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Development of Optogenetic Tools for Manipulating Dense-Core Vesicle Dynamics

Ohtsuka, Toshihisa
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We have newly developed a bacterial photoactivatable adenylate cyclase

(bPAC-Synla) that localizes to presynapses, and a light-controlled phospholipase CB (opto-PLCB ).
Using bPAC-Synla, we observed light-dependent short-term potentiation in the projection from the
parabrachial nucleus to the central amygdala in the mouse brain. With opto-PLCB expressed in the
amygdala, we observed strong long-term potentiation induced by a pairing protocol. This protocol
involved pairing excitatory postsynaptic potentials, triggered by presynaptic stimulation of
thalamic afferents, with mild post-synaptic depolarization. These findings suggest the potential for
manipulating dense-core vesicle dynamics using these optogenetic tools.
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