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Steroids are commonly used as drugs for the treatment of inflammation and hormonal imbalance, but 
their roles during early embryo development have not been elucidated. We investigated the 
mechanisms by which two steroids, pregnenolone (P5) and progesterone (P4) affect zebrafish 
embryo development, and showed that pregnenolone promoted cell migration, while 
progesterone was involved in dorsal/ventral cell patterning.
 Blocking P5 synthesis in early zebrafish embryos resulted in embryonic migration 
de fec t  and  mic ro tubu le  ins tab i l i ty .  We  iden t i f i ed  P5  recep to r  a s  a  
microtubule-binding protein CLIP-1, which stabilized microtubules in response 
to P5. 
 When the gene involved in P4 biosynthesis, hsd3b2, was disrupted, 
zebrafish embryos were dorsalized and their bmp4 transcription was 
decreased. We identified a progesterone-responsive element 
located in the enhancer of hsd3b2 that could respond to 
progesterone receptor (Pgr) and mediate the effect of P4 in 
regulating bmp4 expression. Depletion of pgr resulted in 
the same dorsalization phenotype as hsd3b2 mutants. 
Thus, we showed that hsd3b2 is involved in the 
synthesis  of  P4,  which act ivated bmp4 
transcription during the early epiboly stage 
of embryogenesis, thus setting up Bmp4 
g r a d i e n t  i m p o r t a n t  f o r  t h e  
development of ventral tissues. 
 The studies described above 
should provide insights 
i n t o  t h e  n o v e l  
functions of P4 and 
P 5  b o t h  i n  
z e b r a f i s h  
embryoge
nesis. 

Functions of steroids
in zebrafish early embryogenesis
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