BERHERER

AT ZBB

AW

| AERD

AU (TR SRR GHE)
CHER

IR | (ERHEHR=MHE)
B

2020

F9H1ARE

F7 5H

TARDRFE

%F—<

m PEHERTF RO EXR—

> 3% ek 9 DEEINOER

m ESHERED T (LOF2) OBAREMECHSIFDIEIDRE

HR & € 0DF]

B D ADMET EERRECH T DIERDBEIDMEIE & T DR &34

EEADEFE

FRARAE

EEHZES TERAICPET LW IDZAIKRYT D

IERERFARF FEF IR ERODZIT & arfRt >

A — - PEHAIFEARNED AMIZEMHERIR. [HEBFHE
. BEBESENES(E. RECHE> THEECEHE
T (LOF>) OBARREMIE. R CHEHAMAEY
o077 —2ICHITDEEIDERB(CDLT. ERRY —
H—wTmEOTEHEUR, A ITRS IR
RCHBIFDIAILAES )\ OBREEETIOT 7 —2,
BHAHRR(CHEIR I DL UF > THBDMGL/CD301/Clec10a
DOHEBEEROEZEMICDUNTHFAL. Scientific Reportsis
(CHRELUE U, £ AR A BRE. KEBENARED
TRREDIELT. RIBEASHAZAR (C O AFRE DRI DFESEN B
DTEZRASMCU. ZDEM ERBADICAZEBERKLU T
ETFEUR, REFANRADY—H—EUTHSNTUVD A
F> 1(MUCL) [CHENEEDNTEEHEEDE D
O— ) LIUARDFHIQME SRR DB \ 2 E R MA S
TWATDI)IL—T EHETHEEBA L. Scientific Reportsih(C#k
EUFEURE. TaDT)IL—T TBECHF UTZHAIRTER
FDIAZES D, MIMUCITUADFTZIRFIEZ/E I B
REUTEFEENTWLWET,

[Glycopeptide number]
In

LiCorel)
2 H;N-APF‘AHGV?SAPDTRPAPGSTAPPAHGV-OH [7] H.N-APPAHGVTSAPDTRPAPGSTAPPAHGV-OH

13 HgN-APPAHGVTE'APDTRPAPGSTAPPAHGV-OH [8] H;N-APPAHGVTSAPDTRPAPGSTAPPAHGV-OH

4] H;N—APPAHGVTSAPD?RPAPGSTAPPAHGVVOH 1 HgN-APPAHGWSA%?RPAPGSTAPPAHGV-OH

5] HN-APPAHGNTSAPDTRPAPGTAPPAHGY-OH
a [10]H;N-APPAHGVTSAPDTRPAPGSTAPPAHGV-OH
[6] HN-APPAHGVTSAPDTRPAPGSTAPPAHGV-OH

[11]H;N-APPAHGVTSAPDTRPAPGS TAPPAHGV-OH
Sialyl T
[12HN-APPAHGVTSAPDTRPAPGSTAPPAHGV-OH  Sialvl Tn

[17H;N-APPAHGYTSAPDTRPAPGS TAPPAHGV-OH

[P APPA G TEAEDTRPAGSTAPPAHGI.OH [18]H:N-APPAHGVTSAPDTRPAPGSTAPPAHGY-OH
[14IH:N-APPAHGVTSAPDTRPAPGSTAPPAHGV-OH [10]H,N-APPAHGVTSAPDTRPAPGSTAPPAHGY-OH

[1 ﬂH?N-APFAHGWSAPDTRPAP‘%ETAPFAHGV—OH [20]H;N-APPAHGVTSAPDTRPAPGSTAPPAHGV-OH

[1e]H,N—APFAHGWSAPDTHPAPGB&APFAHGVOH AR NAPFAHGYTSAPOTRPAP GS TAPPAHGY-OH
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Division of Glycobiologics,

Intractable Disease Research Center

Tatsu ro

Research

Main Research Subjects

recognize glycan-peptide complexes
B E|ucidation and use of lectins in natural immunity
B Application of glycans on diagnosis and therapy

of cancer progression and metastasis

Research Highlights

Chief
Professor Irimura
Members
Tatsuro Irimura, Ph.D. Creating patient-friendly medicines using
Professor | (Adjunct with Department sugar chains: We are known as world leaders of
of Breast Oncology) biomedical sciences of glycans and glycan-
- ; - recognition molecules (lectins) especially by
Assistant (KAadoerIJr?c%nv(\j/iathNSgSgrtPr?wgﬁt elucidating the role of lectins in natural immune
Professor | ‘' Veadical Education) cells, such as dendritic cells and macrophages.
— Recently, we showed the importance of the
Visiting _ o interaction between viral glycoprotein sugar
éfgétsasgtr Haruhiko Fujihira, Ph.D. chains and a lectin MGL/CD301/Clec10a on these

