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Recipient of the 2015 IETS Pioneer Award: Keith Henry
Stockman Campbell, PhD

Dr Keith Henry Stockman Campbell was born in Birmingham,
England, to an English mother and Scottish father. He started
his education in Perth, Scotland, but when he was 8 years old,
his family returned to Birmingham. He was educated at King
Edward VI Grammar School for boys and then trained and
became qualified as a medical laboratory technologist specialising in medical microbiology at Selly Oak Hospital. At age 21,
Keith attended Queen Elizabeth College, London, where he
obtained a BSc in microbiology in 1983. During these studies,
he became interested in the cell cycle and cellular growth.
Following brief positions, first as chief medical laboratory
technologist in Southern Yemen and then on a program to
eradicate Dutch elm disease in parts of Southern England, he
joined the cytogenetics group of Dr Bishun at the Marie Curie
Institute. At the Curie Foundation, Keith’s interests in the
regulation of cellular growth, particularly differentiation,
increased. In 1983, he was awarded the Marie Curie Research
Scholarship and moved to the University of Sussex as a postgraduate student where he studied the cytoplasmic control of
nuclear behaviour during the development of amphibian eggs,
early embryos, and during cell growth and division in yeast.
Keith was particularly interested in the ubiquitous nature of
such cytoplasmic factors in eukaryotic cell types. He was
awarded a PhD for his thesis titled ‘Aspects of cell cycle control
in Yeast and Xenopus’. After these studies Keith returned to
Scotland, not only to pursue his career but also because of his
love of the outdoors and his keen interests in hill walking and
mountain biking. Following two postdoctoral fellowships,
Keith joined the Roslin Institute in 1991 to study animal cloning
by nuclear transplantation. Keith’s interests in cloning mammals were inspired by work done by Karl Illmensee and John
Gurdon.
At Roslin, Keith initiated and conducted cloning experiments
in collaboration with Ian Wilmut. Keith applied the knowledge
gained from his studies in cancer and amphibian embryos and
his interests in cell specialisation to studies on nuclear equivalence in mammals. At that time it was known that the majority of
cells within an adult contain an intact genome; however, many
scientists were skeptical that the nuclei of such cells could be
reprogrammed to become totipotent. Stubbornly, Keith always
believed that most differentiated cells maintained equivalency,
and in 1995 his studies in collaboration with William Ritchie led
to the birth of Megan and Morag, two Welsh Mountain lambs.
These were the first mammals to be cloned from cultured
differentiated cells. In 1996, these experiments were extended,
resulting in the birth of Dolly, a Finn Dorset sheep that became
the first mammal to be cloned from an adult-derived somatic
cell. Keith utilised his crucial idea of coordinating the stages of
the cell cycle of the donor somatic cells with the recipient eggs
while using diploid quiescent or ‘G0’ arrested somatic cells as
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nuclear donors. With this notion he shocked the world by
successfully cloning a sheep from adult mammary cells.
In 1997, William Ritchie and Keith, in collaboration with
PPL (Pharmaceutical Proteins Limited), used nuclear transfer
techniques to produce two sheep named Polly and Molly,
derived from genetically altered skin cells containing a human
gene coding for human blood clotting factor IX. In 2000, after
joining PPL Ltd, Keith and his PPL team (based in North
America) were successful in producing the world’s first piglets
by somatic cell nuclear transfer (SCNT). Furthermore, the PPL
teams based in Roslin, Scotland, and Blacksburg, Virginia,
USA, used the techniques to produce the first gene targeted
domestic animals as well as a wide range of animals producing
human therapeutic proteins in their milk.
From November 1999, Keith Campbell held the post of
professor of animal development, Division of Animal Physiology, School of Biosciences, at the University of Nottingham
where he continued to study embryo growth and differentiation.
His research into the basic mechanisms underlying early development and cellular differentiation provided knowledge on
epigenetic programming of nuclear and chromatin structures
involved in controlling and maintaining cellular differentiation.
Keith believed that understanding and improving the cloning
process has many applications in basic and applied research for
both human medicine and agriculture. However, the major
objectives of Keith’s studies were to understand the epigenetic
control and to reprogram differentiated cells to become stem
cells, whilst avoiding the requirement for embryo production.
This would not only allow development of cell based models for
many studies in aging and age-related diseases, but also aid in
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the development of novel therapies for both human and veterinary applications.
Keith supported the use of SCNT for the production of
personalized stem cell therapies, the study of human diseases,
and the use of ‘cybrid’ embryo production to overcome the lack
of human eggs available for research. Stem cells can be isolated
from embryonic, fetal, and adult derived material and more
recently by overexpression of certain genes for the production of
‘induced pluripotent cells’. Keith’s experiments demonstrated
that all cells had pluripotent potential and thus opened the door
to the new field of cellular reprogramming. Keith believed all
potential stem cell populations should be used for both basic and
applied research, which may provide scientific knowledge and
lead to the development of cell-based therapies.
In 2008, he received the Shaw Prize for Medicine and Life
Sciences jointly with Ian Wilmut and Shinya Yamanaka. Keith
lectured regularly to both scientific and lay audiences and liaised with the press on current advances in biotechnology, giving
regular interviews to the newspapers, radio, and TV. He
believed that public understanding of science is crucial for
continued research and introduction of the benefits produced
in many areas.
Dr Keith H. S. Campbell is recognised as one of the fathers of
Dolly, the first animal to develop after nuclear transfer from an
adult cell, and was a pioneer in the science of cloning. One of
Dr Campbell’s distinguishing characteristics was his unrelenting pursuit of new knowledge. He dedicated his life to the
improvement and mainstreaming of embryo related technologies into livestock production around the world. He performed
all these contributions while keeping his friends and colleagues
laughing and was quick to remind us that our work should be
meaningful and fun. Therefore, in recognition of the significant
contributions he made to the international scientific, academic,
medical, veterinary, embryo transfer, and biotechnology communities, the IETS is proud to award Dr Keith H. S. Campbell
with the 2015 International Embryo Transfer Society Pioneer
Award.
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