system by transplanting blood
stem cells from a donor into the patient some time before the planned transplant of ESC derived cells. In
theory, this method may be able to deplete T-lymphocytes that would normally attack the non-host cells
but it may also induce a condition known as graft versus host disease (this results from the transplant of the
donors T-lymphocytes along with the blood stem cells and these attack their new host which they perceive
as foreign) which can be fatal. We may be able to avoid GVHD by deriving the necessary blood stem cells
from ESC but this adds an additional complication to the disease treatment process and there is no
guarantee that it will work.
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2.2 Using genetically identical ESC lines will eliminate the immune response

The best way to prevent rejection altogether is to transplant cells that are genetically identical to the
recipient. This is analogous to transferring organs between identical twins which does not normally induce
an immune response.

This requires a genetically identical ESC line and to date the only way we have to make such lines is the
process of somatic cell nuclear transfer more commonly known a cloning. The use of this technique to
produce ESC lines has been referred to as “therapeutic cloning”. Figure 2 shows how this might be applied.

Essentially, this process involves removing the genetic material from an oocyte and replacing it with the
genetic material of the patient then instructing this new entity to start development as though it were a
normal embryo. If development proceeds to the blastocyst stage, we can derive ESC in the sameway as from
an IVF embryo and importantly, these cells all contain the patients genome. Any diVerentiated cells derived
from these lines will be genetically indistinguishable from the patients own cells.

Figure 2

THE SOMATIC CELL NUCLEAR TRANSFER PROCESS

2.3 Nuclear transfer reprograms the genome of the donor cell

The nuclear transfer process canwork because every cell of an adult’s body contains all of the information
needed to build a completely new organism. They are of course never called upon to do this because higher
animals such as humans are organised into specific compartments that do designated jobs necessary for the
functioning of the animal as a whole and the reproductive function is the speciality of the gamete cells.
Gametes have theirDNAorganised in a very precisemanner that allows them to express all the genes needed
for embryonic development in a highly orchestrated manner. All of these genes are still present in, for
example, a skin cell but they are not organised according to the same gene “architecture” as the gametes and
so they are not expressed. This is quite a good thing actually since such genes would interfere with a skin
cell’s ability to perform skin related functions.

The problem for the nuclear transfer embryo is getting those genes to work in the same way they would
in an embryo resulting from a normal fertilisation. In order to do this it has to remove whatever controls
the skin cell genome and tells it to express only skin cell specific genes and then replace it with a program
which is specific to an early pre-implantation embryo. Fortunately, we are discovering quite a lot of
information about how such programs are applied in the diVerentiated cells of the body and this has given
rise to an area of science known as epigenetics. As its name suggests, this is concerned with factors
controlling gene expression and cell functions which are “outside” genetics ie they are not directly connected
to the sequences of base pairs written into the DNA. Most of this control comes from the attachment of a
wide range of diVerent proteins to specific locations along the DNA and /or chemical modifications of those
proteins. The pattern of modifications eVectively tells the cell what it can do with the information encoded
in the DNA. This allows the cell to impose a specific pattern of gene expression and to repress genes or areas
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of DNA that are not needed for its function as say a skin cell however, the fact that this control does not
require any changes to the basic information encoded in the DNA suggests that it might be reversible under
certain circumstances.

There is evidence to suggest that normally fertilised embryos also need to reprogram the genes that they
get from the male sperm and female oocyte. These reproductive cells need to use information encoded in
their genes to maintain their own stuctures and biochemical processes which allows them to exist as either
oocytes or sperm. The genes in these cells are organised so that they can be used as rapidly as possible during
embryo development but there are some genes that need to be suppressed in the oocyte. It is even worse in
the sperm because the DNA needs to be tightly packaged into a very small space so it needs very specific
chemical modifications to allow this to happen. This means that even gametes have a specific epigenetic
program that needs to be removed before embryo development can take place. It has become apparent that
there are factors in the oocyte that are capable of altering the epigenetic structure of the genome to reset this
to a state where genes needed for development are expressed. It is also apparent that these factors are needed
to reprogram the genes of the gamete cells after fertilisation and that “cloning” works because these factors
attempt to do the same job of reprogramming the genes of the donor cell whatever its original program was.
A skin cell for example, would have a radically diVerent expression program to a cell from some other organ
but cloning attempts to reprogram them both. It doesn’t always do this perfectly but it surprising that it can
do it at all given the fact that the donor cell type is very diVerent from that which the oocyte is “expecting”
to work with.

Animal cloning experiments in which nuclear transfer embryos have been implanted into surrogate
females and develop to term have highlighted a number of problems. Cloned animals suVer from a variety
of malformations attributed to inappropriate expression of a small percentage of their genes. This has been
further attributed to incomplete reprogramming of the genes of the donor cell used to derive the clone in
the first place. However, the same may not be true for producing embryonic stem cells by method since the
derivation process may select for those cells in the embryo’s inner cell mass in which reprogramming has
taken place to completion. This suggests that clone derived ESC would be equivalent to those derived from
IVF embryos.

(B) The Case for Using Animal Oocytes to Make “Interspecies” or Animal-human Hybrid Embryos

1. Why do we need animal-human hybrids?

1.1 Human oocytes are in short supply

My laboratory has also been involved in the derivation of ESC from spare IVF embryos and we have
found that on average, 15% of embryos will give rise to a ESC line. Cloning technology will at best produce
embryos of the correct stage for ESC derivation in about 20–30% of cases so a worst case scenario is that
3% of cloned embryos would be able to produce ESC. This means that we would need in excess of 30 oocytes
to have a reasonable chance of producing an ESC line for each patient so if large numbers of individuals were
to require cell replacement therapies in the future, the demands for human oocytes would be large indeed.

1.2 Animal oocytes are readily available

It has been suggested that replacing human oocytes by those of animal species such as cows and rabbits
will greatly facilitate production of human ESC. This will rely upon similarity between the reprogramming
factors in human and animal oocytes but there is evidence in the scientific literature to suggest that ESC can
be derived from animal-human hybrid embryos and that these may have similar diVerentiation abilities to
IVF derived ESC. It is clear of course that this requires a great dealmore investigation before animal-human
hybrid embryos can be used for this purpose but they have the great advantage that much larger numbers
of experiments can be performed using readily available animal oocytes. To set this in context, hundreds of
cow oocytes can be obtained from a single slaughterhouse every day. An IVF clinic would struggle to collect
more than 10-20 donated human oocytes in one week.

1.3 The use of animal oocytes will conserve supplies of human oocytes

Moreover, the use of animal oocytes for cloningmeans that precious human oocytes are not diverted from
other projects where they are absolutely needed. It probably represents amuch better use of resources if IVF
patients are allowed to freeze oocytes for later use in IVF treatment than simply to donate them to a research
programme that would not stand a high chance of success with the small numbers of oocyte that patient
would normally have to donate. There are other important research applications such as investigations of
how to solve problems associated with mitochondrial mutations in fertility and how ageing aVects a
woman’s ability to conceive that cannot be performed in animal species and so have an absolute requirement
for human oocytes. Production of ESC using cloning would possibly be much easier if there was an
unlimited supply of human material but since we can carry out the necessary experiments using animal
oocytes, it seems more logical to adopt this strategy which will save human oocytes for applications where
they are really needed.
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2. Using animal-human hybrids to understand the reprogramming phenomenon might end reliance on cloning

A crucial part of our investigations into somatic cell nuclear transfer will be to understand how the oocyte
(animal or human) goes about reprogramming the genes of the incoming donor cell. We need to know the
molecules that remove the epigenetic patterns from the genes and the chemical mechanisms they use to do
this. At the same time, we need to learn how the gene expression program required for embryonic
development is imposed.

If we can understand how this process occurs in the cloned embryos, we might be able to reproduce it, or
something like it, in the laboratory and the possible implications of such understanding are great indeed.
The ability to produce ESC from diVerentiated cells without having to use an oocyte to produce an embryo
that is subsequently destroyed for ESC harvesting would circumvent all of the ethical objections to ESC
technology. This would leave us in a similar ethical position to the proposed use of a stem cells harvested
from adult tissue which after expansion in culture could be injected back into the same patient with the aim
of treating disease. This scenario will of course be many years in the future but if we can understand how
reprogramming is eVected in cloned embryos we will have a fighting chance of being able tomake it a reality.
The large numbers of experiments we need will only be possible using readily available animal oocytes.

2.1 Why not use animal-animal hybrids?

Many questions about the reprogramming phenomenon can be answered by examining the response of
animal cells after injection into animal eggs but ultimately we need to understand the response of human
genes in order to produce human ESC lines. Furthermore, other research groups plan to use ESC from
animal-humanhybrid embryos tomodel the development of serious diseases by taking donor cells from such
patients and creating disease specifc ESC lines. Availability of hES cell lines from patients with Alzheimer’s
disease, type I diabetes, or many other complex diseases would provide a source of cells that could be
diVerentiated into appropriate cell types; and the progression of the disease could then be modeled and
potentially modified in culture. Given the complex interplay between genotype and environment that
typifies complex chronic diseases, the availability of cell-line models would provide major new tools for
diagnosis and therapy. In this context, hES cells are research tools for the study of disease, not therapeutic
agents themselves however, it would be impossible to model human diseases using purely animal ESC lines.

2.2 Ethical status of animal-human hybrid embryos

Somatic cell nuclear transfer will replace the genetic material of an animal oocytes with a nuclear genome
that is completely human in origin thus, apart from the presence of animal mitochondria derived from the
oocytes cytoplasm, the resulting embryo will eventually derive all of the gene products needed for its
development from the human genome. In this respect, creation of an animal-human hybrid embryo using
somatic cell nuclear transfer is no diVerent to creating a totally human embryo by transferring a human
donor cell into a human oocyte. The resulting identities would be identical except for the presence of animal
mitochondria.

The government is prepared to accept that somatic cell nuclear transfer of human cells into human oocytes
is allowable subject to the award of a licence by the Human fertility and embryology authority and that such
work is necessary to increase our knowledge of embryonic development and serious disease. In view of this,
I would like to suggest that creation of animal-human hybrid embryos should be allowed according to the
same licensing protocol. This is in accord with the recommendation of the House of Commons Science and
Technology committee detailed in paragraph 2.84 of the white paper which states, “that revised legislation
should permit the creation of hybrid and chimera embryos for research provided they are destroyed in line
with the 14 day rule applicable to human embryos”.

January 2007

Memorandum 21

Submission from Christian Action Research and Education (CARE)

Executive Summary

— There should be prohibition on the placing of a live human embryo into an animal, on the creation
of an embryo containing cells made up of both human and animal chromosomes, on the mixing
of animal and human gametes for any purpose and on the placing of a human cell nucleus into a
nonhuman egg stripped of its nucleus because:

— It involves unknown risks (leading to tumour formation, cancerous cells and disease transmission,
along with the unknown but significant role of maternal mitochondrial genes on both fertility and
health, raising questions about the purpose of the research).
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— It is unnecessary research (the same objectives for creating hybrid embryos have as much chance
of being realised without involving either cloning or hybrid embryos).

— It is unethical research (The unnatural entities created will be less human than fully human
embryos and natural boundaries will be violated. In thus crossing the species barrier, the definition
of “being human” would no longer be clear-cut).

1. Introduction

1.1 Christian ActionResearch and Education (CARE) is a Christian charity, representing around 50,000
supporters, which seeks to combine practical caring initiatives with public policy on social and ethical issues.

1.2 The UNESCO Declaration on Bioethics states that society must “ . . . recognise the importance of
freedom of scientific research and the benefits derived from scientific and technological developments, while
stressing the need that such research and developments occur within the framework of ethical principles set
out in this declaration and that they respect human dignity, human rights, and fundamental freedoms.”

1.3 The increasingly global character of science and technology, as well as corporate and scientific
interests that wish to resist and limit regulation, are making it increasingly challenging—and important—
for current regulatory processes to achieve a balance between democratic freedom and regulation. However
we are encouraged that, despite the vocal demands of some scientists, the hesitation on the part of the
Department of Health and the HFEA to automatically permit the creation of hybrid embryos indicates that
there is a healthy caution in our regulatory processes.

1.4 Nevertheless, we are concerned that a small group of scientists, who summarily dismiss the
importance of the 535 public responses that the original Science and Technology Committee (STC)
consultation received, expect their views to automatically be given over-riding weight. The views of the
public are central to the democratic process because the methods, limits to and outcomes of, research will
impact all of society. The scientific community cannot expect to regulate itself on matters that involve issues
beyond scientific research, issues touching on the very nature of humanity by crossing a natural barrier
between animals and humans for the first time. Indeed, preventing the crossing of this barrier is a principle
reason for the enduring existence of laws forbidding bestiality in this country.

2. Unknown Risks

2.1 Despite claims in the media and by scientists that the proposed entities will be 99.5% human and thus
will raise no new safety or ethical issues aboutmixing animal and human gametes, it isNOT fully understood
what eVect maternal mitochondrial genes do have on an individuals’ development and identity. Indeed,
indicators are that maternal mitochondrial genes actually play a significant role in both fertility and health.
The role of the maternal mitochondrial genes should be neither underplayed nor ignored by scientists and
media. The use of animal eggs should not be equated to the use of human eggs.

2.2 A research report published in Nature confirms the significant impact of maternal mitochondrial
genes on development.7

2.3 Reprogramming human cells back to an embryonic state is diYcult enough using human eggs; using
animal eggs would introduce more uncertainties. The expression of genes (through their coding of proteins)
can be very diVerent across species and with the mixing of animal mitochondrial and human genes current
concerns over creating new embryonic abnormalities will be exacerbated. Even in transgenesis, the
interruption of essential gene functions has severely limited the amount of genes that can be successfully
inserted into animal (or human) genomes. Indeed, progress with xenotransplantation has stalled as a result
of concerns about inserting a few genes into animals and consequent unknown development and
rejection risks.

2.4 An acknowledged technical diYculty with using human embryonic stem (hES) cells for both research
and treatment purposes is that the tumorogenic capability of these cells is diYcult, if not impossible, to
control. It is quite possible that the tumor formation in cell lines and gene expression defects in clones could
be a potentially worse development that the disease itself! And another hindrance to eVective or
beneficial research.

2.5 Several studies have shown that the longer embryonic stem cells are maintained in the laboratory (or,
presumably, in the tissues of human patients), the more likely they are to convert to malignant cancer cells.
Again, such significant technical diYculties will severely hamper any usefulness of the proposed research.

7 “ . . . Mitochondria carry genes that are passed unchanged from mother to child. But when Wallace’s group created mice with
mitochondria from two mothers, the mitochondria swapped genetic material in the oVspring. Wallace says these mice had fewer
pups, implying an eVect on fertility and possibly on health. Wallace is worried that assisted reproduction may subvert a natural
system that protects mitochondria from changes that could perturb their function. “Mitochondrial DNA programs are highly
adapted and integrated. It’s extremely bad planning to put those diVerent programs in the same cell . . .” Gene study raises fears
for three-parent babies, Nature 438, 12 (3/11/05).
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2.6 The many profound genetic and epigenetic flaws in cloned embryos, in hES cell lines and the risks of
mitochondrial dysfunction are likely to create so many technical obstacles as to counter any useful scientific
benefits. Thus the research could simply become an opportunity for an academic “study in artefacts”8 with
no long-term therapeutic benefit to patients. Again, the public underplaying of the problems associated with
the use of hES cells and the use of animal eggs is disingenuous of scientists.

2.7 There is also a real risk of disease transmission from viruses crossing the species barrier and
developing in the host. An experiment in which human hematopoietic stem cells were injected into fetal pigs
was reported in Nature Biotechnology 2006. The authors warned that the resulting fused cells were capable
of transmitting a pig virus to uninfected human cells, jumping the species.9

3. Unnecessary Research

3.1 It is perfectly conceivable that the same objectives for creating hybrid embryos have as much chance
of being realised without involving either cloning or hybrid embryos.

3.2 Dr William Peacock, Australian Chief Scientist and acknowledged cloning supporter has stated:
“Stem cell research could proceed without using animal eggs as incubators. ‘The use of animal eggs is not
necessary.’” Even the Royal Society states that: “There is at present insuYcient scientific justification for
creating human-animal hybrid embryos.”

3.3 It is disturbing that, despite promises, claims and hype, science has so far provided almost no
convincing evidence that embryonic stem cells can be reliably diVerentiated into normal adult cell types, to
be used in therapies. Before progressing over this next boundary, it is important to revisit the promises in
light of current research findings. Over the past five or so years, research has been heavily focused on cloning
as the ideal resolution to the problem of immune rejection and to provide patient-specific stem cell repair
kits. However human cloning has been far more challenging than anticipated, partly because human eggs
are more fragile than eggs of other mammalian species and they do not survive the procedures that were
successfully used to clone animals.

3.4 It is extremely diYcult to clone any animal, not just humans. Cloned embryos are generally very
abnormal, with those that are suYciently normal to survive to live birth representing between 0.1 and 2%.
“ . . the claims that ‘therapeutic cloning’ and embryonic stem cell-based therapies can fix the immune
problem facing humans seems thus far entirely unsupported by the scientific evidence.”10 Indeed, when cells
derived from embryonic stem cells are transplanted into adult animals, their most common fate is to die.

3.5 In other words, despite the fact that researchers have had increased funding to conduct research on
animal embryonic stem cells, the serious scientific problems remain as problematic as ever. Immune
rejection, tumor formation, and embryonic development have proved to be profoundly serious scientific
challenges, and are likely to remain so for decades into the future.

3.6 Everyone would be delighted to see treatments developed for debilitating diseases, including
ourselves. But this should be within ethical limits. To this end, we note the rapid progress in therapeutic
research and treatment using alternative sources of stem cells (such as easily available cord blood, or
amniotic fluid) and recommend that available funding be directed to this ethical and promising research. A
paper published last week states: “The risk of tumor development from transplanted embryonic stem cells
is an ongoing concern for their use in therapy. The potential of long-term culture followed by tumor-free
cell transfer thus gives multipotent adult progenitor cells a therapeutic advantage . . .”11 Many similar
examples can be found at www.cloning.org.uk.

3.7 The promising work being done on “adult” stem cells not only limits the need for general embryo
research; it makes the need for cloning human hybrid embryos unjustifiable. And if funding for research is
limited it surely makes most sense to direct it towards research that procures results and cures, rather than
towards unethical, risky research with serious scientific problems.

3.8 The purpose of UK policy is to support research that helps identify the most promising avenues for
curing devastating diseases, but within clear boundaries. The goal of developing new treatments for
debilitating diseases is already being served as we see that non-embryonic cell therapies have, in the past five
years, quickly moved forward to perform many of the tasks once thought to be possible only with hES cells.
There must be greater openness over the real need or purpose for creating hybrid embryos for research and
whether benefits will accrue to patients or just to commercial companies and scientists.

8 SCHB report on Embryonic, Fetal and Post-Natal Animal-Human mixtures.
9 “Platt also found that whereas porcine endogenous retrovirus isn’t normally infectious to people, the fused cells were capable of

transmitting the virus to uninfected human cells. ‘We think viral and host cell fusion and genetic recombination turns on the virus,’
Platt says. ‘We noticed it only during one passage of cells—it didn’t persist beyond that.’ This phenomenon may help explain how
a retrovirus can jump fromone species to another and shed light on the origin of diseases, such asAIDSand severe acute respiratory
syndrome.” Chimeras in the crosshairs, Nature Biotechnology, Vol 24 No. 5 May 2006.

10 Condic, M.
11 Cell replacement therapy-are MAPCs the answer? Published online 16 Jan 2007, doi:10.1084/jem.2041iti1, The Journal of

Experimental Medicine.
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4. Unethical Research

4.1 There is an apparent fear by scientists that some current chimeric and transgenic research might also
be outlawed in the process of limiting human/animal hybrid research. Clearly there needs to be
diVerentiation between the diVerent types and purposes of research and the STC must distinguish between
that which is ethical and necessary and that which is unethical and unnecessary.

4.2 The insertion of a single human gene into another species appears not to cause observable changes
in the resulting transgenic animal and does not change the animal’s phenotype, nor does it produce
observable human characteristics. Thus we have fewer ethical concerns with the insertion of single human
gene or cells into a animal to address a serious disease.

4.3 However the more we cross the species barrier, the less clear cut will become the definition of being
human. When more human DNA is mixed with animal DNA we need to ask what percentage of human
genes make an animal more than just animal and what percentage of animal genes make a human less
than human?

4.4 Even transgenics harbours significant, albeit potential, problems in the future. Weissman has already
proposed experiments with human neural stem cell transplants, to make mice with brains that are partly or
wholly human. Thus begging the ethical question: could mice with human brain cells have human
consciousness?

4.5 The proposed research to create hybrid embryos would take us well beyond current practices. To
many people, mixing human and animal reproductive cells to create new animal-human entities will give
rise to real concerns. The mixing of human and animal would challenge the very concept of being entirely
human. The unnatural entities created will be less human than fully human embryos and natural boundaries
will be violated. In crossing the species barrier, the definition of “being human”would no longer be clear-cut.

4.6 What weight or significance should we give intuitive public revulsion (the “yuk” factor) to crossing
species boundaries? How can we judge the humanity or moral worth of ambiguous hybrids? Some
researchers claim that these hybrids would simply be cells in a dish, with no moral status, to which we may
therefore do what we like. Yet this is out of step with UK law, which takes the view that human embryos,
whilst not having the status of people, should be accorded moral status above that of other cells. If that is
so, would hybrid embryos derived from human nuclear DNA and animal cytoplasm also have moral status,
depending how “human” they are? Scientists currently claim they are “human”, thus presumably they will
be oVered some protection and limits to research?

4.7 It is wrong to summarily dismiss those who feel, or sense, that this is a threshold that should not be
crossed, or ignore those who hold a natural revulsion to the introduction of animal reproductive cells into
homo sapiens, whatever stage of life “it” is at. Humans are unique and distinct from animals, with a higher
moral status, yet this proposed research will blur the boundaries between the two and demean what is fully
human by degrading the life in question with animal content.

4.8 Once a line is crossed, it will become harder to say “no” to further research and more mixing.

4.9 In fact, to permit this research will only lead to even further diYcult questions, that need to be
considered now:

How much further mixing between humans and animals should be permitted?

On what basis will limits be set?

Will human embryos be regarded as having little more value than animal embryos?

What should our moral obligations be to transgenic or hybrid animals?

Which parts of the body are more “functional”, and which are more linked to the “identity” of
a person?

What should we think of combining human embryonic stem cells with animal embryos, or
blending animal genes with human embryos?

Will this lead to germline engineering?

What about using mammalian eggs, such as from closely related primates, to create hybrids?

Will human embryos become ever more dispensable?

What are the implications for animal welfare?

4.10 The question as to whether an embryo formed from an animal egg with human DNA is a human
or animal embryo is not just a theoretical question because in most other European countries human
embryos are oVered far greater protection than the UK. The UK stands out on a limb in not signing the
Council of Europe Convention on Human Rights and Biomedicine12 which states in Article 18(2) (Research
on embryos in vitro) that: “The creation of human embryos for research purposes is prohibited.”

4.11 This question is of central importance to the HFEA also. Whether or not research comes under
current UK legislation mainly depends on whether or not the entities created can be properly described as
“human”. The HFE Act does not currently provide adequate clarification on the specific nature and status

12 Signed by 31 of the 45 Council of Europe Members States, http://conventions.coe.int/Treaty/en/Treaties/Word/164.doc
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of human-animal entities. If they are defined as “human” embryos, then their creation for research purposes
needs a license from the HFEA. Our concern is that the HFEA has no power to regulate many experiments
fusing human and animal material because loopholes and a lack of legal clarity allows scientists to create
hybrid cells without need for a licence.

4.12 One of the chief ethical concerns raised by the creation hybrid embryos is that it would necessitate
the use and destruction of human embryos. Even among many who do not assign fully human embryos the
moral standing of “full persons”, intentional destruction of developing human life is a cause for ethical
disquiet. To regard developing human life as a mere means—even a means to a good end, such as the
alleviation of suVering—presents a moral problem. Embryos produced solely for research purposes are
treated purely instrumentally. They simply become a “resource” or tool for gaining scientific and medical
knowledge. It is even harder to see what respect is being shown in creating an embryo, solely to extract cells
from it, which is a hybrid of human and animal, and thereby so disrupted that it could never be viable.

4.13 As research in this area progresses and draws more funding, it is important that limits are set to
prevent the fusion of animal and human genomes and, more specifically, the placing of human cell nucleus
into an animal egg. The danger is that by trying to solve one ethical dilemma (that of using ova fromwomen)
another ethical dilemma is created instead.

5. Conclusion and Recommendations

5.1 All too often it seems that economics, practicalities and safety considerations have become society’s
determining values or “ethics”. As a result, in the absence of a clear ethical or moral foundation for
humanness, “ethical” decision-making is increasingly being driven by the combined interests of private
entities—biotechnology firms, scientists, lawyers and sometimes physicians. These are entities over which
the public has very little control because they are private or non-democratic.We sincerely hope that the STC
committee, and Parliament, will follow the lead of the many countries that have already banned this
research, such as France, Germany, Italy, Netherlands, Belgium, Canada and most recently Australia. And
that close note will be taken of public views in the UK on this issue, because science and Parliament must
be fully accountable to the public for whose benefit this research is proposed.

5.2 There should be prohibition on the placing of a live human embryo into an animal (or vice versa), on
the creation of an embryo containing cells made up of both human and animal chromosomes, on the mixing
of animal and human gametes for any purpose and on the placing of a human cell nucleus into a
nonhuman egg.

5.3 The UK should sign and ratify the Council of Europe Convention on Human Rights and
Biomedicine, to stay in line with the majority of European countries on embryo research and other
bioethical issues.

5.4 Clarity is recommended for the definition and nature of the proposed human/animal entities and their
legal status, because the HFEA does not necessarily have responsibility to license their creation.

5.5 There should be a fuller, longer and more open public debate on such a significant issue as this.
Providing less than two weeks to respond excludes many members of the public who do not have time to
grasp the issues and respond in such a short length of time.

January 2007

Memorandum 22

Submission from the Scottish Stem Cell Network (SSCN)

Thank you for inviting submissions of evidence to your inquiry into the Government’s proposals for the
regulation of animal/human hybrid and chimera embryos for research purposes. The Scottish Stem Cell
Network is mindful of the ethical tensions in this field and would like to submit the following points for your
consideration.

1. Embryo stem cells obtained from blastocysts produced by somatic cell nuclear transfer could help to
advance regenerative medicine in three ways: (i) through the creation of cellular therapies immunologically
matched to the patient, (ii) through advancing understanding of nuclear re-programming which could
facilitate the use of adult tissue stem cells as cellular therapies, (iii) through creating opportunities to study
inherited human diseases not available in other ways.

2. We believe that the production of bespoke immunologically matched cellular therapies through cell
nuclear transfer is unlikely at present, particularly due to the shortage of human ova and the ineYciency of
both the cell nuclear transfer and embryo stem cell derivation processes. Use of animal ova could help to
address some of these issues in the longer term.
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3. Autologous tissue stem cells (ie procured from the patient him/herself) could provide an immune
compatible source of stem cells for cellular therapies, but at present the extent to which they can be directed
to self-renew or alter their diVerentiation commitment is unclear. Cell nuclear reprogrammingmay improve
our understanding of these processes and facilitate this path to cellular therapy.

4. Many diseases have an inherited component including Motor Neuron Disease and some other
neurodegenerative disease (such as Parkinson’s disease, Alzheimer’s disease) some cancers, and some causes
of sudden heart failure (cardiomyopathy). The genetic mutations which predispose to these diseases have
been identified in only a minority of cases. Creation of embryo stem cell lines with the genetic information
from a patient suVering from such a disease with subsequent diVerentiation of relevant cell types may allow
comparative studies with cells from a person who does not have the disease. The aim of the research would
be to understand better the early stages of disease development and identify potential drugs able to prevent
or mitigate development of the disease.

5. At present the only embryo cell line established from a cloned human embryo was produced after
transfer of a human nucleus into a rabbit unfertilised egg (in China). There are currently no embryo cell lines
after transfer into human eggs and it is not certain that this will prove possible.

6. There are a variety of limitations surrounding the use of human eggs: there is an overall shortage of
good quality human eggs; donation involves the woman undergoing minor surgery and usually hormone
stimulation, both of which cause discomfort and carry aminor risk; some womenmight be willing to donate
the eggs for use by other infertile couples and there is an unmet need for these.

We feel that in these circumstances it would be beneficial to be able to use eggs from rabbits and other
animals to allow these avenues of research to progress in a timely manner.

Thank you again for the invitation to contribute to this consultation.

January 2007

Memorandum 23

Submission from the Christian Medical Fellowship

Executive Summary—(numbers refer to paragraphs)

1–3. We introduce Christian Medical Fellowship’s status and relevant core beliefs, and list relevant
submissions made to other recent inquiries.

4–5. We remain opposed to creating human-animal hybrid or chimera embryos, and therefore welcome
the Government’s proposed ban. We amplify our position and are willing to give oral evidence.

6–9. We clarify our commitment to science by emphasising that itmust operatewithin ethical boundaries.
This is right in itself, and is essential for retaining the support of society. Conflicts of interest may arise from
the potential for huge financial profit from biotechnology.

10–11. We commence specific objections to creating human-animal hybrid or chimera embryos by
drawing on the biblical concept of “according to their kinds” and note that the language of “kinds” has both
a natural and a supernatural dimension. We direct the Committee to the discussion on “mixing of kinds”
in the 2001 Report from the Animal Procedures Committee.

12. Humans are the only animals made “in the image of God”. Cross-species experimentation involving
humans needs a far higher ethical threshold.

13–15. In the 2001 UK Census, 72% of the population of England and Wales described their religion as
“Christian”. Most of these derive their meta-narrative broadly from a biblical Christian worldview.
“Frankenbunny” headlines and the Yuk! factor are expressions of people’s intuitions and concerns, here
concordant with the Christian worldview.

16–17. We hold that all destructive human embryo research is ethically wrong and because all current
clinical benefits (72) come from non-controversial adult stem cells and none (0) come from embryonic stem
cells, it is also unnecessary.We reject the argument that destroying an embryo only 99.5%human is ethically
less contentious.

18–21. We briefly list practical concerns of wastefulness, safety, “slippery slopes”, and animal welfare
issues.

22–23. However, our case is not primarily a consequentialist one of practical objections such as safety.
It is a defence of a principled one that creating human-animal hybrid and chimera embryos is wrong in itself.
We agree with the Minister on this issue that in legislation “the overarching aim is to pursue the common
good through a system broadly acceptable to society”.
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Christian Medical Fellowship’s Status and Relevant Core Beliefs

1. The Christian Medical Fellowship (CMF) is an interdenominational organisation with more than
4,500 British doctors as members. All are Christians who desire their professional and personal lives to be
governed by the Christian faith as revealed in the Bible. Members practise in all branches of the profession,
and through the International Christian Medical and Dental Association are linked with like-minded
colleagues in over 100 other countries.

2. One of CMF’s aims is “to promote Christian values, especially in bioethics and healthcare, among
doctors and medical students, in the church and in society”. As Christian doctors we support the use of
science and technology to prevent, treat and relieve the suVering of infertility but believe that this should be
guided by sound ethical principles based on a profound respect for all human life from the time of
conception, and on respect for marriage as the ideal context for procreation and the protection and raising
of children.

Relevant Submissions Made to Other Recent Inquiries

3. CMF regularlymakes submissions on ethical and professionalmatters toGovernment committees and
other oYcial bodies. All our submissions are available on our website at www.cmf.org.uk/ethics/
submissions/. Of particular relevance to the current consultation are the following:

— November 2005—Submission from CMF to the Department of Health’s Review of the Human
Fertilisation and Embryology Act.

— April 2005—Submission from CMF to the HFEA on Tomorrow’s Children—a Consultation on
Guidance to Licensed Fertility Clinics on Taking into Account the Welfare of Children to be Born
from Assisted Conception.

— February 2005—CMF response to the HFEA’s SEED consultation—The Regulation of Donor-
Assisted Conception.

— November 2004—Submission from CMF to the Human Genetics Commission on Choosing the
Future: Genetics and Reproductive Decision Making.

— May 2004—Submission fromCMF to the Science and Technology Committee’sReview of Human
Reproductive Technologies and the Law.

— January 2003—Submission from CMF to the HFEA in response to Sex Selection: Choice and
Responsibility in Human Reproduction.

Opposition to Creating Human-animal Hybrid or Chimera Embryos

4. CMF’s position on the question of creating human-animal hybrid or chimera embryos was made clear
in a brief reply to the question in the DoH review of the HFEA: “The law should not permit the creation
of human-animal chimeras. Once more we underline the unique nature of human life and politely request
that our nature be upheld. A chimera of this type violates the natural order and should be prohibited,
whether in vitro or in vivo.”We therefore support theGovernment in its proposal that “the creation of hybrid
and chimera embryos in vitro, should not be allowed”.

5. While regretting the extremely short notice for this response, we welcome the opportunity to amplify
our position on this one specific issue. We are willing to give oral evidence if required.

Science must Operate within Ethical Boundaries

6. Before considering the specific issue of hybrids, we clarify as Christians and as doctors our general
position on science. Christians derive much of their worldview from the creation narrative in the Bible, and
it is there made clear(1) that humans are qualitatively diVerent from all non-human animals, not just
quantitatively diVerent. We are not just “clever monkeys”. Further, we are charged to be stewards of the
earth and are accountable toGod, and therefore to appropriate temporal authorities, for what we dowith it.

7. The word “science” derives from the Latin scientia, knowledge, and science is rightly concerned with
“the systematic study of the nature and behaviour of the material and physical universe, based on
observation, experiment and measurement”(2). However, questions like whether to create human-animal
hybrid embryos require more than knowledge, they require wisdom. Wisdom is knowledge tempered by
judgment. Science cannot just pursue the acquisition of knowledge without any consideration of the means
involved; it must operate within ethical boundaries. As Christian doctors we are not anti-science; we are pro-
science, but that science must be ethical.

8. This need for agreed ethical boundaries is right in itself, but consequentially, it is vital that science
retains the broad support of the whole of society, expressed through Parliament. We therefore welcome the
“full and proper public debate and consultation” promised by the HFEA(3) and an eventual debate in
Parliament. We see this, perhaps more conceptually limited, inquiry of the Science and Technology
Committee as part of that wider debate.
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9. Further, we have the same altruistic goals as those scientists on the other side of this debate: we too
want to see cures. However, we repeat our concern about whether “the ends justify the means” and are
obligated to remind the Committee that there are huge financial profits potentially to be made from
biotechnology. While we make no accusations against any participant in the debate thus far, it would be
naïve in the extreme to ignore this potential for a conflict of interests.

Specific Objections to Creating Human-animal Hybrid or Chimera Embryos

10. We turn to consider the specific issue of creating human-animal hybrid and chimera embryos, and
begin with objections of principle. Earlier in the Biblical creation account referred to above, and describing
the origin of the plant and animal kingdoms, the expression “according to their various kinds” is used once
and is followed no fewer than nine times by “according to their kind(s)”(4). We believe this emphasis refers
not only in a general way to biological aspects (and note with interest the relative rarity of cross-species
fertilisation in nature) but also has philosophical, ethical, theological, and legal implications. There is both
a natural and a supernatural dimension to the language of “kinds”. The concept is endorsed in the Old
Testament Law where it states “Do not mate diVerent kinds of animals”(5).

11. Lest it be thought this emphasis of ours on “kinds” is merely a religious objection that can be
disregarded by those determined to ignore Britain’s Judeo-Christian heritage, we direct the Committee to
the lengthy discussion on “mixing of kinds” in the 2001 Report on Biotechnology from the Animal
Procedures Committee(6).

Humans are the Only Animals made “In the Image of God”

12. If, as we imply, there should be careful ethical consideration given to any cross-species work in the
plant or animal kingdom, then much more ethical consideration should be given to cross-species
experimentation where humans are concerned. As stated above, humans are qualitatively diVerent from all
non-human animals. Unlike these, we alone are made “in the image of God”(7) and therefore have unique
attributes and responsibilities. Humans have an innate dignity absent from the animal kingdom, and there
is a rich meaning to being human. Deliberately blurring the fundamental barrier between humans and non-
human animals by admixing genetic material in the same embryo blurs boundaries, oVends the dignity of
us all, and risks changing the future of all humankind.

People’s Intuitive Concerns are Concordant with the Christian Worldview

13. In the 2001 UK Census, 72% of the population of England and Wales described their religion as
“Christian”. While we do not assume those 37.3 million all have an active faith, or think societal concerns
through from a Christian perspective, nevertheless a majority of those will derive their meta-narrative from
a biblical Christian worldview. The “big picture” which explains all their little pictures is primarily
concordant with the Judeo-Christian heritage of these two countries. This is relevant to the following point.

14. When news of the licence applications broke, there were tabloid headlines of “Frankenbunnies” and
the like. We believe these are unhelpful to any serious debate, but conversely feel that the so-called Yuk!
factor has been dismissed too readily. Frankenbunny headlines and the Yuk! factor are expressions of
people’s intuitions and these are concordant with the Christian worldview. They are attempts to express,
however non-intellectually, that many recognise that deliberately blurring the fundamental barrier between
humans and non-human animals by admixing geneticmaterial in the same embryo blurs boundaries, oVends
the dignity of us all, and risks changing the future of all humankind.

15. As we made clear in Paragraph 8 it is essential that scientific progress takes place with broad societal
support, and the science community and the biotechnology industry behind them need to acknowledge and
respond constructively to these widespread intuitive concerns. We applaud the Government for recognising
the concerns and their foundation in its proposed ban.

Destructive Human Embryo Research is Ethically Wrong and is also Unnecessary

16. This debate is part of the wider one about destructive human embryo research.While we acknowledge
that the DoH White Paper is not re-opening that debate, it is our duty to say that this ethically controversial
research (which without adding the concept of hybrid creation is controversial, and remains banned in most
countries) is unnecessary. At present there are 72 clinical benefits in humans coming from ethically non-
controversial adult stem cells(8) and none at all coming from human embryonic stem cell work.

17. In this context we are surprised at the suggestion of some(9) that because the hybrids proposed will
only be 99.5% human genetically, this is somehow less ethically contentious than if they were 100% human.
The status of the human embryo is a qualitative one and not a quantitative one, and we reject this argument.
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Practical Concerns

18. From specific concerns of principle, we turn more briefly to specific concerns of practice. Dolly the
sheep was the only survivor from 277 attempts. Human embryo research, with or without adoption of this
hybrid proposal, will be similarly wasteful. We question whether this adequately recognises the “respect”
for human embryos to which current legislation pays lip service.

19. We briefly raise safety concerns. Many animals may harbour microbiological and other entities in
their organs, cells, and genome, for which they are healthy carriers because they have developed protective
mechanisms which render them resistant. Some of these entities are capable of crossing the species barrier
and developing in the host. The appearance of “new” diseases after crossing the species barrier is a real
concern, as the shelving of xenotransplantation confirms.

20. In this context, the proposal that hybrids be destroyed at 14 days of embryonic life is not necessarily
reassuring. Were human-animal hybrid work to be allowed, it is not fanciful to predict a point somewhere
down the slippery slope where the 14 day limit is overturned for some alleged particularly pressing research
need, particularly if the hybrid is seen then as less than human, and an entity in the animal mitochondria,
perhaps currently unknown, becomes a significant pathogen.

21. Although not necessarily a priority of ours, others will have animal welfare concerns, particularly if
the animal ovum donors have to be bred specifically, and are not surplus from the abattoir.

Defence of a Principled Case

22. We have been brief in the preceding four paragraphs because the primary thrust of our concern does
not depend on consequentialist, pragmatic, practical issues such as safety. Sooner or later, science and
technology tend to overcome these. Rather, creating human-animal hybrid and chimera embryos is wrong
in itself, for the reasons we outline above. If the Government proposal to ban these procedures is upheld,
then because “necessity is the mother of invention”, ethical science will seek and find in non-controversial
research the cures we all want.

23. In conclusion, we reaYrm our support for theGovernment’s proposed ban on the creation of human-
animal hybrid and chimera embryos, and agree on this issue with the Minister’s vision for ethical science
that “the overarching aim is to pursue the common good through a system broadly acceptable to society”(10).
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January 2007

Memorandum 24

Submission from the Royal College of Obstetricians and Gynaecologists

1. The Royal College of Obstetricians and Gynaecologists is concerned at the suggestions of outlawing
the transfer of human nuclei into animal eggs even as part of scientifically approved research projects.

2. There is considerable disquiet about women acting as donors for stem cell research (Editorials,
Nature).1-3 There is additional concern where nuclear transfer is intended as part of “therapeutic cloning”
studies, as these procedures are in the early stages of development and many failures would be expected.

3. Nuclear transfer technology could produce significant advances in the understanding of the cellular
mechanisms of diVerentiation and de-diVerentiation, which are relevant to our understanding of neoplasia
and early human development. It will also allow study of important inherited clinical disorders in vitro
reducing the need for animal models. Whilst stem cell lines containing specific genetic abnormalities such
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as cystic fibrosis and Huntington disease have been generated from embryos surplus to PGD procedures,4,
5 certain serious disorders such as motor neurone disease and Parkinson’s disease are not amenable to PGD,
hence an alternative source of stem cell generation for study is required. Nuclear transfer using somatic cell
nuclei from aVected patients inserted into appropriate oocytes would allow generation of stem cell lines
containing the relevant mutation for the study in vitro of these disorders.

4. As a college concernedwith the health of women, it would seem both prudent and fair that preliminary
experiments are conducted first on easily obtained animal oocytes (such as from cow ovaries from the meat
industry), avoiding women having to undergo the discomfort and risk of ovarian stimulation and vaginal
egg retrieval for research purposes until there is a significant prospect of success with nuclear transfer.

References

1 Safeguards for donors, Nature (2006) 442, (7103), 601.
2 Ethicists and biologists ponder the price of eggs, Nature (2006) 442, 606.
3 Health eVects of egg donation may take decades to emerge. Nature (2006) 442, 607.
4 Pickering S J,Minger S L, PatelM, TaylorH, BlackC, Burns C J, et al. Generation of a human embryonic

stem cell line encoding the cystic fibrosis mutation deltaF508, using preimplantation genetic diagnosis.
Reprod Biomed Online 2005;10(3):390–7.

5 Mateizel I, De Temmerman N, Ullmann U, CauVman G, Sermon K, Van de Velde H, et al. Derivation
of human embryonic stem cell lines from embryos obtained after IVF and after PGD for monogenic
disorders. Hum Reprod 2006; 21(2):503–11.

