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Method
Molecular Modeling
To model the three-dimensional structure of the studied proteins fragments and their energy minimization, we used the SWISS-MODEL program (SIB Swiss Institute of Bioinformatics Quartier Sorge - Batiment Genopode, Lausanne, Switzerland). Homology modeling was performed using the following template from the Protein Data Bank (PDB): for XRCC1 c.1196A>G SNP - Solution structure of the first BRCT domain of DNA-repair protein XRCC1 (PDB code: 2D8M), chain A, residue 305-420; for PARP-1 c.2285T>C polymorphism - Crystal structure of catalytic domain of human poly(ADP-ribose) polymerase complexed with a quinoxaline-type inhibitor with resolution of 3.00 Å (PDB code 1WOK), chain A, residue 662-1011; for MUTYH c.972G>C polymorphism Crystal structure analysis of the catalytic domain and interdomain connector of human MutY homologue with resolution of 2.30 Å (PDB code: 3N5N), chain A, residue 76-362. The generated models were manipulated and rendered in Chimera (UCSF Chimera, version 1.10, the Resource for Biocomputing, Visualization, and Informatics - RBVI). PyMOL (The PyMOL Molecular Graphics System, Version 1.3 Schrödinger, LLC.) was used to calculate the distances between the atoms.
Results
Molecular modelling of protein encoded by DNA containing polymorphic variant
Comparison of topological variant of Arg399 variant of c.1196A>G with the wild form are shown in Supplemental Figure 1. The substitution of glutamine to arginine causes the extension of amino acid backbone to internal of the protein domain by almost 20 percent. In the case of c.2285T>C polymorphism substitution of valine to alanine we can observe change of electron cloud density because spread between methyl groups of valine and alanine hydrogen atoms is nearly 30% lower (Supplemental Figure 2). In the case of variant c.972G> C of MUTYH occurs radical change of the local structure (completely different shape between aliphatic chain of alanine and the imidazole ring of histidine). Spread of most distal atoms, hydrogen of hydroxyl group in alanine and τ nitrogen in the imidazole ring of histidine, is only about 10%. MUTYH protein topology with described substitution is shown in Supplemental Figure 3. In the case of c.580C>T polymorphism of XRCC1 protein it was not possible to carry out modeling of the structure due to lack of template of test protein fragment.
Legends to supplemental figures
Supplemental Figure. 1 The spatial structure of the XRCC1 protein with superposition and highlighted Glu399Arg substitution region. Replacement of glutamine to arginine causes almost 20% extension of amino acid backbone at the site responsible for linking with other BER proteins. Yellow is the wild type, orange color represents the amino acid substituted as a polymorphism result. Bonds length is expressed in Angstroms [Å]. PDB id: 2D8M.
Supplemental Figure 2. The spatial structure of the PARP1 protein with superposition and highlighted Val762Ala substitution region. Change in spread of distal atoms contributes to reducing of the dimensions of the electron clouds in alanine residue by almost 30 percent. Yellow is the wild type, orange color represents the amino acid substituted as a polymorphism result. Bonds length is expressed in Angstroms [Å]. PDB id: 1WOK.
Supplemental Figure 3. The spatial structure of the MUTYH protein with superposition and highlighted Glu324His substitution region. Substitution of glutamine with histidine contributes to a small local change of the shape in the electron cloud. Yellow is the wild type, orange color represents the amino acid substituted as a polymorphism result. Bonds length is expressed in Angstroms [Å]. PDB id: 3N5N.
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