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Almost fifteen years ago, single-particle electron cryo-microscopy (cryo-EM)
emerged as one of the most powerful methods for determining the atomic structures
of biomolecules. Today, it is a routine technique that produces high-resolution
structures of molecules and molecular assemblies, rivaling those obtained by X-ray
crystallography. Unlike crystallography, however, single-particle cryo-EM can
visualize multiple conformational states within a single sample, offering snapshots of
the functional cycles of the molecules and complexes under study.

At the same time, electron cryo-tomography (cryo-ET) is being developed to
visualize molecules inside cells and tissues, revealing the three-dimensional cellular
context in which they function. Despite major advances in sample preparation and
image processing, cryo-ET is still typically limited to resolutions of approximately 2
nm unless averaging techniques can be applied. At this resolution, it often remains
difficult to identify specific molecules and determine their functional states.

In this presentation, | will offer a brief historical perspective on cryo-EM’s rise to
prominence, discuss the strengths and current limitations of cryo-ET, and introduce
2D template matching, a new technique for placing molecules of known structure

precisely into cellular environments.
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