January 2007

Memorandum 25

Submission from the Motor Neurone Disease Association

1. Background

1.1 Few disorders are as devastating as Motor Neurone Disease (MND). It progressively attacks the
body, removing the ability to walk, talk or feed oneself, but the intellect and senses usually remain
unaVected. There are estimated to be around 5,000 people living with MND in the UK. Half will die within
14 months of diagnosis.

1.2 The MND Association’s vision is “A World Free of MND” and we will fund and promote research
to bring about an end to the disease. Until that time we will do everything we can to enable everyone with
MND to receive the best care, achieve the highest quality of life possible and to die with dignity.

2. Executive Summary

2.1 The MND Association is concerned that current Government proposals for the regulation of hybrid
and chimera embryos will have a negative impact on research into this devastating disease.

2.2 Somatic Cell Nuclear Transfer (SCNT) techniques oVer scientists a potential source ofmotor neurons
for research studies that are otherwise currently impossible to perform, but progress in this area is hampered
by a lack of human eggs. The use of animal eggs and with human DNAoVers an alternative source of motor
neurons for research.

3. Introduction

3.1 The MND Association welcomes the Science and Technology Committee’s inquiry into current
Government proposals for the regulation of hybrid and chimera embryos.

3.2 We fully endorse the Committee’s recommendation stated in the White Paper that revised legislation
should permit the creation of hybrid and chimera embryos for research provided they are destroyed in line
with the 14 day rule applicable to human embryos.

3.3 However, we do feel that it is important for the Committee to provide clear definitions of the various
terms being used, to avoid potential misinterpretation of their findings. A chimera describes an embryo
containing a mix of cells of diVerent species, whereas the term hybrid suggests a mixing of chromosomal
DNA. SCNT using an enucleated animal egg fused with human somatic cell, generates a cell that is most
commonly termed a cybrid.

3.4 The researchers propose to use cybrid embryos (with chromosomal DNA from humans but
mitochondrial DNA from the animal) for MND research.
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4. Why are Cybrid Embryos Needed for MND Research?

4.1 MND causes nerve cells that control movement to die. At present, there is no viable way of isolating
and studying living human motor neurons in the laboratory. This greatly inhibits research into the
mechanisms of motor neurone degeneration and the high-throughput screening of potential therapeutic
compounds.

4.2 Emerging stem cell technology oVers scientists a potential source of human motor neurons for
research. To date, at least two research teams in the USA have reported the successful generation of motor
neuron cell lines from embryonic stem cells (no similar success has been demonstrated with adult stem cells).

4.3 The creation of motor neurone cell lines from healthy people will represent a significant advance in
understanding the pathogenesis of MND. However, the creation of cell lines that most accurately represent
human forms ofMNDwill require SCNT techniques to fuse enucleated eggs with somatic cells frompatients
with the rare, hereditary forms of the disease. Progress is greatly hampered by a lack of human eggs.

4.4 We believe the use of animal eggs and the creation of cybrid embryos oVers a viable alternative source
ofmotor neurones, which could revolutionise research intoMNDand related conditions. As such, wewould
not wish to see this avenue of research closed oV to scientists.
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Submission from the Lawyers’ Christian Fellowship

I am writing to inform you that the Lawyers’ Christian Fellowship has grave concerns about the legality
of the HFEA’s decision that hybrid embryos come within the remit of the HFEA under the 1990 Act. We
have received an opinion from Counsel on this matter and are in the process of looking very carefully at the
law surrounding this issue and the decisions and action taken by the HFEA, in particular whether their
actions are ultra vires and therefore subject to judicial review proceedings.

We understand that the HFEA has just begun a consultation into this issue, but our concern is that in
deciding this issue is covered by the 1990 Act the HFEA has stepped outside its remit and usurped the role
of Parliament.

We will contact you again on this issue, but intend by this letter to put you on notice that the HFEA may
have acted illegally by making this decision.

We would welcome the opportunity to give oral evidence during your consultation on this matter.
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Memorandum 27

Submission from Dr Neville Cobbe, University of Edinburgh

1. If one believes everything that one reads in the recent press, apparently a hybrid embryo ban “hits
hopes of Alzheimer’s suVerers” and “would cost patients’ lives” since cloning “can beat disease” and will
oVer “the first eVective treatments”. As I have previously stated in evidence submitted to Parliament in 2004,
I consider any suggestion that cells from mixed-species cloned embryos might be used in treating patients
to be both naı̈ve and irresponsible. However, I note that the current focus is on research rather than direct
use in therapies, even if this distinction often fails to be conveyed by the media, so I will restrict my
subsequent comments accordingly. Indeed, I can at least welcome the fact that the current demand to use
eggs from other species may reflect growing recognition of concerns regarding potential risks to women if
eggs are required for research on such a large scale. Furthermore, such newfound recognition of risks would
also be consistent with apparent trends towards minimal stimulation IVF and elective single embryo
transfer. Nevertheless, one may be left wondering how feasible it is to model various non-congenital and
late-onset conditions simply by studying cells from embryos in vitro, never mind the additional
complications due to disrupted gene expression associated with nuclear transfer and questions of how such
complications would not be exacerbated by the use of eggs from more distantly related species. I therefore
hope that anyone wishing to make strong claims about the purported promise of such research should also
be willing to publicly provide the fullest possible explanation of the underlying rationale, supported by
appropriate reference to available evidence.

2. On 10 January 2007, The Times published a letter signed by 45 individuals in which the following
was stated:

“There are clear potential benefits to human health from, for example, being able to grow stem
cells with specific genetic abnormalities, improving the eYciency of therapeutic cloning techniques
and establishing cell lines for the testing of new treatments for diseases such as motor neuron
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disease, Alzheimer’s disease and spinal muscular atrophy. All this can be done without having to
rely on the use of human eggs which are in very short supply and are needed for treatment of
patients with infertility.”

It is particularly interesting to note that Professor Alison Murdoch of the Newcastle Fertility Centre is
among those who have added their names endorsing this statement, whilst she is described in this letter not
as a clinician but rather as a “stem cell researcher”. This inevitably begs the question as to why Professor
Murdoch should be so keen to recruit additional women to provide her with as many eggs as possible in
attempts to clone human embryos, as clearly revealed by theminutes ofHFEAResearch LicenceCommittee
meetings, if she believes that the use of human eggs for such research is unjustified. This becomes all themore
curious when the same person is engaged in the direct treatment of patients fromwhom eggs are obtained for
such research and yet this individual now appears as a signatory to a statement acknowledging that women’s
eggs are in very short supply and are needed first and foremost for infertility treatment. One would therefore
expect that anyone signing such a statement should also be quick to voluntarily relinquish any licence
facilitating the recruitment of as many women as possible to provide eggs for cloning.

3. Alternatively, such discrepancies between expressed views and apparent practices might raise
questions regarding how much time was available to others to read the final draft of a letter to The Times
before adding their names. On discovering that the person primarily responsible for this letter was Dr Evan
Harris MP, I wrote to him by e-mail on 12 January 2007, also asking who was responsible for drafting the
exact wording, how many actual members of the entire scientific community were approached concerning
this letter and how many of these became signatories, or else what motivated the choice of particular
individuals whose signature was solicited. Unfortunately, no direct answers to these questions have yet been
forthcoming. Nevertheless, Dr Harris did manage to reply within just over 10 minutes from a computer at
Westminster (IP address: 10.136.10.10) and oVered tomake a telephone call (“from a train!”) but apparently
would not provide answers in writing.

4. Regarding the ethics of research involving human/non-human entities, Dr Jason Scott Robert has
recently pointed out how there may be an important tension when some studies that might be more
questionable scientifically could also be those that are less likely to pose significant ethical concerns and vice
versa1. To date, most attempts to clone mammals using eggs from distantly related species (such as those
belonging to separate mammalian orders) have apparently only permitted limited embryonic development as
far as the blastocyst stage2–10whilst development to this stage (in order to derive embryonic stem cells) is not
necessarily equivalent to full reprogramming even when performing nuclear transfer with eggs from the
same species11. The species status of the resulting entity may also be open to question, despite the frequently
quoted refrain that such embryos would be more than 99% human in terms of DNA content. Such a figure
deals only with relative numbers of unique protein coding genes and assumes that each is present in the cell
with an equal copy number. However, when the number of mitochondria typically present in an unfertilised
egg is also taken into account12–15, estimates of the nuclear fraction of total DNA in the resulting product
of nuclear transfer may drop to under 70% or so and estimates of the nuclear fraction of protein coding gene
copies may be less than 2%. In light of issues concerning developmental potential and overall proportions
of DNA from diVerent species, how might such a presumably non-viable entity be classified as a human
using either Ernst Mayr’s biological species concept16 or complementary use of an evolutionary species
concept17?

5. Even in the absence of the aforementioned empirical data concerning cross-species cloning attempts,
it is doubtful how long most such mixed-species embryos and any cells derived from them would survive
since it appears that host mitochondrial function is not properly supported by donor nuclei from more
distantly related species18–25. This is especially relevant since oocytes with lower mitochondrial numbers
seem to have lower developmental potential12–15, indicating the importance of adequate functioning
mitochondria for subsequent embryonic development. Although reports diVer regarding the preferential
replication of donor or recipient mitochondria8, 21, 26–31, it is nonetheless possible that supplying more donor
mitochondria may alleviate some incompatibility problems26. However, known diVerences in the
reprogramming of gene expression during the earliest stages of embryonic development in diVerent
mammalian genera32–34 and similarities between defects in cloned animals and interspecific hybrids35–39

together suggest that use of eggs from more distantly related species would lead to even more defects in
reprogrammed gene expression. Whereas one research group has reportedly derived embryonic stem cells
following transfer of nuclei from human skin cells into rabbit eggs40, a report in the journal Nature barely
a year ago described how doubt remains within the research community regarding the feasibility of this
approach41, possibly aggravated by fraudulent claims about the derivation of stem cells from cloned human
embryos.

6. Consequently, if viable oVspring of particular species are extremely unlikely to be obtainedwhen using
eggs and donor nuclei from distantly related mammals, then there may be a tension between the purported
scientific benefit of transferring human nuclei into eggs from various species and the moral status of the
resulting entity. For example, would this mean that there are fewer ethical concerns about the use of what
would seem to be intrinsically non-viable embryos of dubious species status, compared to the destruction
of potentially viable human life? Conversely, would the need for more accurate reprogramming lead to
subsequent demands for eggs from more closely related species, perhaps even chimpanzees? As it happens,
I have already raised the question of using primate eggs in conversation with Professor Ian Wilmut.
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Although both of us felt that the Home OYce would presently be far less likely to endorse this anyway, it
may still be worth considering whether it would be wiser to also address this specific issue in current
legislation before potentially raising additional public concerns. After all, if the use of numerous eggs from
women for cloning research is presently considered unjustifiable due to the risks involved and the lack of
personal or guaranteed benefit42, then how would the use of eggs from non-consenting members of any
sentient and endangered primate species be considered more justifiable?

7. On the other hand, it is conceivable that the use of eggs from less closely related species might be used
in more basic research to advance understanding of the factors in an egg required for reprogramming gene
expression43, though a host of preliminary data also suggest thatmuch of the desired information concerning
early developmental potential can already be obtained without actually cloning embryos at all44–46.
However, if it is therefore acknowledged that the transfer of human nuclei into cow or rabbit eggs is simply
basic research with no clearly predictable or uniquely guaranteed clinical benefits, then questions may
remain as to how this can be accommodated by the present wording of either the Human Fertilisation and
Embryology Act or Statutory Instrument 2001 No 188. This is not so much a question of whether such
research with mixed-species entities is necessarily illegal at present, but rather a question of whether or not
it might lie outwith the scope of current regulations and how the HFEA might be qualified to handle this.

8. Aside from the questions above, more challenging issues may be raised through the creation of some
chimeric animals in which distinct populations of cells are derived from human embryos and those of other
species, especially where this involves neurons and a risk that any resulting creature might exhibit
characteristics that would be considered ethically unacceptable to find in an experimental animal. There is
not the space here to explore this adequately, so I would refer those interested to recommendations by the
National Academy of Sciences in the U.S.A.47 and a previous “Policy Forum” in the journal Science48. In
considering the objectives of such experiments, one should consider whether a 14 day limit for chimeric
embryo experimentation would necessarily be satisfactory from a scientific perspective and also examine
how decisions in this area might expose inconsistencies if the termination of life may be considered by some
to be more justifiable when increasingly human qualities are observed, rather than according increasing
respect and rights with increasing signs of humanity in a chimera, as would seem more ethically sensible.
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Submission from the Association of Medical Research Charities (AMRC)

Executive Summary

AMRC welcomes the House of Commons Science and Technology Committee’s inquiry into the
Regulation of Hybrid and Chimera Embryos and is pleased to have the opportunity to submit
evidence.AMRC is a membership organisation of the leading medical and health research charities in the
UK. Working with our 112 member charities—many of them also patient organisations—and partners, we
aim to support the sector’s eVectiveness and advancemedical research by developing best practice, providing
information and guidance, improving public dialogue about research and science, and influencing
government. Following the recent announcement by the Human Fertilisation and Embryology Authority
(HFEA) that they will delay a decision about whether to grant two licences to researchers seeking to conduct
work involving hybrid embryos in order to provide more time for public consultation, AMRC is conducting
a survey of all our members to inform the deliberations of HFEA, the Science and Technology Select
Committee and others on this issue.However, a number of our member charities including Parkinson’s
Disease Society, Multiple Sclerosis Society, Motor Neurone Disease Association and the Alzheimer’s
Society have already gone on public record to express their disquiet at the impact on research in their
respective fields, of a possible ban on work involving hybrid embryos. Comments from other charities in
support of this viewpoint are included as an Appendix to this memorandum.We share their concerns. And
without wishing to pre-empt the outcome of our all-member survey, we believe that any ban would hamper
a potentially vital avenue for research which could greatly increase our understanding of serious medical
conditions which may ultimately lead to new treatments and cures.

Background

On 11 January, the Human Fertilisation and Embryology Authority (HFEA) deferred a decision about
whether to allow scientists to use animal eggs as “shells” for the creation of “hybrid” human embryos. These
hybrids would contain virtually no animal DNA, but involve using an animal egg to host the nucleus and
hence DNA (genetic material) from a human cell. This could come, for example, from the skin of a patient
with Parkinson’s disease, and a very early stage embryo thus be created as a source of further cells for
research. Two groups have so far sought licences for such work: one, led by Stephen Minger at King’s
College London is researching diseases with a genetic basis, such as Alzheimer’s, spinal muscular atrophy
and Parkinson’s. Lyle Armstrong and colleagues at Newcastle University want to use the technique to study
how stem cells develop into the diVerent specialised tissues of the body with a view to growing such tissue
for transplant operations. In addition, Chris Shaw of King’s College London and Professor Ian Wilmut of
Edinburgh University are considering applying for a licence to use embryonic stem cells to help patients
suVering from motor neurone disease.

Rationale

There is a shortage of human eggs for research purposes, which is why scientists want to use animal eggs
as shells to create embryos. These would have human geneticmaterial inserted into them, usually taken from
people with the condition under study, be allowed to develop for no more than 14 days and be a source of
stem cells. These cells would then be directed to develop into any one of a number of specialised types, such
as heart muscle, neurones or hormone-producing tissue, allowing the disease processes that occur within
them to be studied. There is no intention of allowing these embryos to develop beyond the 14-day stage,
nor, at least currently, to use the resulting stem cells directly for treatment. The HFEA currently licences
the creation of human embryos as sources of stem cells. Given the scarcity of human eggs for this purpose,
the use of animal eggs could be viewed primarily as a practical step enabling stem cell research that is already
accepted to proceed with greater ease.

Public Consultation

The main arguments put forward against this work by pressure groups and religious organisations
include: that mixing animal and human cells is immoral and demeaning (to both species), that stem cells
from adult humans would be as useful in research as creating new embryos and that such research is a step
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on a slippery slope to the day when a hybrid embryo will be implanted and allowed to develop into an
organism. We also acknowledge the 2000 expert-group report’s conclusions on stem-cell research led by
Liam Donaldson, the Chief Medical OYcer—which concluded: “The use of eggs from a non-human species
to carry a human cell nucleus was not a realistic or desirable solution to the possible lack of human eggs for
research or subsequent treatment”—as setting a precedent that the Government rehearsed in its 2006 White
Paper.However, we believe that although the public consultation revealed some antipathy, it was principally
concerned with a diVerent issue—the regulation of fertility treatment, and that the agency could have been
more proactive in garnering a range of views on this specific issue both ahead of the formal consultation
period and during it. Indeed, it is our experience—and those of our member charities who often have active
public and patient involvement programmes—that those who know the reality of illness and disease, are
more willing to support groundbreaking and controversial work for patient benefit. So, although we
welcome the further opportunity for consultation we do believe some of the controversy that has since
occurred could have been avoided if the consultation been conducted more thoroughly in the first instance.

The Need for Public Engagement

AMRC both encourages public debate about medical research and respects and acknowledges sensitive
feelings surrounding this issue, but it is important to balance these against the medical benefits that might
be lost if such work were outlawed. Just as with the use of animals in medical research, which has
overwhelming public support, we need to ensure that well-regulated, carefully planned and high-quality
work for patient benefit is encouraged, in a climate of public understanding and against a background of
ongoing public engagement. Researchers who are tasked with unraveling and treating devastating disease
appear to see this work as potentially beneficial. It is AMRC’s view that wemust not prevent this work from
happening but must now work with them to help increase public knowledge of the reality of this, and what
might be lost if it is not allowed to progress. We have seen patient and public support consistently generated
in such ways in relation to the use of animals in medical research.

January 2007

Annex

Scientists researching muscular dystrophies and allied neuromuscular disorders have for a long time
thought that human stem cells oVered the realistic possibility of developing new treatments for what are a
devastating set of diseases. Stem cells also oVer the realistic possibility of creating an environment for
researching drug treatments reducing the need for human and animal testing. Both these avenues of
investigation are constrained by a shortage of human stem cells, a shortage which would be addressed by
proposed advances in chimera embryo research the underlying technology of which, cell nuclear
replacement, is well known to both the HFEA and the Muscular Dystrophy Campaign. The HFEA granted
a research licence to a team using cell nuclear replacement funded by the Muscular Dystrophy Campaign
investigating mitochondrial myopathy. Research such as this is well regulated in the UK. The charity’s
members are very clear in their unequivocal support for advancing research into technologies that might
oVer current and future generations the hope of treatment for muscular dystrophy and would resist all
attempts to curtail such advances. One such advance is research into chimera embryos which should be
encouraged now and into the future.

Philip Butcher
Chief Executive OYcer
Muscular Dystrophy Campaign

Stem cells oVer a new and exciting avenue of medical research that may revolutionise research intoMotor
NeuroneDisease. The creation of cell lines thatmost accurately represent human forms ofMNDwill require
cell nuclear replacement techniques, to fuse enucleated eggs with somatic cells from patients with the
hereditary forms of the disease. Progress, however, is greatly hampered by a lack of human eggs.

The use of animal eggs oVers a viable alternative approach to the creation of motor neurone cell lines,
with the potential to help identify the causes of MND, aid understanding of mechanisms of motor neuron
death and fast-track the identification of potential therapeutic drugs. We do not wish to see this avenue of
research closed oV to scientists and with it, the prospects of rapid advances in the search for a cure for this
devastating disease

Kirstine Knox
Chief Executive
Motor Neurone Disease Association



3607571029 Page Type [E] 31-03-07 01:34:26 Pag Table: COENEW PPSysB Unit: PAG4

Ev 96 Science and Technology Committee: Evidence

Memorandum 29

Submission from Professor Sir Martin Evans

Executive Summary

There is a confusion of the use of terminology and I attempt to provide a clarification of the use of the
terms chimaera (chimera) and hybrid (with cybrid) as currently used in the context of mammalian cell
biology.

Human embryos and human cells in culture—including human embryonic stem cells—need to be clearly
distinguished.

Experiments involving chimaerism of experimental animals (including embryos) with human cells will be
an essential tool in advancing the possibilities of stem cell based tissue therapy. These studies will be mainly
with stem and precursor cells which are not embryonic stem cells although they may or may not have been
derived from them. “Reach-through” regulation from HFEA is undesirable and probably impractical.

Submission

In the White Paper “Review of Human Fertilisation and Embryology act December 2006” paragraphs 2.79
to 2.83 consider embryos combining human and nonhumanmaterial. I consider that there is a lack of clarity
in definition, which adds to the amount of concern being expressed.

1. Biological experiments which combine two distinct cells or their components fall into at least three categories

1.1 Chimaera

Two or more distinct, intact cell lines are combined to contribute to a structure. An example would be a
chimaeric mouse made by aggregating two early embryos. This mouse (sometimes called tetraparental) has
in most if not all its tissues and organs cells from both sources. These cells interact and cooperate, but do
not combine or exchange genetic material. (As an exception, in certain tissues—most noticeably, the skeletal
muscle—because there is a natural process of cell fusion during development the cells in the tissue contain
genetic material from both the original embryos.) Such chimaeric mice are also made by adding embryonic
stem cells to an early mouse embryo and here, the resulting mouse has tissues containing cells originating
from the embryonic stem cells. Thus a chimaera in this usage of the term does not imply chromosomal or
genetic mixing. Although most experimental mammalian chimaeras have been made from embryos or cells
of the same or closely allied species one series of experiments inadvertently used mouse ES cells to make
mouse-rat chimaeras.(1) These, in contrast to mouse-mouse chimeras, had a very small contribution from
the foreign component. Earlier experiments to make rat and mouse chimaeras using early embryo
manipulation also failed to produce extensive chimaerism in viable oVspring.(2)

1.2 Hybrid

Two ormore distinct cells are fused together—cell hybridisation. This is usually an in vitro procedure and
has been used extensively between species to derive cell lines with partial chromosomal contributions from
one of the partners in order to carry out somatic cell genetics. It has also been used between cells of diverse
diVerentiated type in order to study the controls of diVerentiation. These hybrid cells, whether or not grown
into a cell line contain an admixture of the genetic material from both original partners.

1.3 Cybrid

Components (less the nucleus) of one cell are fused into another cell with its nucleus. Conversely, the
nucleus may be added back to the cytoplasm (without the nucleus) of another cell. In vitro, the product of
this technology has been termed a cybrid (cytoplasm hybrid) and experiments of this sort have been largely
used to attempt to study controls of diVerentiation. This is also the technique used in SCNT of a somatic
cell nucleus into an enucleated oocyte. Thus this technique is essentially making a cybrid. The cell,
contributing the cytoplasm (ie the oocyte) provides no chromosomal genetic material.

2. Necessity of regulation

2.1 I would also like to submit that legislation and regulation should seek to permit and indeed promote
scientific progress, but must prevent misuse. In this context, the only area for foreseeable serious misuse of
experiments which combine human and animal material, particularly in an embryo, are those which involve
allowing development in vivo.
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2.2 There are several problematic scenarios. The one which would involve development of an
experimentally manipulated embryo in a human is, and should be, outlawed. The other is allowing
development of an extensively humanised embryo in vivo in another species. This needs to be tightly
regulated. Regulated, but not outlawed because there are potentially very important studies, which will be
needed if and when embryo produced cells approach therapeutic use.

3. Distinction between ES cells and embryos

3.1 In this context, I believe that it is very important to diVerentiate between human embryos and human
embryonic stem cells, and between their use entirely in vitro and in embryo manipulation. Tissue culture
cells—no matter their developmental potential—are not embryos. I consider that the attempt to regulate
the use of entirely properly derived cells and cell lines by a “reach-through” from the HFEA regulations is
misguided. Regulation is entirely appropriate at the stage of use of human embryos. Regulation will also be
entirely necessary at the stage of human therapeutic application of the products of stem cells. Between the
two theUK could benefit by using the lightest possible touch. It is also pertinent to observe that cell cultures
intended for therapeutic applications in tissue therapy will not be ES cells but populations of precursor cell:
their diVerentiated derivatives. These cells may or may not have arisen from human embryos at their
eVectiveness will need to be tested in animal models—ie in chimaeras.

January 2007

Memorandum 30

Submission from Comment on Reproductive Ethics (CORE)

Comment on Reproductive Ethics (CORE) is a public interest group involved since 1994 in the ethics of
assisted reproduction, cloning and stem cell technology. We have given oral and written evidence to the
Science and Technology Committee on reform of the HFE Act, and have participated in relevant
consultations called by the Department of Health and the Human Fertilisation and Embryology Authority.
We have organised conferences on women’s health issues within the European Parliament, where concerns
about egg donation for research and the ethics of stem cell research have been addressed.

Wewelcome this opportunity to raise some of ourmany concerns in relationship to the creation of animal/
human hybrid and chimera embryos.

Summary

The scientific and legal complexities surrounding the creation of animal/human hybrids and chimeras are
colossal, with currently no consensus on definitions, no consensus on either the feasibility or necessity of
such creations, and no possibility of any workable international accord. It must be noted, however, that to
date more countries are opposed to than in favour of such hybrids.

In this climate of uncertainty and disagreement, we can see no justification for the UK to rush into
decisions, and we recommend absolute caution. Furthermore, despite the claims made by the HFEA, it is
in no way certain who has authority in this field. CORE is not convinced that the HFEA has jurisdiction.
This matter alone demands serious clarification.

We recommend that considerable time and discussion be spent in thorough investigation of these issues,
both nationally and internationally, and taking proper notice of the position of other countries. This must
be done both at the highest academic and scientific levels but also as broadly as possible so that the public
is properly and accurately informed. The economic implications of international agreements on human
tissue must not be underestimated.

Having looked at the current evidence, CORE’s position is that animal/human hybrids and chimeras are
neither necessary nor desirable.

Concerns

1. Why such haste?

Given the serious implications and novelty of the science in question, we welcome the initiative of the
Science and Technology Committee in inviting public commentary on the Government’s proposals for the
regulation of animal/human hybrid and chimera embryos for research purposes. We feel nevertheless that
it is unfortunate that this consultation is taking place within such limited time constraints, as this will be the
first occasion when these controversial matters has been discussed in any real depth.

Animal/human hybrids were considered during the earlier Science and Technology Consultation on
Reform of the Act, but neither then nor during the Department of Health’s subsequent consultation was
this proposal singled out for any specific consideration.
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We also note that the current initiative of the Science and Technology Committee has not been widely
publicised and inevitably only those closely involved with the issues in question will participate.

Recent criticism of the Government White Paper’s recommendations dismissed the “partisan” nature of
those who had contributed to the consultation exercise, suggesting that the opinions of religious and pro-
life lobbies had predominated.

It would be equally possible to argue that the pro-cloning scientific lobby in the UK has been allowed
exaggerated influence. Certainly the media coverage of animal/human hybrids recently has been anything
but impartial, giving the impression that there are no scientific arguments against such research, and that
the only opposition comes from those opposed to destructive embryo research. As we will elaborate later,
the international picture is much more complex, as is the science itself.

CORE encourages balanced and informed debate, and urges the Government to ensure that this takes
place.

2. Scientific considerations

Before establishing the legal status of animal/human hybrids and chimeras, it is essential that we have
agreement as to the exact scientific nature of the proposed entities.

We suggest that nothing in this area of science is currently very clear and to give you just a taste of the
level of uncertainty involved, we refer you to minutes of HFEA meetings where these issues have been
discussed. Please note the following quotes as examples, taken from a paper prepared for the Scientific &
Clinics Advances Group (SCAG) of the HFEA (26 April 2006):

“Members discussed the fact that it is unknown what the proportion of contribution from human
and animal mitochondria will be in these hybrid embryos.”

“It is questionable whether this technique can produce physiologically normal stem cells lines.”

“One member suggested that for the first 5 or 6 days of development the entity would initially be
predominantly rabbit. It would then become gradually humanised. It will become predominantly
human by eight or nine days of development.”

Contrast this last statement with a comment made by renowned neurologist, Lord Walton of Detchant,
during a debate in the House of Lords on hybrids and chimeras (9 January 2007):

“Such cells produced by tissue culture would be free of any significant component of animal
mitochondrial DNA”. Given that such cells would be derived around days five or six of embryo
development it is hard to know what to make of either statement.

Public Health Minister, Caroline Flint, in a letter to The Observer, 21 January, 2007, remarks that there
is no firm consensus, “about precisely which human-animal creations should be allowed, any immediate
imperative for doing so, or the availability and interpretation of supporting evidence.”

CORE could produce pages of contradictory statements, made at the highest level, re the significance or
not of maternal mitochondria and the risks or not of physiological abnormalities.We draw the Committee’s
attention, for example, to a major European research project, in which Newcastle University is
participating, focusing on abnormalities of mitochondrial origin (www.mitodata.org).

The point we wish to make, however, is simply that nothing is currently at all clear about the science
involved, and it would be extremely unwise to rush into decisions without a rigorous objective scientific basis
to deliberations.

It is unthinkable that decisions as to the nature of an animal/human hybrid should be left to the
deliberations of the HFEA, let alone their subcommittees on Ethics and Law, or the aforementioned
Scientific and Clinical Advances Group, and we can see little purpose to the Authority conducting their own
consultation later this year. Such a consultation should be undertaken by Parliament.

3. Legal considerations

With so much uncertainty relating to scientific definitions of animal/human hybrids it is extraordinary
that the Chief Executive OYcer of the HFEA, Angela McNab, has issued a press statement claiming
licensing authority in this field. Minutes of the meetings of the Ethics and Law Committee (ELC) of the
HFEA themselves reiterate the uncertainties of the scientific nature of animal/human hybrids. As a
consequence therefore there is even more uncertainty as to their legal status as this clearly depends on a
definitive agreement on the science.

The legal position remains unclear and this opinion is being expressed from many varied quarters.

It must be remembered that, under the HFE Act 1990, the HFEA is only responsible for human gametes
and human embryos. In the instance of animal/human hybrid cloning, no human gametes are involved, and
it has yet to be established whether any embryo that might develop from an animal egg is animal or human,
particularly in the early period when stem cells would be extracted.
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In the same Lords’ Debate cited earlier, Government Spokesperson for Health, Lord Hunt of Kings
Heath, states “Our understanding is that the law is unclear about the regulation of human and animal
embryos created by novel processes.” Lord Walton of Detchant has no such doubts and argues that cells
produced in this way cannot be construed as embryos under the terms of the HFE Act.

The Health Minister, Ms Flint, again in her letter to The Observer, 21 January 2007, speaks of the need
“to clarify the extent to which regulation will apply to the creation and human-animal hybrids and chimeras
for research”.

4. Justifying the use of human embryos

Whilst it is important to contain the debate on animal/human hybrids and chimeras within certain clear
parameters, we cannot completely ignore the history of research in this area and the significant ethical issues
associated with use of the human embryo and human cloning.

The use of embryos was argued initially as being indispensable to progress, and the law was developed as
a balancing exercise between respect for the embryo and the purported need to do research on it. In theHFE
Act this concept is contained in the term “necessary and desirable”, qualities which have to be demonstrated
before such research is permitted.

CORE reiterates its total opposition to destructive embryo research, but feels that even within the model
of the balancing exercise, not enough rigorous assessment of the need for human embryos for research has
been undertaken.

We suggest that the time has come for a thorough analysis of the history of embryo research. It is 17 years
since the 1990 Act was passed and we should be assessing honestly how many embryos have been used in
this time, and what real benefits have derived from the experiments to date. This analysis should cover both
fertility treatment and stem cell research, and include the most recent licenses issued for cloning using cell
nuclear transfer. Only in this way can an objective assessment bemade as to the real necessity of using human
embryos in this way, irrespective of how they have been obtained or created.

5. The international perspective

Without re-opening the debate on the use of the human embryo per se it must nevertheless be noted that,
whilst there are varied positions taken on the use of embryo surplus to IVF requirements, there are very few
countries in the world who permit the deliberate creation of embryos for research purposes. It should be
noted, too, that opposition to human cloning either for reproduction or research purposes is the majority
position worldwide. It is untenable to polarise opposition as coming primarily from religious quarters.

The UK, therefore, is already out on a limb in relationship to world opinion, and current proposals to
create animal/human hybrids are distancing the UK ever further from world, and particularly European,
thinking. It is arrogant to suggest that we know better than most other countries.

We recommend an objective assessment of the rationale behind the position of these countries, and in
particular draw your attention to the deliberations of the Australian Senate, which culminated in a
unanimous rejection of animal/human hybrids in December 2006. The rejection was based on a pragmatic
scientific basis of either poor or unnecessary science but also included interestingly concerns for the welfare
of animals.

6. Economic considerations

We are hearing too frequently these days that scientists should be able to do whatever they like, providing
there are no tangible risks involved, a libertarian approach which CORE certainly does not endorse.
However, even if one does not accept the justification for ethical limitations to research, there are
nevertheless serious economic implications which cannot be ignored.

We cannot aVord to fund every research project that is proposed and so further balancing exercises must
be performed to assess how best to spend available resources. Public funding must be directed towards
research which is scientifically sound. There is a duty, therefore, to analyse with proper scientific rigour the
claims made about embryonic stem cell research and cloning, and even more urgently in relationship to the
alleged benefits of animal/human hybrid cloning. In particular the status of adult stem cell research, and the
use of post-natal stem cells (amniotic, placental and umbilical cord) must be considered more seriously.

We have a continued duty to objectivity and the proposed assessment of previous research involving the
human embryo will also be invaluable in following these economic considerations.

In the European context these considerations are particularly important, as no therapy involving human
tissue is likely to be marketable if not developed in accordance with EU regulations. We feel that any future
Government initiative should take this on board much more seriously than has been the case to date.
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7. Are there acceptable alternatives?

The most widely stated justification for going ahead with animal/human hybrid and chimera research at
the moment is that it will provide an ethical source of mammalian eggs and avoid putting human donors at
risk. CORE is one of the first to argue that egg donation for research is too risky and invasive to be justified,
but we are also the first to argue that combining human and animal tissue in this way is not an appropriate
or safe alternative.

Animal cross species work has not been perfected, animal cloning processes are still light years from
delivering high success rates, and human cloning does not seem to be working properly (if at all) in any
country in the world. To argue that we need to do animal/human hybrid and chimera research when the
results are so poor in similar fields which are nevertheless far more straightforward, seems quite
extraordinary.

There are already research projects investigating the derivation of embryonic-like human stem cell tissue,
bypassing any creation of human embryos. Obviously such possibilities require individual analysis, but are
suYciently numerous and interesting that they should be taken into consideration. CORE recommends that
the Science and Technology Committee reads “Alternative Sources of Human Pluripotent Stem Cells”, A
White Paper from the US President’s Council on Bioethics in this regard. (www.bioethics.gov)

January 2007

Memorandum 31

Submission from the British Medical Association

Executive Summary

1. The British Medical Association (BMA) is disappointed with the Government’s intention, as set out
in the White Paper, to prohibit the creation of hybrid and chimera embryos for research purposes. The use
of animal oocytes as a vessel in which to develop human embryonic stem cells would help to overcome the
severe shortage of human eggs for research aimed at improving the technique of cell nuclear replacement
and the development of human embryonic stem cells. It would also make it possible to develop stem cell
lines with established genetic mutations, providing a model for studying serious medical conditions.

2. Prohibiting the creation of hybrid embryos would cause serious delay to this very important research.
TheUKhas legislationmaking it a criminal oVence to replace such embryos into a woman, and a regulatory
system to ensure that the research is subject to close scrutiny, which provide the necessary safeguards to
prevent abuse. The BMA hopes the Government will revise its position and allow this research to proceed
so that the maximum benefit can be accrued.

About the BMA

3. The BMA is an independent trade union and voluntary professional association which represents
doctors from all branches of medicine all over the UK. It has a total membership of over 138,000.

In Response to the Committee’s Inquiry

4. The BMA is strongly supportive of embryonic stem cell research. This research, carried out under the
control of the Human Fertilisation and Embryology Authority (HFEA), has the potential to improve our
understanding of and treatment for many very serious medical conditions.

5. Most embryo research uses embryos left over from IVF treatment that have been donated for research.
These are few in number and are usually of poor quality. There are a very small number of good quality
oocytes available for stem cell research and even with theHFEA’s recent decisions to allow both egg sharing
for research and altruistic donation of oocytes for research by those not undergoing treatment, the numbers
will remain low.

6. In the BMA’s view, the use of animal oocytes as a “vessel” in which to develop human embryonic stem
cells provides an acceptable alternative. It would overcome the severe shortage of human oocytes available
for research and permit the development of cell lines from individuals with the condition that is being
studied.

7. The White Paper does not give any reasons for prohibiting this research, except some fear that the
public may have concerns, particularly about the possibility of creating pregnancies using hybrid embryos
and bringing those pregnancies to term. Given that it is already a criminal oVence (Human Reproductive
Cloning Act 2001) to replace such an embryo into a woman, it is not clear why those unfounded concerns
should be used to justify a prohibition on this important research.
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8. Most of those who have publicly expressed concern about the creation of hybrid embryos are those
who are opposed to any use of human embryos for research and their opposition needs to be understood in
this context. The BMA, however, supports human embryo research and can see no reason for aVording
greater status and protection to a hybrid embryo than to embryos created using human oocytes and CNR
(indeed, it could be argued that they should have less status and protection since it is not clear that they are
“human”). Given that the UK Parliament has decided to permit embryo research, in votes both in 1990 and
in 2001, it is diYcult to understand the reasoning behind the proposed prohibition.

9. The Government has expressed its support for embryonic stem cell research and is keen for the UK to
maintain its position as a world leader in this area. It seems contradictory then to prohibit one important
aspect of this research, simply because of a concern about possible “public unease”. (The views of a small
number of self-selecting individuals, who clearly hold strong views on the issue, should not be interpreted
as representative of the population as a whole.) The public is very supportive of stem cell research and, if
given clear and proper information about what is proposed, and the safeguards that are in place, the BMA
believes the public will accept this research.

10. The HFEA has suggested that there is disagreement within the scientific community about the need
for and benefits of this research; we are not aware of such disagreement about the need for this research. As
with any area of research, the benefits, or otherwise, will be a matter that can only be clearly determined
after the research has taken place. Reports of advances using others sources of stem cells do not diminish
the need to continue to pursue research into the development of embryonic stem cells.

11. The BMA believes there are strong arguments for allowing the creation of hybrid and chimera
embryos for research purposes only, under the regulation of the HFEA. We believe that banning such work
would seriously damage this important area of research, undermine the hopes of those who suVer from
serious diseases and risk the UK’s status as world-leaders in stem cell research. We support the view of the
Science and Technology Committee, set out in its report on reproductive technologies and the law, that this
research should be permitted and subject to licensing by the HFEA. We hope the Government will revise
its position on this matter.

January 2007

Memorandum 32

Submission from the Association of Clinical Embryologists

Introduction

The Association of Clinical Embryologists (ACE) was formed in 1993 to promote high standards of
practice in clinical embryology and to support the professional interests of clinical embryologists working
in the UK. It is a professional body for clinical embryologists.

Opinion

ACE is presently consulting its membership for an overall viewpoint. However, many members of ACE
support the creation of in vitro chimera embryos and therapeutic cloning since there are many potential
benefits for the fields of infertility and medicine, including a greater understanding of the fertilisation
process. The limited number of human eggs available for research presently limits research.

ACE is happy to provide any further written or oral evidence as required.

January 2007

Memorandum 33

Submission from Cancer Research UK

1. Cancer Research UK welcomes the Science and Technology’ Committee’s investigations into the
Government’s proposals for the regulation of the creation of animal/human hybrid and chimera embryos
for research purposes. We hope to see this build on the findings of the inquiry in 2005, where the Committee
concluded that this research was ethically acceptable and should be regulated by the Human Fertilisation
and Embryology Authority (HFEA).

2. Cancer Research UK is the world’s largest non-governmental organisation dedicated to cancer
research. We are committed to tackling cancer by understanding its causes and investigating how best to
diagnose, treat and prevent it. We also fund research aimed at providing the best possible support and
information to cancer patients and their families.
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3. The use of chimeric embryos has an important role to play in the advancement of medical research.
The UK’s positive approach to the regulation of stem cell research to date has ensured the development of
techniques, and resources that have strengthened theUK’s reputation as a global leader inmedical research.

4. While much cancer research uses adult stem cells, we believe that many patients suVering from serious
diseases, including cancer, could potentially benefit from carefully regulated research on embryonic stem
cells. Human chimeric embryos have the potential to provide a very valuable resource for this research.
Future stem cell research could also uncover ways of improving outcomes after treatment for cancer,
potentially providing us with the ability to regenerate or replace normal tissue following surgical removal
of cancerous tissue, or its destruction by chemotherapy or radiotherapy.

5. Cancer Research UK is conscious of the public’s concerns and acknowledges that there are important
ethical issues to be considered in sanctioning on the creation of hybrid animal/human embryos for research.
We strongly believe that strict governance of this work is fundamental to its success, and that the current
HFEA regulation is suYcient to do so. We are disappointed that the HFEA have stopped licensing this
research, pending the results of their consultation.

6. We hope that the Committee will recommend to the Government that it is in the best interests of the
public and researchers for the HFEA to resume licensing this research, as the current legislation is adequate
to regulate the creation of animal/human hybrid embryos for research purposes.

January 2007

Memorandum 34

Submission from the United Kingdom National Stem Cell Network (UKNSCN)

The UKNSCN was established in November 2006 in direct response to Recommendation 10 of the
Government’s UK Stem Cell Initiative report (the Pattison Report). It has been set up primarily to promote
the coordination of research at the national level through promoting interdisciplinary collaboration across
the various sub-disciplines of stem cell research. In addition, it will eventually become the national focal
point for communication with overseas researchers, themedia and the public, and will provide the “national
voice” to policymakers and regulators in the field of stem cell research. The secretariat is based within the
Research Councils in Swindon and operates under the guidance of a Steering Committee of eight members
chaired by Lord Naren Patel of Dunkeld.

The UKNSCN has submitted the following written evidence on behalf of the UK stem cell research
community. However, given the short time available to collate evidence, the Select Committee is invited to
note that the following evidence has essentially been prepared through the Steering Committee and a
handful of selected academics from within the community. The opportunity to consult more widely was
significantly limited.

