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Optogenetic strategies to_investigate profiles of excitatory projection from the
insular cortex to trigeminal spinal subnucleus caudalis
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The trigeminal spinal subnucleus caudalis (Sp5C) is well known as the key
nucleus that relays orofacial noxious sensory information to the higher central nervous system. The
insular cortex (IC) plays a principal role in processing noxious inputs, and the direct descending
projection from IC to Sp5C have been reported. However, little information is available in terms of
physiological effects in the IC-Sp5C pathway. We examined how IC projections modulate the
activities of Sp5C neurons using an optogenetic technique in combination with pharmacological
manipulation of synaptic transmission. Optogenetic stimulation induced EPSCs both in excitatory and
inhibitory Sp5C neurons. We recorded unitary inhibitory postsynaptic currents (ulPSCs) from
Venus-positive neurons to Venus-negative neurons, and found the synapses showed the high failure
rate of ulPSCs. These results suggest that IC projections induce excitatory rather than inhibitory
effects on excitatory projection neurons in the Sp5C.
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