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The Mount Desert Island Biological Laboratory (MDIBL) is developing the Comparative Toxicogenomics Database (CTD) to promote understanding about gene-environment interactions.  Since 1898, investigators at MDIBL have exploited the power of comparative biology using marine and freshwater models in physiology, molecular biology and toxicology research. In this tradition, CTD will facilitate comparative studies of toxicologically significant genes in evolutionarily diverse organisms. The goal is that these comparisons will provide important insights into molecular evolution, the significance of conserved sequences and the genetic basis of variable sensitivity to environmental agents.  

CTD will be the first publicly available, curated database devoted to genes and proteins of human toxicological significance.   Major goals of this resource include: 1) curating and integrating sequence, reference and toxicant data for toxicologically important genes and proteins; 2) promoting comparative studies of these genes and proteins in divergent species; and 3) integrating information from existing molecular and toxicology resources. We are developing CTD using a phased implementation approach in which the content, functionality and level of data integration are enhanced incrementally.  

The core data in CTD include nucleotide and amino acid sequences from vertebrates and invertebrates and references from the published literature.  Within this comprehensive data set, we are curating toxicologically significant genes based on those identified as environmentally responsive by the NIEHS Environmental Genome Project. Currently, CTD curation includes creating explicit associations between sequences, references and toxicants, as well as between sequences and genes through the novel concept of a Gene Set.  Whereas many molecular databases present sequences in isolation, Gene Sets present them in a comparative context by grouping all sequences from diverse species for a gene or related genes.  Curated Gene Sets also consist of text descriptions and an inclusive collection of synonyms, references and toxicants associated with member genes.  This format provides users with a comprehensive and comparative perspective of available sequences for toxicologically relevant genes and proteins and a foundation on which they may analyze sequences across species.  Data in CTD is highly integrated with information from many other biological resources and several controlled vocabularies. Continued curation and integration of toxicology resources (eg, TOXNET) are current priorities for CTD development.  We continue to evaluate the needs of the biological and toxicological communities and will expand our curation efforts accordingly.  This expansion may include enhancing the scope of manual curation, integrating results from comparative sequence analyses with curated data in CTD and including toxicological microarray data from aquatic organisms.

