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Embryonic stem cells

Embryonic stem cells (ES cells) are those at an early stage of development that have
the potential to become almost any type of body cell (i.e. they are pluripotent),
except certain types associated with the placenta during pregnancy.

ES cells can be grown in the laboratory and used for research into the causes,
prevention and treatment of a range of conditions, such as Parkinson’s, motor
neurone disease and multiple sclerosis.

ES cells could potentially also be used to treat these and other conditions by being
directly implanted and allowed to repair damaged tissues.

Many scientists believe that ES cells have greater research potential than adult stem
cells, which are found in fully developed (i.e. adult) tissues and organs, and foetal
stem cells, which are present in the foetus at a more advanced stage of

development than embryonic stem cells.

Sources of ES cells for research

ES cells are derived from human embryos that have been fertilised outside the body
(in vitro), usually during IVF treatment, and then donated for research purposes with
informed consent, or created using similarly donated eggs.

The embryo used to make stem cells is typically around 4-5 days old and consists of
a hollow ball of cells called a blastocyst. This is about 0.1 to 0.2 millimetres in
diameter (about the size of the Queen’s eye on a pound coin) and contains around
50-100 cells. The blastocyst contains no nervous system, and the cells have not yet
started to take on distinct forms.



Two methods of creating embryonic stem cells
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To use ES cells directly as a treatment for disease could cause problems involving
immune rejection (much like rejection of organs during transplantation unless the
right match is found). Researchers are thus keen to create ES cells derived from
patients’ own cells, and therefore genetically matched to the patient, which could
overcome the problem of immune rejection. This has been achieved on a limited
scale in the lab with mice, but the research is some distance away from being
achieved on a clinically useful scale in humans.

ES cells can be created using a technique called somatic cell nuclear transfer
(SCNT, sometimes referred to as therapeutic cloning), in which the nucleus
(including the DNA) of a patient’s body cell is removed and inserted into an egg cell
which has had its own nucleus removed (see diagram below). The resultant cell is
then induced to divide, usually by applying an electric shock, to form an early stage
embryo which is a genetic copy (i.e. a clone) of the original body cell

The embryo created using SCNT is allowed to grow for a few days. ES cells, which
are genetically matched to the patient, can then be removed from the cloned embryo
and grown in the laboratory.
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Human-animal hybrid embryos
- also known as human admixed embryos, of which there are four main types (see
accompanying guide for more information). Those discussed here are cytoplasmic hybrid
embryos, or ‘cybrids’.
e There are several problems associated with deriving ES cells directly from human
embryos fertilised in vitro. Aside from the ethical concerns surrounding the use of

human embryos, a major problem for scientists is that human embryos, and the eggs

used to create them, are in short supply and of variable quality, resulting in a low
success rate of producing stem cell lines.

e Scientists are therefore keen to develop alternative sources of stem cells which allow

the creation of more plentiful and better quality cell lines. Because this research is at

an early stage, scientists are also keen to maximise the techniques and resources

available for carrying it out and developing possible treatments, while staying within

legal and ethical guidelines. Due to the difficulties associated with obtaining and

using human eggs for embryo research, scientists in the UK would like to use animal

eggs as an alternative.

e The main method used to create embryos for research and the production of ES cells

is somatic cell nuclear transfer, as above. The nucleus of a human cell is inserted

into a hollowed-out animal egg cell (which has had its own nucleus removed) — the

resulting cell is induced to divide, forming an embryo which is approximately 99.9%

human and 0.1% animal, and genetically matched to the donor human cell. The tiny

amount of animal DNA that remains is mitochondrial (i.e. it exists in the
mitochondria, the energy-generating ‘powerhouses’ of the cell, and not in the
nucleus, and so does not contribute to the cell’'s genetic makeup).



e Stem cells could then be obtained from the embryo and used to study a range of

diseases and develop possible treatments.

e Scientists carrying out this work will not be permitted to allow the embryo to develop

for longer than 14 days — after this point it will have to be destroyed. They will also

not be allowed to implant the embryo into either an animal or a human.

Human-animal hybrid embryos (cytoplasmic hybrid embryos)
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This guide has been prepared by the Science Media Centre to provide background information
on the key scientific issues involved in the Human Fertilisation and Embryology (HFE) Bill.
This is not intended as the ‘last word’ on the subject, but rather a summary of the basics and a
pointer towards sources of more detailed information. For more information about this guide,
please contact Will Greenacre at the Science Media Centre on 020 7670 2933 or email
wgreenacre@ri.ac.uk

Prepared with guidance from the Association of Medical Research Charities and the Academy
of Medical Sciences.

Note to editors

The Science Media Centre (SMC) is an independent venture working to promote voices, stories and
views from the scientific community to the news media when science is in the headlines. Over 50
sponsors including scientific institutions, media groups, corporate organisations and individuals fund
the Centre, with donations capped at 5% of the running costs to preserve its independence. The
team at the Centre is guided by a respected Scientific Panel and Board of Advisors. This press
release contains the personal opinions of those acknowledged; which represent neither the views of
the SMC nor any other organisation unless specifically stated.

The Science Media Centre can also help you find an expert on a topical area of science, we have
over 1000 media friendly scientists on our database and you can call us on 0207 670 2980 if you
need a scientist to interview.



