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Tracking	of	synapAc	molecules	using	two-photon	excitaAon	based	photo-acAvaAon	
methods.	

	A	neuron	has	more	than	thousands	of	synapses	and	process	informaAon	received	at	individual	
synapses	from	presynapAc	neurons,	and	has	an	ability	to	modify	their	synapAc	funcAon	during	
development,	learning,	and	in	response	to	environmental	changes	and	neuronal	diseases.	Neuronal	
acAvity	can	alter	the	synapAc	strength	persistently,	such	as	long-term	potenAaAon	(LTP)	and	long-term	
depression	(LTD).	Further	the	plasAc	changes	of	synapAc	strength	are	dependent	on	a	history	of	own	
synapAc	acAvity.		Which	is	called	meta-plasAcity.		

	Due	to	the	nature	of	synapAc	independency,	a	synapse	which	has	been	acAvated	before	should	
have	some	traces	of	the	acAvity	on	their	synapAc	molecules.	However,	there	are	not	adequate	methods	
for	evaluaAng	molecule	behavior	in	a	synapse.	To	examine	the	behavior	of	synapAc	proteins	in	a	given	
synapse,	we	developed	a	method	with	a	combinaAon	of	photoacAvatable	fluorescent	proteins	and	two-
photon	excitaAon	opAcs.	I	will	talk	about	advantages	of	the	method,	and	some	results	about	dynamics	of	
some	synapAc	proteins.		
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