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Reprogramming of mouse and human somatic 
cells to induced pluripotent stem (iPS) cells 
has been possible with retroviral expression of 
the pluripotency-associated transcription 
factors Oct4, Sox2, Nanog and Lin28 as well 
as Klf4 and c-Myc. Considering that ectopic 
expression of some of these factors can cause 
tumors and expression vectors themselves are 
potentially mutagenic due to insertion into the 
host genome, reducing the number of 
transgenes during the generation of iPS cells is 
a crucial step towards their clinical 
applicability as an alternative pluripotent stem 
cell source. 
The initial studies were underdone inducing 
pluripotency in mouse and human fibroblasts. 
Based on the hypothesis, that in inducing 
pluripotency the number of reprogramming 
factors can be reduced when using somatic 
cells that endogenously express appropriate 
levels of the reprogramming transcription 
factors, we were able to demonstrate, that 
mouse and human neural stem cells (NSC), 
that express Sox2, Klf4 and c-Myc, can be 
reprogrammed to iPS cells by retroviral 
expression of Oct4 alone. Human Oct4 iPS 
cells resemble human embryonic stem cells in 
global gene expression profiles, epigenetic 
status, as well as pluripotency in vitro and in 
vivo.  
Cord blood derived cells are attractive starting 
populations for reprogramming, since their 
DNA is relatively young and they present the 
perspective to generate HLA-matched 

pluripotent stem cell banks based on existing 
cord blood banks. Human cord blood derived 
somatic stem cells (USSC) can be 
reprogrammed to iPS cells. These cord blood 
iPS cells are highly similar to human 
embryonic stem cells morphologically, at the 
molecular level by gene expression 
microarrays, global miRNA and epigenetic 
profiling, as well as in their in vitro and in 
vivo differentiation potential. 
We will describe the current status of our 
strategies to induce pluripotency from mouse 
and human somatic cells with a minimal 
number of defined transcription factors and 
small molecules for patient-specific disease 
modeling and cell therapeutic applications. 
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