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with a slightly broader perspective
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Infrastructure Development Project
~Curiosity with a slightly broader perspective~
Human Glycome Atlas Project (HGA)
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@ The Human Glycome Atlas Project (HGA)

The First Life Science Project in Large-Scale Academic
Frontier Promotion Project “MEXT Frontier Project”

v A project to develop the infrastructure for the future of
life science

v A project in which Japan can lead the way

v" A project that is expected to return benefits to the public,
such as the prediction and prevention of disease



H Every cell is covered with a forest of glycans
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B Glycans determine blood type

Differences in glycan structure = blood type
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Glycans also serve as a window for influenza infection

Influenza Virus
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100 folds
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H Glycans and the Nobel Prize

Hermann E. Fischer Karl Landsteiner
1902 Chemistry: Synthesis 1930 Physiology & Medicine

of sugar/purine derivatives Discovery of Blood Type
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g Carolyn R. Bertozzi
o v 2022 Chemistry: Click Chemistry

L U | S F L el O Ir https://chemistry.stanford.edu/people/carolyn—bertozzi
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B8 Glycans are complex and diverse structures
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A network of 106 Collaborative Fellows all over Japan
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J-GlycoNet
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promotion
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All-Japan
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Data from MEXT publication materials regarding R5 FY budget
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19353 Human Genome Genome
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Human Protein Atlas

1901 Roadmaps for Glycoscience

ABO B|00d type US 2012, Japan 2019, Europe 2015,2021

i Glycan informatics: Glyspace Alliance
(Karl Landsteiner) US/Japan/Europe 2018 Roadmap 2020, MEXT, Japan

Human Glycome Atlas Project (HGA)
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J-GlycoNet

Glycoscience: GLYCC A x :

Basic Science to , LYSPACE Joint usage/research center
Applications " ok *

l’:,ga‘(,owo‘;z?:g%?;:xmy ~ =F ¥s mIA"cE* “Transforming Glycoscience: A Roadmap for the Future” National Academy Press, Natl Academy Pr, 2012

(X66) Z b\ “Glycoscience: Basic Science to Applications Insights from the Japan Consortium for Glycobiology and Glycotechnology (JCGG)”,

Naoyuki Taniguchi et al., Springer, 2019

https://www.ludger.com/images/news/A-roadmap-for-Glycoscience-in-Europe.pdf 2023.3.6 1 4
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w  Contents of HGA project

Objective 1 Glycan Information Infrastructure - Collaboration Infrastructure

Construction of the knowledgebase TOHSA containing Providing workspace and research
comprehensive data of human glycome infrastructure for cross-disciplinary researches

- -\ | utilizing TOHSA
Segment 1 Segment 4 ok
Human precise glycoproteome map Construction of the All Japan
- knowledgebase networking
Segment 2 TOHSA ——
Human glycome catalog Fusion _—
—— R hes Tm ;0 (@ =
9 B — N esearc N d‘,z, .
- = %; et i Open-mix
Segment 3 = s o laboratory
Glycan biosynthesis atlas 3 =
- \_
Equipment and Technology Infrastructure Global
. . networking
Introduction of advanced systems necessary for construction of
TOHSA and establishment of global standard technologies




E Objective 1 : Construction of the knowledgebase TOHSA

Segment 1 “ Segment 2
Human precise T Glycoproteome catalog
glycoproteome map ) TR Rel o7 [
wn 6000
=
MS1: Glyco-RIDGE & IGOT ¢ o r
MS2: Byonic, Glyco-Decipher % | Identification
2000 i : -l | & ': "
0 Referencing T f l
Retention time (min)
RTin LC Rapid/HTP Glycoproteomics
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[ Annual plan for HGA, a decade-long endeavor

Blood Tissue/organs/blood
Dementia and aged patients | Other diseases: cancer, DM etc
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Nagoya University o
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Editi f al Visualization of the biosynthetic mechanism of Development of glycan-
'tmg or glycan glycans engineered neo-cells
structures
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Global collaboration in glyco-informatics

Glycomics Informatics Integration "GlySpace” in Japan, US, and Europe in 2018

T 2,
” Japan
W Nat Methods 17, 649650 (2020)

GlyGen ,~'- »Y/GlyConnect
U.S.A. Europe
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Project promoted through collaboration among 3 institutions

iGCORE at Nagoya University GaLSIC at Soka University
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