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Research Focus

Understanding stem cell
pluripotency, self-renewal, survival
and differentiation, haematopoietic
and corneal lineages

Embryonic stem (ES) cells are able to
differentiate into several different cell types
and as such, they represent an excellent
source of cells for continuous cell replacement
therapies, drug discovery and basic biology
studies. A key to unlocking this potential is the
understanding of the critical pathways and
factors that are involved in the maintenance of
pluripotency and self-renewal as well as
differentiation towards specific lineages.
While the molecular basis of tissue
differentiation in the mouse embryo is well-
appreciated, the molecular mechanisms of
human ES pluripotency are poorly
understood. In view of this we have embarked
on amajor research programme to identify

key transcription factors and signalling
pathways that are necessary for the
maintenance of pluripotency, self-renewal
and survival in human ES cells with the aim of
creating a defined growth medium which will
allow the derivation and expansion of ES cells
under GMP conditions. Key to the success of
our programme has been the successful
establishment of RNAi in human ES cells,
stable and efficient genetic manipulation of
several transcription factors in several ES cell
lines and creation of alarge number of ES lines
with reporter genes driven from promoters of
pluripotent genes identified through our large
scale transcriptional profiling in nine cell lines.
The second research focus in my group
has been the derivation of haematopoietic
progenitors from human ES cells with the aim
of generating cells that can be used for curing
haematopoietic malignancies as well as
understanding the very early haematopoietic
development. Inthe last few years we have
devised one of the most efficient protocols for

obtaining approximately 4500 CFCs/10° and
shown that haematopoietic niche plays a
major role in the induction of embryonic
haematopoiesis. Key to the progress of such
research to the clinical application will be the
scaling up of the differentiation process and
understanding of the factors that will enhance
the survival of haematopoietic progenitorsin
culture as well as the site of injury. In this
context, we are developing “bioreactor”
friendly protocols and investigating the
impacts of telomerase expression on the
survival and engraftment of ES derived
haematopoietic progenitors in collaboration
with Prof Shakesheff’s group at the University
of Nottingham and Dr Saretzki and Prof
Zglinicki at the Institute of Ageing and Health
in Newcastle.

The third research topic relates to
identification of new markers for limbal stem
cells. Thisis ajoint project running between
Dr Sajjad Ahmad, Dr Sai Kollai, Mr Francisco
Figueiredo and myself (see page 5).
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Expression of NANOG in human embryos.
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Important signalling pathways in human ES cells.
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