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 Aromatase expression, regulation and functions in the brain of zebrafish 

 

Brain aromatase in fish is an exciting research topic due to several unconventional features 

that challenge the established views based on studies in other vertebrates. First, the brain of 

teleost fish exhibits a high degree of aromatase activity, especially in sexually mature 

animals. This is due to massive expression of aromatase B the product of 

the cyp19a1b gene, one of two aromatase genes that arose from a gene duplication event. In 

situ hybridization, immunohistochemistry and expression of GFP (green fluorescent 

protein) in transgenic tg(cyp19a1b-GFP) fish demonstrate that surprisingly aromatase B is 

only expressed in radial glial cells (RGC) of adults. These cells persist throughout life and 

act as progenitors in the brain of developing and adult fish. These aromatase B positive 

radial glial cells are abundant in the preoptic area and the hypothalamus, but also in the 

caudal brain, including caudal spinal chord. In agreement with the fact that brain aromatase 

activity is correlated with peripheral sex steroid levels, expression of cyp19a1b is driven by 

an auto-regulatory loop through which estrogens and aromatizable androgens up-regulate 

aromatase expression. This involves estrogen receptor binding on an ERE on 

the cyp19a1b promoter. This gene is so sensitive to estrogenic compounds that transgenic 

embryos can be used to monitor estrogenic activity in water samples. Interestingly, lesions 

in the telencephalon do not lead to overexpression of aromatase around the lesion, although 

a massive cell proliferation is observed.  The function of brain aromatase in fish is still an 

unclear but the unique features of the adult fish brain suggests that, in addition to classical 

functions on brain sexual differentiation and sexual behaviour, aromatase expression in 

radial glial cells could be involved in the modulation of the high proliferative activity in the 

brain of fish. 
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