Challenges in the Visualization, Analysis, and Interpretation of Large Macromolecular Complexes
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Visualization tools have been a critical component in the analysis and interpretation of all 3D reconstruction studies based on images obtained by electron microscopy.  The advent of low dose cryo-microscopy and numerous image processing programs and packages have enabled studies of larger and more complex macromolecular machines at steadily increased levels of resolution.  This has accentuated the need for more powerful and flexible visualization/analysis tools.  We have been studying numerous icosahedral and some non-icosahedral viruses, with linear dimensions ranging from about 30 nm up to 200 nm and with masses of from about 6 MDa to over 1 GDa.  In some instances the reconstructed density maps contain detail to better than 7 Å resolution and volumetric data (3D maps) are routinely 5123 or larger.  Simply being able to render, inspect and manipulate these data in real or near real time poses significant computational challenges.  Of course, real time interaction with 3D data is but one of many challenges that need to be addressed. 