Executive Summary

This document focuses on the appropriateness of the legislative proposals for regulating the creation of
hybrid and chimaera embryos (animal-human) set out in the Government’s recent White Paper (December
2006), and on the impact of these proposals upon UK stem cell research. It presents a balanced view of the
benefits, risks and requirements for the generation of hybrid and/or chimaera embryos (animal-human) for
research purposes on behalf of selected experts in the UK academic research community. The regulatory
body governing the use of the embryos in research is currently the Human Fertilisation and Embryology
Authority (HFEA). The Select Committee is invited to note theUKNSCN’s view that the current regulatory
framework for embryo research via the HFEA would not cover animal-human hybrid embryos since these
would be generated outside the IVF system and would have no fertility application at all. New legislation
and possibly an entirely new regulatory body might be required, although the UK’s current strict Home
OYce guidelines for animal experiments may cover this work. If that is indeed the case, then careful use of
the current regulatory framework for both human and animal embryo experimentationmaymean that there
is no need for any further legislation. The UKNSCN considers that any form of “blanket” ban on the
generation of animal-human chimaeras would be undesirable and that any new regulation should foster
scientific progress whilst preventing misuse. At the same time, the UKNSCN recognises that the successful
development and implementation of such regulation is dependent upon society’s active consent in this new
area of science.

1. Terminology

1.1 The UKNSCN considers that the use of the term “chimaera” for animal-human embryos generated
using current somatic cell nuclear transfer (SCNT) technology is both misleading and unhelpful. It is
misleading because it implies the mixing of chromosomal DNA from animals and humans (not the case with
SCNT) and it is unhelpful because it refers to the beast of classical Greek mythology which manifests the
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head of a lion, the body of a goat and the tail of a serpent—quite literally amonster created by the grafting of
tissues from diVerent organisms, rather than anything generated by genetic recombination. Developmental
biologists have used the term “chimaera” for any organism or embryo that contains the genomes from two
diVerent individuals, either from the same or diVerent species, which never become mixed in the same cell.
By this definition, animal-human embryos generated by SCNT are not chimaeras, save that they contain a
small amount of animal mitochondrial DNA as well as human nuclear DNA. This issue is discussed further
in paragraph 1.3 below.

1.2 The Select Committee might therefore wish to consider adopting the terminology “animal-human
hybrid embryos” to refer to the embryos which some researchers are seeking HFEA permission to generate
using SCNT technology. Even this term is not wholly scientifically accurate and may, of course, not be
palatable to the general public either. A more correct term would be “cybrid” (literally, cytoplasm hybrid),
indicating that the embryo is essentially human and contains a vanishingly small amount of animal genetic
material. A further new alternative term might be “composite”. Scientifically accurate terminology is vital
in deciding what might be prohibited and what might be permissible under regulation in any new legislation.

1.3 The nature of mitochondrial DNA/nuclear DNA chimaerism has generally not been very well
explained in themedia. The number 99.5% has been suggested for the percentage of human genetic material,
though the reality of the situation is that we do not know the precise division. If one divides the absolute
amount of human DNA by the absolute amount of mitochondrial DNA then one reaches something
approaching this figure. However, if one divides the unique genetic content of amitochondrion into the total
haploid human genome then the figure is closer to 99.9995%.

2. Utility of Hybrid and/or Chimaera Embryos for Research

2.1 The advantage of using animal-human hybrid embryos lies not in their hybrid nature per se but purely
in the fact that the use of an animal oocyte overcomes the problem of the shortage of human oocytes and
the associated ethical issues. This means that it will be feasible to investigate far more thoroughly how it
might eventually be possible regularly to create SCNT embryos for therapeutic cloning. Success rates for
generating embryos by SCNT are low in all vertebrates, due to key genes being switched oV in somatic cell
nuclei, and there is a need to better understand this process. In addition, animal oocytes are generally
available fresh, unlike human oocytes which are predominantly frozen. Research experience thus far has
shown that the success rates for SCNT are improved through the use of fresh oocytes as opposed to frozen
oocytes. Furthermore, and perhaps most importantly, the use of the approach to speed the development
of eVective protocols for the generation of cloned embryos (and hence embryonic stem cells) from specific
individuals with a genetically-based disease will enable detailed research into the nature of the disease and
possible therapeutic strategies. It is too soon to say whether hybrid patient-specific ES cells would have a
direct role in therapy, partly because of the ethical considerations, which would have to be fully and openly
debated, but also because of the potential “conflict” between mitochondrial and nuclear gene products
derived from diVerent species. No-one is proposing the use of ES cells from hybrid embryos in stem cell
therapy and prohibition of such activity is already implicit in the EU Tissue Directive; stem cell lines will
be generated for research purposes only in order to demonstrate the principles of the approach.

2.2 The availability (under current regulation) of fully human embryos for research purposes in the UK
means that the generation of animal-human hybrid embryos is not strictly necessary and has no real utility
per se. If more human oocyte donors were encouraged to come forward and consent to their use for research
purposes, then the requirement for animal-human hybrid embryos would evaporate and the HFEA would
retain full regulatory control of the embryo research field.

2.3 The Select Committee is invited to note that the scientific evidence for being able to successfully
produce animal-human hybrid embryos is in relatively short supply. There is one key research paper from
Professor Huizhen Sheng’s team in Shanghai, China published in 2003 which reports the derivation of stem
cell lines from enucleated rabbit eggs reprogrammed by the transfer of human nuclei from skin cells. To the
best of UKNSCN’s knowledge, this research has not yet been adequately reproduced and further proof-of-
concept research is necessary.

2.4 The utility of studies with animal-human chimaeras, as distinct from animal-human hybrid embryos,
lies in their facilitation of our basic understanding of human ES cells and our need to definitively assess the
function of diVerentiated cells arising from them. This knowledge is pivotal in our ability to safely translate
human stem cell research into clinical applications in regenerative medicine. Such experimental chimaeras
would be required to exist for approximately three days in vitro and would therefore not reach the stage
where they become protected by the Animal Scientific Research Regulations.

3. Ethical Benefits in the Generation and Use of Hybrid and/or Chimaera Embryos

3.1 The UKNSCN considers that the positive ethical benefit in generating animal-human hybrid
embryos derives from not having to use consented oocytes from human donors. Not only are these in short
supply, but they can only be obtained by hormone treatment to induce superovulation. As with any medical
intervention, this carries a degree of risk, in this case the risk of ovarian hyperstimulation syndrome.
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4. Necessity and Alternatives

4.1 The UKNSCN believes that hybrid animal-human embryos are probably necessary in the short-term
if clones (and subsequently ES cells for research) are to be made on a regular basis in suYciently large
numbers for experimental purposes.

4.2 There are two possible alternatives, only one of which is a proven to work thus far. The first is through
the use of donated human oocytes. The second alternative would be the ability to reprogram any tissue
(adult) cell so that it becomes or behaves like a pluripotent embryonic stem cell. Recent ground-breaking
research from Japan has reported that this might be possible simply by expressing four specific transcription
factors in a fibroblast. This is essentially “proof-of-principle”, but it will be quite some time before this is
likely to be useful (not least because it entails introducing strong expression vectors into the cells). The work
needs to be replicated and performed routinely first, in line with accepted due scientific process. Nonetheless,
if the potential becomes a reality, then there will no longer be any need to use donated embryos, or produce
them through somatic cell nuclear transfer, in order to generate human embryonic stem cells for research
purposes. Until this research produces a reliable technology however, it may be argued that the creation of
human-animal hybrid embryos for generating stem cells should be permissible (under current regulation) in
the short-term.

5. Ethical Objections to the Generation of Hybrid and/or Chimaera Embryos for Stem Cell Research

5.1 The UKNSCN believes that the ethical objection to the generation of hybrid and/or chimaera
embryos for stem cell research centres quite simply on the view that human and animal genetic material
should not be mixed, whether one is talking about chromosomal DNA or mitochondrial DNA. For many,
themixing of genetic material from human and animal species is a taboo, though genetic “mixing” is already
a widespread practice in both academic research and commerce. For example, many human protein drugs
(eg erythropoetin) can only be manufactured by inserting a relevant human gene (or genes) into an animal
cell in order to obtain the correct glycosylation of the final patient therapy. The fact that the animal genetic
material (mitochondrial DNA) carried over during the SCNT process is almost certainly in no way part of
what defines that animal as being distinct from a human will probably not carry much weight with the
general public. Clearly, however, some forms of mixing of human and animal tissues have become generally
acceptable in that animal organs and tissue derivatives (such as heart valves) are used in transplantation.

6. Scientific and Public Opinion

6.1 The UKNSCN believes that the scientific community in the UK is largely in favour of the generation
of hybrid animal-human embryos for stem cell research, though there are several detractors from this view.
However, the detractors do not generally object on ethical grounds but rather on the basis that the
generation of hybrid animal-human embryos is probably unnecessary in the UK when researchers already
enjoy a permissive (but tightly regulated) research environment which allows the use of 100% human
embryos. They generally wish to see more human donors consenting to the use of oocytes for research
purposes.

6.2 There is a genuine concern amongst some scientists that the UK public has thus far trusted science
with the derivation of human ES cell lines and even therapeutic cloning, but with very little so far to show
by way of patient therapies. The latter will take time but, against this background, the UKNSCN is aware
of the view that it is not yet time to move to the next level (namely animal-human hybrids) which would
appear to have much less public support at present.

6.3 The UKNSCN believes that public opinion has not been assessed suYciently, despite the on-line
public consultation conducted by the Department of Health in 2005. Certainly, the small number of
responses received during this consultation, that were the basis for the comments in the White Paper, can
in no way be viewed as a representative cross-section of the UK population. It is the view of several stem
cell researchers in the UK that once the nature of the research and its aims are explained properly, and that
the public recognises the media’s tendency to stir up what might be colloquially referred to as the “yuk”
factor, then a large proportion of the general public will be supportive. Indeed, an ethical scales argument
may work well in helping to crystallise opinion—does the public prefer to see lots more women donating
oocytes for research (in a procedure that is not without risk) or to see fresh oocytes utilised from cows that
have already been slaughtered for the meat industry?

January 2007
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Memorandum 35

Submission from the Medical Research Council and the Wellcome Trust

Introduction

1. The Medical Research Council (MRC) and the Wellcome Trust welcome the opportunity to provide
input to the Science and Technology Committee. It is our view that research involving embryos, particularly
the generation of embryonic stem cells, holds great promise and has enormous potential to alleviate
human disease.

2. In 2004–05 the MRC was funding 140 projects of direct relevance to stem cells, equating to an annual
spend of £14.2 million. The MRC, with the Biotechnology and Biological Sciences Research Council
(BBSRC), also funds the UK Stem Cell Bank13. The research that MRC funds ranges from basic research
into stem cell growth and development, to studies that may be suitable for clinical trials and ultimately,
therapeutic use. We also have an active programme of engagement with the general public on stem cell
research, including a touring exhibition14 and discussion documents.

3. Between 2002 and 2006 the Wellcome Trust has awarded over £40 million for stem cell research,
including core funding for the newly created Wellcome Trust Centre for Stem Cell Research at the
University of Cambridge (also part funded by the MRC). The Wellcome Trust also provides core support
to theWellcomeTrust/CancerResearchUKGurdon Institute at Cambridge and theWellcomeTrust Centre
for Cell Matrix Research at Manchester, both of which carry out significant stem cell research. The Trust
has also been involved in a multi-million pound joint funding initiative with the Juvenile Diabetes Research
Foundation in an eVort to promote the UK’s contribution to stem cell research. The Trust supports ethical
and accountable research involving embryonic and adult stem cells from humans and animals. The Trust
also funds research into the use of embryonic stem cells in research through our Biomedical Ethics Funding
Programme.

4. We have consulted the BBSRC and the Economic and Social Research Council (ESRC), who have
informed us that they do not expect to fund the generation of animal/human chimeras as the research is
unlikely to fall within their remit. They will therefore not be responding separately to this inquiry. However,
the BBSRC and ESRC recognise the importance of human stem cell research for understanding the basic
biology of human stem cell development and diVerentiation, and support the view that research on hybrid
and chimera embryos is important, and should be permitted within the current statutory requirements
concerning human embryos.

5. There are obvious diYculties associated with obtaining human eggs for use in the creation of embryos
for research purposes.Most donated human eggs are currently used for infertility treatment. The availability
of human eggs for research is currently severely limited.15 This is the main reason at the moment that there
is a need to create human-animal embryos for research, but other reasonsmay arise in the future.Moreover,
the generation of human embryos from which stem cells can be harvested using somatic cell nuclear transfer
is extremely ineYcient, with a success rate currently less than 0.1%.Using animal eggs to uncover the reasons
why this process is so ineYcient with human eggs should enable scientists to make better use of human eggs
in the future, and would accelerate the progress of this work toward clinical applications.

6. The MRC and the Wellcome Trust recognise that there are strongly held views both for and against
the creation and use of hybrid and chimera embryos for research. It seems that most opposition to this
research arises from those who are opposed to any form of embryo research, on absolute moral grounds.
Whilst respecting this position, it is clear that theGovernment and a substantialmajority of the public accept
stem cell research aimed at producing new treatments and we strongly believe it is in the interests of patients
and the public for research involving hybrid and chimera embryos to be permitted, under strict limits and
subject to regulatory control, including ethical and scientific review by bodieswith amix of relevant scientific
expertise and lay involvement.

The Scientific Background

7. Fusing human and animal cells is not a new research procedure. Previous research has created hybrid
cells, grown exclusively in tissue culture, between human cells and other species, such as mice, which have
been used for many years as powerful tools in genetic research.

8. There is a vast array of scientific evidence providing examples of the potential health benefits of
carrying out research using cells containing hybrid human and animal DNA. For example, the mouse has
long been used to model human genetic diseases and much of this research has employedmethods tomodify
the genetic makeup of mice so as to provide more authentic and relevant mouse models of human disease.

13 UK Stem Cell Bank website: www.ukstemcellbank.org.uk
14 Stem Cell Science: Hope not Hype? information at

www.mrc.ac.uk/NewsViewsAndEvents/Events/Reports/StemCellScience-HopenotHype/
15 The HFEA has recently consulted on egg sharing for research. The MRC’s response to the HFEA consultation is at:

www.mrc.ac.uk/Utilities/Documentrecord/index.htm?d%MRC003455. The Wellcome Trust’s response is at
www.wellcome.ac.uk/assets/WTX035514.pdf
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Although most such models involve simple “knock-out” of a single gene, others are more complex and
include the insertion of human genetic material into the mouse genome—essentially the creation of genetic
hybrids. Two examples, both developed in this country, illustrate the importance of such techniques to
medical research. The first is the creation, by Gillian Bates and colleagues of King’s College London, of two
mouse strains whose genome includes the aberrant human DNA sequence that underlies the
neurodegenerative disorder Huntington’s Disease. These Huntington’s mice have enormously accelerated
the progress of research on this devastating neurological disorder16. A more recent example is the MRC-
and Wellcome Trust-supported research, published in the journal Science in 2006, and widely reported in
themedia at the time, in which amouse line was created that carries an almost complete extra copy of human
chromosome 21. This development by researchers at the MRC National Institute for Medical Research and
at University College London17 is expected to have a huge impact on Down’s Syndrome research;
researchers are able to study these mice to shed light on the key gene (or genes) responsible for the many
diVerent symptoms seen in Down’s Syndrome.

9. Two key points should be borne in mind when considering the issue of the creation of hybrid and
chimera embryos for research, in the manner proposed in, for example, the two research projects recently
submitted to the HFEA for consideration:

(a) The ultimate goal of the research is not to create hybrid or chimera embryos that might be
implanted and develop further, but to create blastocysts containing only human nuclear DNA,
from which stem cell lines can then be derived. The use of animal egg cells (oocytes) has been
proposed as a readily available alternative to using human eggs, which are scarce. The animal
oocyte has its nucleus removed and the nucleus from a human somatic cell (ie not a germ cell) is
inserted. The animal oocyte cytoplasm then acts as an “incubator” for the human cell, allowing it
to develop as a stem cell. The only residual animal DNA is in the mitochondria, the “batteries” of
the cell. This equates to only a tiny proportion of the total DNA in the cell (less than 1%); and has
minimal impact upon the cell’s developmental programme, which is directed by the human nuclear
DNA. Indeed, there is the possibility that even the cytoplasm of the animal egg, which contains
the mitochondria, might be replaced with that of the human somatic cell.

(b) Although the human cells would grow initially in the form of an in vitro blastocyst, the intention
is to remove cells from the blastocyst and use these to develop disease-specific embryonic stem cell
lines. We are not aware of any intention, reason or ability to develop such embryos beyond the
blastocyst stage, and certainly not beyond the 14-day limit currently imposed. [We do not suggest
that this requirement should be changed]. One research proposal involves developing neuronal
stem cells in order to study brain cell function in relation to neurodegenerative diseases. In these
diseases, for obvious reasons, it is virtually impossible to obtain samples of living brain cells
from patients.

10. The MRC and the Wellcome Trust are continuing to monitor the views of the academic and clinical
community regarding the scientific possibilities and challenges emanating from this research. The Academy
of Medical Sciences is convening a working group, chaired by Professor Martin Bobrow FRS FMedSci, to
discuss issues surrounding embryos containing human and non-human material. In addition to examining
definitions of hybrid and chimera embryos, this group will identify key research opportunities in the field,
together with an assessment of how these opportunities are balanced by both safety and ethical concerns.
Following an initial meeting in March, the working group will publish its output later in the Spring, to feed
into the HFEA consultation and Parliamentary process around the forthcoming Bill. It is likely that the
MRC and the Wellcome Trust will be observers on this working group.

Public Attitudes

11. While we have no evidence of general public attitudes on the creation of hybrid embryos, in 2003 the
MRC, the Wellcome Trust and a coalition of organisations with a common interest in stem cell research
commissioned MORI Social Research Institute to carry out a national survey of the public’s views about
the use of human embryos in medical research. As far as we are aware, this is the most recent representative
public opinion survey on this subject. The survey indicated that around 70%of the British public support the
use of human embryos formedical research to find treatments for serious diseases and for fertility research18.

Government Proposals for the Regulation of Hybrid and Chimera Embryos

12. We believe the creation of hybrid embryos by combining human and animal embryos and/or stem
cells is likely to prove helpful in understanding the growth and development of human embryonic stem cells
and the treatment of serious diseases and conditions.

16 See www.sciencedaily.com/releases/1997/04/970402124046.htm
17 MRC press release: www.mrc.ac.uk/NewsViewsAndEvents/News/MRC001790.
18 More at

www.mrc.ac.uk/NewsViewsAndEvents/InvolvingThePublic/Consultations/Useofhumanembryosinmedicalresearch2003/
index.htm
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13. Given this potential, we agree with the view of the House of Commons Science and Technology
Committee,19 that it should be lawful to create hybrids or chimeras for research purposes if they are
destroyed in line with the current 14-day rule for human embryo cultures subject to suitable legal and
regulatory controls, including the requirement that the embryos must not be permitted to develop beyond
14 days.

14. If it is the Government’s intention to prohibit the creation of human-animal hybrid and chimera
embryos for research in all circumstances, we would not support this. It would deny researchers the
opportunity fully to pursue embryonic stem cell research, andwould also stifle research on transgenic disease
models that involve the transfer of humanDNA to animal lines. Such a prohibition would have a significant
impact on the progress of medical research. We also fear it would undermine the UK’s position as a world
leader in stem cell research, a situation that theGovernment, scientists, regulators, ethicists and funders have
worked hard to achieve. Much current stem cell research is in relatively early development, but it is our view
that we are now at the stage where this research needs to be done—both in terms of therapeutic potential,
and scientific and economic competitiveness.

15. If, on the other hand, it is the Government’s intention to introduce draft legislation prohibiting the
creation of human-animal hybrid and chimera embryos other than under licence for the purposes of
research, the MRC and the Wellcome Trust would support that approach, in principle. In particular, we
would support a proposal to regulate and license the activity in the same way that the use of human embryos
is currently regulated and licensed, and to modify or clarify the current law as necessary to achieve this.

16. However, we are concerned that it might prove impossible to create hybrid or chimera embryos, or
use stem cells derived from them, for research purposes, until new primary and secondary legislation is put
into place, and that the delay this will cause to the progression of the research in this country will be
damaging for the reasons detailed above. We would therefore wish to see urgent action to clarify or address
the position, so that the activity can continue to proceed.

17. In summary, the MRC and the Wellcome Trust believe that, subject to appropriate controls, the
creation of human-animal embryos and cells for research purposes should be permitted, and that if it were
to be prohibited, temporarily or permanently, this would significantly impede research involving embryonic
stem cells and the potential health benefits that could flow from that.

January 2007

Memorandum 36

Submission from the BioIndustry Association

I. Introduction

1. The BioIndustry Association (BIA) is pleased to have the opportunity to submit evidence to theHouse
of Commons Science and Technology Committee concerning the regulation of the creation of animal/
human hybrid and chimera embryos for research purposes.

2. The BIA is the trade association for innovative enterprises in the UK’s bioscience sector. We represent
over 300 members, the majority of which are involved in realising the human health benefits that bioscience
promises.

II. UK Bioscience

3. The UK is a world leader in biomedical research, second only to the United States. Bioscience is one
of the few fields in which the UK is a global leader with good prospects of remaining competitive for the
foreseeable future, even in the face of growing competition from countries such as India and China.

4. Treatments developed by the bioscience sector have the potential to address an array of unmetmedical
needs. As way of illustration, more than 250 million patients worldwide have already benefited from
approved biotech medicines and therapies to treat or prevent conditions including heart attacks, multiple
sclerosis, breast cancer, cystic fibrosis and leukaemia.

III. The Committee’s Enquiry—Our Response (1)

5. Firstly the Select Committee Inquiry is focusing upon: the appropriateness of the proposals for
legislation of the creation of animal/human hybrid and chimera embryos for research purposes as set out
in the Government’s recent White Paper, Review of the Human Fertilisation and Embryology Act: Proposals
for revised legislation (including establishment of the Regulatory Authority for Tissue and Embryos) (CM
6989).

19 Human Reproductive Technologies and the Law: Fifth report of the Science and Technology Committee, 2005; HC 7-I.
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6. The public consultation which informed the White Paper was focused mainly on regulation of fertility
treatment; most participants opposed the creation of human-animal embryos. This was not what we would
call a representative poll of the country at large. The Government has based its decision on an
unrepresentative consultation, where the views of individuals have been given the same weight as the
collective views of established scientific bodies. By way of contrast, in a BBC online poll to which almost
over 15,000 people have responded, over half of the respondents said that the creation of hybrid embryos
should be allowed compared to 40% against.

7. In early January 2007 a number of scientists linked to this research made their concerns known that
preventing this research could undermine the UK’s standing as a world leader in stem cell research and
would slow the progress in developing cures for a number of diseases. There is widespread scientific and
public support for this ground-breaking medical research into treatments for diseases such as multiple
sclerosis, Parkinson’s disease and motor neurone disease.

8. In theHFEA, theUKhas aworld class regulator in this area. TheHFEAhas shown genuine leadership
on the challenges it has faced. Now, in the face of this challenge, we need the HFEA to lead and to ensure
there is a robust regulatory system that inspires public confidence and is supportive of groundbreaking
medical research.

9. The BIA supports the recommendationmade in theHumanReproductive Technologies and the Law20

report in 2005 by the House of Commons Science & Technology Committee, that to prevent hybrids and
chimeric embryos being used for reproductive purposes, new legislation should:

— Define the nature of these creations.

— Make their creation legal for research purposes if they are destroyed in line with the current 14-
day rule for human embryo cultures.

— Prohibit their implantation in a woman.

10. The Science & Technology Committee’s 2005 report also concluded, “While a chimera is unlikely to
be able to develop very far, it may have value as a research tool, possibly as a means of testing the ability
of stem cell cultures to form all forms of tissue. Similarly, hybrids formed by cell nuclear replacement might
have value in deriving embryonic stem cells for research purposes.”21

11. Government proposals in the White Paper on the Review of the Human Fertilisation and
Embryology (HFE) Act would lead to a de facto ban on the creation of hybrid and chimeric embryos in
vitro for research purposes. We think that would be terrible news for patients and for the UK.

12. We should not be in a situation where this innovative research could be banned. The Government,
which has done many great things for health and science since 1997, has made a mistake with the White
Paper and they should correct it.

III. The Committee’s Enquiry—Our Response (2)

13. Secondly the Select Committee Inquiry is focusing upon: the impact of these proposals upon stem cell
research in the UK.

14. These proposals would halt current innovative research into diseases such as Alzheimer’s and motor
neurone disease. They would also send out an incredibly negative message about the UK as a location for
stem cell research and innovative biomedical research. The BIA does not believe that this is compatible with
the Government’s aim of ensuring the UK is a world leader in this field.

15. These proposals, if implemented, would have damaging consequences. The BIA believes therefore,
that because of the potential benefits of the use of chimeric embryos to develop innovative life saving
medicines, the law should permit the creation of human-animal hybrid or chimeric embryos for research
purposes only (subject to the limit of 14 days culture in vitro, after which the embryos would have to be
destroyed).

16. In making these assertions the BIA would wish to stress at all times why this research is necessary.
The animal-human hybrid embryo research is a powerful research tool that will help scientists to learn more
about the diVerences between diseased and normal cells. Currently this work is stifled by a lack of suitable
cells for research. This research will be used to develop the techniques required for the production of stem
cells. Stem cells could prove to be the source of treatments for diseases such as Alzheimer’s and motor
neurone disease.

17. It is also commonly asked why animal eggs have to be used. Put simply; to address the shortage of
human eggs for stem cell research. Animal eggs are far easier to harvest. Researchers often only have access
to a small number of human cells each month, but can access several hundred animal cells a day as they are
currently just waste from slaughterhouses.

20 Human Reproductive Technologies and the Law. House of Commons Science and Technology Committee. Fifth Report of
Session 2004–05.

21 Human Reproductive Technologies and the Law. House of Commons Science and Technology Committee. Fifth Report of
Session 2004–05. Paragraph 66.
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18. We believe that the potential benefits of the use of chimeric embryos in medical research, as stated by
the Department of Health22, could include:

— Testing the capacity of embryonic stem cells to diVerentiate into a range of bodily cell types, as
part of research into the treatment of serious diseases.

— Deriving human embryonic stem cells, thereby circumventing the shortage of good quality human
eggs available for research.

III. The Committee’s Enquiry—Conclusion (3)

19. The White Paper’s suggestions in this complicated and deeply sensitive area are not the right ones for
human health, or UK science.

20. Animal-human hybrid embryo research is a powerful research tool that will help scientists to learn
more about the diVerences between diseased and normal cells. Currently this work is stifled by a lack of
suitable cells for research. This research will be used to develop the techniques required for the production
of stem cells. Stem cells could prove to be the source of treatments for diseases such as Alzheimer’s and
motor neurone disease.

21. There are clear signs already that theWhite Paper proposals are notwell regarded, even by theHFEA.
The BIAwas pleased that the HFEA’s announcement on 10 January 2007 did not support the proposed ban
in the Government White Paper on research using hybrid embryos because as we have said, such a ban
would seriously jeopardise the UK’s position in the global research and development of stem cell research.

22. The BIA acknowledges the current concerns, recently publicised in the media, about the advances in
medical research involving chimeric embryos. TheBIA recognises that the use of human embryos in research
will always be a controversial issue and an area of where there is likely to be a high degree of public concern.

23. The BIA believes there is a clear scientific rationale for the creation of chimeric embryos on the
grounds of advancing human health, subject to the constraints noted above. Research should be conducted
in a responsible and ethically sensitive manner, in a framework that address scientific, ethical, medical, and
social concerns, and in compliance with all regulatory requirements pertaining to biomedical research in
general.

24. As it stands today (January 2007) the BIA is deeply concerned by any possibility that there is
prevarication over this crucial area of research. Science and reason should prevail.

January 2007

Annex

Correct Terminology

Explanation of this Research

In terms of the impact of these proposals on research in theUK, we feel it is very important that the debate
uses correct terminology. Animal eggs are used to create cloned human embryos as lab models to study
disease.

A rabbit or cow egg is taken and almost all genetic info removed (all except the mitochondrial DNA).
Concurrently a patient with the disease being studied, for example Alzheimer’s or motor neurone disease,
has a skin cell removed. The nucleus of the patient’s cell, which contains the genetic material, is put into the
“empty” animal egg. An electric current is then used to trick the egg containing the human genetic material
into dividing to become an early embryo (genetically the embryo will be 99.5% human). Stem cells are
extracted from the embryo and are studied for no more than 14 days to understand how cells from a patient
with a disease diVer from those without disease. The embryo is then destroyed.

Are these chimeric embryos? Or, are they hybrid embryos?

No and no. A chimeric embryo has separate cells from two diVerent species. A hybrid embryo genetic
material from two diVerent species—i.e. the egg and sperm cells are from diVerent species.

The cells produced in this research contain more than 99.5% human DNA, the remainder being
mitochondrial DNA from the animal cell. A more specialised term for these embryos could be “mammalian
incubated human nuclear embryos”.

22 Review of the Human Fertilisation and Embryology Act. A Public Consultation. Section 9.32. Department of Health 2005.
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Memorandum 37

Submission from the Department of Health

Executive Summary

1. The Government has made clear its support for legitimate medical research that promises advances in
knowledge about, and treatment of, diseases and disorders, including through embryonic stem cell research.
It has undertaken a review of the law in response to, in particular, advances in technology and probable
changes in attitudes, and has published its proposals to update the law in this area. The Government has
proposed that the law should deal with the emerging science regarding hybrid and chimera embryos. In view
of arguments for the usefulness of such creations in research, the Government proposes that Parliament will
have the power via secondary legislation to make exceptions to a prohibition on the creation of hybrid and
chimera embryos in vitro to allow hybrid and chimera embryos for research purposes only. These proposals
will be subject to democratic scrutiny via the Parliamentary process, including pre-legislative scrutiny in
draft.

The Government’s Review of the Human Fertilisation and Embryology Act 1990

2. In January 2004 the Government announced its intention to undertake a review of the Human
Fertilisation and Embryology Act 1990, beginning that year and to include a public consultation exercise
in 2005.

3. The Government considered that a review was necessary in the light of, in particular, advances in
technology and possible changes in attitudes since the formulation of the original Act. Following the review,
proposals were published on 14 December 2006 for revision of the law in Review of the Human Fertilisation
and Embryology Act: Proposals for revised legislation (including establishment of the Regulatory Authority
for Tissue and Embryos).23

4. The Government’s principal aims in proposing revisions to the legal and regulatory framework were:

— to ensure that legitimate medical and scientific applications of human reproductive technologies
can continue to flourish;

— to promote public confidence in the development and use of human reproductive technologies
through eVective regulatory controls applicable to them; and

— to secure that regulatory controls accord with better regulation principles and encourage best
regulatory practice.

5. The Queen’s Speech on 15November 2006 announced that draft proposals will be published to reform
the regulation of human embryology. This referred to the Government’s intention to bring forward a bill
in draft form, for pre-legislative scrutiny in Parliament.

Proposals for the Regulation of Hybrid and Chimera Embryos

6. Paragraph 2.85 of the White Paper24 stated that:

“Revised legislation will clarify the extent to which the law and regulation applies to embryos
combining human and animal material. The Government will propose that the creation of hybrid
and chimera embryos in vitro, should not be allowed. However, the Government also proposes
that the law will contain a power enabling regulations to set out circumstances in which the
creation of hybrid and chimera embryos in vitro may in future be allowed under licence, for
research purposes only.”

7. The Government’s proposal, if approved by Parliament in the form of revised legislation, will have the
eVect of extending existing restrictions within the 1990 Act, which prohibit the mixing of human and animal
gametes other than in very limited circumstances, to embryos created by processes other than fertilisation.
The proposal does not, however, close the door to such entities in recognition of arguments for their
potential usefulness in research—such as in the derivation of stem cells, and in the testing of stem cell
pluripotency.

8. Detailed drafting of revising legislation is underway at present. This will take into account the broad
spectrum of possibilities for creating embryos combining human and animal material which may involve
several diVerent processes and result in a diverse range of entities, some of which may involve human
embryos, or result in embryos that are human in terms of their nuclear DNA. It will also take account of the
fact of existing regulatory controls, such as those exercised by theHomeOYce under theAnimal in Scientific
Procedures Act.

23 Cm 6989 referred to hereafter as “the White Paper”.
24 A full extract of the relevant section is at Annex A to this memorandum.
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9. One advantage of the proposed secondary legislative power would be to enable distinctions to be
drawn between diVerent types of entity that may fall under a general description of “hybrid” and “chimera”
embryos, as scientific knowledge increases.

Background to the Proposals on Hybrid and Chimera Embryos

10. Inmaking its proposal, theGovernment took account of a wide range of factors which included, inter
alia, the intent and practical eVect of the existing law, relevant legislative commitments previously made by
the Government, and responses to the Department of Health’s consultation.

The 1990 Act

11. The 1990Act prohibits themixing of human and animal gametes other than for the purpose of testing
the fertility or normality of human sperm (by the so-called “hamster test”), with the proviso that the product
must be destroyed no later than the two cell stage. This position was based on consultations undertaken
prior to the 1990 Act based upon the recommendations of the Warnock Committee of Inquiry.25

12. A White Paper that preceded the 1990 Act (Human Fertilisation and Embryology: A Framework for
Legislation)26 had set out a range of activities that it proposed should be prohibited, subject to a power for
Parliament to make exceptions by aYrmative resolution if new developments made that appropriate. These
activities included “creation of hybrids”. Paragraph 39 of the document stated:

“[t]he Bill will also contain provisions prohibiting the transfer of a human embryo to the uterus
(or any other part) of another species and vice versa: and prohibiting any procedures involving
the fusion of cells of a human embryo with cells of the embryo of another species to produce a
chimera.”

13. Paragraph 42 clarified the proposed position with regard to the mixing of human and non-human
gametes:

“[a]s there is universal agreement about the need to prevent the creation of hybrids using human
gametes (if this were ever to be attempted), the Bill will specify that no licence may permit the
fertilisation of a human egg with the sperm of another species. [ . . ] It would also be an oVence to
fertilise the egg of another species with human sperm except under licence from the [statutory
licensing authority]. Licences may be given for use of this technique only in connection with the
assessment or diagnosis of sub-fertility before the completion of the fertilisation process. This will
be deemed to be completed when the two-cell stage is reached.”

Report of the Chief Medical OYcer’s Expert Advisory Group

14. In June 1999 theGovernment asked the ChiefMedical OYcer to establish an expert advisory group—
comprised of leading experts in science, medicine and ethics—to advise on whether new areas of research
using human embryos should be permitted that could lead to broader understanding of, and eventually new
treatments for, disease. This was in response to a joint HFEA/Human Genetics Advisory Commission
Report “Cloning issues in Reproduction Science and Medicine”, published in December 1998, which had
considered novel methods for creating embryos, and had recommended extension of the purposes for which
human embryos could be used in research.

15. The subsequent report of the Expert Advisory Group (“Stem Cell Research: Medical Progress with
Responsibility”), published in July 2000, made nine recommendations, principally to extend the purposes
of research permissible under the 1990 Act to include increasing understanding about human diseases and
disorders and their cell based treatments. Another recommendation was to ensure that human reproductive
cloning remained a criminal oVence.

16. Of most relevance to the present inquiry, the Expert Advisory Group “concluded that the use of eggs
from a non-human species to carry a human cell nucleus was not a realistic or desirable solution to the
possible lack of human eggs for research or subsequent treatment”.27 Recommendation 6, recognising the
apparent limitations of the 1990 Act’s controls on mixing human cells and animal eggs, stated that “[t]he
mixing of human adult (somatic) cells with the eggs of any animal species should not be permitted”, and
called on bodies funding research to make a declaration that they would not fund or support research
involving the creation of such hybrids.

Implementation of the Expert Advisory Group’s recommendations

17. The recommendations of the Expert AdvisoryGroupwere accepted in full by theGovernment,28 with
the principal recommendations being implemented via the Human Fertilisation (Research Purposes)
Regulations in January 2001. These extended the purposes of permissible research via aYrmative
regulations to include:

25 Discussed at paragraph 12.2 of the Warnock Report (Cmnd. 9314), under the heading “trans-species fertilisation”.
26 Cm 259, published November 1987.
27 Paragraph 2.62.
28 Government response published in August 2000 as Cm 4833.



3607571037 Page Type [E] 31-03-07 01:34:26 Pag Table: COENEW PPSysB Unit: PAG4

Ev 112 Science and Technology Committee: Evidence

(a) increasing knowledge about the development of embryos;

(b) increasing knowledge about serious disease, or

(c) enabling any such knowledge to be applied in developing treatments for serious disease.

18. A legal ban on reproductive cloning followed in December 2001. The Human Reproductive Cloning
Act 2001 fulfilled the Government’s commitment to bring in legislation to put a ban on human reproductive
cloning on a statutory footing. It was brought forward following the judgment of the High Court on 15
November 2001 which held that embryos created by cell nuclear replacement were not governed by the 1990
Act. The House of Lords’ judgement in the case of R (Quintavalle) v Secretary of State for Health29

subsequently ruled that human embryos created by cell nuclear replacement are governed by the 1990 Act.

19. The Government undertook to implement recommendation 6—to prohibit the mixing of human
somatic cells with the eggs of animal species—via primary legislation when the Parliamentary timetable
allowed. This was the Government’s expressed position prior to the review of the law announced in 2004.

Reports by the House of Lords Stem Cell Research Committee and the House of Commons Science and
Technology Committee

20. The Government published its response to the Science and Technology Committee’s report “Human
Reproductive Technologies and the Law”30 together with its consultation document on the review of the 1990
Act. As the Committee will be aware, these included recommendations on human-animal hybrids and
chimeras. Paragraph 66 of the report had stated that “[w]hile a chimera is unlikely to be able to develop very
far, it may have value as a research tool . . . ”, and, “[s]imilarly, hybrids formed by cell nuclear replacement
might have value in deriving embryonic stem cells for research purposes”, whilst noting also that there is
“revulsion in some quarters” to such creations. The Government undertook to consult on the majority of
the report’s recommendations, including the proposal that the creation of hybrid and chimera embryos
should be allowed for research.

21. HumanReproductive Technologies and theLaw also referred to an earlier report by theHouse of Lords
Stem Cell Research Committee, published in February 2002, which had briefly discussed the issue of
replacement of a nucleus of an animal egg with a human somatic cell nucleus. The Lords report noted that
“if placing a human nucleus in an animal egg provided a way of creating human embryonic stem cells for
research, some might argue that it was more acceptable to use such an entity for research, the creation of
which involves no human gametes, than an embryo created by cell nuclear replacement”, but made no
specific recommendation on this point.31

The Department of Health’s consultation on the review of the Human Fertilisation and Embryology Act

22. Notwithstanding its earlier commitment to an outright ban as recommended by the Expert Advisory
Group, the Government’s consultation paper invited views on whether the law should permit the creation
of human-animal hybrids or chimeras for research (subject to a maximum limit of 14 days development in
vitro). The consultation paper stated that the Government was aware of arguments that there may be
benefits from the creation of such entities for research, including as a means to circumvent the shortage of
good quality human eggs available for research.

23. Whereas the overall tenor of responses to the consultation was opposed to the creation of hybrids
and chimeras, the Government’s policy proposals announced in December 2006 do not close the door to
such creations. This reflects the Government’s recognition of powerful arguments for the creation and use
of these entities, or some forms of such entities, in some circumstances. However, we have not seen so far
a firm consensus within the scientific community—judging by views expressed in a variety of fora—about
precisely which human-animal creations should be allowed, any immediate imperative for doing so, or the
availability and interpretation of supporting evidence. The Government also recognises that there may be
diVerent arguments—both scientific and ethical—applying to, say, creation of hybrids by cell nuclear
transfer which in terms of their nuclear DNA are ostensibly human, and to embryos containing both human
and non-human nuclear DNA.

24. These will be matters for Parliament to consider in its scrutiny of the necessary legislation, and it is
proposed that Parliament will first scrutinise the proposals in draft form. The Government will obviously
consider carefully any conclusions and recommendations arising from pre-legislative scrutiny ahead of
formal introduction of legislation.

29 2003, UKHL 13.
30 Report published as HC 7-1, and special report by 5 dissenting members HC 491.
31 HL Paper 83(i), paragraph 8.18.
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Conclusion

25. The Government has proposed that the law should be clarified with regard to human-animal
embryos, initially by not allowing their creation. This wouldmake such embryos created by non-fertilisation
methods—such as those created by replacing the nucleus of an animal egg with a human somatic cell
nucleus—subject to the same prohibition as already applies to mixing human and animal gametes.

26. However, the Government also proposes that the law will contain a power whereby Parliament can
permit—via secondary legislation in the form of regulations—the creation of human-animal embryos for
research under licence. The Government has not taken a view on whether or when such regulations may
be made, but nonetheless wishes to provide the flexibility to make regulations—subject to the agreement
of Parliament. The Government will be very interested to see any recommendations produced during pre-
legislative scrutiny on this matter, as well as any recommendations arising from the present inquiry.

January 2007

Annex A

EXTRACT FROM REVIEW OF THE HUMAN FERTILISATION AND EMBRYOLOGY ACT:
PROPOSALS FOR REVISED LEGISLATION (INCLUDING ESTABLISHMENT OF THE

REGULATORY AUTHORITY FOR TISSUE AND EMBRYOS)

Embryos Combining Human and Non-human Material

2.81 At present, the HFE Act allows the mixing of human and animal gametes (under licence) only for
the purpose of testing the fertility or normality of sperm, provided that the result of the mixed gametes is
destroyed when the test is complete (and definitely no later than the two cell stage). This restriction reflected
public concerns about the possibilities of creating “hybrid” embryos (for example, by the fertilisation of a
human egg with the sperm of another species), or “chimeras” (for example, by fusing the cells of a human
embryo with cells from the embryo of another species).

2.82 The law does not, however, refer to more novel processes of embryo creation that have been
developed since theActwas passed, andwhich, in theory, could be used to create embryos combining human
and animal material. The extent to which the law and regulation would apply to embryos created in these
circumstances is not suYciently clear, although the law would clearly prevent such embryos being placed in
a woman. In some circumstances the embryo created could be, genetically speaking, almost entirely human
and therefore could fall within the regulatory controls applicable to human embryos.

2.83 The Government recognises that there is considerable public unease with the possible creation of
embryos combining human and animal material, and particularly to the prospect that such entities could
be brought to term. This view was strongly represented in responses to the Department of Health’s
consultation. However, the Government is also aware of the potential benefits to, for example, research into
serious diseases that could accrue from laboratory research in this area. Other human-animal cell fusion
products have been widely used in biosciences research for many years, including in the development of
treatments for some types of breast cancer. Reasons for wanting to create hybrid or chimera embryos
include:

— testing the capacity of embryonic stem cells to diVerentiate into other cell types; and

— to derive embryonic stem cells for research, circumventing the need to use scarce human eggs
(which would otherwise be used in fertility treatment).

2.84 The House of Commons Science and Technology Committee has also recommended that revised
legislation should permit the creation of hybrid and chimera embryos for research provided they are
destroyed in line with the 14 day rule applicable to human embryos.

