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Analysis of cardiac fibrosis-related glycoproteins for glyco-medicine
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For assessment and therapy of cardiac fibrosis, its quantitative biomarker
and myofibroblast-specific marker are needed. In this study, to elucidate cardiac fibrosis-related
glycoproteins, we investigated a cell model of cardiac fibrosis and failing hearts of animals and
patients with cardiac diseases. This study unveiled cardiac fibrosis-related changes in protein
glycosylation and provided candidate N- and O-glycoproteins attached with the disease-related
glycans. This study also provided the cellular and molecular mechanism underlying cardiac fibrosis,
including the significance of intercellular crosstalk in cardiac fibrosis-related glycosylation
alterations. These findings will facilitate the development of a specific marker of myofibroblasts
and the understanding of significance of protein glycosylations in cardiac homeostasis.



1)
ECM

ECM

aSMA

)

ECM

Okatani et al. Lab Invest 2019

1)

)

1)

)
1)

®)

a-smooth muscle actin  aSMA

Wisteria floribunda agglutinin \WFA N

WFA

ECM

WFA

Nagai-



@)

transforming growth factor

-81 TGFB1 macromolecular crowding MMC MMC+TGFB1 3
CT MMC procollagen
mature collagen TGFB1 aSMA
MMC
N=3 3
TGFB1 MMC
1 45
MMC 5 Fold change>2,
p<0.05 MMC 3
WFA
Supernatant Cell lysate
10 Treatment
10 $,
§ . :\; ® TGFB1
5 N 5 © 1t trial
o ; A 2nd trial
~ ~ M 3rd trial
< o~
g 0 € 0
g §
: £ -
o 5 S
-10
-10
-10 -5 0 5 10 -10 -5 0 5 10
Component 2 (20.5 %) Component 1 (32.1 %)
1.
@
5 WFA
WFA 3
WFA PNGase F WFA N
3)
Dahl FFPE WFA
WFA
WFA Dahl HS
LS FFPE WFA
1
N o] 2
— N Dahl
o Dahl FFPE RNA-seq
(0]




(A)

40-
2 30-
172}
3 H
£ 20- :
2
T 10-
&
ol o ==
- Lectin X
LS-WFA(-) HS-WFA(-)  HS-WFA(+)
2.
(0] Lectin X A B
@1 @3 WFA

WFA




8 6 2 1

Hiono Takahiro* Nagai-Okatani Chiaki* Kuno Atsushi 4

Application of Glycan-Related Microarrays 2021

Comprehensive Glycoscience (Second Edition) 134 148
DOl

10.1016/B978-0-12-819475-1.00059-6

Nagai-Okatani Chiaki* Zou Xia Fujita Noriaki Sogabe Isami Arakawa Kouiti Nagai Misugi 20

Angata Kiyohiko Zhang Yan Aoki-Kinoshita Kiyoko F. Kuno Atsushi*

LM-GlycomeAtlas Ver. 2.0: An Integrated Visualization for Lectin Microarray-based Mouse Tissue 2021

Glycome Mapping Data with Lectin Histochemistry

Journal of Proteome Research 2069 2075
DOl

10.1021/acs. jproteome.0c00907

Boottanun Patcharaporn# Nagai-Okatani Chiaki#* Nagai Misugi Ungkulpasvich Umbhorn Yamane 415

Shinjiro Yamada Masao Kuno Atsushi*

An improved evanescent fluorescence scanner suitable for high-resolution glycome mapping of 2023

formalin-fixed paraffin-embedded tissue sections

Analytical and Bioanalytical Chemistry 6975 6984
DOl

10.1007/s00216-023-04824-2

Nagai-Okatani Chiaki* Zou Xia Matsuda Atsushi Itakura Yoko Toyoda Masashi Zhang Yan Kuno 2460

Atsushi*

Tissue Glycome Mapping: Lectin Microarray-Based Differential Glycomic Analysis of Formalin- 2022

Fixed Paraffin-Embedded Tissue Sections

Methods in Molecular Biology 161 180

DOl
10.1007/978-1-0716-2148-6_10




35

2020
BIO CLINICA 99-101
DOl
26 5 8
Glyco-RIDGE N
2022 JPr0s2022

2022

LM-GlycomeAtlas Ver.2.1

2022

2022

Nagai-Okatani Chiaki

Multi-faceted glycomics and glycoproteomics: toward the comprehensive understanding of spatial protein glycosylation

3rd Australasian Glycoscience Symposium (3rd AGS)

2021




Nagai-Okatani Chiaki, Kuno Atsushi, Kaji Hiroyuki

Multi-faceted glycomics and glycoproteomics: toward the comprehensive understanding of spatial protein glycosylation

10th Asia-Oceania Human Proteome Organization (AOHUPO)

2021

Nagai-Okatani Chiaki, Matsuda Atsushi, Wagatsuma Takanori, Kaji Hiroyuki, Yamazaki Ken, Sakamoto Michiie, Hattori Yukio,
Kuno Atsushi

A multi-faceted system for differential glycoprotein analysis: toward the discovery of disease-related glycosylation
alterations using tissue crude samples

HUPO ReCONNECT 2021

2021

The 8th Symposium for Women Researchers 8 SWR

2021

Zou Xia Yan Zhang

LM-GlycomeAtlas

2021 JPros2021

2021




Nagai-Okatani Chiaki, Zou Xia, Fujita Noriaki, Sogabe Isami, Arakawa Kouiti, Nagai Misugi, Angata Kiyohiko, Zhang Yan, Aoki-
Kinoshita Kiyoko F, Kuno Atsushi

Update on LM-GlycomeAtlas: An integrated visualization for mouse tissue glycome mapping data with lectin histochemistry

HUPO Connect 2020

2020

LM-GlycomeAtlas

39

2020

GRable Version 1.0 Glyco-RIDGE

2023 JPros2023

2023

Boottanun Patcharaporn

Glycoinformatics Workshop: LM-GlycomeAtlas ver 2.1

GLYCO026

2023




GlyCosmos Portal Glyco-RIDGE GRable

DICP

2023

Boottanun Patcharaporn

Spatially Different Alterations of N- and O-glycosylations in Rat Hearts with Hypertensive Heart Failure

15th HOPE Meeting

2024




