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ZER I OMEEE (9230) : In mammals, neural circuits are formed based on a genetic
program and refined by neuronal activity after birth. In the primary projection,
expressed odorant—receptor (OR) molecules play an instructive role in guiding axons
to the olfactory bulb (0B). We found that agonist—independent OR activity regulates
targeting of olfactory sensory neurons (Cell, 154, 1314, 2013).

In the secondary projection, Neuropilin 2-positive (Nrp2') mitral cells were
found to play crucial roles in transmitting attractive social signals. In the Nrp2
knockout, odor—induced social responses were perturbed. [n utero electroporation
demonstrated that activation of the AMrp2is sufficient to instruct circuit formation
to the anterior medial amygdala (MeA) (Nat. Commun., & 15977, 2017).

We also found that olfactory circuits are newly connected to second-order
neurons in an activity—-dependent manner. Sema7A is key for inducing post—synaptic
events within glomeruli (Nat. Commun., 9, 1842, 2018). Exposure of the newborn to
a particular odorant enhanced Sema7A expression in the responding glomeruli
establishing imprinted memory (Nat. Neurosci., in revision).

Fox odor trimethyl thiazoline (TMT) is known to activate multiple glomeruli and
elicits strong fear responses. We generated channel-rhodopsin knockin mice for one of
the TMT-reactive receptors, O01fr1019, and found that photo—stimulation induced
freezing/immobility responses (Mat. Commun., 8, 16011, 2017).
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