2.85 The Government intends to put this matter to Parliament for further consideration. Revised
legislation will clarify the extent to which the law and regulation applies to embryos combining human and
animal material. The Government will propose that the creation of hybrid and chimera embryos in vitro,
should not be allowed. However, the Government also proposes that the law will contain a power enabling
regulations to set out circumstances in which the creation of hybrid and chimera embryos in vitro may in
future be allowed under licence, for research purposes only.

Annex B

EXTRACT FROM REVIEW OF THE HUMAN FERTILISATION AND EMBRYOLOGY
ACT: A PUBLIC CONSULTATION

Human-animal Hybrids and Chimeras

9.29 The HFE Act makes clear that a human embryo cannot be placed in an animal, or vice-versa, and
that human and animal gametes cannot be mixed other than in very specific circumstances. Only a human
embryo, or human gametes, may be placed in a woman. These provisions reflected public disquiet about the
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prospect of creating hybrid embryos (for example by the fertilisation of a human egg with the sperm of
another species), or “chimera” embryos (for example by fusion of the cells of a human embryo with cells
from the embryo of another species).32

9.30 The Government has heard no compelling evidence that there is any reason to remove the
prohibition on placing human embryos in animals (or vice-versa) and we have no intention of changing
this position.

9.31 However, the Government is aware of arguments that there may be benefits in the research use of
embryos created through the combination of human and animal material. At present the mixing of human
and animal gametes is only allowed (under licence) for testing the fertility or normality of human sperm,
and the result of the mixed gametes must be destroyed when the test is complete and definitely no later than
the two cell stage. Other human-animal cell fusion products have been widely used in biosciences research
for many years, for example in the development of treatments for some types of breast cancer.

9.32 Reasons for wanting to create hybrid or chimera embryos for research could include:

— to test the capacity of embryonic stem cells to diVerentiate into a range of bodily cell types, as part
of research into the treatment of serious diseases; and

— to derive human embryonic stem cells, thereby circumventing the shortage of good quality human
eggs available for research.

9.33 The Science and Technology Committee recommended33 that new legislation should:

— define the nature of hybrids and chimeras;

— make their creation legal for research purposes (provided they are destroyed in line with the 14 day
rule); and

— prohibit their implantation in a woman.

9.34 The Committee recognised that there are strongly held views both for and against this proposal,
ranging from revulsion in some quarters to arguments that the creation and destruction of such creations
pose fewer ethical problems than the creation and destruction of purely human embryos.

9.35 The Government invites views on whether the law should permit the creation of human-animal
hybrid or chimera embryos for research purposes only (subject to the limit of 14 days culture in vitro, after
which the embryos would have to be destroyed).

Memorandum 38

Submission from Dr Elizabeth Allan

Executive Summary

A. Animal/Human Hybrid Embryos

Regarding proposals for the formation of animal/human hybrid embryos using human nuclear DNA and
enucleated animal eggs which would contain mitochondrial DNA: it has been widely stated in the Media
that 99.9% of the DNA would be human DNA. However, this is misleading, and misses out several
fundamental points:

1. Reprogramming of the human genome to become an embryo would be driven by animal
reprogramming factors from animal eggs which have evolved to create cows, rabbits etc. The biological and
ethical boundaries that would be crossed would therefore be far greater than the combination of animal
mitochondrial genes and human nuclear genes in the same cell.

2. Mitochondrial DNA from the animal source would be far more than indicated by the Media figure of
around 0.1%. Although the number of mitochondrial genes is relatively small, mammalian eggs including
cow, rabbit and human eggs contain hundreds of thousands of copies of mitochondrial DNA and
mitochondria. Inmature human eggs, around half the total DNA ismitochondrial. Using eggs from animals
such as cow and rabbit to make hybrid embryos would therefore result in early embryos where a very
substantial percentage of the DNA would be animal, and a high percentage of the cell volume would also
consist of animal organelles. For example, there were 1,300,000 copies of rabbit mitochondrial DNA at
the1-cell stage immediately after nuclear transfer using enucleated rabbit eggs and nuclei from non-human
primates.

3. Mitochondria also make up a high percentage of the cell volume of certain mature cell types such as
heart, liver and muscle cells. The animal component of such cells generated from animal/human hybrid
embryos or embryonic stem cells would therefore be very significant.

32 For the purposes of this consultation a “chimera” is a human or animal embryo into which other human or animal genetic
material has been inserted; a “hybrid” is a human or animal egg intowhich human or animal geneticmaterial has been inserted
other than the normal reproductive cells.

33 Human Reproductive Technologies and the Law. See recommendation 9.
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4. Bearing inmind points 1, 2 and 3 above, theHumanFertilisation andEmbryologyAuthority therefore
does not have the authority to grant licences to create such embryos, since the HFE Act is confined to
“human” embryos. The Government should therefore legislate against the formation of these embryos.

5. Mitochondria are of far greater significance than is suggested by the modest number of genes encoded
by mitochondrial DNA. Although a primary function relates to energy production, mitochondrial
dysfunction is now believed to be a key factor in many neurodegenerative diseases. However, these are the
main diseases proposed to be investigated using animal/human hybrid embryos. Attempting to research
such diseases or find cures for them using cells which contain animal mitochondria, which are defective in
relation to human mitochondrial function, could therefore be a waste of time, and even counter-productive.

6. The overwhelming majority of, and possibly all, cloned embryos have a high degree of altered gene
expression, which is further complicated by being somewhat random. Use of animal/human hybrid cloned
embryos would add a further layer of altered gene expression owing to varying degrees of incompatibility
between animal mitochondrial DNA and the human nuclear genome, and the reprogramming of human
nuclei by enucleated animal eggs. At best this would severely complicate interpretation of experiments; and
would more probably lead to the experiments being simply a study of artifacts rather than providing any
useful information relating to the disease under study.

B. Chimeras

Regarding chimeras, a number of diVerent types of chimera can be made such as tissue-specific, mixed-
parent or mixed-sex embryos, by aggregating cells in either animal/human or human/human cell
combinations at the embryonic stage.

Creation of such chimeras should not be permitted. Similarly, creation of chimeras where human brain
cells or germ cells could be created in animals, or vice versa, should not be permitted. These types of chimera
are fundamentally diVerent, for example, from the grafting of human tissue onto animals.

A. Animal/Human Hybrid Embryos

Regarding proposals for the formation of animal/human hybrid embryos using human nuclear DNA and
enucleated animal eggs which would contain mitochondrial DNA: it has been widely stated reassuringly in
the Media that 99.9% of the DNA would be human DNA. However, this is misleading, and misses out
several fundamental points:

1. Human genome reprogrammed by animal reprogramming factors

In such embryos, reprogramming of the human genome would be driven by animal reprogramming
factors from animal oocytes which have evolved to create cows, rabbits etc. This is fundamentally diVerent,
for example, from adding a human gene into the embryo of another species, or even of fusing cytoplasm
containing mitochondria from animal cells with human cells.

Animal/human hybrid embryos created by using enucleated animal eggs and human nuclear DNA are
therefore not simply embryos, or even a collection of cells, that are basically human but which have a few
additional animal genes. The biological and ethical boundaries that would be crossed in terms of formation
of animal/human hybrid embryos would be far greater than simply the combination of some animal
mitochondrial genes with human nuclear genes.

In Section 1.7 and 1.8 of the Department of Health Review of the Human Fertilisation and Embryology
Act, the Government has aYrmed the principle of the special status of the human embryo. To use animal
reprogramming factors to reprogramme the human genome to animal specifications is inconsistent with this
principle.

2. Mitochondrial DNA: High concentration in eggs and early embryos

Mitochondrial DNA from the animal source would be far more significant than indicated by the Media
figure of 0.1%. Although the number of mitochondrial genes is relatively small, mammalian eggs contain
hundreds of thousands of copies ofmitochondria and therefore of themitochondrial genome. For examples,
studies on mitochondria in human eggs have found averages of 193,000–795,000 copies of mitochondrial
DNA (Barritt et al, 2002; Reynier et al, 2001; Steuerwald et al, 2000), with the higher estimates likely to be
more accurate (Barritt et al, 2002).

The two main mammalian species proposed for animal/human hybrid formation by nuclear transfer are
cow and rabbit. Cow eggs have been found to contain around 260,000 copies, or 4.5 pg (Michaels et al, 1982).
Perhaps surprisingly, there appears to be an even greater number of copies of mitochondrial DNA in rabbit
eggs than human or cow eggs (Yang et al, 2004).

In a direct comparison of nuclear and mitochondrial DNA, Reynier et al (2001) found that around 50%
of the DNA in unfertilized human eggs is mitochondrial DNA (around 3.4 pg mitochondrial DNA
compared to 3 pg of DNA in the nucleus per haploid genome).
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Since cow eggs were found to contain 4.5 pg of mitochondrial DNA, if an enucleated cow egg and a
diploid human nucleus were used to create a cloned animal/human embryo, mitochondrial DNA would
probably be around half of total DNA in the earliest stages.

In an experiment particularly relevant for this issue, Yang et al (2004) used nuclear DNA from non-
human primates and enucleated eggs from rabbits to create rabbit—primate cloned embryos. He found that
there were 1,300,000 copies of rabbit mitochondrial DNA at the 1-cell stage immediately after nuclear
transfer using enucleated rabbit eggs and nuclei from macaque. The percentage of animal mitochondrial
DNA to human nuclear DNA would therefore probably be even higher if using rabbit eggs rather than
cow eggs.

3. Mitochondria: High percentage of cell volume in certain mature cell types

It should be noted that mitochondria in some mature cell types also make up a high percentage of cell
volume, and there are also high copy numbers of mitochondrial DNA relative to nuclear DNA, for example
in heart, muscle and liver. For example, in human heart muscle, there is an average of almost 7,000 copy
numbers of mitochondrial DNA per diploid nuclear genome, and in skeletal muscle, an average of 3650
(Miller et al, 2003).

At this stage of development, the mitochondria would be composed of animal DNA, and both animal
and human gene products. Nevertheless, there would be a significant amount of animal DNA and its gene
products in any such cells generated from the hybrid embryos or from embryonic stem cells derived from
them.

4. The HFEA has no authority to grant licences to create animal / human hybrid embryos from enucleated
animal eggs and nuclear human DNA

The Human Fertilisation and Embryology Act clearly applies only to human embryos. The definition of
an embryo in the Act is as follows:

1.—(1) In this Act, except where otherwise stated—
(a) embryo means a live human embryo where fertilisation is complete, and
(b) references to an embryo include an egg in the process of fertilisation, and, for this purpose,

fertilisation is not complete until the appearance of a two cell zygote.

Therefore, the authority of the Human Fertilisation and Embryology Authority does not extend to
granting a licence to create an animal / human hybrid embryo from enucleated animal eggs and nuclear
human DNA, since around half of the total DNA in the early embryo would be animal, a substantial
percentage of cell volume in the early embryo would also be animal, and the human genome would have
been reprogrammed by animal reprogramming factors.

The Government should therefore legislate against the formation of these embryos.

5. Mitochondria and neurodegenerative diseases

Mitochondria are of far greater significance than is suggested by the modest number of genes encoded
by mitochondrial DNA. Although a primary function relates to energy production, there is substantial and
growing evidence that mitochondrial dysfunction is a key factor in many neurodegenerative diseases
including Parkinson’s, ALS, Huntington’s and Alzheimer’s disease (eg Beal, 2005; Lin and Beal, 2006).
However, neurodegenerative diseases are among the main diseases proposed to be investigated using
animal/human hybrid embryos.

Attempting to research such diseases, for example using hybrid ntES cells cloned from a patient but which
contain animal mitochondria, which are deficient in relation to human mitochondrial function, could
therefore be counter-productive if the disease has a mitochondrial component.

Adding human mitochondria seems unlikely to be the answer since, for example, mitochondria from
primate donor cells in rabbit/primate cloned embryos do not appear to replicate during early embryogenesis,
and then decrease at the blastocyst stage (Yang et al, 2004).

There is considerable interaction between nuclear DNA and mitochondrial DNA in relation to
mitochondrial biogenesis and function. As pointed out by Barrientos et al (1998) and Kenyon and Moraes
(1997), the tight interdependence of a large set of gene products coded by both mitochondrial and nuclear
genomes has led to the close co-evolution of these two genomes in a species-specific manner, resulting in
species-specific compatibility between the nuclear- and mitochondrial-encoded factors.

Although little is yet known about how eVectively animal mitochondrial DNA would combine with
human nuclear DNA in terms of eYciency of mitochondrial biogenesis and function, the research so far
carried out indicates very clearly that they would be largely, or even completely incompatible.

For example, in studies of oxidative phosphorylation following the fusion of enucleated primate cells with
human cells lacking mitochondrial DNA, it was found that mitochondria from species biologically very
similar to Man such as New World Monkeys, Old World Monkeys, orangutans and lemurs, could not
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functionally replace human mitochondria in cells. Mitochondria from primates more similar to Man
(gorilla, chimpanzee and pigmy chimp) were partially successful in restoring oxidative phosphorylation, but
even then, oxygen consumption was 20–34% lower than that of the human parental cell line (Kenyon and
Moraes, 1997), and subsequent studies by the same group showed that there was a considerable deficiency
in the function of mitochondrial complex I in these cells (Barrientos et al, 1998).

Regarding the partial incompatibility of gorilla and chimpanzee mitochondria with human nuclei owing
to complex I deficiency, it should be noted that many human mitochondrial diseases result from complex I
deficiencies. For example, a decrease or disturbance of activity of complex I of themitochondrial respiratory
chain has been strongly implicated in at least some types of Parkinson’s Disease, and inhibitors of complex
I reproduce the clinical, neurochemical and neuropathological features of Parkinson’s Disease (Lin and
Beal, 2006; Ebadi et al 2001; Betarbet et al 2000).

Since it has been found that a reduction in only 25% of activity of complex I causes a major change in
oxygen consumption and ATP synthesis, severely impairing energy metabolism (Ebadi et al, 2001), the level
of decrease in complex I activity associated with gorilla and chimpanzee mitochondrial/human nucleus
cybrids could readily lead to pathological consequences.

Even although cells generated using interspecies SCNT would not be used clinically, but solely for
research, the high degree of incompatibility between nuclear and mitochondrial genomes could generate
artifactual results. The involvement of mitochondria in diseases would further complicate results, for
example if a risk factor for the disease being examined was mitochondrially-encoded, or even related
indirectly to mitochondria. There would therefore also be dangers in extrapolating results for clinical use.

6. Altered gene expression in cloned hybrid embryos

The overwhelming majority of, and possibly all, cloned embryos are abnormal, and have a high degree
of altered gene expression which is further complicated by being somewhat random. (Reik et al, 2001; Dean
et al, 2001; Ohgane et al, 2001; Han et al, 2003; Humpherys et al, 2001; Bourc’his et al, 2001; Rideout et al,
2001; Fairburn et al, 2002; Slimane-Bureau and King, 2002 Boiani et al, 2002; Kang et al, 2001, 2002).

The use of animal/human hybrid cloned embryos would add a further layer of altered gene expression
owing to varying degrees of incompatibility between animal mitochondrial DNA and the human nuclear
genome, and the reprogramming of human nuclei by enucleated animal eggs.

Regarding the use of enucleated animal eggs for somatic cell nuclear transfer for research into diseases,
there are already so many profound genetic and epigenetic flaws in cloned embryos, that to use embryos
created by interspecies nuclear transfer would be liable to amount to a study of artefacts, rather than a study
of the disease in question.

B. Chimeras

Regarding chimeras, a number of diVerent types of chimera can be made such as tissue-specific, mixed-
parent or mixed-sex embryos, by aggregating cells in either animal/human or human/human cell
combinations at the embryonic stage (for example, Ryan and Townes, 2001; Alikani and Willadsen, 2002).

Mixed-sex embryos could be created by using a combination of cells from male and female embryos;
mixed-parent embryos could be created by aggregating embryonic cells from several diVerent embryos,
resulting in various combinations that had several “parents,” some of which could be from an animal source.
Tissue-specific chimeras could be made for example by genetic engineering of embryonic stem cells to block
development of specific types of cells, and aggregation with embryonic cells from other species.

Creation of such chimeras should not be permitted. Similarly, creation of chimeras where human brain
cells or germ cells could be created in animals, or vice versa, should not be permitted. These types of chimera
are fundamentally diVerent, for example, from the grafting of human tissue onto animals.
January 2007
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Memorandum 39

Submission from the Genetic Interest Group

Summary of Evidence

The Genetic Interest Group (GIG), an umbrella organisation working for more than 130 member groups
who have a keen interest in the undertaking of high quality ethically sound biomedical research, is alarmed
at the news of a potential ban on the creation of animal-human hybrid embryos for research purposes.

When weighed against the lives that patients with intractable or incurable conditions must lead, we find
the arguments proposing a ban, and the end of some potentially fruitful research, to be insuYcient. The
Genetic Interest Group believes that this avenue of research should be examined for its potential before it
is closed.

Evidence from the Genetic Interest Group

1. The Genetic Interest Group (GIG) is an umbrella organisation working for more than 130 member
groups, who support patients of inherited conditions and their families. Many of the conditions represented
by our member groups are incurable and intractable, with no cure or treatment on the horizon. GIG speaks
from the perspective of those who have a keen interest in the undertaking of high quality ethically sound
biomedical research into the links between genetics and human health and disease. GIG’s members and the
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families they support depend on research, and its application in the form of new products and services to
eliminate or alleviate the impact of diseases which currently cause chronic ill health, frequently progressive
disability and sometimes premature death.

2. GIG was alarmed to read paragraphs 2.81–2.85 of the Department of Health Review of the Human
Fertilisation and Embryology Act, announcing a potential ban on newly devised animal-human hybrid
embryo creation. GIG believes that this ban would close, or narrow significantly, a potentially fruitful
avenue of research; as yet unexplored.

3. Our members are aware that there has been no treatment delivered from embryonic stem cell research,
and that there is none forthcoming. Despite this, our members look towards this research with hope, and
even expectation. Their strongly held view that this avenue of research should be investigated fully, is a
product of their (or their families) healthcare situation.

4. As long as an individual is free of injury or disease, they can prioritise ethical or religious principles.
However, once an individual or their family is aVected by a condition that is incurable, intractable or life-
threatening, their priorities can change dramatically. Any ethical or religious argument against an avenue
of research should be weighed against potential treatments or cures for the thousands of UK citizens that
must endure a life of pain and/or disability due to an intractable or incurable condition.

5. The creation of animal-human hybrid embryos has been labelled unnatural. This is a familiar
argument that should be rejected. All molecular, cell, and genetic biological research could be described as
such. IVF is the most obvious example of a health technology initially criticised as unnatural; it is now
almost universally accepted as a wonderful technology for the treatment of infertility.

6. Another argument against allowing animal-human embryo creation and the following research is that
it has no proven scientific worth. GIG would respond that this is an argument for allowing the research to
examine how valuable this new technology could be.

7. The Genetic Interest Group believes that high quality ethically sound biomedical research should be
allowed to flourish in the UK for the potential benefit of its citizens.

January 2007

Memorandum 40

Submission from the Linacre Centre for Healthcare Ethics

1. The Linacre Centre for Healthcare Ethics is a bioethics research institute under the trusteeship of the
Catholic Trust for England and Wales. We publish material, run conferences and provide speakers on a
range of bioethical issues, and also oVer advice and information to individual scientists, health professionals
and patients. This Submission has been prepared on behalf of the Centre by Dr Helen Watt, the Director
of the Centre, and Anthony McCarthy, its Research Fellow.

2. We welcome the opportunity to respond to the Science and Technology Committee’s Inquiry into
Government Proposals for theRegulation ofHybrid andChimeraEmbryos. Our concerns in this area relate
not only to respect for the lives of human embryos who may be created (in some cases, by destroying other
human embryos), but to respect for the value and meaning of human procreation. Such respect can, we
believe, be violated by substantial human contributions to the production even of embryos—or embryo-like
entities—which are clearly non-human. However, it is more seriously violated by contributions to an
embryo who is—or may well be—human, and who is deprived of human parents, for whom is substituted
an animal progenitor.

3. The destruction of embryos is our most serious concern: we are opposed to all research involving a
lethal attack on a human moral subject, of any age or stage of development. In the words of the Declaration
of Helsinki, “In research on man, the interest of science and society should never take precedence over
considerations related to the wellbeing of the subject” (III.4). A human subject is nothing more or less than
a living human organism (which is not to say that this organism is reducible to its various physical parts).
The human subject has objective rights and interests in his or her wellbeing and survival: rights and interests
which relate to the special nature of the rational human kind. Such rights and interests are present in young
children, and indeed embryos and fetuses, who have amoral stake (albeit an unconscious stake) in their own
wellbeing as members of the human kind, no less than older human subjects.

4. Human beings can be created in other ways than fertilization: for example, by embryo splitting or cell
nuclear transfer—including, perhaps, cell nuclear transfer using a non-human ovum. Such new methods of
creating embryos give rise to new ethical concerns. While we are opposed to all research on embryos, this
is not to say that a ban on particular forms of embryo research is not also highly desirable: there are various
levels at which the human (or possibly human) embryo can be harmed or degraded.
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5. It is diYcult to know whether some novel techniques will result in a genuine human embryo.34 In view
of this, it is a matter of basic moral prudence to avoid creating an embryo who may well be human—that
is, whose moral status is ambiguous. This problem is in no way solved by destroying the embryo, whether
at 14 days or at five: abuse of human subjects is not cancelled by the greater abuse of ending the subject’s life.

6. If the embryo is, indeed, human, there is a particular wrong that has been done to it, apart from the
wrong of creating it for the sole purpose of research, or even the wrong of creating it deliberately disabled
(as in the case of some cloned embryos35) so as to study the disease process and/or test the eYcacy of certain
drugs. Serious as these wrongs are, there is an additional wrong in the case of animal-human hybrids, in that
the embryo’s dignity is violated by the very structure of its creation.

7. Again, this is not simply because the embryo is the product of a manufacturing process—though this
is itself a serious oVence against the embryo’s dignity. Embryos manufactured as if they were products are
particularly likely to be viewed and treated as products; indeed, they are sometimes explicitly referred to as
products, as in the Government’s White Paper itself. However, the embryo made from animal components
is still further alienated from any possibility of parental respect or protection, in that this embryo may have
literally no human parents.

8. Take the case of an embryo who is conceived via transfer of an adult somatic cell nucleus to an animal
ovum from which the nucleus has been removed. Like any clone, such an embryo has no true genetic
parents;37 moreover it lacks even the fractional element of genetic motherhood found in a woman’s
provision of an enucleated ovum. The embryo’s quasi-mother is not, in this case, a woman who donates a
“gutted” ovum to its formation, but is, instead, a non-human animal. The hybrid embryo would be even
more isolated from the human community than other clone embryos (this is not, however, to ignore the
serious ethical problems inherent in ovum donation, both in terms of risks to women’s health and in terms
of lack of respect for the parental role such donation embodies).

9. An embryo may be created in other ways—for example, by fusing existing human embryos or
embryonic cell lines with non-human cells. Again, resulting embryos will have no human parents, even in
the fractional sense of the woman who provides the mitochondrial DNA and other parts of an enucleated
human ovum. It is easy to see how a human chimera may be treated with less respect than embryos who
have human parents, given the low status attributed—in our view wrongly—to its embryonic progenitor
(this progenitor may itself be seen as having barely more status than the animal embryo with which its cells
are combined). More importantly, the chimera’s creation will require the destruction of a pre-existing
embryo, whether in the course of the experiment itself, or in the production of the embryonic cell-line from
which the new embryo is created. To be deliberately formed from the bodily remains of another human
embryo is, again, an oVense to the dignity of the embryo created, as well as that of the earlier embryo in
whose death the scientist is already complicit.

10. It is true that many chimera or hybrid embryos may not, in fact, be human embryos, even if human
embryonic cells are used to create them.38 Leaving aside the risk of creating human embryos, and assuming
that such embryos would not be created, we believe the production of hybrids and chimeras can still oVend
against human dignity. Such production seems at once too close to, and too far removed from, normal
human procreation—as can be seen from the intuitions of many members of the public when considering
the morality of trans-species fertilization, even where no human embryo will result.

11. It should be remembered that animal-human hybrids and chimeras are in any case likely to be of
limited scientific value, due to the abnormal nature of their cells. They are unlikely to provide any treatments
for patients, in view of the medical risks which they carry: risks not limited to the transmission of animal
viruses to humans. It should be remembered that mitochondrial problems are a key factor in many
neurodegenerative diseases; there would also be particular risks if hybrid cells were used to treat heart or
liver complaints, for which cloning has been proposed as a solution.39 Rather than pursue such a clinical

34 For reflection on what would identify an embryo as human, see H Watt, “Embryos and Pseudoembryos: Parthenotes,
Reprogrammed Oocytes and Headless Clones”, forthcoming in the Journal of Medical Ethics (available online at
http://jme.bmj.com/preprint/watt.pdf)

35 We are referring here to cloned human embryos created precisely in order to have a genetic disability which can then be studied
in their cells. Of course, cloning itself creates serious genetic abnormalities, which again poses questions about the usefulness
for treatment or research of cells derived from clones—even those with no animal components.

36 Thus the White Paper on Review of the Human Fertilisation and Embryology Act refers at 9.31 to “[o] ther human-animal
cell fusion products” (the implication being that hybrid or chimera embryos are themselves products, depite their putative
humanity).

37 The nucleus provider is likely to feel a sense of ownership, not parental responsibility, over the cloned embryo, who may be
perceived as a mere product of his or her cells.

38 We are not objecting to the addition of insignificant amounts of human genetic material to some non-human organism. In
such a case—unlike a casewhere human spermor a human nucleus is used to “fertilise” an animal ovum—it cannot be said that
the human material is substituting for animal gametes. Such interventions therefore seem suYciently removed from human
procreation to be ethically acceptable—always assuming the human genetic material comes from an ethical (in practice,
non-embryonic) source, and will make only a minor contribution to the animal to which it is transferred.

39 Scottish Council onHuman Bioethics, “Embryonic, Fetal and Postnatal Animal-HumanMixtures: An Ethical Discussion”, 7.2.
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dead-end, there should be further investment in adult stem cell research, which is morally acceptable to the
vast majority of patients and clinicians worldwide, and has already produced treatments for 72 conditions
to date.40

12. We would urge that the creation of animal-human hybrids and chimeras be prohibited not merely for
the time being (as the Government’s White Paper proposes) but for the foreseeable future. The importation
of hybrids and chimeras from abroad should also be prohibited, as should any commercialization of these
or other human (or potentially human) embryos. Such prohibitions are well within the proper scope of law,
given the importance of the values—respect for human life and human parenthood—which they would
acknowledge and protect. Any scientific or commercial gains from hybrids or chimeras are likely to be of
small importance; not so the massive oVence to human dignity any such research would display.

January 2007

Memorandum 41

Submission from the Academy of Medical Sciences

Following the publication of the Government’s Command Paper “Review of the Human Fertilisation and
Embryology Act: Proposals for revised legislation”, the Academy of Medical Sciences has been consulting
within its Fellowship on the issue of research on embryos involving both animal and human material.

The Academy has now convened a working group, chaired by Professor Martin Bobrow CBE FRS
FMedSci, to consider this issue directly. In addition to examining definitions of hybrid and chimera
embryos, this group will identify key research opportunities in the field, together with an assessment of how
these opportunities are balanced by safety and ethical concerns. Following an initial meeting in earlyMarch,
the working group will publish its output later in the Spring. Representatives from the Wellcome Trust and
Medical Research Council will attend the working group meetings as observers.

Unfortunately, the Academy is therefore unable to submit substantial evidence to the current Select
Committee Inquiry. However, we would direct the Committee to our response to the 2005 Department of
Health consultation on the Human Fertilisation & Embryology Act.

January 2007

Memorandum 42

Submission from the Parkinson’s Disease Society of the United Kingdom

1. Executive Summary

1.1. The Parkinson’s Disease Society (PDS) welcomes the Science and Technology Committee’s inquiry
into proposals published by the Department of Health in December 2006 regarding the regulation of the
creation of hybrid and chimeric embryos for research purposes.

1.2. The PDS believes that research involving hybrid cell lines oVers exciting possibilities for the
development of leading edge technologies that could lead in turn to the development of new treatments and
ultimately potential cures for a wide rage of conditions, such as Parkinson’s, which alone aVects millions of
people in the UK.

1.3. We are concerned about the potential implications the proposed Government reforms to theHuman
Fertilisation and Embryology Act (1990) could have on this important area of research, and have set out
the nature of our concerns in the following submission. We are urging the Government to fully engage with
the research community and patient groups on this specific issue before introducing legislation that could
have the eVect of preventing or delaying progress in these important research approaches.

2. Parkinson’s Disease

2.1. Parkinson’s disease is a progressive neurological disorder that aVects all activities of daily living
including talking, walking, communication, swallowing and writing. It is estimated that 120,000 people in
the UK have Parkinson’s, one in 500 of the general population. Approximately 10,000 people are newly
diagnosed with Parkinson’s each year in the UK.

2.2. Parkinson’s occurs as a result of a loss of cells that produce the neuro-transmitter dopamine.
Dopamine is one the chemical messengers that we have in the brain which enables people to perform
coordinated movements. As yet it is not known why these cells die.

40 For constantly-updated information on existing adult stem cell treatments, see www.stemcellresaerch.org
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2.3. Parkinson’s is often characterised by three key motor symptoms: tremor, muscle rigidity and
slowness of movement. Other symptoms that may develop include diYculties with balance, sleeping
problems, speech diYculties, problems with the digestive system, pain, depression and dementia, however
Parkinson’s aVects every individual diVerently and not everyone will experience all of these symptoms.

2.4. The cause of Parkinson’s is not known, however the best available research indicates that it is likely
to be caused by a combination of genetic and environmental factors. In the last fifteen years a number genetic
mutations linked to certain forms of Parkinson’s have been identified, although research to date suggests
this accounts for less than 10% of Parkinson’s cases.

2.5. There is currently no known cure for Parkinson’s. Although a number of treatment options are
available to treat the symptoms, none of the existing therapies can halt the disease’s underlying progression.
Medication is most commonly prescribed, however it is in most cases only eVective for a relatively short
time. Side-aVects inevitably appear that can be as disabling as the original symptoms. Surgical interventions
are also available in the form of deep-brain stimulation, however only a relatively small proportion of people
with Parkinson’s will meet the clinical criteria for this procedure.

2.6. Stem cell research oVers a significant opportunity for gaining a greater insight into Parkinson’s and
for exploring techniques to replace with healthy cells the dopamine producing nerve cells that have died.
This may ultimately lead to a cure, allowing people to lead a life that is free from the symptoms of
Parkinson’s.

3. The Parkinson’s Disease Society

3.1. The PDS was established in 1969 and has approximately 30,000 members, a further 30,000
supporters and over 300 local branches and support groups throughout the UK.

3.2. The Society provides support, advice and information to people with Parkinson’s, their carers,
families and friends, and information and professional development opportunities to health and social
services professionals involved in their management and care. The Society also develops models of good
practice in service provision, such as Parkinson’s Disease Nurse Specialists, and campaigns for changes that
will improve the lives of people aVected by Parkinson’s.

3.3. In 2006 the Society spent more than £4 million on funding research into the cause, cure and
prevention of Parkinson’s, and improvements in available treatments. Our members play a key role in
shaping our research priorities and assessing all applications for research funding.

3.4. The PDS has invested more than £1.5 million in stem cell research over the past five years and
currently funds 12 projects at research facilities throughout the UK. The Society is a member of the UK
StemCell Funders’ Forum, whichwas established in response to recommendation 9 of the PattisonReport41

that emphasised the need for co-ordination between organisations supporting stem cell research.

3.5. Our members have demonstrated strong support for stem cell research to date and have played an
active role in campaigning in support of this area of research, including playing a key role in drafting the
Society’s response to the Donaldson Report42 given to the House of Lords Select Committee on stem cell
research43.

4. The Government’s Proposals

4.1. The PDS is concerned that the Government proposes to ban the creation of hybrid and chimeric
embryos in vitro despite their apparent recognition of the potential scientific value that leading edge
techniques such as these may hold for research into serious medical conditions44.

4.2. The Government proposals state that the forthcoming Bill, which revises the Human and
Fertilisation Act (1990), will allow for regulations to be drawn up, outlining the circumstances in which
hybrid and chimeric embryos can be created for research purposes. However we are concerned that such a
delayed approach could severely hamper progress in this area. Even if regulations were brought forward at
the earliest opportunity, there would still be a missed opportunity to have this matter of considerable public
interest fully debated by Parliament. In the worst-case scenario, regulations may never materialise, as has
happened following previous legislation.

41 UK Stem Cell Initiative report and recommendations, November 2005.
42 Stem cell research: medical progress with responsibility, a report by the Chief Medical OYcer’s expert group, Department of

Health, June 2000.
43 The PDS gave written and oral evidence to the House of Lords Select Committee’s inquiry into stem cell research—report

published February 2002.
44 Review of the Human Fertilisation and Embryology Act: Proposals for revised legislation (including establishment of the

Regulatory Authority for Tissue and Embryos), Department of Health, December 2006.
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4.3. The PDS notes that the Government’s proposals have been drawn up following a consultation
largely concerned with reproductive technologies. We are urging the Government to engage fully with the
research community and patient groups on the specific issue of research involving the creation of hybrid and
chimeric embryos in vitro prior to the introduction of any legislation that could have the eVect of delaying
progress or preventing research of this kind.

5. Defining Hybrid and Chimeric Embryos

5.1. The PDS urges the Government to use the forthcoming legislation to clarify the definitions of hybrid
and chimeric embryos. We propose that the definition used in Canadian law should be taken as a starting
point, as suggested previously by the Science and Technology Committee.45

Definitions of chimeras and hybrids in Canadian law46

A “chimera” is
(i) an embryo into which a cell of any non-human life form has been introduced; or
(ii) an embryo that consists of cells of more than one embryo, foetus or human being.
A hybrid is:
(i) a human ovum that has been fertilized by a sperm of a non-human life form;
(ii) an ovum of a non-human life form that has been fertilized by a human sperm;
(iii) a human ovum into which the nucleus of a cell of a non-human life form has been introduced;
(iv) an ovum of a non-human life form into which the nucleus of a human cell has been introduced;
or
(v) a human ovum or an ovum of a non-human life form that otherwise contains haploid sets of
chromosomes from both a human being and a non-human life form.

6. Hybrid Cell Lines and Research

6.1. Using definition (iv) of Canadian law, hybrids are derived from animal eggs that have had their
nucleus removed and replaced with the nucleus of a human cell. These can then be used to study diseases
with genetic factors that are associated with certain forms of Parkinson’s disease.

6.2. The generation of hybrid cell lines is a key aspect of stem cell research and the development of new
technologies that will be vital for the ultimate development of a cure for conditions such as Parkinson’s.
Hybrid cell lines are much easier to generate than human stem cells and provide a tool with which to gain
a greater insight into how to transform stem cells into other types of cells, such as nerve cells.

6.3. The generation of hybrid cells of this type is carried out in three stages:

— Isolation of animal eggs.

— Removal of the genetic material and replace it with that derived from a human cell.

— Growth of the cells in the laboratory to give rise to stem cells.

6.4. The ovum will not be re-implanted into the uterus so an embryo cannot be generated and would only
be grown for up to 14 days47. The cells will be treated in the same way as stem cells derived from human
embryos.

7. Research into Parkinson’s Involving Hybrids

7.1. Research involving hybrid cell lines oVers considerable potential to develop our understanding of
Parkinson’s and its treatment by:

(a) OVering a greater understanding of how to transform stem cells into dopamine-producing nerve
cells. This may be of use in the future for transplantation of the cells into the brains of people with
Parkinson’s to replace those cells that have died.

(b) Creating stem cells containing DNA derived from skin cells obtained from people with a genetic
form of Parkinson’s. These can be transformed into nerve cells to increase our understanding of
the eVect of thesemutations on the cells, how they function, and why the nerve cells are more likely
to die in Parkinson’s.

(c) From point 2, it may then be possible to identify targets for new drugs that would halt or reverse
the progression of the condition or even prevent it.

45 Select Committee on Science and Technology’s inquiry into Human Reproductive Technologies and the Law, paragraph 64.
46 Taken from the Select Committee on Science and Technology’s inquiry intoHumanReproductive Technologies and the Law,

paragraph 64.
47 According to current legislation on the study of human embryonic stem cells, the HFE Act (1990)
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(d) The technology underlying the generation of hybrid cell lines will also inform on the potential for
therapeutic cloning which would provide new cells, likely to be genetically identical to the patient,
with a greatly reduced risk of rejection, a common problem associated with the transplantation
procedure.

8. The Government’s Commitment to Stem Cell Research

8.1. The PDS welcomes the Government’s support for stem cell research to date, including their pledge
to invest an additional £50 million into stem cell research in the years 2006–07 and 2007–08 in response to
the Pattison Report48. We also note the announcement this month by the Scottish Executive of their
investment of £24 million for the Scottish Centre for Regenerative Medicine (SCRM), for the development
of regenerative medicine using stem cell technologies.

8.2. The PDS further welcomes theGovernment’s commitments,made in response to the Pattison report,
to ensure a flexible regulatory framework that does not stifle the development of the full range of safe and
eVective new cell therapies for the benefit of patients and to promote public dialogue on stem cell research49.
We feel these two points reinforce our call to have research involving hybrid cell lines addressed explicitly
in the forthcoming legislation, rather than opting for an outright ban with the promise of regulations, for
which there is no timescale attached, to follow.

January 2007

Memorandum 43

Submission from Cameron McLarty

I would like to make a submission that the practice of creating animal/human hybrid and chimera
embryos should not be allowed under any circumstances.

January 2007

Memorandum 44

Submission from the Centre for Regenerative Medicine, the Queen’s Medical Research Institute, University
of Edinburgh

Re: Transfer of Human Nuclei into Animal Oocytes

I am writing to emphasis the important contribution to the treatment of inherited human disease that
would be made by development of eVective methods for the derivation of stem cell lines from human
embryos produced by transfer of human nuclei into animal oocytes. I will use Motor Neurone Disease as
a suitable example of a disease that might be studied in this way, but there are many others including other
neurodegenerative diseases, causes of sudden heart failure (Cardiomyopathy) some cancers and some
psychiatric diseases. There is no fully eVective treatment for any of these diseases and in some cases there is
none at all.

The objective of the proposed research is to discover the cause of the disease and to use that knowledge
to develop treatments. Specifically, the aim is to identify a change in the cells associated with the disease that
could be used as the basis for laboratory tests. It might be found, for example, that proteins within the cell
clump together in an abnormal manner that could be detected by inspection on a microscope. Methods are
available to automate a test to discover if potential medicines are able to prevent that change. Once
compounds are identified they would then be tested in animals before possible use in human patients. This
approach would have the ability to assess thousands of compounds each year, many times more than can
be assessed in any other way.

The genetic error (mutation) that caused the disease is known in only 2% of cases. In these cases it is
possible in principle to introduce the error into existing human embryo stem cell lines and to compare cells
from the original line with those into which the error has been introduced. This is an ideal comparison
because the cells diVer only the present or absence of the mutation. Unfortunately this approach can only
be used to study 2–3% of cases.

Motor Neurone Disease is really a family of diseases rather than single disease and it would be extremely
important to be able to study other causes of the disease. Genetic research has established that there are four
other genes that may cause the disease, but they have not yet been identified, despite twenty years intensive

48 UK Stem Cell Initiative report and recommendations, November 2005.
49 Government response to UK Stem Cell Initiative report and recommendations, December 2005.
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research. At the present time production of cells from embryos produced by somatic cell nuclear transfer is
the only technique with the potential to provide cells from such patients for study and use in drug screening.
This approach will make it possible to study cells from a further 8% of patients, making 10% in total.

There is every reason to expect that methods can be established to produce human cells in this way.
Somatic cell nuclear transfer has been used for the production of mouse embryo stem cell lines in several
diVerent laboratories. It is very encouraging to note that the proportion of embryos from which stem cell
lines can be obtained is very much greater than the proportion that would have developed to become
oVspring had they been transferred into surrogate mothers (2% v 16%). Furthermore the cell lines that were
tested had an apparently normal ability to form all of the diVerent tissues of an adult.

Somatic cell nuclear replacement for this research involves two cells: an unfertilized egg at the stage at
which itmight be fertilized and a cell fromapatient. The genetic information in the chromosomes is removed
with a very small pipette before the introduction of the genetic information from the patients cells. Usually
this is by fusing the two cells together. The new embryo is then stimulated to begin development before it
is cultured in the laboratory for six to seven days. By that time itmay have developed to the stage fromwhich
embryo stem cells are obtained, the blastocyst stage which has approximately 150–200 cells.

At the present time, the only stem cell lines to be produced from cloned human embryos were produced
after transfer of human genetic information into a rabbit unfertilized egg. Several groups have described
development of embryos to the blastocyst stage after transfer of human genetic information into human
eggs, but no embryo stem cell lines were obtained. There aremany possible reasons for this failure, including
the possibility that there are diVerences in an aspect of early development between primates and other
mammals that have not yet been identified. Important diVerences between species were identified during
earlier research with laboratory and farm animals and birth of oVspring from cloned embryos depended
upon adapting the procedures for each new species. It is possible that such a modification is required for
production of cells from embryos produced after transfer of a human nucleus into a human egg. In this
regard a comparison of events after transfer of nuclei into human and rabbit eggs would be very informative.

There is now a considerable body of evidence to show that development may be obtained after transfer
of nuclei from one species to another. Several groups have observed development to the blastocyst stage
after transfer of human nuclei into animal eggs, although the study in rabbits mentioned previously is the
only one to obtain embryo stem cell lines. Rabbit and cow are the two species. Comparable development
has also been obtained after transfer of nuclei from other primate species into rabbit eggs.

In short, at the present time it is likely that the greatest progress to the goal of producing embryo stem
cell lines from human embryos produced by nuclear transfer would be made by research with a variety of
recipient eggs, including rabbit, cow and human. The cell lines would be produced specifically for research
and not considered for transplantation into people.

There are a variety of reasons why we should consider this research to be important. First, the
compassionate wish to be able to provide eVective treatment for those who suVer from the diseases that
might be studied in this way. Secondly, the global market for drugs found to be eVective against some of
the more common diseases, such as Parkinson’s Disease, would be enormous. Third, both of the key
techniques were originally developed in the United Kingdom. Embryo stem cells were first derived mouse
embryos in Cambridge and the nuclear transfer was established in Roslin Institute, near Edinburgh. It
would be sad to miss an opportunity that was created in the UK. I hope that you will be able to support the
case for transfer of nuclei into animal oocytes for research purposes.

