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Retinoic Acid (RA) signaling in early development
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» Highly Conserved receptor in vertebrates (RAR)
» Anteroposterior concentration gradient
» RA gradient is controlled by enzymatic mechanistic (cyp26)

» Positional and directional signalization



Growing interest in retinoid signaling disruption
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Building link between early development malformation and
population decline with quantitative data

Adverse Outcome Pathway (AOP)
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Experimental design
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ratio CHA enlargement

For ATRA induced malformation,
the first 48 hours are critical for craniofacial malformation and
swim bladder inflation
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ratio fluorescence induction (%)
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At 7dpf, IC50 = ATRA 1ug/L and is translated to
survival rate of average ~10-15 % at 14dpf
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Craniofacial malformation and posterior
swim bladder non-inflation are rescued
by RAR and TR antagonist

Experimental condition

Exposure time = 4-120hpf; 3 Replica per compounds; N=17-20
* RAR antagonist = BMS493
* RXR antagonist = UVI3003
e TR antagonist = Diclazuril

Fish media

ATRA 2ug/L

ATRA 2ug/L +
BMS493 5ug/L

ATRA 2ug/L +
Diclazuril 50ug/L
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Conclusion:
AOP linking RAR/RXR overactivation to feeding disruption
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RAR/RXR overactivation leads to craniofacial
malformation (CFM) and uninflated SB

Window of sensitivity : CFM = 4-48hpf; SB= 4-72hpf
KER from malformation to feeding disruption until
survival

Threshold RAE (ATRA equivalent) = ATRA 1ug/L

KER with Quantitative data

Cross-talk thyroid hormone-retinoid signaling
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