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Human brain is composed of 100 billion neurons forming 
trillions of highly organized chemical synapses. The 
remarkably complex connectivity of neurons is believed 
to underlie our mental abilities. Still, the computational 
power of a neuronal circuit is not only in� uenced by the 
complex connectivity, but also depends on the functional 
diversity of synapses. It is generally believed that molecular 
heterogeneity of the pre- and postsynaptic cells can 
explain the diversity of synaptic strength. However, 
emerging evidence suggests that neurons equipped with 
the same set of molecules may form synapses with variable 
strength by altering the intrasynaptic density and / or 
intrasynaptic distribution pattern (i.e., nanotopology) of 
the same molecule. Unfortunately, little is known about 
the intrasynaptic distribution of synaptic proteins at the 
nanoscale level, as it requires high-resolution localization 
methods. To understand the molecular basis of synaptic 
heterogeneity we study the intrasynaptic distribution of 
relevant synaptic proteins in identi� ed synapses of known 
e�  cacy in mouse hippocampus using highly sensitive and 
high-resolution electron microscopy and super-resolution 
microscopy.

TECHNIQUES AVAILABLE IN THE LAB 

Pre- and postembedding immunogold and � uorescent 
immunohistochemistry, STED super-resolution microscopy, 
preparation of ultrathin sections, transmission electron 
microscopy, postembedding array tomography, SDS-
digested freeze-fracture replica labelling, quantitative 
image analysis.
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