January 2007

Memorandum 45

Submission from the Royal Society

Royal Society Response to the House of Commons Science and Technology Committee Inquiry on

Government Proposals for the Regulation of Hybrid and Chimaera Embryos

The creation of hybrid and chimaera embryos is a complex area and each avenue for research is associated
with a diVerent level of risk, benefit and ethical issues. It is diYcult to generalise about the appropriate
regulations that should be applied to the various ways to create embryos containing both human and animal
material without considering the exact details of the proposed work, their corresponding benefits and
potential uses. This area of science is advancing rapidly and the regulatory framework should ensure that,
as appropriately validated scientific developments oVering potential benefits emerge they can be
responsibly pursued.

The research licence applications considered recently by the Human Fertilisation and Embryology
Authority (HFEA) involve the creation of embryos that are neither a true hybrid nor a chimaera. They are
made by inserting human nuclear genetic material into denucleated “empty shells” of animal eggs, with the
aim of generating stem cell lines, purely for research purposes. The proposed technique is one of a number
of routes being investigated to overcome the shortage of human eggs available for medical research.
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Whether this technique will prove to be a viable method of generating stem cells and establishing stem cell
lines is not clear at present. However, stem cell research is still in its early stages and it is essential that we
do not close oV this and other avenues for development given the potential benefit of such work.

In January 2007 the HFEA ruled that these licences would not be granted before they undertook a full
public consultation. We believe that it is unfortunate that this judgement has been delayed, however the
decision to consult widely to reach a consensus on this complex issue is a sensible one. It is vital that the
consultation takes account of our current understanding of the science and the potential future benefits.
Furthermore, it should also be methodologically rigorous and based on principles of eVective public
engagement.

The Society has previously urged caution regarding the scientific case for the creation of true human-
animal hybrids where human and animal nuclear genetic material is combined (Royal Society 2005) and we
still believe that the case for such true hybrids has yet to be made. Chimaeras, which exist in a variety of
forms, consist of cells from two or more genetically distinct organisms. When assessing research using
chimaeras involving human and animal genetic material, consideration needs to be given to the merit of the
scientific evidence and the ethical justification. For example, we support the creation of chimaeras by
transplanting human embryonic stem cells into animal embryos whichmay prove vital for rigorously testing
the properties of human embryonic stem cells before contemplating using them therapeutically (Royal
Society 2005).

The UK has an international reputation as a leader in stem cell science, and we believe that it is vital that
progress in this area continues as it has the potential to limit or even end the suVering of people with
conditions such as Alzheimer’s, Parkinson’s and motor neuron disease. The Society will comment on this
issue in greater detail as part of our response to the forthcoming HFEA consultation on human-animal
hybrid research.

January 2007

Reference

Royal Society (2005). Royal Society’s response to the review of the Human Fertilisation and Embryology Act
1990. http://www.royalsoc.ac.uk/document.asp?tip%0&id%4202

January 2007

Memorandum 46

Submission form the Human Fertilisation & Embryology Authority (HFEA)

Introduction

1. The HFEA is pleased to submit evidence in support of the Select Committee’s inquiry. This focuses
on the position adopted by theAuthority to date, including interpretation of the requirements of theHuman
Fertilisation and Embryology Act 1990 and the Authority’s plans to conduct a public consultation on the
desirability of permitting the creation of hybrid and chimera embryos for research purposes.

2. Relevant copies of papers presented to the Authority and its sub committees, together with minutes
of those meetings, are attached*. Independent legal advice obtained by the Authority in relation to this issue
has been withheld for the usual reasons of legal privilege. Specific references to Counsel’s advice in the paper
presented to the Authority on 10 January 2007 have also been removed. The legal issues considered by the
Authority are however summarised in this paper.

Review of the 1990 Act

3. In 2005, theGovernment’s public consultation on theReview of the Human Fertilisation & Embryology
Act sought views on whether the law should permit the creation of human-animal hybrid or chimera
embryos for research purposes only (subject to the limit of 14 days culture in vitro, after which the embryos
would have to be destroyed). The HFEA’s response to this (November 2005) was that:

The creation of human-animal hybrids is permitted until the two cell stage under the current Act and
the HFEA considers that research within the constraints outlined by the Government should be
permitted.

As long as it can be ensured that such entities would never be implanted into a woman or allowed to
develop beyond the 14 day stage, and as long as the research would fall under current research
purposes, it could be argued that the ethical justification for the creation of such entities is consistent
with research as it is currently allowed.

* Not printed.
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Nevertheless, we recommend that the Government has proper consideration to the diversity of views
on this issue. The HFEA would recommend that hybrids and chimeras are defined in the new Act.

4. This remains the HFEA’s formal position.

The Authority’s Interpretation of the Current Legal Position

5. Early in 2006, UK scientists stated publicly that they might wish to create hybrid embryos by fusing
human cells with rabbit eggs. TheAuthority therefore began to address this issue in anticipation of receiving
an application for a licence to undertake this research.

6. A key question for the Authority at this point was whether hybrid embryos fall within it’s jurisdiction
under the 1990Act. As it is the nature of the embryo, and not the process bywhich it is created, that is critical
to the question of whether it falls within the scope of the Act, it was important to understand whether hybrid
embryos could properly be categorised as “live human embryos”. If there was scientific agreement that a
hybrid embryo contained a full human genome, a reasonable interpretation of the Act would be that such
embryos should be treated as live human embryos unless it could be clearly proved that the embryo could
never be viable. The implication of a judgement that hybrid embryos are not live human embryos is that
such research involving the creation of hybrid embryos could be undertaken free from regulation.

7. In April and May 2006 respectively, the Authority’s Scientific and Clinical Advances Group (SCAG)
and Ethics and Law Committee (ELC) were asked to consider this and related issues. SCAG’s general
opinion was that this type of hybrid embryo should be classed as human. ELC agreed that an embryo
containing human nuclear DNA and mitochondria of animal origin should be regarded as an “embryo” for
the purposes of the 1990Act. ELC also took the view that the creation, keeping or use of such an embryowas
capable of being regarded as necessary or desirable for one of the purposes set out in Schedule 2 of the Act.

8. Subsequently, in November 2006, the Authority sought further expert scientific opinion from relevant
members of the HFEA Horizon Scanning Expert Panel. Those who responded agreed that this type of
hybrid embryo would contain a complete human genome. However, there was no consensus on whether a
hybrid embryo would be capable of implantation (ie whether it would potentially be viable and therefore
aVorded the protection of the Act). There was also a lack of consensus on whether the embryo would be
human from day one.

9. This advice and opinion, together with a summary of the ethical issues, was presented to the Authority
at its meeting on 10 January 2007 (by which time two research licence applications had been received). The
Authority’s conclusion—that, under current legislation, this sort of research potentially falls within the
remit of the HFEA to regulate and licence—reflects the remaining scientific uncertainties particularly on the
potential viability of hybrid embryos and the fact that this conclusion has not been tested by the courts.

Handling of Research Licence Applications

10. Two applications for research licenses for derivation of embryonic stem cells from hybrid embryos
were received by the Authority on 7 November. The paper presented to the Authority on 10 January 2007,
makes clear that acceptance that hybrids fall within its remit requires these applications to be referred on
to a licence committee of the Authority for consideration. The Authority was invited to consider developing
a policy statement which a licence committee could take into account in reaching a decision. However,
advice given to the Authority on the day of the meeting provided a further option—to delay reaching a
policy position and consideration by licence committee pending a full public consultation.

11. The decision to undertake a full and detailed consultation was taken by the Authority on the grounds
that it would be wrong to make an immediate judgement on these complex and controversial matters before
a proper body of evidence had been built up. Although the Government’s consultation on the review of the
1990 Act detected public disquiet in this area, it addressed it in limited detail and in the context of a large
number of other questions.

HFEA Consultation

12. Although the Authority’s consideration of hybrids to date has been prompted by two particular
licence applications, its scope will be much wider. The consultation will address all types of chimera and
hybrid embryos, ie embryos which contain some elements of animal DNA.

13. The consultation exercise is currently being planned, but we expect the consultation to run from late
April to late July and for the Authority to use the results to arrive at a policy position at its meeting on 5
September. The Authority is currently exploring the option of using a number of methods for gathering
public views, including a formal written consultation, a public opinion poll, a large scale public debate, focus
groups, small scale meetings with individuals or stakeholder groups and briefing to Parliamentarians.
Throughout this process, the Authority will work closely with the scientific community, the various interest
groups and the public to develop a proper understanding of the diVerent types of science and outcomes that
hybrid and chimera research would involve.
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Conclusion

14. The Authority’s chief concern in addressing the issue of hybrids and chimera is to exercise its
responsibilities as a regulator in a way that is fair to all interests whilst meeting its responsibilities under the
1990 Act. We also hope that the information gained during our consultation will help to inform Ministers
and Parliament in reviewing the 1990 Act. We are pleased that the Select Committee is also actively engaged
in considering these issues.

January 2006

Memorandum 47

Submission from Professor Thomas Baldwin, Department of Philosophy, University of York

1. My background to this issue is that during 2002–05 I was a member of the HFEA and the UK Stem Cell
Bank Steering Committee. During that time, especially while the review of the 1990 HFE Act was under
consideration, the issue you are considering concerning the regulation of hybrid and chimera embryos, was often
discussed, both at theHFEA and the Stem Cell Bank Steering Committee. I readily recall one excellent discussion
at the StemCell Bank SteeringCommittee in early 2005 (I think)when the possible uses of diVerent types of hybrid
and chimera were clearly explained and we reached the conclusion that as long as the 14 day rule was strictly
adhered to there was be no objection in principle to embryo research involving such hybrids and chimeras. I regret
that I no longer have the papers from that meeting though I assume that the MRC could supply them if you
wanted them.

2. One conclusion from these discussions, however, was that it was not clear whether work of this kind was
coveredby current regulations, and that itwas desirable that it shouldbe. So Iwelcome theGovernment’s intention
to bring regulation of this kind ofwork under the remit ofRATEas specified in HH2.81–5 of theReviewof the 1990
HFE Act. But the issue which remains to be further discussed is whether the proposal in H2.85 is satisfactory.

3. My own view is that the proposal in H2.85 is too restrictive. While I fully appreciate that the issue here is one
which raises strong feelings, I have yet to encounter a good argument to the eVect that embryo research involving
human/animal hybrids should not be permitted given that research involving human embryos is permitted. It is of
course obvious those who object to the latter will object to the former as well on much the same grounds; but the
question here is whether specifically animal/human embryo research should be permitted. A key point here is the
14 day rule: for this rule prohibits the development of a hybrid embryo to a stage at which it has the status of a
moral subject in its own right, since at that stage it has no consciousness, however rudimentary.

4. It might be argued that any mixing of cells from diVerent species is “unnatural” and therefore wrong.
Yet animal work can involve interbreeding between species (as with the creation of mules) and as long as
no cruelty is involved there seems nothing wrong about this. But, it may be said, there is something special
about the status of human beings, so that creating animal/human hybrids or chimeras is intrinsically wrong.
Certainly, many people think this at first, when the issue is put to them. But this is one of those cases where
one’s first thoughts, and immediate feelings, need to be challenged. I very much welcome this inquiry by the
Select Committee precisely because it should provide a forum in which this challenge is openly debated.

5. I do accept that the creation of living organisms who are animal/human hybrids gives rise to diYcult
ethical questions about their moral status and interests, though much depends on the facts of the case. For
example whereas the xenotransplantation to a human of, say, a pig’s kidney is ethically unproblematic
(though it may well be unsafe for other reasons), the transplantation of a primate brain to a human would
be problematic if it radically altered the recipient’s consciousness and sense of identity. Equally the use of
animals such as mice to grow replacement parts for humans (see http://news.bbc.co.uk/1/hi/health/
1949073.stm) gives rise to ethical questions from an animal welfare perspective. But none of these questions
arises for embryo research restricted by the 14 day rule. So far as I can see this restriction removes any
grounds one might have for objecting to work which involves human/animals hybrids.

5. Hence, since there is reason to think that the creations of hybrid and chimera embryos would be
valuable for the purpose of medical research (aš 2.83 of the Review of the 1990 HFE Act acknowledges),
my judgment is that the proposal iň 2.85 is unnecessarily restrictive.

January 2007

Memorandum 48

Submission from Dr Jus St. John, Lecturer in Mitochondrial and Reproductive Genetics, Medical School,
University of Birmingham

Nuclear transfer (cloning) is a technique that involves the transfer of a donor cell into an oocyte that has
had its nucleus removed (enucleation). For the purposes of deriving human embryonic stem cells through
nuclear transfer, the donor cell is most likely to be a somatic cell, such as a skin cell. Using a somatic cell
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froma patient with a genetic defect would allow embryonic stem cell lines to be developed that would possess
such a genetic fault. Such cell lines would provide valuable resources for scientists to understand the
mechanisms that result in the phenotypic onset of such a disease. This is especially so as animal models are
not always available for such studies. It would also be of considerable benefit to the pharmaceutical industry
for drug screening.

The generation of human embryonic stem cells through nuclear transfer is hindered by the lack of human
oocytes available to support such an outcome. Animal oocytes are readily available from slaughterhouses,
which would otherwise not be used. Indeed, it has been demonstrated that human embryonic stem cells can
be generated through the use of a human somatic cell and rabbit oocytes (Chen et al Cell Res 2003; 13:
251-63).

Each eukaryotic cell has a population of mitochondria, which are the energy powerhouses of the cell
through an intra-mitochondrial apparatus known as the electron transport chain. The mitochondrion
possesses a small circular genome, mitochondrial DNA (mtDNA), which we inherit solely from our
mothers, through her oocytes at fertilisation.mtDNAencodes some of the genes associatedwith the electron
transfer chain. Nuclear transfer can result in mixed populations of mtDNA being present in embryos and
oVspring (reviewed in St. John et al Reproduction 2004; 127: 631–641). Consequently, the mixing of human
and animal DNA would require us to determine whether the cells generated would be functional and able
to sustain suYcient energy. Furthermore, as the remainder of the genes of the electron transfer chain are
encoded by the nucleus, we would also need to determine whether the mixing of nuclear genes from one
species withmtDNA genes from another would reduce functionality.We also do not knowwhether it would
be possible to isolate those cells that possessed human mtDNA only. However, until such work is
undertaken, it is impossible to determine the feasibility of using human-animal hybrid embryos and
embryonic stem cells.

In terms of understanding human mitochondrial genetics, hybrid embryos and embryonic stem cells
would oVer us the opportunity to elucidate some of the causes of mitochondrial DNA disease. They would
also allow us to study nuclear-mitochondrial interaction. Not to allow this work to go ahead would
considerably disadvantage experimental work in these fields.

January 2007

Memorandum 49

Submission from Dr Stephen Minger, Director, Stem Cell Biology Laboratory, Wolfson Centre for
Age-Related Disease, King’s College, London

I am writing to you in my capacity as Director of the Stem Cell Biology Laboratory at King’s College
London in regards to the enquiry by your committee on hydrid and chimera research. I have applied to the
Human Fertilisation and Embryology Authority for permission to generate “disease-specific” human
embryonic stem cell lines from individuals who carry known genetic mutations that result in a variety of
neurodegenerative diseases, using non-human oocytes (eggs) as a surrogate for Somatic Cell Nuclear
Transfer. I will attempt below to set out the reasons why we have proposed this research and why we think
it is so important.

Human embryonic stem (hES) cells, derived from a 6-day old preimplantation embryo, have the ability
to proliferate to ad infinitum and the potential to give rise to every cell type in the human organism. Since
1998, when the first hES cell lines were derived, there has been an explosion of interest in this technology,
not only for the potential application in treating a myriad of human disorders, but also as a source of cells
for developing novel therapies, for devising new gene targeting strategies and for fundamental drug
discovery. To date, more than 300 hES cell lines have been derived world-wide, most of these from human
embryos created by in vitro fertilisation (IVF). Under license from theHumanFertilisation andEmbryology
Authority, the Stem Cell Biology Laboratory, together with colleagues from the Assisted Conception Unit
at Kings College London, have been endeavouring to generate new hES cell lines. To date we have
successfully derived a total of six new hES cell lines, and are using these cells to develop cell-based therapies
for a number of devastating human clinical conditions.

One of the unique aspects of our hES cell work, however, is the use of embryos that are at high risk of
inheriting a known genetic disorder for hES cell derivation. Couples that wish to ensure that they have an
unaVected child can avail themselves of IVF and subsequent screening by preimplantation genetic diagnosis
(PGD), and only unaVected embryos are replaced and/or frozen for potential future use. In many cases, the
aVected embryos which harbour a number of diVerent genetic disorders are donated to our research
programme and are used for hES cell derivation. Since many animal models of human disease fail to
replicate many of the basic pathophysiological features of human disease (eg Alzheimer’s disease, Cystic
Fibrosis), “disease-specific” human cell lines that contain mutations responsible for important genetic
disorders thus represent an important new cellular tool for elucidating not only underlying biochemical and
molecular mechanisms of disease induction, progression and pathophysiology, but such cell lines may also
serve as important new targets for developing new therapies and drug candidates. To date our group has
generated a well-characterised hES cell line that encodes the most common mutation resulting in Cystic
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Fibrosis and a more recent line currently being characterised from an embryo with 48 trinucleotide (CAG)
repeats indicative of Huntington’s disease. Two other research groups in the US and Belgium have also
reported the generation of hES cell lines with disease-specific genetic lesions. We and others will continue
to try to derive these important cell lines, but there is likely to be a limit to the number of disease-specific
cell lines that can be generated from PGD embryos as this procedure is generally restricted to more common
genetic disorders, particularly those that predominantly aVect young children, though some late-onset
disorders like Huntington’s disease are allowed. Obtaining donated PGD embryos for very rare genetic
disorders therefore is therefore likely to be uncommon and thus alternative means of generating stem cell
lines from predominantly late onset disorders or from more rare genetic diseases are needed.

Somatic cell nuclear transfer (SCNT) or “therapeutic cloning” is a technique that can be used to generate
embryos which are genetically identical to a pre-existing mature organism. This involves the transfer of an
adult cell or nuclei into an egg which has had its nucleus and hence its genetic material (DNA) removed,
followed by activation (which mimics fertilisation) and subsequent progression in culture to a blastocyst
stage embryo. If such embryos are implanted into surrogate mothers, cloned versions of the adult somatic
cell donor can thus be created à la Dolly, the first cloned mammal. To date a large number of cloned
mammalian species have been generated including cows, pigs, dogs, cats, sheep, but this has not yet been
achieved in primate species. One additional and perhaps more important use of SCNT is the generation of
genetically-matched embryonic stem cell lines. Rather than the implantation of the cloned blastocyst, the
inner cell mass is isolated in a manner analogous to that using IVF embryos and a cloned stem cell line can
thus be obtained. Although the successful use of cloning to create cloned human embryonic stem cells has
been reported by researchers in Korea and the US, these studies have subsequently been discredited and the
published manuscripts retracted. So the extent to which SCNT can be used to create hES cell lines remains
in doubt, although there has been a single report of successful nuclear transfer with primate oocytes and
somatic cells, though no ES cell populations were derived.

One of the limiting factors to SCNT in humans is the requirement for large numbers of human eggs.
Published data to date suggests that not only may hundreds or thousands of oocytes be required to derive
a single cloned hES cell line, but that the most optimal source of eggs is likely to be from woman less than
30 years of age, and that the eggs should be used directly after collection from the ovary rather than the use
of those which fail to fertilise. The altruistic donation of oocytes specifically for SCNT where the eYciency
of hES cell derivation is completely unknown but likely to be very low raises legitimate concerns about
whether it is appropriate to encourage young women to undergo an invasive and potentially harmful
procedure without any direct medical benefit. Therefore, until the eYciency of successful SCNT in humans
can be increased significantly (to perhaps 10–20%) alternative sources of oocytes specifically for SCNT
are needed.

One alternative to altruistic donation of eggs from young women is the generation of functional eggs from
hES cell lines themselves. Since hES cell lines can generate every cell type in the adult organism, it should
be possible to generate functional oocytes from existing cell lines. However, only one group has reported
the derivation of “oocytes-like” structures from mouse ES cells, and to date there have been no reports that
this has been replicated with human cells. Another more practical alternative to the use of donated human
eggs is to rely on non-human oocytes from domesticated livestock species which are available in large
numbers as by-product of farming and the food industry. There have been several reports of SCNT between
diVerent species, including at least one report of successful hES cell line derivation following somatic cell
transfer of adult human fibroblasts into rabbit eggs whose genetic material had been removed. In this study,
a large number of human embryos were formed and 14 hES cell lines were obtained, including four well-
characterised hES cell lines that displayed numerous characteristics indicative of pluirpotent hES cell lines,
thus demonstrating the potential of this protocol for generating genetically distinct hES cell lines from
selected individuals. Although the status of the rabbit/human mitochondria was not addressed in this paper,
the expectationwould be that transferring an intact human cell into an enucleated rabbit oocyte would result
in all the rabbit proteins andmost of the mitochondria slowly being replacedwith human versions over time.

In our license application to the HFEA, we proposed to generate human disease-specific cell lines using
intra-species SCNT and cellular fusion of human cells obtained from individuals with a variety of genetic
forms of neurodegenerative disorders. For example, there are at least four diVerent genes implicated in
genetic forms of Alzheimer’s (AD) and another eight genes that cause familial Parkinson’s disease (PD).
Although these genetic forms of the disease represent less than 5–10% of all disease suVerers, the clinical
symptoms and pathophysiology of the genetic forms of the disease mirror that seen in the “sporadic” forms,
although an earlier age-of-onset andmore severe disease progression are often observed.Although levodopa
for the treatment of PD is generally beneficial in the early stages of the disease, this ever increasingly becomes
less eYcacious as neurodegeneration of the dopamine system continues. Pharmacotherapy for AD is an
emerging field and several new compounds have recently been licensed for patients in the mid-to-late stages
of the disease, but the window of eYcacy is small and the benefits seen are very marginal. For other
progressive neurological disorders includingMotorNeuronDisease and SpinalMuscularAtrophy there are
no therapies whatsoever. Hence, the availability of hES cell-derived cell lines for AD, PD, and other
progressive neurological disorders with limited or no current therapeutic options would have tremendous
potential as cellular tools in furthering our understanding of each of these devastating disorders and would
also stimulate the search for new drug targets and pharmacological compounds that might provide better
clinical management or improvement for each of these disorders.
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I urge the Select Committee to carefully consider what the consequences of a ban on creating “hybrids”
or “chimera” would entail. The commercial and academic scientific community have generated over 20,000
strains of mice and rats which contain human disease genetic material, and many of these are important
research tools for developing new therapies against cancer and other important human diseases. There are
strains of mice lacking a functional immune system which have been “humanised” by transplantation of
human bone marrow which serve as important models for understanding human immunology and the
development of new immunosuppressive drugs. Even the preclinical testing of human cells in animal disease
models could be misinterpreted as the generation of a chimera, and if this was banned, we would ostensibly
lose the ability to test the safety and eYcacy of cell therapy prior to clinical use in man. These limited but
representative examples represent technologies that are already in significant use world-wide and under
regulation in the UK under the auspices of the Home OYce. Cetainly all current and future hybrid and
chimera work can be accommodated and regulated under current Home OYce and HFEA procedures and
there is no compelling reason to now restrict this research. To do so will place the UK at a competitive
scientific and commercial disadvantage, will be seen by the world-wide scientific community as “anti-
science” and completely at odds with pre-existing strong government support of science, and it sends a very
dangerousmessage that theUKgovernment can be influenced by a small number of individuals whose views
on these issues do not represent mainstream opinion.

January 2007

Memorandum from 50

Submission from the Biotechnology and Biological Sciences Research Council (BBSRC)

Thank you for your letter about proposals for regulation of research using chimera and hybrid embryos.

1. Is it within the remit of BBSRC to support projects looking to create human-animal chimera and hybrid
embryos?

In our view the creation of human/animal hybrid embryos is of such sensitivity that it will only be
justifiable for essential research into human disease, as is the case for creation of human embryos by nuclear
replacement or the derivation of stem cell lines from spare IVF embryos. Thus it is more likely to be within
the remit of the MRC.

Even if the technology was permitted without such restrictions we see little likelihood of proposals to
create hybrid or chimera embryos being submitted to BBSRC. To be considered, such an application would
need to primarily address basic rather than biomedical objectives, demonstrate that these could not be
addressed in any other way (eg in animal models or using existing cell lines), and that they were of such
importance that they justified such an approach. Whilst it may be possible to hypothesise such a proposal,
in reality the likely researchers all operate in a suYciently biomedical context to make it easier and more
appropriate to frame a proposal in terms of its medical relevance.

2. Is it within the remit of BBSRC to support basic research resulting from the creation of human-animal
chimera and hybrid embryos, for example into biology of resultant stem cell lines?

BBSRC supports some research using human embryonic stem cell lines, and is a minor partner in the UK
stem cell bank for the purpose of providing access to such lines to the BBSRC community. Our policy is to
make sure that scientists who are working on animal stem cells can move their research forward into human
stem cells where appropriate and that there is no “black hole” between funders.

3. Where is the line drawn between the research supported by BBSRC and the basic research supported by
MRC in this area?

The BBSRC supports research aimed at understanding how stem cells work in normal development and
at establishing generic technologies for controlling stem cells in tissue engineering. As such, we have funded
stem cell work for nearly 20 years. Work which mainly addresses human disease directly or its treatment is
not in the BBSRC remit and would fall to the MRC. The balance will shift over time and it is clear that
with the possibility of therapeutic intervention using stem cells, that the balance is shifting towards the
MRC. BBSRC regards its past funding of stem cells a success as it has enabled the science to move more
towards human health and hence MRC (and Wellcome Trust) funding. Use of animal stem cells to study
say, farm animals, is within BBSRC remit. Joint funding may also occur.

We realise that this is not a rigid boundary but we consider this much preferable to a situation in which
a gap might exist, and because it facilitates a continuity in the transfer of basic research through to medical
research. Moreover, there is a well established and eVective process for agreeing the appropriate council for
borderline proposals. This operates within a general framework laid down by RCUK. OYcers in the
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appropriate sections of each council are available to advise applicants before submission and these people
maintain a close working relationship through their joint participation in the various cross-council stem cell
coordination activities.

January 2007

Memorandum 51

Submission from Human Genetics Alert

Summary

Human Genetics Alert is a secular watchdog group which is not opposed to research on embryos or
embryonic stem cells. We would support a ban on the creation of animal/human hybrid embryos for the
following reasons: (1) the proposed experiments are of little scientific value; (2) we oppose the creation of
embryos purely for purposes of research and (3) the strong public concerns about the unnaturalness of
creating human/animal hybrids is valid and must not be ignored. Banning such research would have a
positive eVect upon UK stem cell research, since scarce reserch funding and the time of top scientists would
not be diverted onto research of very little value. In its report, we urge the committee to present a more
balanced and accurate account of the proposed research than the misleading account its proponents have
put forward, and to move the ethical debate on the status of embryos on to the ethical middle ground upon
which the law is based.

1. Introduction

HumanGenetics Alert (HGA) is an independent secular watchdog group.We are not opposed to research
on embryos or embryonic stem cells.

The author of this submission, Dr David King, is the Director of HGA. He is a molecular biologist who
has been working for the past 16 years on ethical and social issues raised by genetic and reproductive
technologies.

2. Scientific Issues

2.1 Misleading descriptions

We are very concerned by misleading desciptions of these experiments which have been made by the
scientists themselves and cannot be blamed upon the media. An egregious example of this is the suggestion
that “these cells are 99.5% human and not .5% animal”, which is no doubt intended to suggest that the fact
that their cells are inter species hybrids is only marginally relevant, and that biologically they will be
practically identical to human cells. This is based on the grossest form of genetic reductionism i.e. the
assumption that the biological characteristics of the cells can be read oV simply from the respective
proportions of DNA from the diVerent species. In fact, at least up to the blastocyst stage the vast majority
of mass and volume of the embryos will be of bovine or rabbit origin.

Crucially, the statement ignores the interaction between cytoplasmic factors in the cow eggs and the
human nuclear DNA, which is essential for the correct reprogramming of the human nuclei to begin
embryonic development. As we will discuss below, it is very unlikely that correct reprogramming will occur.
So, in reality, the fact that these are inter species hybrids is crucially relevant to the likely success of the
experiments. It is diYcult to avoid the conclusion that scientists who know much better than this have
intentionally misled the public in order to to emphasise the likely success of their experiments and to suggest
that concerns about the unnaturalness of creating interspecies hybrids are misplaced.

An even worse example of misleading language occurs in the letter to the Times, which refers to animal
eggs as “the activating casing for cloned human embryos”. Here, the genetic reductionism is so extreme that
the egg cytoplasm is nothing more than “casing”, and the emphasis on the importance of the nuclear DNA
is so great that it is seen to actuallymake the embryos simply human, rather than interspecies hybrids. Again,
the calculated eVect is to dismiss concerns about the unnaturalness of interspecies hybrids.

The Committee should also noted that the expected “humanisation” of its mitochondria are a
PROBLEM, for the stem cells, not, as has been suggested, a solution. As the human nuclear genome
becomes active, it will produce many proteins which will migrate to the animal mitochondria, producing
mitochondria with mixed species proteins. It is very likely that the human proteins will interact improperly
with the animal proteins, thereby rapidly killing oV mitochondria which produce the cell’s energy. It is likely
that this is a major source of the poor viability of such subcellular hybrids.

It is unfortunate that the scientists have not put any detailed account of the scientific rationale of their
experiments into the public domain, let alone any attempt to deal with the very serious (and obvious) defects
of their plans. Instead, the the public is presumably supposed to judge whether these experiments are
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worthwhile simply on the basis of trust in famous scientists. We expect that the many senior scientists who
signed a letter to The Times in support of their publicity campaign have not seriously looked into the details
of the planned experiments: instead, as is sadly too typical of the debate in this country on stem cell research,
they will have signed the letter on the basis of their general support for scientific research and their disdain
for what they see as woolly-headed and probably religiously-based ethical concerns. We therefore see the
need to enumerate a number of the serious scientific defects of these experiments, in order to encourage an
informed debate about their merits.

2.2 Scientific defects of the proposed research

2.2.1 Likelihood of obtaining embryonic stem (ES) cell lines

As far as we are aware there are no authenticated reports of cloned human ES cell lines, and only one
report of ES cell lines from interspecies hybrids. Various laboratories around the world have been
attempting to create such embryos and stem cells for at least eight years, and as far as we know this eVort
has produced only one, unreplicated published report of success. Despite considerable eVort, it appears very
diYcult to obtainES cell lines from cloned human embryos. It is certainly to be expected that the eYciency of
obtaining stem cell lines from cloned interspecies hybrid embryos will be even lower. Yet in order to achieve
statistically significant results in their experiments it will be necessary to obtain at the very least five
experimental and five control cell lines for each condition to be studied.

The low eYciency of obtaining stem cell lines from cloned embryos derives, of course, from the
unnaturalness of nuclear transfer which requires the complete reprogramming of diVerentiated cell nuclei
to an embryonic state. We question whether a useful strategy for dealing with this problem is to make the
problem evenmore diYcult bymaking interspecies clones in which the cytoplasmic factors and their nuclear
correlates will probably be mismatched. This is a strategy of simply applying brute force (ie creating huge
numbers of embryos due to the easy availability of bovine and rabbit eggs). In our view the lowered eYciency
of interspecies hybrids is likely to mean that that the scientists will waste a huge amount of time creating
thousands of embryos with very little positive results. If these scientists must insist on using nuclear transfer,
their time would be better employed in studies of the mechanism of reprogramming, in order to improve its
eYciency.

It is instructive to compare conventional genetic engineering with the creation of subcellular hybrids. It
is now well known and that genetic engineering of a single gene often fails because the gene disrupts
chromosome stability, or is “silenced” by the host genome, or the protein disrupts cellular metabolism or
other structures. In the proposed experiments, the scientists are hoping for hundreds, maybe thousands of
cross-species molecular interactions, between both the mitochondria and cytoplasm of the egg and nuclear
genes and proteins to work perfectly, in order to produce a normal cell. In our view, it is optimistic in the
extreme to expect this to work.

2.2.2 Embryonic stem cell lines from cloned interspecies hybrid embryos will be abnormal

Even if ES cell lines can be obtained from hybrid embryos it is almost certain that they will contain subtle
abnormalities in gene expressionwhichwill invalidate any experimental results obtainedwith them. It is now
well established that cloned animals are abnormal due to genetic and gene expression defects, and it is to be
expected that these gene expression defects, which result from incomplete reprogramming of the nuclear
DNA will be present in any stem cell lines derived from cloned embryos. We are aware that there is some
evidence that it is possible to obtain some cloned stem cell lines which appear normal: however, the burden
of proof must remain upon those who seek to claim that all such stem cells are normal.

These abnormalities resulting from nuclear transfer will undoubtedly be compounded by further errors
and abnormalities resulting from the interspecies mismatch, and from the presence of animal mitochondria.
Even worse, it appears that each cloned stem cell will have a diVerent set of gene expression abnormalities.
Overall, these experiments are likely to be a study primarily of artefacts. Patient organisations would be wise
to treat results from them with great scepticism.

2.2.3 Necessity of this research

Apart from the methodological problems mentioned above, the usefulness of these experiments is highly
questionable.

The experiments proposed by the Edinburgh and London groups aim to investigate early molecular
events in the aetiology of late onset conditions which will not manifest symptoms for several decades. It
seems quite unlikely that any relevant events will be manifested within the time period that it is possible to
culture stem cell lines without accumulating chromosomal and other abnormalities. Researchers intoMotor
Neurone Disease already have at their disposal a mouse model containing SOD1 mutations which would
appear to be perfectly suited to obtaining the kind of data that these researchers seek.
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The experiments proposed by the Newcastle group appeared to be aimed at developing the methodology
for so-called “therapeutic cloning”. It is now accepted by most researchers (including Professors Wilmut
andAustin Smith) that the scenario of “therapeutic cloning” as a widely used treatment for disease. is highly
unlikely to ever be realised. Biomedical companies are not pursuing this solution partly because of the
epigenetic defects caused by cloning, and partly because it would be absurdly expensive, and would only be
available to the rich. It would also be highly impracticable, requiring the acquiring of expertise in embryo
manipulation and tissue culture in each hospital. There would be further major problems with quality
control for individualised batches of tissue. Instead, biomedical companies are pursuing alternative
approaches to the problem of immune rejection of tissue.

Finally it must be noted that, the target of the Newcastle experiments, type 1 diabetes, can never be a
candidate for treatment by this method, since it is an autoimmune, not a degenerative disease. Any
transplanted tissue will be destroyed by the patient’s immune system in the same way that he is his/her own
tissue was in the first place.

Summary of Scientific Issues

Reporting and public debate on these issues has been based upon an assumption that the proposed
research is of high quality and likely to produce important data which could contribute to cures for serious
diseases. In our view, because of the the methodological problems inherent in creating cloned interspecies
hybrids and other problems with the experimental designs, this is very far from true. Whilst there are always
uncertainties in medical research, these experiments must be viewed as extremely long shots. The
responsibility for such misrepresentation must rest squarely with the scientists and their publicists, who, as
we have shown above seem to have no scruples about using language which obfuscates the nature of the
embryos being created and to minimise the methodological problems. This is disappointing but not
shocking: experience with the stem cell debate for the last eight years has shown such linguistic
manipulations andmisrepresentations of science to be the norm rather than the exception.However, it is the
role of the Science and Technology Committee not to be taken in by suchmisrepresentation and to present a
more balanced account of the science as a basis for ethical discussions.

3. Ethics

A crucial question in deciding whether the proposed research should go ahead is the ethical status of the
embryos created. It is a completely unsatifactory situation that the debate in Britain has become polarised
between scientists, who view the embryos as having no moral status and pro-lifers who view the embryo as
a person, whereas the law is based on a compromise position, which views the embryo as a morally
significant entity, which must be treated with respect. As a result there is very little debate on the ethical
middle ground, which HGA supports and which is supported by the majority of the UK population. It is
the duty of the Science and Technology Committee to restore the debate to this middle ground. Those who
are not pro-lifers are not absolved of the duty of thinking about the ethics of maniplulating embryos.

The question of the moral status of embryos created by these experiments is complicated by their inter-
species nature. It is certainly questionable whether scientists should be permitted to create entities whose
ethical status is uncertain. However, in our view, they must be treated as human embryos for the purposes
of ethical discussion, for the following reasons. Firstly, as the scientists argue that they are suYciently
biologically equivalent to human embryos for valid medical research to be conducted on them. Secondly,
the HFEA has concluded that they fall under the HFE Act. Thirdly, although it would be completely
unethical to do this, if such embryos were implanted and brought to term, it seems probable that the
resulting creature would be enough like a human being to claim legal personhood. If that is so, it follows
that we should treat the embryos as a human embryo, from an ethical point of view.

If that is the case, then these experiments raise important ethical issues, since they would create an embryo
purely for the purposes of research.We do not believe that embryos are personswith a right to life. However,
UK law is based on the concept that embryos are morally significant entities and must be treated with
respect.We believe that the creation of embryos purely as a source of biological rawmaterial and as ameans
to an end (as a tool for research), and not for the purpose of reproduction, fails to respect their moral status.
It is this view of the embryo as a mere thing which underlies eVorts by companies to obtain patents on
embryos as, in patent parlance, “compositions of matter”.

This distinction between the use of surplus embryos and the creation of embryos purely for research is
widely recognised around the world. Although there are many countries which allow embryo research, the
UK is one of only five countries worldwide which permits the creation of embryos purely for research, and
we understand that even here, it is done very rarely.

We recognise that theremay be diVerent opinions on this issue, which has barely been discussed in theUK.
We urge the Science and Technology Committee to discuss this issue and not to fall into the usual polarised
stalemate.
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4. “Unnaturalness”

A dominant theme in the public reaction to proposals to create interspecies hybrids has been revulsion,
which has been expressed in the argument that such hybrids are unnatural. The Committee should not be
misled by eVorts to suggest that this is a minority reaction based on religious or pro-life views. It is
undoubtedly the feeling of the vast majority of the population, even when the same individuals also argue
strongly in favour of medical research. After 20 years of experience with GM food and other issues,
policymakers should know better than to dismiss such views as “irrational”. The point is that, in an
inarticulate form, they express extremely valid concerns about science and the manipulation of nature. We
should also bear in mind the important distinction between facilitating a natural process (as in IVF) and
forcing nature to do something which it would never do naturally (as in cloning and creation of interspecies
hybrids). Although it can be argued that all of modern medicine is unnatural, some things are more
unnatural than others.

In view, public reactions about the unnaturalness of creating hybrid embryos is about two main concerns:
(i) the lack of any respect for natural limits in the ideology of science, and (ii) the importance and meaning
of species barriers.

4.1 Science and natural barriers

It is beyond the scope of this response to make general statements about science and the manipulation of
nature, other than to emphasise that the current environmental crisis, and earlier events of the 20th century
have surely demonstrated adequately that such concerns are very real. A naive equation of science and
technology with progress will simply no longer do. In the present context, it is important to realise that the
public’s concerns about the unnaturalness of cloned interspecies hybrids is less about the question raised by
conventional and academic ethics—“is this right or wrong?”—as about the question, “is this wise?”. The
question about scientists’ wisdom refers to science’s inherent unwillingness to respect any natural limits or
barriers and its determination to overcome them “by any means necessary”. This can be seen at work in the
present context: when scientists find that an unnatural technique (cloning) works very poorly, precisely
because of its unnaturalness (cell diVerentiation in development normally works in one direction only
because this is needed to create a predictable body plan for the organism), they seek to overcome this by
brute force of numbers, by using animal eggs; but in doing so they add a further level of unnaturalness to
the process (the species barrier), thereby increasing the odds against success. Is this intelligent or wise? We
are not surprised that the public views this as a prime example of scientific lack of wisdom. Although
philosophers like to dismiss the naturalistic fallacy in ethics, it would appear that the question of naturalness
is, after all, relevant, at least to the question of whether particular scientific interventions are wise.

Concerning the existence of limits to scientific manipulations of nature, there is an important distinction
between diVerent types of interspecies hybrid. Scientists have assumed that it is enough to reassure the public
that nomonster will be born and that all they are doing is manipulating a few cells. But paradoxically, public
concern about the proposed experiments is, in all probability, to some extent heightened rather than
diminished by the fact that we are talking about themanipulation of embryos rather than animals or human
beings. If we transplant animal tissue into a human being, the result will unquestionably be a human being.
Manipulations at the level of organs or fully developed organisms (other than brain or reproductive organs)
do not raise questions about the identity or species status of the resulting entity. However, manipulations
at the subcellular level (as here), which can only be accomplished by intervening at the earliest stage of
organismal development, can potentially result in much more profound changes in the resultant physiology
and behaviour of the fully developed organisms, which do raise questions about the species status of the
resulting entity. It is the vulnerability of the embryo to such profound manipulation which excites concern,
and raises valid questions about whether there should be a limit to scientists’ manipulation of nature.

4.2 Species barriers and their meaning

Before discussing the reason for public revulsion at interspecies hybrids it is first necessary to clear away
one piece of dead wood. It is true that interspecies hybridisation does occur in nature. However, it only
happens between closely related species and the oVspring are generally infertile. These are merely exceptions
which proves the general rule that the biological utility of speciation is the creation of separate gene pools.
Hybridisation across orders and at the subcellular level is completely unnatural.

In order to understand public revulsion, it is necessary to explore a fundamental diVerence in
philosophical worldview between scientists and ordinary people. According to thematerialist andmolecular
reductionist worldview of scientists, biological nature is composed of several types of complex macro
molecules, which are composed of strings of small molecules common to all species. The only diVerence
between species derives from minor diVerences in the ordering of small molecules within the long chains. In
principle, for example, the diVerence between mitochondria from cattle and humans could be completely
described by compiling a catalogue of the sequence diVerences in the genes that code for mitochondrial
proteins etc.
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This worldview does not admit of the idea of qualitative breaks in nature: nature looks rather like a well-
blended soup. Within this paradigm, species diVerences are a matter of drawing an arbitrary line, and are
to some degree illusory and unreal, a matter of quantitative not qualitative diVerences. This worldview is
clearly apparent in the statements that stem cells derived from hybrid embryos are ’99% human, 0.5%
animal, or even that, rounding up, they are simply “human”. Like genetic engineering, the mixing of human
DNA and animal eggs is unproblematic in this view, because the two are not ’really’ diVerent in kind.

