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E 5 :With the advent of computer-controlled electron microscopes and the
automation of data acquisition, it became possible to obtain molecular-resolution
tomograms of structures as large as whole cells. Noninvasive three-dimensional
(3-D) imaging of vitrified cells is where cryoelectron tomography promises to make
unique contributions by closing the gap between the cellular and the molecular worl
ds. Tomograms of cells at molecular resolution are essentially 3-D images of the cell’'s
entire proteome and they reveal the spatial relationships of macromolecules in the
cytoplasm, the “interactome.” To expoit the imposing amount of information
contained in a cellular tomogram, pattern recognition techniques must be used that
are capable of detecting and identifying molecules in tomograms with a low

signal-to-noise ratio through their structural signature.
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