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[bookmark: _GoBack]A large number of resources are focused on metabolic information such as metabolites, enzymatic reactions, metabolic pathways and metabolic network models. MetRxn is a freely available searchable web-resource that integrates heterogeneous information from 8 metabolic databases and 112 metabolic models. The metabolic information resources include databases such as BRENDA, KEGG, MetaCyc, ChEBI, HMDB, Rhea, Reactome, BKM and metabolic network models from all taxa of life. Information heterogeneity arises due to disparity in semantics and incompleteness of annotation. MetRxn uses a suite of custom algorithms to automatically curate heterogeneous metabolic information using metabolite atom and bond connectivity details as inputs. The size of the curated dataset in MetRxn is currently at 115512 metabolites, 42965 reactions, 455 metabolic pathways and 112 metabolic models (May 2014). We leverage this curated dataset with complete atom and bond connectivity details to automatically categorize metabolites with semantic annotations. Semantic annotations include metabolite functional group and reaction mechanism identification. Semantic annotations are identified using a novel polynomial time substructure search algorithm CLCA (Canonical Labelling for Clique Approximation). CLCA applied to a single molecular graph identifies labels similar to chemical fingerprints, and when applied to two or more molecular graphs, identifies conserved moieties. Functional groups (e.g. ester, carboxyl groups, etc. ) are identified by common labels and reaction mechanisms are identified by the moiety conserved between the substrate to product transformations.   Ontology classifiers inspired from existing efforts such as CHEBI, KEGG and IUBMB are applied by aligning metabolic entities for common semantic annotations.  Ontologies represent knowledge in a hierarchical form that is amenable to manual as well computational analysis. A hierarchical representation allows users to trace parent, child and siblings across a cascade of semantic relationships for each metabolic entity in MetRxn. Ontology information for metabolites, reactions, pathways, metabolic network and additional annotations such as atom maps, UniProt and NCBI gene id cross references for all reactions in MetRxn can be accessed at http://www.metrxn.che.psu.edu/. 
