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1.Joint research .. . . .
. Development of bioinformatic tools to illustrate glycan-based phylogenetic trees
project name

2.Research period |From  2/15/2021 to 3/31/2021
3 Research organization Name Affiliation (Department, Institution) Position
(Representative) Kazuhiro Aoki University of Georgia Senior Res.

Scientist

4. Research summary (approx. 150 words)

Dr. Aoki has been investigating the structures of complex glycans in a broader variety of animals to understand
“How living organisms have acquired diverse glycomes during evolution,” using comprehensive and highly
sensitive MS approaches. He hypothesizes that defining glycan diversity across animal species will lead to
understanding the function of glycans at every level of phylogeny, between species, within populations of the
same species, and also among different molecules and cell types within the same organism. In this collaborative
project, Drs. Aoki and Aoki-Kinoshita aim to develop a highly curated non-human animal glycan database which
is essential for systematically understanding glycan diversity across animal species. Genomics and proteomics
realized the value of such resources and it is time for glycomics to similarly develop such a resource. The glycan
database will provide the basis for implementing annotation algorithms for animal glycan data analysis that can
be used to develop new bioinformatic tool that illustrates glycan-based phylogenetic trees.
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. Human N-glycome Tissue Atlas
project name

2.Research period |From  2/15/2021 to 3/31/2021

3 Research organization Name Affiliation (Department, Institution) Position

(Representative) Richard Drake Dept. of Cell and Molecular Pharmacology, Medical | Professor
University of South Carolina

4. Research summary (approx. 150 words)

The N-linked glycome of pancreatic tissues was defined using matrix assisted laser desorption
ionization imaging mass spectrometry (MALDI-IMS) to identify peptide N-glycosidase released N-glycans
linked spatially and histochemically to pathology features. This study was recently published (McDowell et
al., 2020, Mol. Cell. Proteomics, 8;20:100012). Using the glycan images created for a normal pancreas tissue
from this study, a Web-based searchable glycan tissue Atlas framework was developed based on the existing
GlycomeAtlas and LM-GlycomeAtlas infrastructure currently available in GlyCosmos. A prototype of this
tool, called IMS-GlycomeAtlas, was created and will serve as a basis for additional data that can allow users
to browse, search and compare glycans from within glycomics imaging data.
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