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Embryonic stem cells (ES) are precursor cells 
with the ability of pluripotency and self-
renewal and bear the capability to differentiate 
into tissue specialized cells found in three 
primary germ layers of an embryo (endoderm, 
mesoderm and ectoderm) in response to 
appropriate signals. The coax ES cells fate is 
controlled by both intrinsic regulator and the 
extracellular environment (niche), which 
under appropriate conditions in cell culture are 
apparently spontaneous, which generally are 
inefficient and leads to heterogeneous 
population of differentiated and 
undifferentiated cells that are not useful for 
cell-based therapy and moreover complicate 
the biological studies of particular 
differentiation program. A lot of work has 
been poured in recent years to improve the 
differention process leading to purified or 
semi purified cell lineages, most of them 
generally are controlled by a cocktail of 
growth factors, signaling molecules and/or 
genetic manipulation. However these 
protocols restrict derived cells for basic 
research as they utilize either xeno confined 
substitutes or are transgenic, limiting their 
therapeutic usage. Employment of small 
molecules gives an advantage for such 
application for the best reasons as they not 

only are cell permeable but have been wisely 
studied tools for modulating complex cellular 
pathways. In the present study, differentiation 
potential of murine ES cells under the pressure 
of chemopreventive agents was studied. 
Curcumin, EGCG and quercetin are 
phytocompounds and part of our daily intake 
in form of many foods or food supplements. 
The differentiation of ES cell was performed 
in sub toxic levels. It was found via 
elaborative gene expression and protein 
expression data that EGCG cause significant 
stimulatory effect on cardiomyogenesis and 
mesoderm in general. Curcumin had a 
stimulatory role on ectoderm in particular 
neuroectoderm formation seen via numerous 
ectoderm gene markers expression studies. 
Quercetin was cytotoxic and yielded to 
heterogeneous cell after differention. In 
summary we show the use of small molecules 
that enhances the induction of differention of 
cardiomyocytes and/or neuroectoderm. Our 
study helps to explore the effects of 
chemopreventive drugs in ES cell 
differentiation to form germ layers. 
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