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Glyco-codes are complex carbohydrate structures consisting of ten monosaccharides that encode important information for various biological
processes in human including cell-cell interactions, extracellular signals, and cell differentiation. Glycomics is more difficult than other -omics because
it does not follow the linear flow of Central dogma. Rather, it needs meticulous and detailed analysis of glycosyltransferases involved in generating
the glyco-codes. However, recent developments in the machine learning technology, particularly GenAl, has created an unprecedented opportunity
that can tremendously help in such analysis. In our developmental effort of Glycomics Workbench, this technology has been utilized for aiding
glycan research and education. This author finds that a lot of sialic acids related information can be obtained within minutes utilizing this technology
that was earlier needed months if not years of manual curation.

For the development of Glycomics Workbench portal that would be supported by the state-of-the-art Cyberinfrastructure (Cl), we are utilizing Grid
computing, Grid services, and data Grid. Grid technology offers multiple advantages including high scalability and Web accessibility. Grid computing
provides accessibility to High-Performance Computing, such as, ACCESS of NSF. Grid services built on Open Grid Collaborating Environments
(OGCE) are based on several Web service technologies. Our earlier work on CHOIS was built on OGCE. Data grid is a commodity grid that can host
exabytes of data that has become essential for glycome analysis. Our earlier work on C-Grid development was to fulfill such a need. Moreover, a
significant number of software tools and databases have been developed over the years for glycome analysis. However, utilization of some of those
useful tools is restricted due to the fact that those are not accessible via Web. This also restricts the semantic analysis of a vast amount of
experimental data, such as, that were generated under the Consortium of Functional Glycomics (CFG). Our proposed Glycomics Workbench, is
designed to integrate such useful computational tools and resources for glycomics that can better serve the Glyco-community.
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CONCLUSION

o Recent developments of various LLMs for
Machine Learning has provided an
unprecedented opportunity to quickly
generate a lot of information on sialic acids
(8, 9) that can be utilized for research and
education.

o Glycomics Workbench IS under
development that will utilize these LLMs for
Glycoscience research and education.

e C-GRID of Glycomics Workbench would
provide collaborative data sharing and
maintenance of distributed storage resource
collections. It would also address the
challenge of dealing with the problem of
scalability of data and the data
visualizations.

FUTURE WORK

Along with the LLMs, this proposed framework
will implement CIl for supporting Glycan
research and education.
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