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Study on a regulatory mechanism of follicular growth in goats by applying
optogenetic technology
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The present study aimed to elucidate the hypothalamic mechanism controlling the
follicular growth in ruminants. First, the genome structure of the goat neurokinin B gene (TAC3) and a
transcriptional re?ulatory domain of TAC3 were identified. Second, to generate genetically modified goats
which could control the activity of KNDy neurons (neurons contain neurokinin B) in the hypothalamic
arcuate nucleus by using an optogenetic technology, we applied the gene introduction method by the
adeno-associated virus vector and Cre-loxP system in goats to establish a KNDy neuron-specific expression
of light-responsive ion channels. Third, we demonstrated the localization of KNDy neurons in the
hypothalamic arcuate nucleus in cows by immunohistochemistry and suggested that KNDy neurons have a key

role to stimulate gonadotropin-releasing hormone (GnRH) secretion, and then follicular growth in
ruminants.
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