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The molecular and cellular mechanisms underlying integrative processing of 
innate and learned fear remain poorly understood. We optimized the 
chemical structure of a predator odorant and developed a series of 
thizaoline-related fear odors (tFOs), which are potent inducers of innate 
fear. Innate fear induced by a tFO, but not learned fear, was accompanied 
by reduction of cutaneous temperature along the spine and body core 
temperature by as much as 3 °C, and sleep-like slow oscillation. Using tFOs, 
we studied the integrative and hierarchical nature of innate and learned 
fear by in vivo imaging and pharmacogenetic approaches, and will show the 
molecular and cellular framework of these phenomena. 


