Protein family based 2D Diagrams of Secondary Structure Elements 
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Secondary structure elements (SSEs) such as α-helices and β-sheets are important part of protein structure. Their positions and distances in protein are often characteristic for proteins within whole protein family. Unfortunately, current methods focused on 2D visualization of SSEs (e.g., PROMOTIF [1], Pro-origami [2]) are based on one input protein only. Moreover, they usually do not consider information about real distances of SSEs and therefore SSEs that are close to each other in 3D might be visualized far from each other in 2D. As a result, even when two proteins from the same family differ only slightly in 3D, their 2D SSE diagrams can be totally different.
[bookmark: _GoBack]For this reason, we focused on development of a methodology for 2D SSE diagrams generation, which is based on structures representing whole protein families. In our approach we use three criteria: The first is to minimize the error of SSEs projection from 3D to 2D. Then we concentrate to highlight the similarities of protein families in each protein diagram. Specifically, we use a “skeleton” concept: For each protein family, we find the most firm and stable SSEs. Their position changes minimally in whole family. This “skeleton” get static position in 2D SSE diagrams for proteins from this protein family. The third criterion was to keep the differences between protein 3D structures and transfer them to 2D SSE diagram (classified e.g. by RMSD number). We tested our approach on all protein families described in CATH and this way we showed its applicability.
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