Automated Annotation of Secondary Structure Elements for Entire Protein Families

Midlik A.1,2, Hutařová Vařeková I.1,2,3, Hutař J.1,2, Moturu T.R.1, Navrátilová V.4, Svobodová Vařeková R.1,2, Koča J.1,2, Berka K.4
1 CEITEC - Central European Institute of Technology, Masaryk University Brno, Kamenice 5, 625 00 Brno, midlik@mail.muni.cz
2 National Centre for Biomolecular Research, Faculty of Science, Masaryk University, Kamenice 5, 625 00 Brno

3 Faculty of Informatics, Masaryk University, Botanická 68a, 602 00 Brno

4 Department of Physical Chemistry, Regional Centre of Advanced Technologies and Materials, Faculty of Science, Palacký University, 17. listopadu 1192/12, 771 46 Olomouc

Protein structural data, deposited in Protein Data Bank, represent a highly valuable source of information and their amount is continuously growing. Currently, the data contain more and more structurally and functionally similar proteins (so called protein families), which originate from various organisms, contain different ligands, or have various mutations. To analyse and examine these data, we must identify comparable and related regions in different proteins from one protein family. A part of this process is annotation of protein secondary structure elements (SSEs), which form stable parts of the protein and help us to localize the key regions. 

Since an automated procedure for SSEs annotation is not available yet, we developed such an approach [1]. Our method is template-based, meaning that an annotation of a template protein from the family is provided as an input to the algorithm together with a set of query proteins (the whole family). A three-step algorithm is then executed on each query protein. In the first step, SSEs are detected in the query protein. The second step is structural alignment and superimposition of the query protein and the template protein, so the corresponding parts of the two proteins are located close to each other. The third step is the selection of those SSEs from the query protein which are the best counterparts for the SSEs in the template protein. 
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