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Technical development for high-resolution electron cryomicroscopy by utilizing graph
ene as a specimen substrate
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We tried to use a graphene sheet on a holey carbon grid as a specimen substrate fo
r electron microscopy to develop a method to control the thickness of vitreous ice film in which frozen-hy
drated particles of protein complexes are embedded. The specimen grids produced and provided by a company
upon our specific request, however, were not really useful because many flakes of graphene were piled up t
0 one another. We therefore made ultra thin carbon sheets as a temporary substitute for graphene, collecte
d electron cryomicrographs of Shigella needle complex particles, and obtained a high-resolution image of i

ts side view as a class average.
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