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Presynaptic molecular correlates of memory encoding
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The hippocampus plays important roles in memory formation. It has been
widely assumed that long-lasting synaptic changes (synaptic plasticity) within the neuronal network
mediate memory. However, the molecular mechanisms especially presynaptic regulations underlying
memory encoding remains poorly understood. In this study, we established a systematic
super-resolution imaging analysis method for quantifying presynaptic proteins (including Muncl3-1,
RIM1, and voltage-gated calcium channels) at hippocampal synapses in the brain sections. Using this
method, we successfully detected changes in the amount and the nanoscale spatial distribution of
presynaptic proteins at hippocampal synapses activated during memory encoding.
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Quantification
Active zone #1

Protein density of the two proteins
® Pixei-by-pixei correiations between the
two proteins

® Sub-active zone hotspot number
® Sub-active zone hotspot size
® Local density at sub-active zone hotspot

® The degree of colocalization
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