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강연제목: exTEM 및 ExR+ 조직 팽창법을 이용한 시냅스 단백질의 나노미터 

이미징/Localization of synaptic proteins at nanometer scales by exTEM (epitope-

exposed by expansion-transmission electron microscopy) and expansion revealing 

plus with fluorescence microscopy (ExR+) 

 

Abstract: We have developed exTEM, a method combining transmission electron microscopy with 

tissue-hydrogel hybrids to enable nanoscale imaging of synaptic proteins in situ. This technique 

enhances immunolabeling through molecular decrowding, allowing us to probe the distribution of 

various synapse-organizing proteins. Additionally, we've advanced fluorescence-based microscopy 

techniques for super-resolution imaging of synapses, notably improving the ExR protocol (ExR+) to 

address limitations in antigenicity for low-expression markers. Our integrated approach, combining 

TEM and tissue expansion for fluorescence imaging, provides a powerful tool for investigating 

synaptic protein distribution and architecture at nanometer resolution, with potential applications in 

studying human brain tissues and protein nanostructures in densely packed environments. 
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