Using EMAN to obtain 3D reconstructions of asymmetric and/or small proteins
In the recent years, our group has been working on the challenge of using single-particle EM to build 3D reconstructions of small and/or asymmetric macromolecules (1-5). These are important steps to solve because most of the molecules of interest in biology do not have any symmetry, especially those of the so-called “molecular machines” where a collection of proteins interact to work in such various processes as DNA repair or RNA splicing. 

Also, some important molecules in the size range of 100 kDa are multi-domain proteins which are difficult to express and crystallize, so that most structural information is restricted to single domains. Such is the case of many of the molecules implicated in cell signaling. Therefore, even in the context of relatively small molecules, EM can provide low resolution 3D reconstructions of the full protein where individual domains can be fitted.
During these years, our basic processing tool has been the EMAN software, and some of problems found during image processing will be discussed: asymmetry and pseudo-symmetry of the particle, model bias or the presence of a mixture of conformations, among others.
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