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Abstract
High resolution transmission electron microscopy imaging can deliver atomic resolution structures of beam-insensitive or hard materials. Typically, it also requires adequately high electron dose to achieve such high resolution. Biological and soft-matter samples cannot withstand such a high dose, which would “fry” them instantaneously. Several technological advancements in the field of cryo electron microscopy (cryo EM) have allowed its successful application to such beam-sensitive specimens. In cryo EM the specimens are typically vitrified and kept under cryogenic temperatures (< 150°C) during microscopy to be able to characterize them in near native state. Data collection is performed under low dose conditions (typically ca. 30-80 e/A2), which is several orders of magnitude lower than the typical electron dose used for hard materials. Moreover, acquiring tens of thousands of images using direct electron detectors followed by GPU-powered image processing pipelines allows us to routinely achieve even near atomic level resolution. At ScopeM we apply cryo EM to various types of samples such as vesicles, cubosomes, protein complexes. Case studies of projects, where near atomic resolution was achieved after processing several terabytes of data will be discussed. The results are relevant for understanding disease or vaccine development.
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