Improving 3D reconstructions of macromolecular conformations
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Cryo-electron microscopy using single particle analysis requires the computational
averaging of thousands of projection images captured from identical macromolecules.
However, macromolecules usually present some degree of heterogeneity showing different
conformations. Reconstruction of these conformations is essential to infer the
macromolecular function and understand how it works. Computational approaches are then
required to classify heterogeneous single particle images into homogeneous sets at
different conformations. Nonetheless, sometimes the attainable resolution of
reconstructions obtained from these smaller homogeneous sets is compromised because
of reduced number of particles or lack of images at certain macromolecular orientations. In
these situations, the unique solution to improve map resolution is returning to the electron
microscope and collect more data. In this work, we present an approach to overcome this
limitation for heterogeneous datasets. Our method is based on moving particles between
different conformations using an optical flow approach. Particles are then merged in a
unique conformation obtaining reconstructions with improved resolution, contrast and

signal-to-noise ratio.

Acta Cryst. (2018). A74, a155



