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Development of data repositories for glycan-related resources
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SYNOPSIS

The importance of large-scale omics analyses has been growing more and more to understand the precise interactions among biological
molecules. To perform omics-wide analyses, sharing experimental data from researchers is extremely valuable. Therefore, many public
data repositories have been developed in the life sciences, including PRIDE and PeptideAtlas in proteomics and GlyTouCan,
GlycoPOST and UniCarb-DR in glycomics, to promote sharing and accumulating data from researchers under the FAIR (Findability,
Accessibility, Interoperability, and Re-usability) data principles. However, one of the missing pieces is the accumulation of
glycoconjugate data, including glycopeptides, glycoproteins, glycolipids, and glycosides. GlyTouCan, for example, assigns unique
identifiers for glycan structures, including monosaccharide compositions. To assign such unique identifiers to glycoconjugates, we
have developed a novel data repository called GlyComb. Researchers can currently register glycopeptides and glycoproteins by
specifying an amino acid sequence or UniProt ID, glycosylation sites, and glycan information to GlyComb in TSV format. Because
GlyComb 1is built on top of Semantic Web technologies, users will be able to collect the specified glycoconjugate-associated
information easily using the SPARQL query language. In addition, existing glycomics data repositories required further collaboration
enhancements in order to optimize user convenience. In particular, UniCarb-DR and GlycoPOST are both similar repositories for
glycomics experimental data, but they were developed and maintained independently. Therefore, in this study, in addition to developing
a novel data repository for glycoconjugate data, and I have enhanced the integration of UniCarb-DR and GlycoPOST for integrating
the results of glycomics mass spectrometry experiments. As a result, these developments enable glycoscientists to more easily submit
glycoconjugate data and mass spectrometry data in the glycosciences into the worldwide informatics infrastructure.
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