The ordinary person’s worldview, which focuses on organisms rather than molecules is quite diVerent. In
this view, species are very definitely distinct, integrated wholes, diVerent “kinds”. Their characteristics are
quite diVerent and are what define the species: leopards have spots, zebras have stripes. Children’s stories
and folktales are preoccupied with these diVerences and their origin. We are not experts in anthropology,
and we recommend that the Committee call anthropologists as witnesses; however we would conjecture that
species diVerences are crucial in constructing a view of nature and of the world as composed of qualitatively
diVerent entities. Although apples and pears are closely related species, it is proverbially impossible to
substitute one for the other, because they are qualitatively diVerent. It may be further conjectured that the
human psyche has a need for clear categories and for putting diVerent items into separate pigeon holes.

The basis of revulsion, and of taboos is the inadmissible mixing of things that are diVerent and should be
kept apart, and the creation of entities that do not fit neatly into existing categories. In this view, hybrid
animals, such as a pig with a head of a chicken, which cannot be clearly put in one box or the other are
monsters, not merely because of their hideousness (which is merely an aesthetic expression of a lack of
wholeness), but because they are not integrated wholes. A something-in-between has no place in the world.
Such feelings are obviously heightened when one of the hybrid species is human, since additional issues of
identity, legal rights and psychological issues come into play.

There is no doubt that the scientific materialist worldview is correct, at one level. However, where it fails
is in providing any satisfactory account of how assemblages of very similar molecules come to produce
species as obviously diVerent as rabbits, cows and humans. There is as yet no good theory of the generation
of “emergent properties” in complex biological systems.

An emergent property of very complex systems that emerge through long processes of evolution is an
integrity and internal harmony and a rigidity to manipulation that we might call wholeness. Even natural
selection cannot produce arbitrary concatenations of physiological characteristics that we see in fanciful or
mythical hybrids: there is more than one physiological reason why pigs do not fly. In the same way, as we
noted in section 1, it is asking a very great deal for subcellular interspecies hybrids to work. It is not necessary
to invoke mystical or Aristotelian concepts of “telos” to recognise that the wholeness and qualitative
diVerence in embodied in diVerent species is real and cannot be wisely or profitably tampered with, willy-
nilly. Yet in contrast to evolution’s slow process of elimination of that which does not work well together,
scientists persist with trying to use the crude tools at their disposal to bodge something together in a hurry.
They should not be surprised that these eVorts are regarded with derision and revulsion by the public.

The wholes (species) that evolution produces do have to be regarded as qualitatively distinct, and the
barriers between them need to be respected. It seems that the commonsense view of nature is, at the organism
and species level, not only a better description than the molecular reductionist view, but is based on
necessities of physiology and ecology that we might call, “the wisdom of nature”.

Summary of Section 4

Expressions of revulsion, and unnaturalness, are based on legitimate concerns about science and its
unwillingness to set limits on manipulations of nature. Such views are not dependent upon particular
religious convictions and have no lobby groups to represent them, as do scientists and patients, which is
partly whywe have been at such pains to explain them. The problem is not somuch publicmisunderstanding
as scientists’ misunderstanding of the public. Scientists’ inability to understand revulsion at breaching
species barriers is based on a diVerence of fundamental worldview. Both worldviews have their merits: what
is needed is mutual understanding, not dismissals of the public as irrational.

5. Conclusion

Human Genetics Alert supports the Government’s decision to ban such research. In our view, it is
unethical and of extremely little scientific value. The strong public opposition to such research cannot be
dismissed as due to misunderstanding or “irrationality”, as if scientists had some monopoly on rationality.
It is based on serious concerns, about science and its lack of respect for natural limits. Instead of lecturing
the public on its irrationality, scientsts would do better to critically rexamine their own worldview, and their
often emotional and knee-jerk reactions to the idea of curbs on research.

In our view the Government should not insert the power to make regulations to overturn the ban into the
Act. As with the genetic engineering of human embryos, it is important that any decision to reverse the ban
should receive full parliamentary scrutiny, and the possibility to amend the text, which is aVorded by debate
on primary legislation, but not when changing regulations.
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We believe that the decision to ban such research would have a positive eVect on UK stem cell research,
by not diverting research funding and the eVort of top scientists into research will have little value.

January 2007

Memorandum 52

Submission from Professor Sir Liam Donaldson, Chief Medical OYcer of England

1. I have been asked to provide a memorandum to assist the above inquiry due to my original advice to
theGovernment on stem cell researchwhich led to the current legislation. I have seen the evidence submitted
by the Department of Health and wish to add the following further commentary on the development of the
recommendations relating to the mixing of human cells and animal eggs in 2000.

Background to the CMO’s Expert Advisory Group Report

2. Following the announcement of the birth of “Dolly” the sheep and the isolation of human embryonic
stem cells in 1997 the Government asked the Human Fertilisation and Embryology Authority (HFEA) and
HumanGeneticsAdvisoryCommission (HGAC) to consider the issues. They issued a report called “Cloning
Issues in Science and Medicine” in 1998 which endorsed the existing ban on human reproductive cloning.
TheReport called on theGovernment tomakeRegulations under theHumanFertilisation andEmbryology
Act 1990 to permit research on human embryos including those created by cell nuclear replacement
(“therapeutic cloning”) to develop new treatments for damaged or diseased tissues or organs.

3. The Government Response to the HFEA/HGAC report published in June 1999 asked me to give
advice as Chief Medical OYcer drawing on the help of an Expert Group to assess the anticipated benefits
of research on stem cells and cell nuclear replacement and to advise whether further research uses of embryos
should be permitted. The Terms of Reference and Membership of the Expert Group are at Annex A.

4. The Expert Group met five times and considered a range of evidence including over one hundred
responses to a letter which I issued in August 1999 and which was widely circulated. The resulting Report
is available at http://www.dh.gov.uk/assetRoot/04/06/50/85/04065085.pdf. I wrote the report myself but it
was discussed and agreed by the expert group.

5. The report generated a great deal of public interest and some controversy in this country and
internationally. The press conference when I launched the report attracted the largest attendance of the
many press briefings I have given in my nine years as Chief Medical OYcer. Eventually, public and
parliamentary support for my proposals led to new legislation which enabled a new frontier of medical
research (and possibly treatment) to be opened up with suitable safeguards to ensure that such progress was
made responsibly.

The Mixing of Human Cells with Animal Eggs

6. I will concentrate on the background to Recommendation 6 of the report, which related to the use of
animal oocytes. My report recommended that the mixing of human adult (somatic) cells with the live eggs
of any animal species should not be permitted (Recommendation 6).

7. This recommendation was made as a result of early discussions about the developments in the science.
Indeed, at the first meeting we held (22 September 1999) the use of animal eggs was raised following press
reports50 of the creation of human-bovine hybrids by the company Advanced Cell Therapeutics in
Massachusetts in November 1998.

8. It also arose in response to a discussion about the potential shortage of human eggs for stem cell
research. The information available at that timewas limited.Wewere aware of commentsmade by Professor
Ian Wilmut in evidence to the 1997 House of Commons Science and Technology Committee inquiry into
cloning (The Cloning of Animals from Adult Cells, (HC373-I)) considered that over 1000 eggs would be
needed to clone a human. He had based this on the figure of 277 cell nuclear transfer need to clone Dolly
the sheep. However, there were many attempts that were successful in creating an embryo which
subsequently failed to implant in the surrogate ewe. In conclusion, the Expert Group felt that it would
require fewer eggs—we quoted a figure of 12–13 (para 2.30)—to develop one blastocyst from which
embryonic stem cells might be derived. The Expert Group’s therefore did not consider in detail the need for
alternative sources of eggs, such as fetally-derived eggs or animal eggs. It simply did not appear to us at the
time that the supply of eggs would be a major constraint to research.

9. The Expert Group’s primary role was to consider the possible benefits from embryonic stem cell
research in general and cell nuclear replacement in particular. We took as our starting position to controls
operating under the Human Fertilisation and Embryology Act which already contained a number of

50 http://www.advancedcell.com/press-release/advanced-cell-technology-announces-use-of-nuclear-transfer-technology-for-
successful-generation-of-human-embryonic-stem-cells
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prohibitions on the mixing of human and animal gametes and the modification of the genetic structure of
an embryo. We therefore considered that the ethical, safety and technical consideration together with public
concern would rule out combinations human cell and animal eggs for the foreseeable future.

10. In light of the above, the possibility ofmixing human cells and animal eggs was not felt to be necessary
or desirable, as we concluded:

“2.34 The alternative of using the eggs of another species, eVectively acting as a ‘shell’ to carry the
human cell nucleus, has been suggested. Researchers in theUnited States of America claim to have
used this technique to produce stem cell lines by using an egg from a cow in place of the human
egg for cell nuclear replacement and then isolating and growing stem cells from the resulting
embryo. This research has not been published. Such a technique would raise many technical and
ethical issues. Most researchers active in this field do not regard this as a realistic or desirable way
forward.”

and

“2.62 The Expert Group concluded that the use of eggs from a non-human species to carry a
human cell nucleus was not a realistic or desirable solution to the possible lack of human eggs for
research or subsequent treatment.”

Recommendation 6:

The mixing of human adult (somatic) cells with the live eggs of any animal species should not be permitted.

The Human Fertilisation and Embryology Act 1990 controls the circumstances in which human eggs or
sperm can be mixed with the live eggs or sperm of any animal. These circumstances are primarily limited to
testing the fertility or normality of human sperm. The 1990 Act does not control the mixing of animal eggs
with other human cells. A new Act of Parliament would be required to implement this recommendation. In
the meantime bodies funding research may wish to make a declaration that they would not fund or support
research involving the creation of such hybrids.

11. I am pleased to say that the Government accepted all of the Expert Group recommendations. The
Human Fertilisation and Embryology (Research Purposes) Regulations were debated and passed by the
House of Commons on December 19, 2000 and the House of Lords on January 22, 2001.

House of Lords Select Committee on Stem Cell Research

12. In March 2001, the House of Lords agreed a motion appointing a committee “to consider and report
on the issues connected with human cloning and stem cell research arising from the Human Fertilisation
andEmbryology (Research Purposes)Regulations”. I was invited to give evidence to that Committee, which
I did so with Department of Health oYcials on 8 May 2001. I subsequently followed this with further
information on 30 July and 12 December51.

13. The lines of inquiry followed by the Select Committee did not, to the best of my recollection, cover
the matter of hybrids and Recommendation 6 of the Expert Group’s report. It was becoming clearer that
successful cell nuclear replacement in most species of mammals and particularly humans required a large
number of healthy viable oocytes. Baroness Northover asked whether it would be ethically and legally
acceptable to use immature oocytes from aborted fetuses or stillbirths. My response was that there was
legislation from 1994 prohibiting the use of fetal tissue in fertility treatment and that there were also
technical diYculties in the in vitro maturation of oocytes. My view at the time was that the solution to the
supply of eggs might come from donors wished to assist the research, perhaps because they were from a
family aVected by the conditions being researched. This would be similar to the altruistic donation of blood.

14. The final report of the Select Committee made the following comments in relation to the my Expert
Group’s recommendation relating to human-animal hybrids:

8.18 The Donaldson report identified a gap in the 1990 Act in that it did not control the mixing of
animal eggs with other human cells. It recommended that the mixing of adult (somatic) cells with
the live eggs of any animal species should not be permitted, although it did not discuss the thinking
behind this recommendation. We are aware of reports of experiments in other countries involving
the replacement of a nucleus of an animal egg with the nucleus of an adult human cell. These
developments raise important issues. It would clearly be totally unacceptable to implant such an
entity in a woman with a view to bringing it to term—and that would be prohibited by the Human
Reproductive Cloning Act 2001. For any possible therapeutic applications there would also be
significant concerns relating to safety, on which reassurance would be needed. However, if placing
a human nucleus in an animal egg provided a way of creating human ES cells for research, some
might argue that it was more acceptable to use such an entity for research, the creation of which
involves no human gametes, than an embryo created by CNR.

51 HL Paper 83 (ii) Evidence ISBN 0104420626
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15. The issues were discussed in further detail by the House of Commons Science and Technology Select
Committee in 2005. Their report “Human Reproductive Technologies and the Law” recommended that the
creation of hybrids should be made legal for research purposes. The Government undertook to consult on
this and certain other recommendations. The outcome of the response and Government proposals are dealt
with in considerable detail in the Department of Health memorandum.

16. The House of Commons Science and Technology Committee report and evidence heard during its
inquiry appears to have related to clarification of the law relating to the creation of hybrids and the ethical
acceptability of their creation. I did not give evidence to the Science and Technology Committee on these
points.

Concluding Remarks

17. The principal conclusions and recommendations of my 2000 report identified the promise of
regenerative medicine and the important role that research into human embryonic stem cells would play in
achieving this goal. It recommended that the law was amended to permit such research to proceed by using
surplus human embryos and, where necessary, embryos created by cell nuclear replacement. The group
anticipated that cell nuclear replacement would be necessary research tool to understand how to
“reprogramme” an adult cell, but that possible limitations on the supply of eggs would probably preclude
the use of this as a treatment option.

18. On that point, I accept that our earlier assumption on the numbers of oocytes required to create a
embryonic stem cell line by cell nuclear replacement was rather optimistic. To illustrate how thinking has
evolved in this area, in 2004 the now discredited Professor Hwang reported using 242 oocytes to create a
single embryonic stem cell line, and in 2005 to using 185 oocytes from a single donor to make 11 stem cell
lines. However, the subsequent fraud enquiry52 discovered that in fact Professor Hwang’s laboratories had
used 2,061 eggs without any conclusive evidence that a stem cell line had been produced by cell nuclear
replacement.

19. However, the research team based in the University of Newcastle upon Tyne has published a report53

of a single cloned blastocyst which failed to form an embryonic stem cell line. They report using as few as
36 oocytes which provided it is within the legal and regulatory frameworks agreed by Parliament were used
immediately after collection. They have recently been granted a licence by the HFEA to collect further fresh
oocytes from volunteers in an eVort to improve the supply of oocytes.

20. The main reason for using animal eggs revolves around the perceived potential for it to aid research
into cures for a number of presently incurable conditions. The use of cell nuclear replacement for developing
disease-specific human cell lines for researching serious diseases and their potential drug treatments has my
full support. This is an important field of research, as indicated by theUKStemCell Initiative report in 2005
by Sir John Pattison. The HFEA has issued licences to permit this work using human eggs.

21. However, I believe no conclusive evidence exists that undermines the original findings of my report
in relation to the use of animal oocytes for such studies. There have been very few published reports in other
countries of human cell nuclear replacement using animal oocytes. To my knowledge, the original 1998
research has not been published in a peer-reviewed journal. Some reports from the group under Professor
Hwang are considered unreliable. The study in China by Dr Sheng’s group using rabbit oocytes remains the
only published study, which I understand has yet to be replicated elsewhere.

22. The lack of scientific literature available makes it diYcult to form an evidence based opinion and I
believe that the Government has sensibly decided to present the Bill to Parliament in draft form, this gives
these diYcult decisions a suYcient level of consideration and scrutiny before being considered appropriate.
Moreover, it is important that scientific aspirations are underpinned by public understanding of the issues
and public support. Allowing the arguments to be aired in the public domain can only be healthy to the
eventual outcome.

23. I hope that this had shed further light on the thinking that underpinned the original recommendation
from my Expert Group in 2000.

Annex A

CHIEF MEDICAL OFFICER’S EXPERT GROUP ON STEM CELL RESEARCH

Terms of Reference:

— To establish the extent to which there is a current research focus on therapeutic cloning including
stem cell studies, when developments are likely to arise and where they could lead;

— To assess the anticipated benefits of such research; the potential risks; and any alternative
approaches that might be pursued to achieve the same benefits;

52 http://www.iht.com/articles/2006/01/10/asia/web.0110clone.text.php
53 Reproductive BioMedicine Online 2005 http://www.rbmonline.com/Article/1872
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— In the light of the assessed benefits, risks and alternatives to consider whether there are any ethical
and social implications beyond those addressed by the HFEA/HGAC Report, Cloning Issues in
Reproduction, Science and Medicine;

— To advise whether regulations need to be made under the Human Fertilisation and Embryology
Act 1990 to extend the purposes for which the Human Fertilisation and Embryology Authority
may issue licences for research involving human embryos;

— To advise on whether any additional regulation of the use of embryonic cell lines (such as stem
cells) is required.

Membership:
Professor Liam Chief Medical OYcer, (Chair)
Donaldson
Professor David Baird MRC Clinical Research Professor, Centre for Reproductive Biology,

University of Edinburgh
Professor W F Blakemore Department of Clinical Veterinary Medicine, University of Cambridge
Professor John Burn Regional Genetics Service, Newcastle upon Tyne; member of the Human

Genetics Commission
Professor Alastair Professor of Ethics in Medicine, University of Bristol
Campbell
Professor Dian Donnai CMO’s Consultant Advisor in Genetics, Regional Genetics Services,

Manchester
Professor Martin Evans Director and Professor Mammalian Genetics, CardiV School of

Biosciences, CardiV University
Professor Brian Heap Master of St Edmund’s College, Cambridge
Professor David Linch Department of Haematology, University College London
Sir Robert May Government’s Chief Scientific Adviser
Professor Sir Peter Morris NuYeld Professor of Surgery, Oxford University
Mr Derek Morgan Read in Law, CardiV University
The Revd Member of the Human Genetics Commission; Chairman of the former
Dr John Polkinghorne Advisory Committee on Genetic Testing; member of the former Human

Genetics Advisory Commission
Sir David Weatherall Honorary Director Institute of Molecular Medicine, John RadcliVe

Hospital, Oxford

Memorandum 53

Submission from the Church of Scotland, and the Church and Society Council

1. Summary of Our Concerns

We wish to express our concern at the proposals to allow the licensing of the nuclear transfer of human
cells into enucleated animal eggs to create animal-human “hybrid” embryos.

We wish to express concern for several reasons:

— that serious ethical concerns are raised by mixing animal and human reproductive cells;

— the presumption by scientists arguing for these experiments that the human embryo has no moral
status at all, which seems to us to be in contradiction to the basis of UK law;

— the questionable nature of the scientific claims for the proposed research;

— that a “shortage” of donated human eggs does not in itself justify the use of animal eggs;

— that considerable and misleading exaggerations have been made by some scientists about the
importance of this type of work within the fields of embryonic stem cell research and regenerative
medicine.

We wish to make clear that this does not, however, spring from a rejection of all research on the human
embryo. In 2006 The Church and Society Council completed an extensive study by an expert working group
which included leading Scottish embryonic and adult stem cell scientists from the research groups at Roslin
Institute, the University of Edinburgh and the Scottish National Blood Transfusion Service. Based on this
study, the May 2006 General Assembly accepted the conditional use of spare IVF and PGD embryos for
stem cell research. It considered that the creation of cloned embryos using human eggs might be justified
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under very exceptional cases. The isolation of diseased cells to study motor neurone disease might be one
such case. It considered the use of animal eggs to create hybrid cloned embryos but rejected it as
unethical.54 55

2. Our Involvement with the Animal-Human Hybrid Cloning

The Church of Scotland’s Society, Religion and Technology Project (SRT), which is a part of the Church
and Society Council, has followed closely the scientific developments of nuclear transfer cloning since it first
began to discuss Roslin’s research in this area with Ian Wilmut in 1995. By the time Dolly was announced,
SRT had already given considerable thought to the ethical implications of animal and human cloning,
enabling the Church of Scotland General Assembly to give its formal opinion in May 1997.56 When the US
company Advanced Cell Technologies claimed to have made an embryo from an enucleated cow egg and
human nuclear material in 1998, SRT considered the ethical implications, drawing on its extensive work on
animal genetic modification and xenotransplantation in its Engineering Genesis study.57 SRT also visited
ACT’s laboratories and discussed their work. It commented critically ACT’s claim, also made by the US
National Bioethics Advisory Council of the Clinton administration, that such hybrids might perhaps
overcome the ethical objections to deriving stem cells from human embryos.58 It has also commented on the
Chinese rabbit-human hybrid claims of 2002, on your Select Committee’s opinion of 2005, and the press
discussions of January 2006 and 2007.59 The Church and Society Council also discussed the matter in its
submission in 2005 to the Government’s review of the HFE Act.60 It has also considered hybrids in the
context of research into mitochondrial disease.

3. Our Concerns in More Detail

(a) Ethical Objections to Animal-Human Hybrid Cloned Embryos

Our view is that research should not be allowed that involves the mixing of animal and human
reproductive cells to create an embryo-like entity. We fully recognise that this is not a matter of making live
chimeric creatures. But the cross-species admixture of reproductive cells poses significant ethical concerns
in itself. Even though only 1% of animal material is involved, it is still a form of hybridisation. We hold
that humans and animals, though having many similarities, are nonetheless diVerent in more than just the
biological distinctions among species. The Church of Scotland is not opposed to the addition of a human
gene into animals for producing therapeutic proteins in sheep’s milk, nor of the idea of xenotransplanation
as such.61 The identity and integrity of both animals and human beings are far more than a sum of their
genes or functions, and is not necessarily violated by adding a single gene.

Because it involves a reproductive entity, the proposed research would be a more fundamental type of
mixing than in the above examples or other current practices where animal and human cells are fused. To
create a hybrid reproductive entity, even in an early stage of development, would already possess at least
some moral status. We consider that this would blur the moral distinction between animal and human in a
way which is unacceptable.

We disagree with the presumption that, because it could not lead to a viable pregnancy, the entity so
created should have no moral status or consideration given to it. In UK law, as we understand it, all human
embryos are considered to possess a degree of moral status less than that of a baby, but above that given to
mere cells, and that this status is independent on their viability as embryos.62 Similarly an animal-human
hybrid embryo would possess a moral status of some sort, inherent in its existence not its fate. UK law treats
embryos as a class, regardless of whether any particular embryo is viable or not. As in other spheres of
human capacity, viability is not the sole criterion for moral value. It could also be argued that it is an
immoral act to choose a route which cannot avoid the resulting human embryo being so deformed that it
cannot be viable.

54 Church of Scotland (2006a) Summary Report on Embryo Research, Human Stem Cells and Cloned Embryos, Reports to the
General Assembly and Deliverances of the General Assembly 2006, pp.2/2-2/3 and 2/33-2/40.

55 Church of Scotland (2006b), Report of the working group on Embryo Research, Human Stem Cells and Cloned Embryos,
chapter 5.

56 Church of Scotland (1997) Cloning Animals and Humans, Supplementary Report to the General Assembly and Deliverances
of the General Assembly 1997.

57 Bruce, D. and Bruce, A. (eds) (1998), Engineering Genesis, chapter 5, Earthscan: London.
58 US National Bioethics Advisory Council (1998), Letter to the President of the USA, 20 November 1998, NBAC, Rockville,

Maryland, USA, http://www.georgetown.edu/research/nrcbl/nbac/shapiro—letter.html
59 Bruce, Donald (2007), Over-egging the Clones, New Scientist, 20 January 2007, p 18.
60 Church and Society Council (2005), Response to the Public Consultation on the Review of the Human Fertilisation and

Embryology Act, 5 December 2005, http://www.srtp.org.uk/hfea-review.doc
61 Church of Scotland (2001) The Society, Religion and Technology Project report on GM Animals, Humans and the Future of

Genetics, Reports to the General Assembly and Deliverances of the General Assembly 2001.
62 Department of Health (1984), Report of the Committee of Inquiry into Human Fertilisation and Embryology, Cm9314,

HMSO, London.
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We were critical of your Committee’s 2005 report on Human Reproductive Technologies, which
recognised the revulsion of some about “blurring the distinction between animals and humans” but then
overrode such concerns by citing what seems a very suspect argument, that there would be less ethical
concern about animal-human hybrid embryos because there was less human material involved.63 In our
experience, this latter claim would not seem to be well founded in either ethics or public opinion.

Christian teaching on compassion for the sick has been a motivation for scientific research in medicine
for centuries, but always withinmoral limits. Respect for the embryomeans that research in this area should
only be for extremely important medical goals achievable no other way. Some experiments, no matter how
medically useful, would be unethical. The Church of Scotland consider that to create animal-human hybrid
embryos by mixing human and animal reproductive cells would pass a moral limit.

(b) Ethical Presumptions of Scientists and the Select Committee

Many scientists arguing for this research have framed their case on the implicit or explicit presumption
that the product of fusing an enucleated animal egg and a human cell aremerely cells which possess nomoral
status at all. It is assumed that they may therefore create them at will and do what they like to them. We are
concerned if justification for this research is thereby made on the basis of personal ethical views about of
the status of the embryo, which would de facto be imposed on society at large, and which are at variance
with UK law. As we have observed above, the HFE Act confers a moral status on the human embryo. If
that is so, then a hybrid embryo comprising human and animal cells logically also has a moral status.

What is it status? Should we be creating such entities and doing research upon them? We have given our
own views above, but until these fundamental ethical questions have been properly addressed at a national
level and some democratic conclusion reached, it would be quite improper to allow or propose research. The
2005 Select Committee recommendations said that this question of the status of such hybrids needed to be
clarified, but promptly prejudged the answer in its next clause, by recommending to Parliament that their
creation for research purposes be made legal.64 This seemed entirely premature, begging the answer to the
question before allowing it to be explored, both at an expert level and especially in discussion with wider
publics. After the disastrous experience over public and scientific policy on GM crops and the continuing
mood of concern about novel and controversial technologies, such a discussion is essential, and in due course
it should be decided by Parliament in a free vote.

(c) The Research is Scientifically Doubtful and Unnecessary

We consider that the broad purposes of stem cell and related research can be addressed in ways that do
not need recourse to this uncertain and, as we see it, unethical approach. The justification of the importance
of this work is very doubtful, even without the ethical objections discussed above. We note that the vast
majority of stem cell research is derived from surplus embryos from IVF treatments or from adult tissue.
Animal-human hybrids do not relate to mainstream of this research, but only to a specialised and highly
speculative area involving cloned embryos, which would be illegal in most of Europe and most other
countries of the world, and which has been the subject of recent grave scientific fraud in Korea.

When Advanced Cell Technologies first claimed a cow-human “hybrid” cloned embryo in November
1998 and news of embryos from rabbit eggs and human somatic cells emerged from China around 2002,
these were treated as dubious claims or oddities. Failed attempts at cross-species cloning of endangered
species suggested problems with the concept of using the egg of one species to reprogramme the nuclei of
another. We note with concern that the basis for the current proposals seem to rest largely on a single
published paper in China, and that in your committee’s 2005 report on reproductive technologies you cite
the leading UK stem cell scientist, Dr Robin Lovell-Badge, as casting doubts on some of the Chinese
claims.65 This is not the basis of sound science on which to argue for radical and ethically controversial
research.

We agreed with the assessment on animal-human hybrids made in 2000 by the Chief Medical OYcer’s
committee set up to assess the scientific potential and legal and ethical implications of “therapeutic cloning”
and human embyonic stem cells, and which formed the amendments to UK legislation by Parliament later
that year.While allowing cloned embryos for stem cell research, the shortage of human eggs would notmake
it a basis for treatment. It concluded that using the eggs of another species “would raise many technical and
ethical issues. Most researchers active in this field do not regard this as a realistic or desirable way
forward.”66

63 House of Commons (2005), Human Reproductive Technologies, House of Commons Select Committee on Science and
Technology, Fifth Report of Session 2004–05, 25 March 2005, para 66, Stationery OYce: London.

64 House of Commons (2005), op.cit., para 66.
65 House of Commons (2005), op.cit., para 66.
66 Department of Health (2000a), Stem Cell Research: Medical Progress with Responsibility, Re-port of the Chief Medical

OYcer’s Expert Group reviewing the potential of developments in stem cell research and cell nuclear replacement to benefit human
health, Department of Health, paras 2.33-2.34 and 2.62.
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We were pleased that the Government’s response agreed on this point, saying that it would bring forward
primary legislation to ban the mixing of human cells with animal eggs, and calling on funding bodies “to
make it clear that they will not fund or support research involving the creation of such hybrids.”67 We are
concerned at the Government’s failure to implant these. Primary legislation was not brought forward. We
are particularly concerned that the message to funding bodies has evidently not been given or has not been
heeded. We would like an explanation why British research groups have been allowed to apply for licenses to
do research, presumably relying on public funds, in a field which the present Government said should be banned.

The creation of cloned embryos to obtain stem cells and derive from them neuronal cells which exhibit
the eVects of motor neurone disease research was proposed in 2004. We had discussed these aims in detail
with Roslin scientists on several prior occasions and at the press conference in Edinburgh in 2004, and said
that theremight be ethical justification for this exceptional case. The scientists gave no indication at that time
that they would need to use animal cells to create the cloned embryos in order to achieve their objectives. If
researchers had considered that human eggs are suYcient for this kind of experiment, it seems extraordinary
that animal eggs are suddenly being claimed as integral to it. Had this been proposed, we would not have
expressed even a conditional support.

Whilst not being expert on such matters, we have followed the progress of somatic cell nuclear transfer
in animals and humans over many years. We are well aware of the many technical diYculties that trying to
reprogramme human cells back to an embryonic state using human eggs. Having discussed it with many of
the world’s leading researchers in this field, we are aware of significant inherent concerns in the
reprogramming procedure which are seen as contributory to many serious diYculties in animal cloning. To
date, no researcher has produced a viable stem cell line froma cloned embryo even derived fromhuman eggs.

To attempt therefore to reprogramme human somatic cells with animal eggs must logically be viewed as
a very speculative exercise, considerably more doubtful than nuclear transfer cloning with human eggs.
Mixing species would introduce uncertainties as to the validity for use of the cells produced. It is very
uncertain whether it would yield significantly useful data. It also runs against the current trend to ensure
that animal components, such as feeder cells, are eliminated in the generation of human embryonic stem cell
lines. We draw particular attention to the fact that the HFE Act permits human embryo research only in
cases where the work is realistic, important and no other route would suYce. On present evidence, animal-
human hybrid cloned embryo research would not satisfy these conditions.

(d) Concerning the “Shortage” of Eggs

To argue for the “need” to use animal eggs because of a shortage of human eggs is not a straightforward
scientific claim. It is a value-laden claim which begs a number of moral questions. It makes implicit value
judgements about what is meant by a shortage, what constitutes a justified need, and what constitutes a
justified way of meeting that need. It draws a conclusion about these competing ethical values which may
or may not be generally agreed. These ethical dimensions need to be made transparent when scientists and
doctors make such claims in public.

To suggest using animal eggs as a way to avoid a shortage already presupposes that the research is more
important, per se, than the supply of eggs. We note that a “shortage” of eggs for research has not suddenly
arisen because cloning researchers feel constrained in their particular research programmes. For example,
the question was widely discussed nationally in 1993–94 in the context of the work of Edinburgh researcher
Dr Roger Gosden on foetal ovarian tissue.68 The researcher may assume that his or her research justifies
both the need for the eggs and to increase their supply. But it could equally be argued that, if eggs are a
sensitive human tissue which would only ever be available in limited quantities, researchers should recognise
the importance of other human values in such cases, and duly set their aspirations realistically within the
limits of supply.

In various submissions, statements and reports we have drawn attention to concerns about human egg
donation in the context of so-called “therapeutic” cloning. To provide geneticallymatched replacement cells
from cloned embryos derived from a patient’s own cells would need an impractically large supply of donated
human eggs to be a normal therapy. We pointed out that this is an invasive method which is not complete
free of risk. Nonetheless, we were assured by scientists and policy makers that plenty of women would
donate if they saw good reason, and that there were medical circumstances under which extraction of eggs
donationmight be done during other surgical interventions. There seems to be an inconsistency in logic that,
in the present context of justifying the use of animal eggs, researchers now cite the reasons why human egg
donation is problematic.

Whilst we agree with the problems over human egg donation, this cannot of itself justify the use of animal
eggs, given that it also raises serious ethical concerns. One does not solve one ethical problem by creating
another.

67 Department of Health (2000b), Government response to the recommendations made in the chief medical oYcer’s expert group
report “Stem cell research: medical progress with responsibility.” http://www.doh.gov.uk/cegc/govresp.htm (accessed 28
Nov 2000).

68 BBC On-Line (2003), Aborted foetus could provide eggs, http://news.bbc.co.uk/1/hi/health/3031800.stm, 16 July 2003.
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(e) Exaggerations of the significance of the research and about “delaying cures”

Our last objection is a serious ethical concern about what we consider to be exaggerations and misleading
claims reported in recent weeks by scientists and even by some members of your own committee. What has
hitherto been a rather obscure and very uncertain part of embryology has been defended by letters to the
Times signed by Nobel laureates and lobbied for by stem cell researchers and politicians. It is suggested that
the basis that the future of UK stem cell research depends on allowing mixed cloned embryos from fusing
animal eggs and human somatic cells. There have even been claims that to deny such experiments would
delay cures for terminal diseases.

We consider that these claims are both incorrect and irresponsible. We have already indicated that the
vast majority of stem cell research uses spare IVF embryos or adult tissues, which does not depend on the
outcome of animal-human cloned hybrids. Delay might be a significant factor for a near certain therapeutic
method, which a particular course of experiments alone would give the missing breakthrough. In this case,
it is basic research of uncertain outcome, many years, perhaps decades, from clinical application, and about
which other scientists raise substantial technical doubts.

In a country which already has the most permissive legislation in this area in Europe, it seems
extraordinary that it should become seen as a matter of scientific principle to go even further, and to allow
animal-human hybrid cloning as well. We are concerned more generally at premature expectations about
stem cell research being raised by these kinds of claims, especially following the Korean cloning scandal. It
has been amply shown in that continuing trust in science, in this and other sensitive areas, depends crucially
on responsibility by scientists and the claims that they make for their work. We fear that to press further
for ethically controversial experiments, and to make exaggerated claims for the technique in support of
them, may cause a public backlash against stem cell research in general.

February 2007

Memorandum 54

Submission from the Brethren Christian Fellowship (The Brethren)

1. Who Are the Brethren?

1.1 For the purpose of this submission, we will not go into detail about the history of the brethren
(sometimes referred to as the Plymouth Brethren but are now more commonly referred to as the Exclusive
Brethren). It is perhaps suYcient to say that the movement commenced in Dublin in about 1828 and now
comprises about 45,000 worldwide who are found in nineteen countries including nine member states of the
European Union. Further information can be found at the only website endorsed by the brethren:
http://www.theexclusivebrethren.com/

2. Brethren’s Interest in Government

2.1 It is true to say that widespread interest among the brethren in government and International AVairs
has intensified in recent years. Nevertheless, over the last four years in particular, many brethren have
become known personally to MP’s, Government Ministers, Peers etc. The brethren are not an extreme
fundamentalist minority group as might be suggested by some. They are a group of sincere Christians who
pray for and support what is right in government according to Holy Scripture. Government is ordained of
God, as set out in the following quotations from the Bible:

“For there is no authority except from God; and those that exist are set Up by God” see Romans
Ch 13, v 1.

“. . . that supplications, prayers, intercessions, thanksgivings be made for all men; for kings and
all that are in dignity” see 1 Timothy Ch 2, v 1.

2.2 The brethren believe there is abundant testimony from both the Bible and history itself that the
Western World, namely Europe and its outgoings (essentially the Americas and Australasia) has prospered
as a direct result of embracing Christianity. This came to pass through entry into Europe by the Apostle
Paul, his port of entry being Philippi where amongst other things he gave the exhortation to “Believe on the
Lord Jesus Christ and thou shalt be saved, thou and thy house” see Acts Ch 16, v 31.

3. Purpose of our Submission

Our desire in making this submission is to insist that the first and foremost consideration must be to
recognise the rights of our creator God and respect fundamental principles long established and based on
the Holy Scriptures. The outstanding Divine Principle which would govern this issue is to be found right at
the beginning of the Bible; “And God created man in his image, in the image of God created He him; male
and female created He them.” See Genesis Ch 1, v 27
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4. The Current Situation and Our Concerns

4.1 In the White Paper “Review of the Human Fertilisation and Embryology Act” at 2.85 the Government
propose that the creation of hybrid and chimera embryos will not be allowed. We would urge the
Government to maintain this stance.

4.2 We acknowledge the potential benefit that may result from stem cell research and would support such
research where a right balance is observed between the needs of science and the demands of conscience. To
even consider the possibility of creating human/animal embryos is repulsive and morally and ethically
wrong.

4.3 The following are extracts from a speech given by President Bush on the 19 July 2006, regarding Stem
Cell Research Policy, which we wholeheartedly endorse and would like to submit to the Committee for
consideration:

“We will not sanction practises which violate the dignity of human life”

“We will not cross a moral boundary”
“Each embryo is a unique human life with inherent dignity and matchless value”

“If we are to find the right way to advance medical research, we must be willing to reject the
wrong ways”

“I believe America’s scientists will make the breakthrough if we respect with reverence the gift
of life”

5. Conclusion

Our desire is to contribute constructively as having some understanding of the enormity of these decisions
that the Government has to make.

We state our deep concerns regarding these matters with a sense of our responsibility before God and
would appeal to the Government to have the courage and conviction to stand by what is right and refuse
to allow the creation of hybrid and chimera embryos.

February 2007

Memorandum 55

Submission from the Department for Trade and Industry

“THE IMPACT OF THE PROPOSALS UPON STEM CELL RESEARCH IN THE UK”

Introduction

The Prime Minister in his speech to the Royal Society on 3 November 2006 said that “I am glad to say
that the UK biotechnology sector remains the most successful in Europe and is second globally only to the
US”. He has also said previously “Biotechnology is the next wave of the knowledge economy, and I want
Britain to be its European hub”.

2. The realisation of the Prime Minister’s vision is dependent upon a regulatory environment in the UK
that promotes innovation by both industry and the academic research base. Accordingly, DTI is keen that
regulation supports and encourages both universities and companies to remain at the leading edge in the
particularly important area of stem cell research and development.

3. The strength of our current regulation is that it balances both the opportunities for advancement of
the science underpinning improvements in health care with consideration for ethical implications. Both
objectives must continue to be met.

Government Support for Stem Cell Research

4. The UK permits and supports financially stem cell research using cells from all sources—adult, foetal,
and embryonic. As a result, the UK has been at the forefront of stem cell research for a number of years.
Key advances such as nuclear transfer have been developed in the UK, and the Government’s objective is
that the UK retains its position as a world leader in stem cell research. The 2005 Budget announced the
launch of a UK Stem Cell Initiative (UKSCI) to help shape the future of stem cell research in the UK.

5. The UK Stem Cell Initiative (UKSCI) was a high-level review, chaired by Sir John Pattison, and
included the Wellcome Trust, MRC, BBSRC, DTI, DH and the UK Stem Cell Foundation. The UKSCI
report, published in December 2005, provides a clear vision for maintaining the UK’s position as a world
leader in stem cell research, and provides a pathway to translate this research into new therapies to
benefit patients.
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6. The Government accepted the recommendations in the report, which have been used to inform the
development of the UK’s investment and regulatory strategy for stem cell research. The Government
announced that £100 million will be made available for UK stem cell research over the 2006–08 period
through its funding of Research Councils, DTI Technology Programmes, the NHS R&D programmes and
Regional Development Agencies. Although the exact amount the Research Councils will spend on stem cell
research in this period will depend on the number of high quality applications received, it is anticipated that
this will be in the order of £50 million.

7. The implementation of the recommendations from the UKSCI is progressing well. Funding for the
Stem Cell Bank has been agreed and the Stem Cell Network established. A task force led by the Association
of the British Pharmaceutical Industry has backed the recommendation to establish a Public Private
Partnership. The Government will work in partnership with industry to establish a consortium which will
develop the use of stem cells in the production of safer medicines, and begin work with a series of pilot
projects in 2007.

8. The UK Stem Cell Bank is responsible for storing, characterising and supplying ethically approved,
quality controlled stem cell lines for research and ultimately for treatment The Bank relies on researchers
producing new stem cell lines. Much of the stem cell research being carried out in the UK relates to
understanding stem cells themselves and understanding the production of stem cell lines, which will lead to
better techniques and research tools. Many researchers consider that this type of research may benefit from
the use of hybrid stem cells.

Support for Industry

9. There is a very strong commercial interest in the applications of stem cell research, in particular for
regenerative medicine. This is reflected in the high level of support for industry-driven R&D awarded
through the Government’s Technology Programme. This Programme is investing directly in new and
emerging technologies, and has been designed to help businesses work collaboratively with each other or
with academic partners to develop technologies that will underpin products and services of the future. Nine
major industry-led projects developing stem cell technology with a total value of £17 million, which are
taking forward various aspects of stem cell research to clinical translation and commercial exploitation, are
currently being supported with public funding from DTI and the Research Councils of over £10 million.
Thirteen companies are participating in these projects, which cover a range of potential applications of stem
cell research such as:

— Therapeutic stem cells for neurology applications (eg Parkinson’s Disease);

— Delivering diVerentiated cells for therapeutics and screening applications, focusing on bone, lung
and liver cells;

— Developing a system for producing dermal stem cells in commercial quantities for wound healing,
particularly the treatment of large area burns;

— Creating a cardiovascular stent with a stem-cell derived coating.

10. DTI has also provided other support for the commercial exploitation of stem cell technology,
including:

— Stem cell-derived products for therapeutic purposes are classed as “cell-based therapies”. DTI’s
discussions with industry and researchers developing cell-based therapies indicated that guidance
on relevant regulations and Codes of Practice for this area—from research lab to clinical
translation—would be useful. A guidance document was commissioned from BSI and published
in November 200669 identifying relevant regulations, codes of practice and standardised methods
and linking them to the lifecycle of cell based therapy product production.

— Overseas missions for UK stem cell companies to North America, Asia and Australia to identify
key developments, benchmarkUK industry and establish contacts with overseas players have also
been supported over the past few years.

11. In January the Scottish Executive announced a £59 million investment in a Scottish Centre for
Regenerative Medicine (SCRM) at Edinburgh University. This will bring basic scientific research, clinical
development and commercial application together in one building and provide state-of-the-art research
facilities, manufacturing capacity and commercialisation facilities.

12. The Government’s support for stem cell research and the UK’s current regulatory framework have
encouraged inward R&D investment in UK. For example, Cellartis, a Swedish Company, has recently
announced it will be setting up a development andmanufacturing facility for stem cell technology inDundee
with the creation of 75 new jobs and investment of £9.5 million in the UK. The attractiveness of inward
investment will diminish if the UK is not able to oVer the most relevant and internationally competitive
research under a clear and up to date regulatory framework.

