PolyDoms: Web Resource for Initial Functional Characterization of Protein Polymorphisms
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As discoveries of genetic polymorphisms in the human population expand, so does the opportunity and challenge of correlating these with disease-risk.  Thus, there is a critical need to efficiently organize large-scale polymorphism analyses and to prioritize their further testing through experimental and epidemiologic studies. To approach this, we have developed a web accessible server PolyDoms (http://polydoms.cchmc.org/) as a resource that can serve as an initial filter for the identification of potentially high impact nsSNPs (nonsynonymous Single Nucleotide Polymorphisms).  In particular we have concentrated on potentially deleterious polymorphisms that might affect gene expression, protein function and pathways that could lead to increased environmental agent sensitivity and risk of diseases associated with loss of genomic integrity. We have now mapped all EGP (Environmental Genome Project) cSNPs (coding SNPs) onto the corresponding conserved and known functional protein domains from NCBI’s CDD (Conserved Domain Database) and the 3D structures from PDB (Protein Data Bank). PolyDoms provides an interactive graphical visualization web interface, is easy to update with new polymorphisms and automatically retrieves relevant literature references. Using an automatic link to the Polyview server (http://polyview.cchmc.org), polymorphisms are also mapped to extremely high quality predictions of protein secondary structures and relative solvent accessibilities with polymorphic residues highlighted.  This is also available for each of the DNA repair and cell cycle control group of proteins. In addition, the results from nsSNP effect-prediction servers like PolyPhen (Polymorphism Phenotyping) and SIFT (Sorting Intolerant from Tolerant) are also performed automatically and made available for each of the nsSNPs. We have also screened all nsSNPs in the NCBI dbSNP database using similar approaches.  In addition, since many complex diseases may arise from quantitative rather than qualitative differences in gene products, we are also currently exploring the implications of polymorphisms occurring in potential regulatory regions. To do this, we are using a previously described system (http://trafac.cchmc.org/) to identify ortholog-conserved sequence and cis-element regions. We are now also extending the horizon of polymorphisms studied to include insertions and deletions of putative regulatory regions—likely to be of much higher regulatory impact than SNPs—of environmentally responsive genes. 

