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Clarification of underlying factors involved in the establishment of sex
differences
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Sex difference is established by genetic and endocrine regulations. We studied a
large number (~1,000) of patient samples by next generation sequencing and array CGH analysis, and
identified BHLHA9 as the novel genetic factor as well as the relevance of oligogenecity, and MAMLD1 and
PROKR1 as the novel endocrine factors as well as the presence of an alternative androgen production route
called backdoor pathway. We also clarified the essential role of gnih and other genes for the production
of brain steroids (e.g., 7a -hydroxypregnenolone and estrogens) in the establishment of sex difference in

reproductive, aggressive, and autonomous behaviors
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