As of September, 2020

cells, in Ebola virus infection (Sci Rep, 2018).
Using pathological specimens, we have identified
glycans involved in the progression and malignant
behaviors of breast cancer, mesothelioma, and
colorectal cancer. In collaboration with National
Institute of Advanced Industrial Science and
Technology, we were able to clarify the precise
binding specificity of more than a dozen
monoclonal antibodies known to be specific for
mucin 1 (MUC1), some of which are widely used
as markers for breast and other cancers (Sci Rep,
2019). Based on these knowledges, development
of novel antibodies harmless and effective in
canter therapy is underway.

[Glycopeptide number]
In

n
2] Hs N APPAHGVISAPDTRPAPGSTAPPAHGV.OH () HAAPPAHGTSAPDTRPAPGSTAPPAHG-OH

[3] Hph AFFAHGW@AFDTRPAFGSTAPFAHGV-OH [8] H;N-APPAHGVTSAPDTRPAPGSTAPPAHGV-OH

[ H N APPAHGTSAPDTRPAPGSTAPPAHGY.OH 4 H- APAHGVTSA AP GSTAPPAHGLOH

(5] Ha APPAHGVTSAPDTRF‘APGETAPPAHG\H)H OE
? [10]H,N-APPAHGVTSAPDTRPAPGSTAPPAHGV-OH
[6] H,N-APPAHGVTSAPDTRPAPGSTAPPAHGV-OH

I 1]HZN-APPAHGVTSAPDTRPAPGOS?APPAH GV-OH
Siald T )
[12]H,N-APPAHGVTSAPDTRPAPGSTAPPAHGV-OH SiallTn

[17H:N-APPAHGVTSAPDTRPAPGSTAPPAHGV-OH

[WJ]HQN-APPAHGVST?APDTRPAPGSTAPFAHGV-OH (18, APPAHGTSAPDTRPAPGS TAPPAGILOH

[14]H,N-APPAHGVTSAPD TRPAPGSTAPPAHGV-OH [19]HzN-APPAHGVTSAPD;Q’AF‘GSTAPF‘AHGV-DH
[ EJH?N-AF'F'AHGVTSAPDTRPAP%?TAPFAHGV—OH [201HzN-APPAHGVTSAF'DTRPAF'GﬁpF'AHGV-DH

[16]H,N-APPAHGVTSAPDTRPAPGS TAPPAHGV-OH [21]HzN-APPAHGVTSAPDTRPAPGS?;F‘AHGV-DH

Binding profiles of 13 monoclonal antibodies
N Group 4

Group 1

2

o8 |

PTITITT
P

MALDI-TOF MS analyses revealed
that extension patterns of N-glycans

. Group 2 Group 3

bl \||u|m||u|mnm I

?i?????ftwii

B Development of harmless antibody drugs that

Four types of glycan chains
were added to five O-
glycosylation sites of a MUC1
tandem peat (left panel), and
the binding properties with
13 anti-MUC1 monoclonal
antibodies were examined.
The results indicated that
these antibodies could be
classified into 6 groups
according to their specificity.
(Yoshimura et al, Sci. Rep.,
9:16641, 2019)

Group 5 Group 6

Ml

111111

annose
alaciose
A' Fucﬂsn
m: GlcNAC
48 (N-acetyiglucosamis

differ between Zaire Ebola
Glycoprotein (ZGP) and Reston Ebola
Glycoprotein (RGP). Spectra of N-
glycans released from viral like
particles are shown (right panel).
(Fujihira et al, Sci. Rep., 8:5495, J
2018)
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Yoshimura Y, Denda-Nagai K, Takahashi Y, Nagashima I, Shimizu H, Kishimoto T, Noji M, Shichino S, Chiba Y, Irimura T. Products of
RYEE Chemoenzymatic Synthesis Representing MUC1 Tandem Repeat Unit with T-, ST- or STn-antigen Revealed Distinct Specificities of Anti-MUC1
Antibodies. Sci Rep., 2019;9(1): 16641.
Yoshimoto T, Matsubara D, Soda M, Ueno T, Amano Y, Kihara A, Sakatani T, Nakano T, Shibano T, Endo S, Hagiwara K, Fukayama M, Denda-Nagai
RYEE K, Irimura T, Mano H, Niki T. Mucin 21 is a key molecule involved in the incohesive growth pattern in lung adenocarcinoma. Cancer Sci.,
2019;110(9): 3006-3011.
RYEE Higashi N, Maeda R, Sesoko N, