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A principle goal of the NIEHS Comparative Mouse Genome Centers Consortium (CMGCC) is to systematically evaluate the effect of human genome polymorphisms on critical genes, pathways, and processes that alter the impact of environmental agents on human disease.  The evaluation process is to identify polymorphisms, perform sequence analysis, and assess disease association and functional impact using mouse models.  Sequence analysis provides an opportunity to prioritize the functional evaluation process in favor of polymorphisms likely to have harmful impact.  The University of Cincinnati_CMGCC has developed several bioinformatics analysis tools to improve visualization, assessment, and ranking of polymorphisms. We are now collaborating with the Universities of Washington and Utah and have developed methods to study all of the genes within the EGP and have focused analyses and tools development in three areas: gene, protein, and pathway.  In particular, we have analyzed most of the genes within DNA repair and cell cycle control categories. 

To identify gene features potentially susceptible to the effects of polymorphisms, we have developed a system that uses mouse-human comparative genomic sequence feature analysis to identify conserved cis-element clusters that could act as gene regulatory regions.  Our current implementation of this tool has focused on the identification and characterization of genomic features that are conserved between mouse and human (http://trafac.chmcc.org).  Additional functionalities under development will allow for direct visualization of conserved features altered by insertions, deletions, and non-coding SNPs.  

For proteins, we have now mapped all non-synonymous SNPs of EGP genes onto the corresponding conserved and known functional protein domains with most of the required analysis steps performed by the program without manual intervention.  The potential protein structure altering implications of the coding SNPs has been collected into a general visualizer for the polymorphic proteins (http://polydom.chmcc.org ) using the PolyPhen annotations and SIFT server. Links to MedLine abstracts referring to the disease implications of any polymorphism of each protein is also provided when available, and are automatically updated for each of the proteins. We are also extending the mapping of the nsSNPs in the context of the 3D structure and protein functional domains when this information is available.  

To represent the presence and impact polymorphisms in the context of biological pathways, we have sought to unify our representation of molecular, biological, and environmental entities such that biological knowledge from experts and biomedical literature could be assembled in a storyboard canvas.  For example, the representation of a disease could consist of a biological process that is itself comprised of one or more pathways, within which, entities (gene products, complexes, and cellular and subcellular components) are subjected to one of more interactions and transitions to disease term associated states.  We have begun the development of an application and database structure that can represent these processes, using a host of publicly available data sources including gene objects and biological ontologies to represent biomedical literature and expert knowledge.