69 BSI Publicly Available Specification (PAS 83) “New guidance on codes of practice, standardized methods and regulations for
cell-based therapeutics, from basic research to clinical application”.
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Public Dialogue on Stem Cells Research

13. The Research Councils are working with the DTI’s Sciencewise initiative on a programme of public
dialogue and engagement on stem cell research. The Chief Executives of both MRC and BBSRC have
agreed to lead a public dialogue on stem cell research under an RCUK umbrella and supported by a DTI
grant. This will:

— shape public expectations about the opportunities oVered by stem cells;

— enable scientists to understand public values and ethics related to stem cell research and use;

— involve key organisations, such as theUKStemCell Network, theUKStemCell Communications
Coalition and the emerging stem cell “club”; and

— produce a plan for a longer-term programme of public dialogue, engagement and social research
around stem cells.

Hybrid stem cells

14. The use of hybrid embryos potentially provides a valuable new source of the material needed if stem
cell research is to continue to move forward. Hybrids could potentially contribute to drug development
particularly in areas such degenerative diseases where the global market is enormous. They could also
enhance the potential of stem cells to be used in toxicity testing. In addition hybrids will provide a valuable
resource for research into degenerative diseases, where relatively large quantities of stem cells will be
required, and where the current shortage of good quality human embryos is restricting research. The use of
hybrid embryos may in addition speed up testing the capacity of embryonic stem cells to diVerentiate into
a range of bodily cell types as part of research into the treatment of serious disease. The joint MRC/
Wellcome Trust submission (published as memorandum 35) to the Committee on this issue puts forward
a strong analysis of the scientific case for the use of hybrid stem cells in research, and DTI endorses that
submission.

15. DTI has received strong views from industry that a regulatory ban on the use of hybrids for research
may harm the climate for both company and academic research, This may damage the widespread
international view that the UK has one of the best regulatory systems in relation to stem cell research.

16. DTI supports the view that, with appropriate regulation, the creation of hybrid stem cells for research
purposes should be permitted.

February 2007

Memorandum 56

Submission from Professor Hui Z. Sheng

Purposes of SCNT or “Therapeutic Cloning”

(i) To avoid the problem of immune rejectionwhen transplanting cells of therapeutic value that have been
derived from hES cells. hES cells from conventional, IVF-derived embryos can not provide a suYciently
good match for many types of transplant, but an ES cell line derived using a somatic cell from the patient
will be genetically identical and therefore seen as “self” by the patient’s immune system.

(ii) Certain types of genetic disease are very hard to study in the patients themselves, especially if the
eVects of the mutation begin during embryonic development. The ability to derive hES cells corresponding
to the patient, fromwhich the appropriate tissue type could be obtained in cell culture, would allow not only
the study of the disease in vitro, but also to screen potential therapies.

(iii) To explore basic mechanisms of nuclear reprogramming. This knowledge might help to derive
methods of changing one type of adult cell to another.

Reasons for Using Animal Oocytes in Research

There are several reasons for carrying out SCNT experiments using animal oocytes, rather than human
oocytes. These would lead to the formation of cybrids (each of which has a human nucleus and animal
cytoplasm), which can develop to blastocyst stages from which ES cells can be derived. My own work
together with that of others has shown this is feasible. There are interesting scientific questions that can be
addressed using human somatic cells and animal oocytes, such as the species-specific nature of nuclear
reprogramming and mitochondrial biology. However, the main reason is to overcome the shortage of
human oocytes that are available for research.
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(i) Practice with animal oocytes, which are readily available (eg, bovine ooctyes from slaughter houses),
can be used to help train the team of scientists in the methods that could eventually be used with human
oocytes. The methods require many separate steps to all work in concert, so training and experience are
crucial to success.

(ii) It is unlikely that ES cell lines derived in this waywould be used directly for therapy in humanpatients,
but they could be used to test methods in animal models of the disease.

(iii) Using the system we can learn about the molecular mechanisms that are involved in eYciently
reprogramming the somatic cell. This will allow us to improve the methods, so that fewer human oocytes
would be required if SCNT was to be applied therapeutically.

Cybrid embryos are unlikely to be viable as embryos much beyond the blastocyst stages due to
ineYciencies in reprogramming all genes required for postimplantation development in all cells. However,
ES cells derived from the blastocysts will have undergone another selection process where only relatively
normal cells will survive in culture. These cells are therefore very likely to be useful for research.

Simply banning this type of experiment will impede progress towards finding cures for many types of
genetic and degenerative disease. It will also prevent the accumulation of knowledge about early human
embryonic development and about reprogramming. Such knowledge is likely to be critical to allow us to
find ways to directly reprogram adult somatic cells into therapeutically useful cell types, using defined
factors, and thus avoiding the use of oocytes and early embryos.

Influence Beyond UK

UK is currently a world leader not only in embryological research and cloning, but also in policy making
in this field. The government in UK has established an image to be able to balance scientific development
and ethical issues with confidence and vision. Its regulatory policy in embryological research has provided
a permissive but strictly regulated environment.Moreover, several UKorganisations, such as the Wellcome
Trust, the NuYeld Bioethics Council, the HFEA itself, have all put out reports and discussion papers that
have been very useful in the debate worldwide. The UK policy has positively influenced the policy making
in other countries, including China, Japan, USA et al. Banning these types of experiment in the UK would
send a confusing and discouraging message to the rest of the world.

February 2007

Memorandum 57

Supplementary evidence from The Rt Reverend Dr Lee Rayfield, Bishop of Swindon following the evidence
session on 5 February 2007

RE: SCIENCE AND TECHNOLOGY SELECT COMMITTEE INQUIRY INTO THE
APPROPRIATENESS OF CURRENT GOVERNMENT PROPOSALS FOR REGULATION OF

RESEARCH USING CHIMERA AND HYBRID EMBRYOS

Thank you for your emailed letter of 9 February inviting me to add to the comments and concerns I was
able tomake at the inquiry session onMonday 5 February. I am grateful for this opportunity and appreciate
the Committee’s invitation.

After the session I was asked to write a short article for “Parliamentary Brief” raising the concerns that
I expressed on behalf of the Church of England. I am attaching it as a doc file but ask that it not be shared
further until it appears in the public domain. I think I have expressed some things more clearly in the article
than I managed during the witness examination so I hope it will be of use.

In essence, members of theMission&Public AVairsDivision believe that this technology needs a cautious
approach consistent with the line the Government have taken in their White Paper. That means a ban in the
first instance, followed by close regulation once the philosophical, theological, ethical andmoral issues have
been more satisfactorily clarified. Taking a permissive approach at this stage may well damage the potential
for this research and its acceptability to the general public.

Those who wish to be “permissive” on this research seem to me to want to have things both ways. They
will argue that the hybrids are “less than human” at the outset, since the hybrids clearly contain cytoplasm,
mitochondria and cell membrane constituents from animals. However, they will also argue that the embryos
will be virtually 100% human after several divisions because the animal proteins, apart from those linked
to the mitochondria, will be diluted as the nuclear material produces human proteins. It is this blurring of
the identity of the embryo which produces the theological and ethical conundrum rather than providing its
simple resolution within the current HFEA guidelines. Human-animal hybrids appear diVerent “in kind”
fromnormal embryos or human-human SCNTembryos in awaywhich seems to threaten the distinctiveness
and integrity of being human.
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Moreover, it is because this work involves germline cells and not somatic cells, that the issue is so emotive.
The Government has rightly accorded the human embryo a uniquely “special status” which must be
respected and be seen to be respected. By moving too quickly this status may well be undermined, or at least
look as though it is being undermined.

At the inquiry hearing on Monday, a senior scientist spoke of experiments that may be needed in the
future should hybrid technology bear fruit. One of them was the possibility of implanting a cell line in a
living animal host to look for in vivo function. This clearly would necessitate experimenting beyond the 14
day limit, and probably far beyond it. It is evident that a whole plethora of ethical dilemmas are going to
be on the agenda for the foreseeable future and therefore vital that the foundations are clearly set rather
than assumed.

Clearly, the Mission & Public AVairs Division of the Church of England approaches this research from
a Christian perspective. Because of this some will be tempted to dismiss our support for a ban as “religious
prejudice” or a faith community attempting to “veto progress” and impose its own theological worldview
on secular society. That is far from the truth. In engaging with this particular issue, as with many others,
the Church is looking to articulate values, protect the vulnerable, speakwith compassion, and to help society
use technology wisely and creatively.

February 2007

Memorandum 58

Submission from National Institute for Biological Standards & Control

Many thanks for your letter of 2nd February regarding the current Government of proposals for
regulation of research using chimera and hybrid embryos. I am pleased to provide the following information
in answer to your three questions as follows:

1. “Is international access currently given to stem cell lines deposited in the UK Stem Cell Bank and, if
not, is it expected that international access to such cell lines may be awarded in the future?”

Response

It was a requirement in the tender to establish theUK StemCell Bank that cell lines deposited in the Bank
would be made available to users outside of the UK ie the UK Stem Cell Bank is an International resource.
In fact the first approvals from the “Steering Committee for theUK StemCell Bank and for theUse of Stem
Cell Lines” (hereafter “Steering Committee”) for release of stem cell lines from the Bank includes provision
of cells to laboratories outside of the UK. The Steering Committee has an explicit application process for
assessing requests for the export of stem cell lines.

2. “What regulation is in place to oversee current or future national and international usage of stem cell
lines released from the UK Stem Cell Bank?”

Response

The use of human embryonic stem cell lines in the UK is subject to authorisation by the “Steering
Committee”. The committee also approves any applications for stem cell lines to be deposited in the Bank
and any requests to obtain such lines from the Bank. It is a critical criterion for the Steering Committee that
for any projects in which lines are used in the UK, or projects outside the UK for which lines are released
from the Bank, that the intended project should have been ethically approved and meet the general
requirements of the regulation existing in the UK. It should be noted that the Steering Committee is not a
statutory body and thus represents an essentially voluntary regulation with which the UK scientific
community has complied. Whilst failure of researchers to comply with this regulation in the UK can be
carefully reviewed, the Steering Committee regulation would be diYcult to impose on non-complying
recipients of UK Stem Cell Bank cell lines outside the UK. However, the risk of being “named and shamed”
by the UK Steering Committee would probably be a significant incentive for most bona fide research labs
to comply with requests from the Steering Committee.

3. “Does the deposit of stem cell lines derived fromhuman-animal chimera or hybrid embryos eg through
somatic nuclear transfer of human genetic material into enucleated animal ova present any specific issues
of interest and/or concern to the UK Stem Cell Bank?”

The decision to accept or refuse cell lines derived from human-animal chimera or hybrid embryos for
deposit in the UK Stem Cell Bank would be delivered by the Steering Committee and not the Bank itself.
If the Steering Committee were to decide that it was appropriate for the Bank to receive such cell lines this
would as usual be carried out on a cell line by cell line basis and the Steering Committee would focus on the
value of the lines to stem cell research and on the ethical governance associated with the lines. The concerns
of the Bank would only apply to the technical diYculty and any safety issues associated with the culture of
the lines. Following any decision by the Steering Committee that particular hybrid or chimeric cell lines
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should be deposited in the UK Stem Cell Bank the Bank staV would automatically begin the process of
processing, banking and characterisation of the cells in readiness for their distribution when requests are
submitted to the Steering Committee

I hope this information is helpful. Please do not hesitate to contact me if you require further information
or clarification.

February 2007

Memorandum 59

RESPONSES TO LETTER70 FROM THE COMMITTEE TO EXPERTS IN EMBRYO RESEARCH

Submission from Alison Murdoch, Institute of Human Genetics, Newcastle University

I confirm that I was at the meeting on the 30 November 2006. I do not recall anyone at the meeting
speaking against the creation of hybrid or chimera embryos in vitro. On the contrary, there was general
agreement that work with animal cells was essential if this are of science is to develop significantly. This
includes the in vitro use of combined animal and human proteins, cells or tissue.

I do not support the government plans that you have quoted. Their proposals are not logical. If it is
considered that at some time in the future the creation of hybrid embryos is justified, I presume that this will
be based on scientific advice that it is an appropriate and needed development. Scientific advice is that it is
appropriate and needed now so why not address the problem now?

I would also like to bring your attention to another proposal in the White Paper. Section 2.15 relates to
“artificial gametes” and proposes a ban on their use for reproductive purposes. Whilst we are not yet ready
to consider them (sperm or eggs) for clinical use, I do not believe that it is far away, considering the very
loose definition given of “non-naturally occurring gametes”. A ban in the primary legislation would be
unnecessary since there are already adequate regulatory powers relating to new clinical treatments that
protect both the patient and any resulting child. A ban will simply give rise to challenge in the near future
and is therefore not sensible legislation.

February 2007

Submission from Professor David H Barlow, University of Glasgow

Thank you for seeking my opinion on the question of hybrid and chimera embryos and legislation.

I attended the HFEA embryo research meeting in November as a Member of the HFEA Scientific and
Clinical Advances Group (SCAG) and as a recent ex-Member of the HFEA. In the past I have held an
HFEA embryo research licence and I was Editor-in-Chief of the journal “HumanReproduction” from 2000
to 2006.

My comment is that I believe the balance in the statement below is correct . . . “the creation of hybrid and
chimera embryos in vitro, should not be allowed. However, the Government also proposes that the law will
contain a power enabling regulations to set out circumstances in which the creation of hybrid and chimera
embryos in vitro may in future be allowed under licence, for research purposes only”.

I believe it is important that the general public are reassured that the creation of hybrids or chimeras will
be not be freely possible. The suggestion that there will be specific regulations which define the circumstances
in which it will be legal, in a research context, to seek to create a hybrid embryo or chimera. There will be
groups in society who will consider hybrids and chimeras to be unacceptable in any circumstances. I believe
that there is scientific justification for the creation of hybrids and chimeras in experimental settings and
definitely without the intention of pregnancy establishment being attempted.

I believe that the proposed wording retains control with the HFEA or its successor body for the issuing
of research licenses where the proposed experiments can be justified and I believe that this is appropriate.

February 2007

Submission from Professor Jose B. Cibelli, Michigan State University

I agree with:

“the creation of hybrid and chimera embryos in vitro, should not be allowed. However, the
Government also proposes that the law will contain a power enabling regulations to set out
circumstances in which the creation of hybrid and chimera embryos in vitro may in future be
allowed under licence, for research purposes only”.71

70 Annex 1.
71 Review of the Human Fertilisation and Embryology Act Proposals for revised legislation (including establishment of the

Regulatory Authority for Tissue and Embryos) December 2006 (Command Paper 6989). Para 2.85.
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Supplementary submission from Professor Jose B. Cibelli

This is in response to an inquiry by the House of Commons regarding the scientific basis for performing
experiments with human/animal chimeras. For the purpose of this analysis, chimeras are defined as the
combination of human embryonic stem cells (ESCs) with animal embryos and or human cells and non-
human oocytes.

Please notice that I am not an ethicist and I do not endorse nor condemn these experiments. Merely I am
trying to address whether these experiments could have scientific value.

Three approaches come to mind:

1. The combination of human embryonic stem cells with host animal embryo during preimplantation
development only. These experiments are likely to generate very little or no useful information since the
period of time this chimera will develop into a late-stage blastocyst is quite short.

2. The combination of human embryonic stem cells with host animal embryo during preimplantation
development to be later transferred into a recipient female. Scientists might be compelled to transfer these
embryos into the uterus of a surrogate mother—eg of the same species from which the host embryo was
taken—in an attempt to obtain human diVerentiated cells that can not be generated using any other
approach. This is alternative can be of great value and oVer new insights regarding in vivo cell diVerentiation
processes in human. Scientists could genetically engineer human ESCs that will only develop into a specific
cell type and therefore there should be no risk for those cells to contribute to the central nervous system, if
that is an issue of concern.

3. The third approach relates to the use of Inter-Species Somatic Cell Nuclear Transfer (SCNT). It is
possible to combine an enucleated non-human oocyte with a human somatic cell and artificially trigger
preimplantation development. There is one report describing the production of human embryos by SCNT
using rabbit oocytes as hosts. If these experiments are independently replicated, scientists will have at their
disposal a powerful tool to study human somatic cell dediVerentiation without having to rely on human
oocytes. There would be no scientific justification—at least to me—to attempt transferring these embryos
into a uterus. All the studies can be done in vitro.

In summary, I believe approach £2 and £ 3 have scientificmerit and deserve to be taken into consideration
when drafting new legislation.

February 2007

Submission from Professor Peter Braude, Kings College London

“the creation of hybrid and chimera embryos in vitro, should not be allowed. However, the
Government also proposes that the law will contain a power enabling regulations to set out
circumstances in which the creation of hybrid and chimera embryos in vitro may in future be
allowed under licence, for research purposes only”.

I see great scientific merit in being able to examine the eVects of nuclear cytoplasmic interaction following
insertion of a somatic nucleus into an oocyte to foster not only understanding the processes of
dediVerentiation and dediVerentiation during early development of the mammalian (and especially human)
embryo, but also to extrapolate this to understandings of cell control in cancer evolution, and the processes
needed to generate stem cells in vitro. Although I also support the limited use of human altruistic or paid
donors to supply human oocytes, as a gynaecologist and specialist in reproductive medicine, I believe that
it would be fairer to women if use of animal oocytes for were allowed, thus reducing the demand for human
material in the preliminary stages. I feel that significant progress can also be made using suitable animal
oocytes, cow being particularly useful as material can be obtained from abattoir material and would not
require the use of laboratory animals. I cannot see any immediate purpose for their use therapeutically and
therefore strongly support their use in research only. The degree of chimerism in these cases would be small
(bovine mtDNA and RNA) but the amount that might be learned about the above processes, as well as
mitochondrial interaction could be enormous.

Accepting this, I am mystified by the wording of the supplied paragraph. It seems to me that it should say
“should be allowed, but only under strict controls and regulations as set out .....” allowing this work to take
place immediately if required and justified after peer review. As it stands I think it is ambiguous,
unnecessarily complex, and most certainly would cause delay and likely legal challenges.

February 2007

Submission from Professor Alan Trounson, Monash Institute of Reproduction and Development

I essentially agree and believe it is important to establish regulations that allow chimeric embryos be
formed under special circumstances for research.

The recommendation is a double proposal—ban human chimeric and hybrid embryos—but introduce
regulations that permits this activity under license for research purposes.
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Like many others, I think that chimeric and hybrid embryos represent a useful model for research and
this should be permitted under license. Unlicensed and unregulated experiments will be a concern to the
community and a licensing process will ensure some degree of monitoring that will probably relieve this
tension.

The merits of research involving mixed cell chimeras can be obvious in determining the normality of the
human cells in contributing to tissue systems. There may be no other way to assess the possible preclinical
usefulness and functional normality of cells derived from embryonic stem cells for instance. This could
include the need to study early lineage cell types such as germ cells which may need to be combined with
embryos of animal species to observe their capacity to develop into sex cells (gametes—eggs and sperm). It
would be important that any chimeric animal formed should not be bred but be subject to scientific analysis.
Similarly, other cell progenitors could be studied in animal models of human diseases—this is a common
experiment involving a wide spectrum of cell types and disease models that are seeking evidence for repair
of the disease and eventual clinical assessment in human patients.

These experiments normally involve agreement of animal ethics committees and there may be studies in
the category that are trivial and be dealt with by these committees but the combination of cells in the early
embryo that could result in significant chimerism in the gonads and central nervous system may be better
covered by a licensing process.

The production of human-animal hybrids—normally understood to be a combination of sperm and eggs
of two diVerent species, can be a vexed issue. A degree of hybridizationmay be recognized in nuclear transfer
involving human cell nuclei inserted into animal eggs. These interspecies manipulations may also be
concerning even though they are experimental and be aimed at addressing the lack of human eggs available
for disease specific stem cells. The merit for having a model for disease that can be interrogated in the
laboratory could be very important. It seems appropriate that this should also require a license and some
degree of monitoring to ensure community comfort.

February 2007

Submission from Professor Lorraine Young, Wolfson Centre for Stem Cells, Tissue Engineering and
Modelling

I completely support the current Government proposal that:
“the creation of hybrid and chimera embryos in vitro, should not be allowed. However, the
Government also proposes that the law will contain a power enabling regulations to set out
circumstances in which the creation of hybrid and chimera embryos in vitro may in future be
allowed under licence, for research purposes only”.

My research over the last few years has examined how the DNA of eggs and sperm restructures after
fertilisation of the egg. My laboratory has shown that (1) some of the same restructuring applies to somatic
cells after SCNT and that (2) considerable species diVerences exist in this process, especially between the
rabbit and human- two species being considered in the production of chimaeric embryos for stem cell
research.

The relevant references are below.

Nathalie Beaujean, Jane E.Taylor, Michelle McGarry, Pasqualino Loi, Graznya Ptak, Cesare Galli,
Giovanna Lazzari, Donald MacLeod, Adrian Bird, Lorraine E. Young* and Richard R. Meehan (2004).
The eVect of interspecific oocytes on demethylation of sperm DNA. PNAS 101:7636-40.

Beaujean N, Hartshorne G, Cavilla J, Taylor J, Gardner J, Wilmut I, Meehan R and Young L. (2004).
Non-Conservation of Mammalian Preimplantation Methylation Dynamics. Curr Biol 14(7):R266-7.

Nathalie Beaujean, Jane Taylor, John Gardner, Ian Wilmut, Richard Meehan and Lorraine Young
(2004) EVect of Limited DNA Methylation Reprogramming in the Normal Sheep Embryo on Somatic Cell
Nuclear Transfer. Biology of Reproduction 71(1):185-93

Lorraine E. Young and Nathalie Beaujean. DNA Methylation in the Preimplantation Embryo: The
diVering stories of the mouse and sheep. Animal Reproduction Science 82-83; 61-78.

February 2007

Submission from Professor Richard Gardner, University of Oxford

I hope a simple reply to the letter by email is acceptable. I do not support the proposal of the Government
regarding chimaeras and hybrids, and am concerned that the term “hybrid” in particular has led to
misunderstanding regarding the possible use of animal eggs deprived of their nuclear DNA as a vehicle for
research on human therapeutic cloning. Defined biologically, an interspecific hybrid is the product of
fertilization of an egg of one species by the sperm of another. By earlier permitting penetration of denuded
hamster eggs by human sperm as a test of the fertilizing potential of the latter, the initial stage of
development of hybrids has already been sanctioned in the past. Further very short-term production of such
hybrids is vital for being able to check the chromosmal normality or otherwise of human sperm in case of
suspectedmale infertility. At present, I can think of no compelling reason to extend the development of such
interspecific true hybrids beyond the fertilized egg stage.
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Perhaps the best term for an embryo produced by transplanting human somatic cell nuclei into enucleated
animal egg is a “cybrid”. Given the dire shortage of human eggs for research into at present ineYcient
procedures such as therapeutic cloning, this strategy oVers the only practical way of carrying such
research forward.

At present, chimaeras oVer the only critical way of determining whether embryonic stem cells are normal
and thus safe to use therapeutically, given that studies on animal embryonic stem cells have revealed that
having a normal set of chromosomes is no guarantee of physiological normality.

Finally, according to the Human Fertilization and Embryology Act (1990), a licence for research cannot
authorise any activity unless it appears to the Authority to be necessary or desirable for a purpose specified
in the relevant Regulations of the Act. Moreover, granting of such a licence requires that theAuthority is
satisfied that any proposed use of embryos is necessary for the purposes of the research.

These conditions would seem to provide suYcient safeguard against inappropriate or premature use of
such novel techniques and procedures on humanmaterial to render the cumbersome process of their interim
prohibition through legislation unnecessary.

February 2007

Submission from Dr Daniel Brison, St Mary’s Hospital

Thank you for your letter of 22 February. I do not agree with the current goverment position that creation
of hybrids (placing a human nucleus into an animal egg cell) should not be allowed, rather I believe that it
should be allowed. If it is not allowed in the first instance, then it is essential that the regulator should have
the power to permit this research without recourse to primary legislation. Allowing creation of hybrids and
or chimeras for research purposes only is appropriate at this moment in time.

Although I am not a specialist in the area of oocyte biology or nuclear:cytoplasmic interactions, the
reason that I believe this research should be permitted immediately is that I believe that it has the potential to
provide a number of important benefits: increasing basic understanding of nuclear-cytoplasmic interactions,
increasing the understanding of nuclear reprogramming by the oocyte, and advancing the technology of
somatic cell nuclear transfer cloning (SCNT). With respect to this last, I believe that there is much benefit
to be gained by using the hybrid system, as this can be regarded as an intermediate step between basic
research using animal-only SCNT and human research using human nuclei into human eggs. The former is
valuable but limited in that there are basic diVerences between animal and human oocytes which limit the
relevance of animal data to the human, the latter is limited by the supply of human oocytes and ethical
concerns over asking women to donate oocytes for this purpose.

The public clearly have a concern over this research, for two reasons: (1) there is concern that we show
respect for the human embryo and (2) there is concern over the prospect of animal human hybrids being
produced for reproduction. With respect to (1) we have some precedent for this, in that it is permitted to
mix human nuclear material with egg cytoplasm containing mitochondria from another individual and this
is not regarded as modifiying the genome of the embryo. By this logic, creating a hybrid zygote containing
animal mitochondria should not be regarded as a hybrid at all, but rather an entirely human genome. With
respect to (2) we have a precedent as SCNT for humans is allowed for research but not reproduction.

I believe that it is essential to point out the value of hybrid research, in order to help allay public concerns.

February 2007

Submission from Maureen Wood—University of Aberdeen

Thank you for contacting me and my apologies for replying so close to the deadline.

I am not in favour of the proposed legislation.

I believe that the option to transfer human somatic cell nuclei into animal eggs should be available to
researchers, under licence of course. This avenue should not be closed when it oVers the possibility of
investigating cell reprogramming using readily available animal eggs. Research using human eggs will be
necessary too but all options should be explored to minimise the number of human eggs required.

February 2007

Submission from Dr Luca Gianaroli, Societá Italiana Studi di Medicina della Riproduzione (S.I.S.Me.R)

My position is in favour, in principle, of the UK government proposal.

Please let me know the follow up of the matter.

February 2007
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Annex 1

22 February 2007

The UK House of Commons Science and Technology Select Committee has recently launched an inquiry
into the appropriateness of current Government proposals for regulation of research using chimera and
hybrid embryos. Further details on the inquiry can be found at:

http://www.parliament.uk/parliamentary committees/science and technology committee/
scitechchimera.cfm

We understand that you participated in the embryo research expert meeting held by the Human
Fertilisation and Embryology Authority (HFEA) on 30 November 2006. The Science and Technology
Select Committee is particularly keen to ascertain the views of expert scientists in connection with our
inquiry. We should therefore be grateful if you would tell us whether you support the current UK
Government proposal that:

“the creation of hybrid and chimera embryos in vitro, should not be allowed. However, the
Government also proposes that the law will contain a power enabling regulations to set out
circumstances in which the creation of hybrid and chimera embryos in vitro may in future be
allowed under licence, for research purposes only”.72

Since this is an inquiry running to an especially tight deadline, we would be grateful for an immediate
response to this query, with a final deadline of Wednesday 28 February 2007.

Memorandum 60

Supplementary evidence from Dr Callum McKellar, Director Scottish Council on Bioethics, following
evidence session on 5 February 2007

1. In response to the question from Dr Turner relating to what constitutes a person, the following
definitions may be helpful:

Dignity: Relates to notions of honour, value, worth and respect.

Being: An existing entity.
Person: A being invested with absolute and irreducible dignity by at least one other being through
the means of a relationship.

Human Being: A being consisting of a distinctive human biological nature.

Human Person: A person consisting of a distinctive human biological nature.
Human Dignity: Dignity which is invested into a human person.

In this respect, a being does not need to be “human” to be a person. For example, if a chimpanzee was
to become self-aware (through biological modifications) then many would consider this chimp as a
“chimpanzee person”.

2. During the evidence session of 5 February, it was emphasised that it was impossible to know whether
or not a research proposal was eYcacious unless the research was carried out. This is true, but it still does
not mean that the research should go ahead. Having been on an NHS Research Ethics Committee for a
number of years, I can assure the Select Committee that research applications get turned down every week,
in the UK, because they are not considered ethical. It is not because a procedure may eventually save lives
or be useful that it automatically becomes ethical!

The Nuremberg Code of Ethics was drafted after World War II in order to prevent unethical biomedical
research. In addition, Article 2 of the Council of Europe Convention on Human Rights and Biomedicine
indicates that:

The interests and welfare of the human being shall prevail over the sole interest of society or
science.

3. With respect to the moral status of early human or animal-human embryos, scientific aspects are
important but cannot give a final and convincing answer. Indeed, even within the development process of
a human being, it is impossible to indicate a non-arbitrary point of transition from human non-person to
human person. As a result there is no social consensus about the extent to which the embryo is to be
protected, and about when and why and at what stages of embryonic development legal protection is
required.

4. Accordingly, millions of people over the whole of the UK believe that human embryos cannot just be
considered as piles of cells. Instead, they believe that they are invested with either full human dignity or a
special status. For these people, the creation of embryonic animal-human combinations for destructive
research would give rise to entities of uncertainmoral status. However, if these entities were given the benefit

72 Review of the Human Fertilisation and Embryology Act Proposals for revised legislation (including establishment of the
Regulatory Authority for Tissue and Embryos) December 2006 (Command Paper 6989). Para 2.85.
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of the doubt with respect to this status, then the creation and destruction of these embryos would be
considered as extremely oVensive. Something similar to the creation of human infants for destructive
biomedical research.

Thus, from an ethical perspective, the deep oVence arising in these millions of people in the UK by the
creation and destruction of these entities could not be compensated by the possible advantages perceived
by those who believe that such research may, or may not, give rise to treatments for biological disorders.

5. In this regard, Parliament has always had a responsibility to protect some sections of society fromwhat
they consider to be deeply oVensive even though others may not find such a situation or behaviour to be
problematic. For example, this happened with the recent Gender Recognition Act (2004) which provided
transsexual people with legal recognition in their acquired gender. Another example is the prohibition of
animal-human sexual relationships in Section 69 of the Sexual OVences Act (2003)73.

6. It is because the creation of human or animal-human embryos for destructive research is considered
to be deeply oVensive and unethical in almost all continental European states that scientists undertaking
such research would, most probably, end-up in prison in countries such as France, Germany and Italy.

7. Concerning the possibility of creating new inter-species diseases from embryonic animal-human
combinations, one of the points which I was trying to make during the Select Committee meeting was that
some of these combinations would not automatically be destroyed at the proposed 14 days limit. This is
because some of the embryos may come under animal and not human legislation.

For example, if a chimpanzee-human chimeric embryo was created through the combinations of five
totipotent chimpanzee cells and three totipotent human cells, then it would be possible to consider this
embryo as coming under animal legislation since it consisted of a majority of animal cells. As a result, this
experiment would only need a licence from the Home OYce to go ahead. In addition, the embryo would not
have to be destroyed and could possibly give rise to a live birth (a humanzee). All the risks of inter-species
diseases, such as the existence of endogenous retro-viruses would then also be present.

8. I would also like to question the claim given to the Select Committee on Wednesday 31 January 2007
that it was impossible to obtain motoneurons from an adult source. Indeed, in a relatively recent paper,
motoneurons were diVerentiated from neural precursors obtained form the noses of a 34 year old patient
and a 96 year old cadaver74.

9. Finally, I would like to emphasise that it is unclear whether the mitochondria from the donor cell
would remain in a developing cybrid embryo. Indeed, two recent research papers have indicated that the
percentage of mitochondria originating from the donor cell dropped sharply in contrast to that of the
recipient egg cell at the blastocyst stage of the embryo which is formed five to six days after the beginning
of embryonic development75,76.

February 2007

Memorandum 61

Supplementary submission from Dr Robin Lovell Badge, Head of the Division of Developmental Genetics,
MRC National Institute for Medical Research

Please find below my responses to your additional questions:

1) Do you envisage a requirement to take studies using human-animal chimera or hybrid embryos past the 14th
day of development as per current HFEA regulations which prohibit the keeping or use of a human embryo
which is more than 14 days old?

1. For hybrid (or rather “cybrid”) embryos that involve the fusion of human somatic cells with enucleated
animal oocytes, I do not see any need to take them past the 14th day. Indeed, I would expect that such
embryos would begin to show very compromised development beyond 14 days as it is around this time that
anymismatch between nuclear andmitochondrial genomes is likely to become critical.While some cells may
survive and grow well, the embryo itself would not if there were too few cells able to undergo the rapid cell
divisions, cell movements and induction events (where one tissue type influences another) that characterise
this phase of development. Moreover, as one of the major reasons for making these cybrid embryos is to
derive embryonic stem (ES) cell lines, usually done with blastocysts at about day five, the majority are likely
to be destroyed well before the 14 day limit. While it is possible that some scientists who are exploring the

73 Sexual OVences Act 2003, Section 69, http://www.opsi.gov.uk/acts/acts2003/30042--b.htm£69
74 Xiaodong Zhang et. al., Role of Transcription Factors in Motoneuron DiVerentiation of Adult Human Olfactory

Neuroepithelial-Derived Progenitors, Stem Cells Vol. 24 No. 2 February 2006, pp. 434–442.
75 Cai-Xia Yang et. al., Quantitative analysis of mitochondrial DNAs in macaque embryos reprogrammed by rabbit oocytes,

Reproduction (2004) 127 201–205.
76 Chang KH, et. al., Blastocyst formation, karyotype, and mitochondrial DNA of interspecies embryos derived from nuclear

transfer of human cord fibroblasts into enucleated bovine oocytes, Fertil Steril., 2003 Dec;80(6):1380-7.
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mechanisms of reprogramming (ie how the somatic cell genome is reprogrammed by the oocyte cytoplasm
to behave like that of an early embryonic cell) might want some embryos to develop further, there are no
compelling reasons to keep intact embryos beyond 14 days. Indeed, there are no currently availablemethods
to do so in vitro, and it would be impossible or pointless to try following what happens to such embryos in
utero.As no reputable scientist wishes to carry out reproductive cloning and reprogramming is being studied
as a way to obtain useful cell types to study disease and for therapies, it would anyway be far more
appropriate to test reprogramming in cells isolated from such embryos (as ES cells, trophoblast stem cells,
or other derivative cell types). Methods to assay reprogramming at a molecular level are now very good and
will give more precise data than could be obtained by following intact embryo development beyond 14 days.
Transfer of animal-human cybrid embryos into a woman’s uterus is currently illegal and I see no reason why
this should change.

2. With respect to human-animal chimera embryos, I also see no reason to take these beyond 14 days in
vitro (and as mentioned above there are no methods available to this in a way that would preserve an intact
embryo) or after transfer into a women’s uterus. There are occasions, however, where it may be useful or
desirable to allow development of certain types of human-animal chimera beyond 14 days in an animal’s
uterus, and even for the chimeras to be born.

3. As a general test of developmental potential of a human stem cell line, including fetal or adult stem
cells, as well as ES cells. A common test of human ES cell potential is to inject the cells into an ectopic site
in a genetically immunocompromised mouse (eg SCID mouse) where the cells are likely to form teratomas
or teratocarcinomas, tumours that containmany diVerentiated cell types. Together withmolecular analysis,
this assay is suYcient to say whether the cell line is really an ES cell line or not. However, other types of
stem cell do not give rise to teratomas, but they may contribute to normal embryonic development after
introduction into preimplantation embryos, which are then transferred to recipient females. For example,
Catherine Verfaillie group and Jonas Frisen’s group carried out such a test with mouse mesenchymal and
neural stem cells respectively (Jiang et al (2002). Pluripotency of mesenchymal stem cells derived from adult
marrow.Nature 418: 41-9; Clarke et al (2000)Generalized potential of adult neural stem cells. (2000) Science
288: 1660-3.)

4. There are some questions about this approach, and it is very unlikely to be informative if human stem
cells are being tested after introduction into blastocysts of animal species that are too distantly related in
evolution to human and/or whose rate of development is much faster than human. For example, an attempt
to derive chimeras after injection of human ES cells into mouse blastocysts essentially failed because the
human cells were out-competed by the much faster dividing mouse cells (James, Noggle, Swigut, Brivanlou
(2006). Contribution of human embryonic stem cells tomouse blastocysts. Dev Biol. 295 :90-102.) However,
such an experiment might work with the host embryos coming from better matched animal species (sheep
or cow for developmental rate, or non-human primate). This might be considered by some to be a better
test of pluripotency than teratoma formation, as one would be asking if the human stem cells can participate
in normal embryonic development. However, there is a “catch 22” here. We will only know if development
is normal if someone does the experiment and finds that it is.

5. One can also imagine this type of general test being proposed as a way to screen for tumour forming
potential, with the idea being that tumours may only form from the stem cells under test in a specific
permissive tissue type or body location. However, if the aim of the stem cell research is to obtain useful cell
types for therapy, then the assays for tumour formation will need to be conducted anyway on the specific
cells to be grafted using standard assays in live born animals rather than embryos. So I rather doubt this
would be a significant use (eg a regulatory requirement), but it should be borne in mind.

6. Rather than injecting the human stem cells into preimplantation host embryos, it is also possible to
inject cells into postimplantation embryos already developing in utero. For example, it is now technically
possible using ultrasound imaging to inject cells into defined parts of a mouse embryo from about nine days
of development (corresponding in stage to about four weeks of human development). As techniques
improve, it may be possible to go even earlier or be even more precise about placing the cells. The resulting
embryos or live born oVspring would be classified as chimeras, but are likely to have the donor cells in a
specific tissue or organ. So far as I am aware, this has so far been done only within the same animal species,
eg mouse neural cells into mouse embryo CNS, or mouse enteric (gut) nervous system precursor cells into
mouse embryonic guts. It can be done as a test of developmental potential of the grafted cells or to explore
cell based therapies, and as such I can envisage the techniques being used with human stem cells into animal
embryos.

7. The same methods could also be used to create “humanised” animal models, where specific animal
tissues are replaced by the equivalent human tissue. This is similar to deriving mice that carry a human
immune system or whose liver is mostly made up of human hepatocytes, both of which are proving to be
extremely useful to explore infection with human-specific pathogens or to test toxic substances or drug
treatments, etc. In these cases the human cells can be introduced postnatally as the immune system and liver
undergo significant regeneration, but their introduction into embryos would allow a far greater range of
tissue types to be humanised. Obviously, replacing an animal’s entire CNS with human CNS would be
considered contentious, but replacing specific parts might not.
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8. With respect to tests of developmental potential, it is possible to obtain diVerentiation of ES cells or
other stem cells entirely in vitro tomany cell types. If the purpose of the research requires obtaining a specific
cell type, such as motor neurons, purely for in vitro study, then in vivo studies may not always be necessary.
However, it can be diYcult to obtain suYcient terminal diVerentiation in culture or appropriate association
with other cell types in order to test cell function. So at some point human cells may have to be reintroduced
into an animal, although it would be best if this can be done in a directed manner rather than simply by
making general chimeras at an early stage of development.

9. If one counts animal cells carrying one or more human genes, or even a whole human chromosome as
human-animal hybrid cells, then this type of experiment has already been done. The “Downs mouse” was
made by fusing human somatic cells with mouse ES cells, selecting ES cells that had retained an essentially
intact human chromosome 21, and then using these to make chimaeras by injecting them into mouse
blastocysts. These were then transferred into recipient female mice and allowed to develop to give oVspring.
These were then mated to other mice to establish a strain of mice that carry human chromosome 21. These
are proving to be a very valuable model of Downs syndrome.

10. There are, therefore, a number of reasons why human-animal chimeras might be required after 14
days of development, but none of these would be capable of being successfully implanted into a human
uterus (which requires human trophectoderm), even if this was legal, which it is not. Limits could be applied
to specified situations, eg only to the stage at which organs begin to form might suYce for any general test
of potential, or to just prior to birth in some other cases, but it would be scientifically inappropriate to apply
these conditions to all types of chimera and hybrid research. In my view each proposal to do research of this
type would have to be judged on its merits. They would all fall under current Home OYce regulation on
animal experimentation, which does include ethical review.

2) Assuming that it is possible to produce cells eg embryonic stem cells created through somatic cell nuclear
transfer of human genetic material into enucleated animal ova, do you envisage the need to establish totipotency
or pluripotency of these cell lines? For what reasons might such studies be required?

11. It will be necessary to establish the developmental potential of such cell lines. With respect to studies
addressing reprogramming, then tests of potential are essential to verify that reprogramming to an
embryonic state has occurred and to ascertain how normal this is. For studies aimed at looking at genetic
disease, then it will be necessary to obtain the specific cell type in which the disease is manifest (eg motor
neurons) and a general test of potency will be required to indicate whether any particular cell line is likely
to be useful. As noted above, standard teratoma and in vitro diVerentiation tests should suYce for most
purposes. However, I think it is very diYcult to exclude the need to carry out chimera tests (of the sort
mentioned above) in some instances.

3) What mechanisms would be used to establish totipotency or pluripotency of stem cell lines eg those produced
through somatic cell nuclear transfer of human genetic material into enucleated animal ova? Is there a need for
implantation of such cells into animals eg animal blastocysts?

12. Teratoma and in vitro diVerentiation assays provide a reasonable test of pluripotency. Furthermore,
it may also be possible to develop purely molecular assays to judge more precisely the developmental
potential of a stem cell line. We already know of a set of genes that must be active for this to be the case,
and microarrays and other more general screens for gene expression, epigenetic state, etc, will allow better
predictions. But these predictions will be meaningless without some ability to correlate the results of such
assays with real tests of potential. Again, diVerentiation in teratomas and in vitro should generally suYce,
but perhaps not in all instances. I can envisage the need to explore how the human cells behave after
implantation into animals—indeed this is already done, eg to test the ability of stem cells or their derivatives
to contribute in a functional way to, for example, the CNS in postnatal animals. In my opinion, implanting
human ES cells into animal blastocysts is unlikely to be very useful as a test of pluripotency, especially as
it would require the use of blastocysts from closely matched species to be meaningful. However, the
introduction of cell types derived from the ES cells into specific tissues in postimplantation animal embryos
may be very useful as a way to establish the potential of these cells to contribute in a functional way to
these tissues.

4) Do you envisage additional requirement for implantation of stem cell lines produced via somatic cell nuclear
transfer of human genetic material into enucleated animal ova other than for establishment of pluripotency? For
what reasons might such studies need to be conducted?

13. As mentioned in my answer to question 1 above, it may be very useful to implant cells derived from
human ES cells into animal embryos, not into blastocysts, but at postimplantation stages in order to create
“humanised” animal models, where disease processes and therapies can be tested.

February 2007



3607571063 Page Type [E] 31-03-07 01:34:26 Pag Table: COENEW PPSysB Unit: PAG4

Ev 158 Science and Technology Committee: Evidence

Memorandum 62

Submission from oYce of the Chief Rabbi, Sir Jonathan Sacks

Thank you for your letter of 7 February concerning the enquiry into the Government’s proposal of the
regulation of the creation of animal/human chimera and hybrid embryos for research purposes.

