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The study of the role of orexin neurons on sleep/wakefulness regulation by controlling

its fate
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Orexin/hypocretin is a neuropeptide produced in neurons which are sparsely distributed in the lateral
hypothalamic area (orexin neurons). Although specific ablation of orexin neurons results in sleep
disorder narcolepsy, its physiological role on the regulation of sleep/wakefulness has not been
completely understood. To reveal this, we generated transgenic mice in which orexin neurons
specifically express tetracycline transactivator protein (tTA) (orexin-tTA mice). These mice enable
control the expression of specific gene in the orexin neurons in vivo since tTA induces gene expression
to bind tetracycline response element (Tet-O). However, tTA loose its ability to bind to Tet-O in the
presence of doxycycline (DOX). Thus, gene expression is controlled DOX. Orexin-tTA mice were bred
with Tet-O diphtheria toxin A fragment (DTA) mice. In these double transgenic mice, orexin neurons
are specifically ablated by expressing DTA in the absence of DOX. These mice enable mimic

narcolepsy and tell us that how much loss of orexin neurons triggers which symptom.



