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Biosensor zebrafish comes to the rescue to study effects of steroids and endocrine disruptors on brain
development
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Unlike other vertebrates, fishes exhibit a remarkable sexual plasticity supported by a unique feature, the presence of two
aromatase genes: cypI9ala encodes ovarian aromatase that plays a crucial role in gonadal differentiation, while the
cyp19alb gene encodes brain aromatase, which provides brain plasticity. We showed that, in zebrafish, cyp19alb is strongly
expressed in a unique brain cell type, the radial glial cells (RGC) that persist throughout life and act as progenitors, allowing
the brain to constantly keep growing. The link between the two aromatase genes is provided by the fact the cyp19alb gene
is extremely sensitive to estrogens, and thus aromatizable androgens, through a mechanism that requires a well conserved
ERE. This feature not only makes cyp19alb sensitive to circulating steroids, but also allows to use zebrafish tg (cyp19alb-
GFP) to monitor the presence of xenoestrogens in a very robust and sensitive way (EC50 estradiol 0.48 nM). By quantifying
GFP expression in live fish, we show that short-term exposure of tg (cyp19alb-GFP) embryos from 0 to 120 hpf to estrogenic
compounds turns on cypl9alb driven GFP expression. Some, but not all, androgens and progestagens also up regulate GFP
expression, demonstrating the capacity of the brain to metabolize these compounds into estrogens. We have also evidenced
that estrogens modulate the neurogenic activity in adult, probably allowing remarkable brain plasticity, but also indicating that
abnormal exposure of fish embryos to any estrogenic endocrine disruptors is likely to affect the neurogenic process.
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