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Studies examining somatic cell nuclear transfer (SCNT) have demonstrated that the cytoplasm of an oocyte can
reprogram the genome of a somatic cell to an embryonic state. Reprogramming of a somatic cell to a pluripotent state
can also be achieved either by fusion with embryonic stem cells or by the ectopic expression of defined transcription
factors. Pluripotent stem cells derived by this means can be differentiated in defined tissues, and serve as model
systems for the study and treatment of human diseases. Using the first application of stable RNA interference
in human embryonic stem cells, we showed that knockdown of Oct4 and Nanog gene expression promotes their
differentiation into cells expressing trophectodermal and endodermal markers, thereby demonstrating a conserved
role for these factors in the self - renewal of human embryonic stem cells (Zaehres et al., 2005). We have developed
retro / lentivirus vectors for efficient transgene expression in mouse and human embryonic stem cells as well
as progenies derived thereof (Zaehres and Daley, 2006). We are further developing transgenic reporter systems
expressing green fluorescent protein (GFP) and other selection markers under the control of mouse and human Oct4
and Nanog promoter elements.

Currently we are applying these vector systems to explore reprogramming induced by fusion of somatic cells with
mouse and human embryonic stem cells and to explore reprogramming of mouse and human somatic cells with
defined transcription factors.

These technologies are instrumental in providing a detailed, molecular understanding of the genomic
reprogramming process with the ultimate goal to induce pluripotent cells irn vitro and in vivo by the use of defined
transcription factors and small molecules.
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