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Abstract 

Electron microcopy (EM) is a powerful tool to resolve ultrastructure in biological specimens. However, it had 

been limited to small regions of interest and lacked the capability of in-depth 3D imaging. In recent years, 

the technique called serial sectioning scanning electron microscopy (ssSEM), assisted with the automated 

tape-collecting ultramicrotome (ATUM) and large-scale image segmentation based on deep learning 

algorithms, was developed to produce real 3D images of large volumes. EM-compatible optical imaging 

method, i.e. the optical multilayer interference tomography (OMLIT) was further developed to generate 

fused brain maps with serial EM approaches. Here we will introduce the related techniques and demonstrate 

how it empowers the reconstruction of big and complicated brain networks, eventually the whole brain of 

mouse, at ultrahigh resolution. 
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