Our views on stem cell research have already been given to you on previous occasions, including formal
evidence which was given to the House of Lords Select Committee on this stage we have no objections to
the creation of animal/human chimera or hybrid embryos for research purposes.

We hope you will continue to consult, as the implications become clearer.

February 2007

Memorandum 63

Supplementary evidence from the Human Fertilisation & Embryology Authority (HFEA)

SCIENCE AND TECHNOLOGY SELECT COMMITTEE INQUIRY INTO THE
APPROPRIATENESS OF CURRENT GOVERNMENT PROPOSALS FOR REGULATION OF

RESEARCH USING CHIMERA AND HYBRID EMBRYOS

Thank you for your letters of 7 and 9 February asking follow up questions to the oral evidence session
held with Ms Shirley Harrison, Ms Angela McNab and Professor Neva Haites on the 31 January 2007.

I have grouped your questions together where relevant. Taking these in order, you asked for:

1) A statement on our reasons for not disclosing the legal opinion the HFEA has obtained with respect to
whether or not research using human-animal chimera or hybrid embryos and specifically, embryos created
through somatic cell nuclear transfer of human genetic material into enucleated animal ova, falls within HFEA
remit (as referred to in Q93–98 of the session transcript).

The Authority decided, for the usual reasons of legal privilege, not to release the independent legal
opinions it had obtained. The issue of whether hybrid embryos fall within the remit of the 1990 Act is open
to interpretation, and whatever decision the Authority eventually takes in this regard could in future be
subject to legal challenge. Our concern was that any inadvertent disclosure of our legal advice could be
damaging to the Authority if a legal challenge were mounted on our interpretation of the 1990 Act.

For that reason, we had hoped that we could communicate the essential issues by providing the
Committee with a summary of the legal position in our written statement to the Inquiry and by providing
relevant Authority papers and minutes. However, it became clear during our evidence session, and in
considering the issues raised in your subsequent letters, that this information was not of itself suYcient to
help the Committee address some of its key questions.

Although our legal advice on the risks of disclosure remains unchanged, we have decided to share with
the Committee, on a strictly confidential basis, opinions provided to the Authority by Dinah Rose QC, on
6 July 2006 and 5 January 2007. These opinions should be read in conjunction with each other. We hope
that having sight of these legal opinions will help the Committee to a better understanding of the decisions
taken by the Authority on 10 January, and the points made in the Authority’s subsequent statements, and
help to address the Committee’s outstanding questions. We are of course happy to answer any further
questions that may arise from consideration of these opinions.

Copies of the legal opinions are enclosed. As mentioned, we are providing these on terms of strict
confidentiality. Members of the Committee are free to discuss the opinions amongst themselves but the
contents of the opinions, or any part of them,must not be discussed outside of the Committee, or published,
without the prior consent of the HFEA. I would be grateful if you could confirm that the Committee as a
whole are happy to abide by these terms.

I also enclose an unedited version of the paper considered by the Authority on 10 January (the copy
submitted previously has some small sections removed that related directly to Counsel’s opinion). This
version of the paper should be treated on the same confidential basis as the two legal opinions.

The Committee should be aware of one slight inaccuracy in the opinion dated 5 January 2007which stems
from a lack of clarity in our original instructions to Ms Rose. At paragraph 17, Ms Rose quotes the
instructions as stating that “the Department of Health has indicated to the Authority that it considers that
the 1990 Act does not empower the Authority to grant a licence authorising the creation of a hybrid
embryo”. This is an accurate rendition of our instructions. However, the point being made by the
Department was that the Government White Paper which preceded the 1990 Act indicated an intention to
prohibit the creation of hybrid embryos. This of course is not the same as the Department oVering an
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opinion on the legal interpretation of the Act as it stands. The same point about the historical context of
the Act was picked up in Ms Rose’s opinion of 26 July 2006 (see paragraphs 20–27) and mentioned in the
paper presented to the Authority on 10 January 2007 (see paragraph 10).

2) Legal advice the HFEA has obtained with respect to embryo viability (Q84 of the transcript refers).

This is contained in the two legal opinions enclosed with this letter. In particular, we would like to draw
the Committee’s attention to paragraphs 32–39 of the legal opinion dated 6 July 2006 and paragraphs 22–24
of the opinion of 5 January 2007.

In discussing viability, Ms Rose refers in her first opinion to the decision of the House of Lords in
Quintavalle (R (on the application of Quintavalle) v Secretary of State for Health [2003] UKHL 13). Lord
Millett states at paragraph 40(c) of the judgement that a human embryo is a live human organism containing
within its cells a full set of 46 chromosomes with the normal potential to develop and, if implanted in a
woman, to become a fetus and eventually a human being. He then goes on to look at the words of the Act
in Section 1 (1) which states that. . .

In this Act, except where otherwise stated- (a) embryo means a live human embryo where
fertilisation is complete, and (b) references to an embryo include an egg in the process of
fertilisation, and, for this purpose, fertilisation is not complete until the appearance of a two cell
zygote.

Lord Millett states that the definition in paragraph (a) is in part circular since it contains the very term
to be defined. It assumes that the reader knows what an embryo is. The purpose of the opening words of
the paragraph, he states, is not to define the word “embryo” but rather to limit it to an embryo which is (i)
live and (ii) human. He states that these are the essential characteristics which an embryo must possess if it
is to be given statutory protection. When looking at embryos created by CNR he states that such embryos
are in all respects, save the method of their creation, indistinguishable from other embryos. They are alive
and human, and accordingly possess all the features which Parliament evidently considered makes it
desirable to regulate their use in treatment or research.

To the best of our knowledge, this is the only interpretation of the Act where the issue of being “live” has
been discussed. The crucial concept, insofar as it was explored by Lord Millett seems to be that the human
embryo must have normal potential to develop and if transferred into a woman, to become a fetus and
eventually a human being. Ms Rose’s assessment of how a court in future might treat this issue is at
paragraph 34 of her opinion of 6 July 2006.

3) With relevance to the work proposed by researchers at Newcastle University and King’s College London, a
statement on what is meant by the phrase “it probably falls within our remit”. In particular, the Committee
requests your reasoning for using the term “probably” (as referred to in Q80 of the session transcript)

Again, we would draw the Committee’s attention to the conclusions reached by Ms Rose in her opinions
of 6 July 2006 and 5 January 2007 (paragraphs 40 & 41 and 22–24 respectively). This makes clear the level
of uncertainty remaining on this issue.

The Authority’s statement that “these sorts of research would potentially fall within the remit of the
HFEA to regulate and licence and would not be prohibited by the legislation” takes account of this advice
as well as the conclusions reached by the Authority’s Scientific and Clinical Advances Group and the Ethics
& Law Committee (papers from these meetings have already been sent to the Committee).

4) Evidence to support the claim that there is scientific opposition to work using human-animal chimera or
hybrid embryos and specifically, to create embryonic stem cell lines through somatic cell nuclear transfer of
human genetic material into enucleated animal ova. In particular, the Committee requests information on where
this scientific opposition stems from, with the opportunity to contact such scientists directly if this is deemed
necessary (as referred to in Q139 of the session transcript)

In the press statement that we published following the Authority decision to carry out a policy review on
hybrids and chimera, we said that “There is not clear agreement within the scientific community about the
need for and benefits of this science.” It was from this statement that the Committee inferred that there was
opposition to this research. We are aware that there is a lack of agreement within the scientific community
around specific issues relating to this research, for example on research priorities and also the viability of
entities created following interspecies somatic cell nuclear transfer (iSCNT). However we shouldmake clear
that we have not spoken to any scientists who are in outright opposition to this research. Further diVerences
of opinion and other issues may however emerge as we consult a wider range of scientific opinion over the
coming months.

Some members of the scientific community consulted by us felt that there was still much to learn about
the process of SCNT and that it would be more appropriate for this research to be carried out in animal
models without using human material. Others thought it was too early to be doing SCNT research using
human eggs (but that the use of animal eggs was acceptable).
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Some scientist took the view that questions relating to iSCNT could be answered using animal models,
and therefore questioned the need for this research. This of course contrasted with the views of those who
think that there is great value in iSCNT work at this time.

Much of this discussion took place at a scientific meeting linked to the Authority’s consultation on
Donating Eggs for Research. We reassured those researchers and scientists present that the meeting would
not beminuted to enable a full and open debate. A summary of themeeting was produced but the comments
were not attributed to any of the people present. A copy of this summary is enlcosed.

The HFEA Scientific and Clinical Advances Group were also largely supportive of the use of iSCNT
embryos, noting that such entities would be human and that theGroup could see how creating such embryos
could be necessary for research. Minutes of this meeting have already been provided to the Authority.

In relation to the issue of viability of interspecies SCNT embryos, we contacted a group of scientists the
majority of whom are on our horizon scanning panel and asked for a view on the viability of such entities.
The responses we received to this were varied and there was no consensus. As this issue was relevant to the
legal advice we obtained, this lack of consensus was significant. A summary of the questions and the
responses received is enclosed. Individual opinions are anonymised, as we do not have the permission of the
experts concerned to quote them. However, the experts consulted were as follows: Professor Peter Andrews
(University of SheYeld), Dr David Edgar (University of Liverpool), Professor Henry Leese (University of
York), Dr Justin St John (University of Birmingham), Professor Alan Trounson (Monash Immunology and
Stem Cell Laboratories), Dr Maureen Wood (University of Aberdeen). The planned consultation will give
the Authority an opportunity to broaden the range of experts consulted (see response to questions 6 & 7
below).

5) A reference to demonstrate where and when the HFEA first indicated that it felt this was a matter best dealt
with by Parliament (as referred to Q91 of the session transcript)

The point behind Ms McNab’s comment that “we thought this issue would be best dealt with in
Parliament” is that, in an ideal world, we would have preferred these issues to have been debated by
Parliament and set out explicitly in legislation, to give greater clarity than at present, before the Authority
had to address these issues.

The Authority has been calling for some time for the 1990 Act to be updated. In July 2002, the then Chief
Executive of theHFEAMaureenDalziel said, in response to the Science andTechnologyCommittee report,
developments in human genetics and embryology:

“New, clearer legislation is desperately needed that takes into account the massive scientific
advances that have taken place since the lastAct was drafted and is less open tomisinterpretation.”

In May 2004, the Authority’s written evidence to the Committee’s inquiry into reproductive technologies
and the law said:

“The regulatory framework created by the 1990 Act has in general terms responded well to new
scientific and medical practice and public concerns. . ..but other parts of the Act now seem to be
in need of speedy revision, for example the definition of an embryo”.

This message was repeated to the Committee in our oral evidence sessions.

And again, in response to the Department of Health’s 2005 consultation on the review of the 1990 Act,
the Authority said:

“The HFEA would recommend that hybrids and chimeras are defined in the new Act”.

This remains the Authority’s position. In the meantime, however, the Authority is under a legal duty to
act within the legal framework as it stands.

6) Information detailing whom the HFEA has consulted in relation to drafting the expected public consultation
on whether the creation of human-animal chimera or hybrid embryos should be allowed for research purposes.
In particular, the Committee is keen to establish which scientists have been consulted in the drafting of the
consultation

7) A statement detailing how the HFEA intends to explore the issue of embryo viability with the scientific
community

There will be two strands to the HFEA’s consultation exercise:

— discussion with researchers and the scientific community on the question of whether hybrid and
chimera embryos should be regarded as “live human embryos”within themeaning of the 1990Act.
This will include the question of viability (see paragraph 28 of Ms Rose’s opinion of 5 January
2007).
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— a public dialogue to help us understand public attitudes and opinions on stem cell research
involving the creation of a range of hybrid and chimera embryos, including embryos created
through interspecies somatic cell nuclear transfer. This will include a written consultation
document, focus group work and a public debate.

Detailed plans for the consultation are still under development, but the consultation period will run from
late April to late July to enable the Authority to take a policy decision at its meeting on 5 September.

We are currently in the process of drafting thewritten document for the public consultation, given the long
lead-in time for such documents. The focus of our current round of discussions with scientists is therefore to
help inform the contents of this document, which will begin with a lay friendly explanation of the science,
its purpose, likely outcomes etc. The scientists we are consulting include:

Who When Institution

Dr Robin Lovell-Badge 1 Feb 2007 Stem Cell Biology and Developmental Genetics
National Institute of Medical Research (NIMR)

Dr Stephen Minger 5 Feb 2007 Centre for Age related disease
King’s College London

Dr Hui Zhen Sheng with 8 Feb 2007 Shanghai Jiao Tong University
(Dr Robin Lovell-Badge)
Professor John Gurdon 23 Feb 2007 The Wellcome Trust/CR UK Gurdon Institute

University of Cambridge
Professor Chris Shaw 26 Feb 2007 Clinical Neurogenetics

King’s College London
Dr Justin St John 27 Feb 2007 Reproductive Biology and Genetics

University of Birmingham
Professor Lorraine Young 6 March 2007 School of Human Development

University of Nottingham
Professor Keith Campbell 6 March 2007 Division of Animal Physiology

University of Nottingham
Dr Lyle Armstrong 7 March 2007 Institute of Human Genetics

University of Newcastle
Professor Roger Pederson TBC Institute for Stem Cell Biology

University of Cambridge
Austin Smith TBC Wellcome Trust centre for stem cell biology

University of Cambridge
Professor Henry Leese TBC Department of Biology

University of York

We have not yet finalised a list of the scientists and scientific and research institutions who we will consult
on the first strand of the consultation exercise, including the viability question. But these will include the
recognised experts in the field, scientific institutions and others.

The Authority has also ensured that the lead researchers who have submitted licence applications to the
Authority have been kept appraised of developments throughout. After they submitted their applications
to theAuthority inNovember, ProfessorMinger andDrArmstrongwere informed in writing of the decision
to defer consideration of their applications until the Authority had taken a policy decision at its meeting on
10 January. They also received personal phone calls on 11 January to inform them of the outcome of the
Authority’s meeting, including the decision to consult (Ms Harrison spoke to Dr Minger and Ms McNab
to Dr Armstrong).

8) A list of all public consultations held by the HFEA. In particular, the Committee would be grateful for a list
of any public consultations, held by the HFEA, directly related to research and applications for research
relevant to HFEA remit

9) Criteria used by the HFEA in deciding on the appropriateness/ necessity for holding public consultation in
areas in which it has done so

A list of public consultation held by theHFEA is enclosed showing those which have been directly related
to research.

The HFEA follows the Cabinet OYce Code of Practice on Consultation which promotes “eVective
consultation as a key part of the policy making process”. There is an expectation that ggovernment
departments, and independent regulators such as the HFEA, should carry out a full public consultation
whenever options are being considered for a new policy or if new regulation is planned. This is the general
approach taken by the Authority.
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The scope of HFEA consultations, and the range of people consulted, varies depending on the subject
matter:

— narrow consultations on practice in licensed clinics (egg on laboratory witnessing procedures or
Dewar safety) will normally be limited to the clinics directly aVected and the relevant professional
and patient bodies and other experts;

— consultations on issues which have a more direct impact on patients or donors (such as the SEED
Review on donation practice and the review of guidance to clinics on conducting Welfare of the
Child assessments) will be broader and involve a written consultation document, public meetings
etc; and

— consultations on issues of broader public concern where is the issue is of interest to society as a
whole (egg the consultations on social sex selection; the use of pre-implantation genetic diagnosis
to detect late onset diseases such as inherited breast cancer (the Choices and Boundaries review)
and the present consultation on the creation of hybrids and chimera embryos). These consultations
inform and educate the public, give people an opportunity to engage with the relevant experts and
provide an opportunity for the public to express their opinions to the HFEA. These types of
consultations may also involve the Authority engaging with groups outside of its normal sphere
of interest, egg disease specific patient or lobby groups.

In addition to these ad hoc consultation exercises, the Authority consults on an ongoing basis with its on-
line Patients Panel, “Fertility Views” and its Licensed Centres Panel. These consultations enable the
Authority to understand patient needs and expectations, improve service delivery, check how things
perform at a local level, check that measures work etc.

10) Other Issues: “Fairness”

There is a further point that we would like to make that may help the Committee. In advising the
Authority on the appropriate procedures to adopt in taking a policy decision on the creation of hybrid
embryos, Dinah Rose addresses the issue of procedural fairness (see paragraphs 25–29 of her opinion of 6
January 2007). The issue of “fairness” was also discussed during the evidence session on 31 January (see
Qs105–07).

The concept of fairness addressed by Dinah Rose relates to an expectation which arises on the part of
individuals that procedural fairness will be adopted in the case of decisions aVecting their interests which
are made by public bodies. For example, in this case it could be argued that the law recognises the creation
of hybrids for research purposes on the part of both scientists and the general public as “an interest”. This
interest cannot be properly be withdrawn or denied without those interested in it being given an opportunity
to comment and without the Authority communicating rational grounds for any adverse decision made.

The concept of fairness raised in the evidence given to the Committee needs to be seen in the context of
Ms Rose’s opinion regarding the Authority’s obligations to have regard to the interests of the scientists and
the public in this particular research. It would be wrong for example to refuse to allow the research without
the scientists being given an opportunity to comment and wrong to go ahead with it without other interested
parties, including those opposed to the research, also being given an opportunity to comment.

I hope this information is of help to the Committee in furthering its Inquiry. Please let me know if you
have further questions.

February 2007

Memorandum 64

Supplementary submission from the Centre for Regenerative Medicine, the Queen’s Medical Research
Institute, University of Edinburgh

RE: SCIENCE AND TECHNOLOGY SELECT COMMITTEE INQUIRY INTO THE
APPROPRIATENESS OF CURRENT GOVERNMENT PROPOSALS FOR REGULATION OF

RESEARCH USING CHIMERA AND HYBRID EMBRYOS

I am writing to address specific questions that you raised in regard to this area of research.

1. Do you envisage a requirement to take studies using human-animal chimera or hybrid embryos past the 14th
day of development as per current HFEA regulations which prohibit the keeping or use of a human embryo
which is more than 14 days old?

I do not envisage a benefit in keeping the embryos beyond day 14. Indeed in the great majority of studies
the period of culture would be for six or seven days which is suYcient time for the embryo to reach the stage
from which stem cells may be derived.
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2. Assuming that it is possible to produce cells eg embryonic stem cells created through somatic cell nuclear
transfer of human genetic material into enucleated animal ova, do you envisage the need to establish
totipotency or pluripotency of these cell lines? For what reasons might such studies be required?

Strictly, a cell is said to be totipotent only if it is able to form an oVspring. That would mean transferring
the entire reconstructed embryo to a surrogate mother to give it the chance to develop into a child. There
is no interest in this information and such a study has already been made illegal.

By contrast, it is important to understand and define the extent to which a cell population is able to form
diVerent tissues, its “developmental potential”. This is a very basic step if the cells are to be used. Are they
able to form all of the diVerent types of cell of an adult (pluripotency) or is their potential limited (perhaps
to multipotentiality). It is absolutely essential that groups working in diVerent parts of the world co-operate
to establish and then use standard methods of assessment so that work done in the diVerent laboratories
can be compared directly. TheMedical ResearchCouncil is one organisation that is already supporting such
an international initiative with human embryo stem cell lines derived from fertilised embryos (as distinct
from those produced by somatic cell nuclear replacement).

3. What mechanisms would be used to establish totipotency or pluripotency of stem cell lines eg those produced
through somatic cell nuclear transfer of human genetic material into enucleated animal ova? Is there a need for
implantation of such cells into animals eg animal blastocysts?

As noted already a test of totipotency is not envisaged.

In total three tests have been used to assess developmental potential and the methods used in the past to
make this assessment have varied with the species from which the cells were obtained. I will return to tests
with cells that have developed from stem cells in answer to question 4 later in the letter.

The most stringent test involves mixing the cells with an embryo. This may be at any early stage of
development, but has usually been at the 8-cell stage by aggregation or the blastocyst stage by injecting a
small number of cells into the fluid filled cavity of the embryo. The embryo may then be cultured briefly
before being transferred to a surrogate female. This method of assessment has only been used with
laboratory and farm animals, but not with non-human primate or human embryo stem cell lines. In
conversation with international colleagues who work with non-human primate embryo stem cells two
reasons are given for the decision not to use this method of assessment. They judge that methods that only
use culture provide adequate information. Furthermore, experiments involving chimera production after
injecting cells into blastocysts obtained from other primates would be very expensive. In addition to these
concerns, in the case of human embryo stem cell lines there are very serious ethical issues. I do not know of
any laboratory that envisages inserting human embryo stem cells into an animal blastocyst.

The second test involves placing the cells in specific sites of immune-deficient mice which are not able to
reject the cells. Typically, the cells develop into tumours in which it is possible to see cells of many diVerent
kinds, providing evidence that the cell population has the potential to form those cell types, probably all
types. This test has been used in all species from which embryo stem cells have been obtained, specifically
including human. As it raises diVerent ethical issues and is of considerable cost, this method is used
frequently, but is not the initial means of assessment.

In the least stringent test cells are cultured in systems that promote the formation ofmany diVerent tissues.
Typically, cells are lifted from their attachment to the culture dish and allowed to aggregate in medium that
promotes growth and diVerentiation. Over a short period and in a rather haphazard manner diVerent types
of cell are formed. This is the day to day method for assessment of the ability of embryo stem cells to form
diVerent types of tissue and would be used routinely in any research to derive cells from human embryos by
somatic cell nuclear transfer.

In summary then, themost frequently usedmethod of assessment is to culture the cells. Greater confidence
can be gained by assessing tissue formation within tumours formed in immune-deficient mice.

In the future it is likely that molecular tests will become more eVective means of characterising a cell
population than at present. This might involve monitoring the expression of many genes. Alternatively, the
quantity of specific proteins on the cell surface might be measured as the cells are passed through scanning
equipment able to assess several proteins at the same time, the process is known asFACs scanning or sorting.
However, studies in animals will always be required from time to time.

4. Do you envisage additional requirement for implantation of stem cell lines produced via somatic cell
nuclear transfer of human genetic material into enucleated animal ova other than for establishment of
pluripotency? For what reasons might such studies need to be conducted?

Human cells are introduced into experimental animals for diVerent reasons. The most common reason is
to discover if healthy cells are able to treat a disease that closely resembles a human disease, such as
Parkinson’s disease or spinal cord injury. Such a study is an essential preliminary to trials with human
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patients. At some time in the future this might be necessary if cells from cloned human embryos were being
assessed for their therapeutic potential. This approach was that envisaged by Professor Hwang in Korea
with his proposed “Patient specific cells”.

The initial research proposals, by contrast, envisage producing cells with the inherited characteristics of
a disease so that the disease may be better studied in the laboratory. Placing cells that have been derived
from embryo stem cell lines for this purpose into animals may provide important information about the
characteristics of the cells. In this case transplantation would be carried out at later stages of development
than the blastocyst, perhaps in a fetus or even after birth.

This situation can be exemplified by a hypothetical experiment to study inherited forms of Parkinson’s
or Motor Neuron Disease. Cells with the potential to form the nerve cells of the human brain might be
introduced into the brains of a mouse fetus. By transplanting into diVerent mice either healthy cells or cells
known to be vulnerable to the human disease a comparison could bemade of healthy cells with those known
to be vulnerable to the disease. These “chimeras” would be made up almost entirely of mouse cells, but with
a proportion of human cells in the brain. Once it had been confirmed that the cells showed symptoms of the
disease these chimeric animals might then provide a means of assessing the eYcacy of new drugs. Such a
series of experiments has been initiated in Stanford University and initial findings suggest that the cells are
able to integrate in the animal, but that the behaviour of the animal is not changed.

It should be emphasised that no studies of this kind are envisaged at present, but it would be helpful if
the law allowed the regulatory authority the opportunity to approve such studies, should research in the
meantime provide evidence that they would be technically feasible and likely to provide important
information. Particularly strict requirements for the supervision of the animals could be required.

I hope that this provides the information that you require, but I would be glad to respond to further
questions if you wish. I apologise for the delay in writing.

February 2007

Memorandum 65

Supplementary submission from Dr Jus St John, University of Birmingham

1. Do you envisage a requirement to take studies using human-animal chimera or hybrid embryos past the 14th
day of development as per current HFEA regulations which prohibit the keeping or use of a human embryo
which is more than 14 days old?

No, I see no reason to undertake such studies. The intention of utilising cybrid-embryos is to generate
embryonic stem cells, which will be harvested at blastocyst (Day 7 and Day 7! of development, but not
later than Day 9).

2. Assuming that it is possible to produce cells eg embryonic stem cells created through somatic cell nuclear
transfer of human genetic material into enucleated animal ova, do you envisage the need to establish totipotency
or pluripotency of these cell lines? For what reasons might such studies be required?

I believe it would be important to determine whether the cells were capable of establishing pluripotency.
The ability to establish pluripotency is an indicator that these cells have been reprogrammed and are indeed
embryonic stem cells that are capable of then diVerentiating into all cells of the body. I believe that by being
able to apply criteria used in defining embryonic stem cells derived through in vitro fertilisation protocols
would help in allowing these cells to be characterised as embryonic stem cells. This would validate their use
to study what happens during the early stages of development in the disease state when lines of particular
diseases have been established.

3. What mechanisms would be used to establish totipotency or pluripotency of stem cell lines eg those produced
through somatic cell nuclear transfer of human genetic material into enucleated animal ova? Is there a need for
implantation of such cells into animals eg animal blastocysts?

Such characterisation would involve those methods already established for analysis of embryonic stem
cells generated from in vitro fertilised embryos, as described in the transcript. This would include assessment
with biochemical markers, antibodies and RNA analysis to determine whether genes associated with
pluripotency had been expressed. Markers associated with diVerentiation would also need to be tested as
would those associated with trophectoderm. I do not see the need to generate chimeric animals for such a
purpose.
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4. Do you envisage additional requirement for implantation of stem cell lines produced via somatic cell nuclear
transfer of human genetic material into enucleated animal ova other than for establishment of pluripotency?
For what reasons might such studies need to be conducted?

No.

Additional Comments

I am very much in favour of such work progressing forwards. I had contemplated submitting an
application several months ago and had an initial informal discussion with the Human Fertilisation and
Embryology Authority. I am now in the process of preparing such an application. My reason for wishing
to use a cybrid-embryonic stem cell model is due to the obvious shortage of human oocytes from which such
lines could be established. By generating cybrid-embryos and establishing embryonic stem cell lines, we will
be able to develop disease models, especially those that are not currently available in any other form.

Myoverriding research interest is in nucleo-mitochondrial interaction and how the nucleuswould interact
with another and similar populations ofmitochondrialDNA.Consequently cybrid-embryos and embryonic
stem cells would answer significant scientific questions in this respect. I also believe that this would help us
understand some of the causes of mitochondrial DNA disease, where nucleo-mitochondrial interaction
plays a significant role.

I also feel that we should not necessarily view the generation of cybrid-embryonic stem cells with mixed
populations of mitochondrial DNA as the final stage in development of such lineages. As part of my interest
in understanding the transmission and replication of mitochondrial and nucleo-mitochondrial interaction,
I feel that additional modifications will be required. It may be necessary to supplement oocytes with
mitochondrial DNA from sources similar to the donor cell and these may need to be sources of oocyte
mtDNA. Itmay also be necessary to deplete (partially or fully) the oocyte of its mitochondrial DNA in order
that we generate functional and viable embryonic stem cells. This would be beneficial by ensuring that the
cells would more likely be human-human cybrids and the proteins encoded by the genes of mitochondrial
genome would interact appropriately with those of the nucleus that are responsible for generating cellular
energy. These additional steps would enhance the eYciency and viability of such embryonic stem cells
lineages.

February 2007

Memorandum 66

Supplementary submission from Dr Stephen Minger, Director, Stem Cell Biology Laboratory,
Wolfson Centre for Age-Related Disease, King’s College London

In response to your letter of 7 February, 2007 regarding the generation of interspecies embryos using
somatic cell nuclear transfer.

1) I can see no reason for culturing the embryo beyond the 14 day limit as set out in the HFE Act. In
reality, the embryo will only be cultured for five to seven days after nuclear transfer and activation until the
formation of inner cell mass, at which the time the embryo is disaggregated and the inner cell mass is placed
into culture to form human embryonic stem cells.

2 & 3) Like all embryonic stem cell lines, it will be important to determine that interspecies cloned stem
cell lines are pluripotent, that is capable of diVerentiating into cells of all three germ layers and thus into a
wide range of cell types. The general methods for determining pluripotency are to a) allow embryonic stem
cells to spontaneously diVerentiate or to use diVerentiation protocols and then look for the generation of a
number of cell types across the three germ layers using markers that recognise specific cell types; b) to inject
undiVerentiated cells into mice lacking an immune system and then analysing the resultant benign tumours
(teratomas) that form for multilineage diVerentiation; and c) introduction of labelled undiVerentiated stem
cells into the inner cell mass of a developing blastocyst which is then implanted into a surrogate uterus.
Pluripotency can thus be assessed by looking for the presence of marked cells throughout the organs and
tissues of the resultant embryo or adult organism.

It is my belief that the first two tests of pluripotency are suYcient to provide the necessary information,
though there may be instances where the third test might be valuable. However, for our research projects
we will rely solely on the use of teratomas and in vitro diVerentiation to assess pluirpotency.

4) There are likely to be a number of instances where implantation of human embryonic stem cell-derived
populations into experimental animals will be necessary. These include for example, testing the neuronal
diVerentiation pattern of cells transplanted into lesioned brain, assessing the contribution of stem cells to
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repair of the damaged spinal cord, and determining the ability of stem cells to integrate into damaged
myocardium. These and other similar procedures all requiredHomeOYce approval and do not diVer in any
significant way from traditional preclinical testing of human cell populations in experimental animals.

Many thanks for allowing me to respond to your queries.

February 2007

Memorandum 67

Supplementary memorandum from Dr Stephen Minger, Director, Stem Cell Biology Laboratory, Wolfson
Centre for Age-Related Disease, King’s College London

ADDITIONAL DETAILS REGARDING THE TESTING OF HUMAN EMBRYONIC STEM
CELL LINES FOR PLURIPOTENCY

It will be necessary to test all human embryonic stem cell lines, those derived from both SCNT- and IVF-
derived embryos, to ensure that the cells lines are pluripotent, that is capable of diVerentiating into cells of
all three germ layers and thus into a wide range of cell types. The general methods for determining
pluripotency are to:

a) allow embryonic stem cells to spontaneously diVerentiate or to use published diVerentiation protocols
and then look for the generation of a number of diVerent cell types across the three germ layers using
markers that recognise specific cell types. The cells can thus be screened using immunocytochemistry against
proteins expressed on various cells and tissue types or molecular teachniques (eg PCR) to look for the
expression of very specific genes. This is the most standard and easiest test and one that every group uses.

b) to inject undiVerentiated cells into the kidney capsule, testes or subcutaneously into mice lacking an
immune system (SCIDs), where they will not be rejected by the mouse as foreign tissues. The hES cells will
slowly diVerentiate into a wide variety of somatic stem cell populations, but will continue to grow as a
disorganised mass of cells (referred to as teratomas which are benign tumours) representative of all three
germ layers. Once the tumours are large enough to be felt, the mice are killed and the tumours are examined
histologically for the presence of tissues representative of all three germ layers. The advantage of this test is
that the diVerentiation patterns of the cells are more complex due to the influence of the in vivo environment
and one observes more complex structured tissues such as glands, neural tube-like formation, gut and
epithelium. This process however, is more expensive, time consuming and requires Home OYce approval
and licensing, but many researcher believe that this is a more rigorous test of pluripotency and should be
required for all published cell lines.

c) inject labelled undiVerentiated stem cells back into the environment fromwhich theywere derived, that
is back into the inner cell mass of a developing blastocyst which is then implanted into a surrogate uterus.
The resultant chimeric embryo can either be killed at mid-gestation when most of the organs have already
been generated or the chimera could be allowed to proceed to term or adulthood. In either case, the chimera
is then analysed for the presence of the labelled human cells in all major tissue types, such as the heart, brain,
lungs, liver, bone marrow, skeletal muscle, and reproductive organs. If hES cells are truly pluripotent one
would expect to find that the cells have been incorporated into all tissues, assuming that the gestational
period is adequate for diVerentiation and integration to have occurred. To the best of my knowledge, this
has only been performed in the US using mouse blastocysts. I was told confidentially that the mice has been
killed on embryonic day 15 (normal gestation takes about 21 days) and the cells had not integrated into the
mouse in a developmentally coherent fashion but had remained as an isolated clump of cells. There is also
a published report (James et al., 2006, Devel Biol, 295, 90–102) where hES cells were injected into mouse
blastocysts and the embryo were killed on gestation day eight which is very early in development and most
of the tissues would not have formed. The majority of the embryo either did not contain cells or were
developmentally abnormal. Only one of out 28 embryos appeared to be phenotypically normal and only
had 10 visible human ES cells within the foregut and primordial brain.

As you’ve already heard from Professor Austin Smith, very few of us in the scientific community think
this last set of experiments are required or necessary to prove pluripotency. However, it could be that there
are fundamental biological or therapeutic questions that might be answered in the future using this
approach. I would recommend that the generation of chimeric embryos not be banned but rather regulated
by the Home OYce like all forms of animal experimentation. If and when applications to generate chimeric
animals are received by the Home OYce, I would recommend that specialist scientists and bioethicists be
recruited and asked to provide peer review and a clear demonstration that this is necessary and important
research before a license to generate chimera is granted.

February 2007
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Memorandum 68

Supplementary evidence from the Department of Health following the evidence session on 28 February 2007

RE: SCIENCE AND TECHNOLOGY COMMITTEE INQUIRY INTO GOVERNMENT
PROPOSALS ON THE REGULATION OF HUMAN-ANIMAL CHIMERA OR HYBRID

EMBRYOS

1) Points Raised During the Evidence Session

a) Definitions and terminology: i) what definitions for human-animal chimera or hybrid embryos were used in
drawing up the Government proposals; and ii) what sources of information underpinned the definitions used by
Caroline Flint MP when describing the terminology used in drafting the Government proposals (as referred to
in question 269 of the session transcript)

In the context of the Human Fertilisation and Embryology Act 1990, the terms “hybrid” and “chimera”
both appear in the 1987 white paper Human Fertilisation and Embryology: A Framework for Legislation.
The former term is there used to describe the product of trans-species fertilisation, and follows the earlier
report of the Warnock Committee of Inquiry in proposing that penetration of a hamster egg by human
sperm should be permissible under licence for testing the capacity of human sperm in fertility treatment,
provided that the product is destroyed at the two-cell stage. (Accordingly, other mixing of human and
animal gametes is banned by the 1990Act). The term “chimera” is used in reference to “procedures involving
the fusion of cells of a human embryo with cells of the embryo of another species”.77

Embryos created by themixing of animal eggs with other human cells [ie other than gametes] are described
in the 2000 report from the Chief Medical OYcer’s expert group on stem cell research as “hybrids”.78

Usage of the terms “hybrid” and “chimera” in the Government’s 2006 White Paper built on those earlier
uses. Further, the Government’s proposals were drawn up following consultation in the context of the 2005
report from the Science and Technology Committee, Human Reproductive Technologies and the Law. As
you will be aware, the Committee, in making recommendations under the heading “Chimeras and hybrids”,
had employed the definitions found in the Canadian Assisted Human Reproduction Act 2004.79 Those
definitions share several points of commonality with legislation from other Commonwealth countries.

In response to question 269 on 28 February, the descriptor “human” was added in order to distinguish
hybrids and chimeras that may be considered, if there were imagined to be a spectrum of such entities
running from a fully human to a fully animal embryo, to be closer to the former end of that spectrum, and
therefore arguably more appropriately within the purview of an Authority primarily dealing with human
fertilisation and embryology, as opposed to regulation under legislation relating to animals in scientific
procedures. The term “cybrid” (or cytoplasmic hybrid) was used following the usage of that term by a range
of earlier witnesses including the Government’s Chief Scientific Advisor, Sir David King.

b) A breakdown of responses to the Department of Health 2005 public consultation on review of the Human
Fertilisation and Embryology Act 1990 to indicate (i) what proportion of responses came from the scientific
community (as referred to in question 297 of the session transcript); and ii) how many of the respondents
opposed to the creation of human-animal chimera or hybrid embryos for researchwere also against use of human
embryos for research purposes (as referred to in questions 298–299 of the session transcript)

Whereas respondents to the Department of Health’s consultation were not asked to identify themselves
as “scientists” or otherwise, theCommitteemaywish to note that responseswere received from the following
bodies, expressing a range of views in relation to human-animal chimera and hybrid embryos:

— The Royal Society.

— The Academy of Medical Sciences.

— The Medical Research Council.

— The Economic and Social Research Council.

— The Wellcome Trust.

— The Wellcome Trust/Cancer Research UK Gurdon Institute.

— East of England Stem Cell Network.

— Cambridge Genetics Knowledge Park Public Health Genetics Unit.

— University of Newcastle.

— The BioIndustry Association.

77 Cm 259. See paragraphs 39–42.
78 StemCell Research:Medical Progress with Responsibility, Department of Health, June 2000. See page 47, recommendation 6.
79 HC7-1. See pages 31–32. “Chimera”, inCanadian law, also refers to an embryo consisting of the cells ofmore than one human

being, embryo or foetus.
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Of 336 responses that specifically addressed the question, 277 were opposed to the creation of human-
animal chimera and hybrid embryos. The consultation document did not seek views on embryo research per
se, as the Government had made clear its intention not to propose changes to the fundamental aspects of
the current law, including the permissibility of embryo research. However, 227 of the respondents opposed
to hybrids and chimeras also stated opposition to embryo research, or such opposition may reasonably
be inferred.

2) The Committee Would Also be Grateful for Responses to the Following Questions

a) Whether the Department has consulted scientists who are specifically against allowing the creation of
human-animal chimera or hybrid embryos for research purposes?

A number of responses to the Department’s consultation were received from the scientific community, as
indicated above. These express a range of views about the potential value for research of diVerent types of
creation or entity combining human and animal genetic material. The full text of the responses is available
on the Department of Health’s website.

b) Whether recent moves by the HFEA to allow stem cell researchers to recruit egg donors have influenced the
Government’s proposal; and if so, how?

No. However it is clear that egg donation is part of a wider issue of the availability, procurement and use
of eggs for (human) embryo research, whilst also raising a number of distinct ethical issues.

c) Whether the Government has assessed the potential impact upon medical research of the proposed ban for
the creation of human-animal chimera or hybrid embryos for research upon medical research (for example, in
development of cell-based therapies for treatment of disease); and if so, how?

d) How the Government aims to balance scientific development with ethical and moral concerns in an area such
as this?

If I may respond to the related points in (c) and (d) together, the Government’s White Paper set out our
principal aims in proposing revisions to the existing legal and regulatory framework. These are:

— to ensure that legitimate medical and scientific applications of human reproductive technologies
can continue to flourish,

— to promote public confidence in the development and use of human reproductive technologies
through eVective regulatory controls applicable to them, and

— to secure that regulatory controls accord with better regulation principles and encourage best
regulatory practice.

The Government has made clear its support for legitimate medical research that promises advances in
knowledge about, and treatment of diseases and disorders, including through embryonic stem cell research.
This remains our position, and we believe it is the sum eVect of the policy proposals contained in the White
Paper. Those proposals will be subject to democratic scrutiny via the Parliamentary process including pre-
legislative scrutiny.

We have also made clear, throughout the current review of the law, that we believe its foundations remain
sound. In its simplest terms, this model comprises boundaries set by Parliament together with active
monitoring and regulation by an independent statutory body. We believe that this model remains
appropriate and eVective, and is conducive to achieving the aims set out above.

With regard to the potential impact of the White Paper proposal on hybrid and chimera embryos, it must
be pointed out first and foremost that the proposal is not for an absolute ban without possibility of
exceptions, but is conjoinedwith a proposed secondary legislative power, to be exercised via regulationswith
the approval of Parliament, to allow such creations for research under licence. At present the law is not
suYciently clear on this matter, other than to ban the mixing of human and animal gametes.

Further, the Government’s expressed position prior to the current review, in response to the Chief
Medical OYcer’s Expert Group report, was for a total ban on the mixing of human adult cells with the live
eggs of any animal species, without the possibility of exceptions. Moreover the Government had echoed the
Expert Group’s call to bodies funding research to make clear that they would not fund or support such
research.80 Therefore it can be seen that, as a result of the current review, the Government is proposing to
build more flexibility into the law, not less, and putting the matter to Parliament for scrutiny and decision.

80 Government response to the recommendations made in the Chief Medical OYcer’s Expert Group Report “Stem Cell
Research: Medical Progress with Responsibility”. Cm 4833, August 2000.
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In addition, we welcome the move by Research Councils UK to stimulate public engagement and debate
on the future of stem cell research. The Government believes that open, constructive and informed dialogue
on key scientific challenges is an important part of its approach to science and looks forward to seeing the
outcomes of the debate.

e) Which areas of research requiring the creation of entities falling within the overarching heading of “human-
animal chimera or hybrid embryos” would the Government like to see permitted? It would be helpful if this could
be presented in the form of a list of the range of creations falling within this terminology, with an indication of
which of these creations the Government believes should be permitted or prohibited for research purposes

The Government has made its proposals for revised legislation, including in relation to human-animal
chimera and hybrid embryos, as described above. As mentioned in response to question 2(a) above, we are
aware of a variety of views from the scientific community about which creations or entities may be of
potential value in research, and there will be a number of further opportunities for stakeholders to make
their views known as the proposed legislation progresses through scrutiny and pre-legislative scrutiny.
Outside of the Parliamentary process we are aware of, as an example, the working group set up under the
aegis of the Academy of Medical Sciences to consider research opportunities and appropriate terminology.

In terms of the scope of the Government’s proposals, drafting of the relevant Bill is underway, and, whilst
the following list is not necessarily exhaustive, we expect the revised legislation to cover:

— mixing of human and non-human gametes;

— embryos resulting from combination of haploid sets of human and animal chromosomes;

— embryos created by placing a human cell or cell nucleus in an enucleated animal egg;

— fusing of a human embryo with animal cells; and

— creation of a “transgenic” human embryo (eg by addition of a non-human gene or genes).

The scope of the legislation will not, however, extend to entities which fall to be considered by the
regulatory controls relating to animals in scientific procedures, overseen by the Home OYce. For example,
the revised legislation will not apply to transgenic mice such as those currently used in the study of Down’s
Syndrome.

We look forward to receiving the Committee’s recommendations.

March 2007
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