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Fig.1 Overall workflow of vEM imaging technology
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Fig. 2 Different strategies for vVEM imaging technology '*!
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Table 1 Technical features of different vEM imaging technologies
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Abstract Volume electron microscopy (VEM) imaging technology was rapidly developed in recent years. It has
been the advanced technology to solve high-resolution three-dimensional structures of biological samples. Much
wonderful work has revealed the fine structure and interactions of intracellular organelles, the ultrastructure of
tissues, and even the three-dimensional structure of entire small biological organisms. With the continuous
improvement of resolution, scale and throughput, vEM is becoming more and more widely used in medicine, life
sciences, clinical diagnostics and other fields. As a result, this technology has been rated by Nature as one of the
seven most noteworthy frontier technologies to watch in 2023. However, the development and application of
vEM-related technologies started late in China and need to be further promoted. We write this review to introduce
all related vVEM technologies, covering the development history of VEM, technology classification, sample
preparation, data collection, image processing, etc., which is convenient for people in various fields to understand,

learn, apply and further develop this technology.

Key words volume electron microscopy, scanning electron microscopy, transmission electron microscopy,
sample preparation, image processing, cross-scale, deep learning, ultrastructure
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