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MATHREL PDB 165145 298456 11468 39541 514610 90.09 81.20 92.81 Helix
MATHREL-DSSP 152995 316351 23618 21646 514610 91.20 87.61  86.63 Helix
MATHREL- STRIDE 158452 316084 18161 21913 514610 9221 87.85 87.85 Helix

MATHREL-PDB 63369 350001 46102 55138 514610 80.32 53.47 57.89 B-Strand
MATHREL-DSSP 68334 349306 41137 55833 514610 81.16 55.03 62.42 [-Strand
MATHREL-STRIDE 70997 348882 38474 56257 514610 81.59 5579 64.85 p-Strand

Gty oSy CS1385-1-02 o )Ld - b J2 31 LS ol e 31 b o ydd g Sad
ow!l edd ol (IPM) oo sla
b
1 Kabsch,W., Sander,C. (2001) Dictionary of protein secondary structure: pattern recognition
of hydrogen-bonded and geometrical Features, Biopolymers, 22(12), 2577-637

2 Frishman,D., Argos,P. (1995) Knowledge-based protein secondary structure assignment, proteins, 23(4), 566-579.

3 Sussman JL, Lin DW, Jiang JS, Manning NO, Pirlusky J et al(1998). Protein Data Bank (PDB): Database of three-
dimentional structural information of biological macromolecules, Acta Crystallographica Section D-Biological
Crystallography 54,1078-84

Protein Secondary Structure Assignment Based on Mathematical Relations Between Ca
Three Dimensional Coordinates

Sayed Rzgar Hosseini ">, Mehdi Sadeghi®”, Mahnaz Habibi >, Changiz Eslahchi *
1- Biotechnology group, College of Science, University of Tehran
2-  Scool of Computer Science, Institute for Studies in Theoretical Physics and Mathematics
3- National Institute of Genetic Engineering and Biotechnology
4- Faculty of Mathematics, Shahid Beheshti University

Abstract:

The automatic assignment of protein secondary structure from three-dimensional atomic coordinate of proteins is an essential step
for the analysis and modeling of protein structures. So different methods regarding different criteria have been designed to perform
this task. We introduce a new method for protein secondary structure assignment based solely on ca coordinates. We have found
four mathematical relations between three-dimensional coordinates of consecutive residues, each of which applies to one of the four
regular secondary structure categories (o-helix, 310-helix, n-helix and U-strand). Our algorithm calculates deviation of the ca
coordinate of each residue from each of these relations. Then based on a defined cutoff for deviation from each relation, it assigns
secondary structures to all residues of a protein.

Keywords: protein secondary structure assignment, co three-dimensional coordinate, mathematical relations
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