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Abstract:
Large bio-molecular complexes (LBC), such as ribosomes and viruses, are assemblies of dozens or even thousands of structural/functional bio-molecular subunits. While ribosomes play an essential role in protein synthesis in cells, viruses are of extreme interest because they account for many serious illness in animals and plants. Even with today's advanced vaccines and drugs, millions of people die from viral diseases worldwide each year. Studying the three-dimensional (3D) structures of LBCs and predicting their functions are of great importance in the life sciences.

The cryo-electron microscopy (cryo-EM) coupled with 3D image reconstruction has become a powerful technique to reveal the structure of a LBC at medium (10-20Å) or even subnanometer resolutions. While numerous LBC structures have been solved, little efforts had been made towards automatic and quantitative interpretations of the reconstructed 3D maps. 

In this talk, I will briefly introduce the cryo-EM and 3D image reconstruction techniques. The focus of my talk is on the automatic structural analysis of reconstructed 3D virus maps. The major steps include symmetry detection, subunit segmentation, secondary structure identification, and quasi-atomic structure modeling. 
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