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Personal Statement:

We use cryo-electron microscopy and three-dimensional (3D)
image-reconstruction techniques to visualize the structures of
viruses and determine how they interact with their hosts, replicate,
and mature. Recent technological advances have led to an
explosive growth in this field and have allowed researchers to
observe macromolecules and molecular interactions at sub-
nanometer and sometimes near-atomic resolutions. This enables
us to trace protein chains, visualize protein-nucleic acid
interactions, and study how lipids play a major role in some viruses.
The main benefit of cryo-electron microscopy is that it permits the
structures of biological samples to be preserved in a near native
state. Images of specimens maintained at liquid nitrogen or lower
temperatures are recorded in a transmission electron microscope.
Cryo-reconstruction techniques are being developed to more
effectively and efficiently extract usable information from the noisy
image data.

Many of our computer algorithms exploit the icosahedral
symmetry inherent in a large number of the viruses we study, but
newer programs are being developed to handle images of viruses
that do not exhibit such symmetry (e.g. tailed bacteriophage). We
have developed a system, AUTO3DEM, that automates much of the
tedious steps in the 3D reconstruction process and, in favorable
instances, enables us to obtain sub-nanometer reconstructions in a
manner of hours after images have been recorded.




