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Electron cryomicroscopy can now routinely produce subnanometer resolution reconstructions for complex macromolecules. While electron cryomicroscopy has not yet reached atomic resolution, a wealth of structural and functional information can be mined at this resolution through integration of complementary techniques, such as modeling, bioinformatics, crystallography and structural analysis. To this end, we have developed A the Analysis of Intermediate Resolution Structures (AIRS) toolkit. AIRS allows for the discovery of secondary structure elements, protein folds and macromolecular architecture, and ultimately the construction of pseudo-atomic resolution structural models. Additionally, AIRS provides a platform for integrating ab initio and comparative modeling techniques with cryoEM density constraints to produce high-quality protein models. AIRS is accessible both through the command line in the image processing package, EMAN, as well as a graphical interface using UCSF’s visualization package, Chimera. The graphical interface not only simplifies use but also provides additional functionality, component segmentation and registration.. 
These tools have been successfully applied to numerous data sets including Rice Dwarf Virus (RDV) and the Herpes Simplex Virus-1 (HSV-1) major capsid protein, VP5.  In Rice Dwarf Virus, both helices and sheets were identified in the two structural proteins.  In conjunction with sequence analysis and fold recognition, pseudoatomic models for these proteins were also determined and later confirmed by the x-ray structure.  For HSV-1 VP5, the x-ray structure for only one of the domains of the three domain major capsid protein was known.  Again, using structural and sequence analysis, a pseudo-atomic model for the remainder of VP5 was determined, in which some structural similarity to lamboid bacteria phages structural proteins was observed in the floor domain of VP5.  

