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Abstract
Many characteristics of human embryonic stem cells (hESCs) including pluripotency are 
useful tools for studying the harmful effects of reference compounds during early 
development. The early embryogenesis is recapitulated by pluripotent embryonic stem 
cells when differentiated in vitro, which makes hESC an effective tool for developmental 
toxicology and embryotoxicology. All-trans-retinoic acid is known to be embryotoxic in 
laboratory animals and for humans when applied during critical stages of embryonic 
development. Characteristic malformation patterning of craniofacial structures and defects 
in cardiac development were observed in human offsprings. In rat and mice, All-trans-
retinoic acid treatment resulted in craniofacial malformations and limb anomalies 
associated with embryo fetal alterations. In the following study, All-trans-retinoic acid 
(AtRA) was treated on undifferentiated hESC in the presence and absence of bFGF for a 
period of 7 days and a toxicogenomics profile was studied. The results revealed that 
mesoderm markers such as BMP2, COL1A1 and COL2A1, endoderm markers such as 
AFP, GATA4 and SERPINA1 were dysregulated. Ectodermal markers such as 
NEUROD1, PAX6 and TUBB3 were dysregulated in the presence or absence of bGFG. 
The results are further used to identify embryotoxic markers and also to test other 
compounds for embryotoxic potential.
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AtRA without bFGF
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1. All trans retinoic acid tends to dysregulated the pluripotent state of hESC irrespective of    
exogenous bFGF. 

2. Wnt signaling elicits multiple functions in stem cells, regulating not only promotion of 
proliferation, but also lineage selection. Any dysregulation in WNT signaling in response to 
embryo-toxicants may alter crucial developmental process.

3. AtRA was found to cause alteration WNT signaling, which can be further exploited for other 
embryo-toxicant testing

4. Although how signaling pathways interact with canonical WNT signaling remains to be 
elucidated, we can consider WNT as an important signaling pathway in embryotoxicity 
studies.
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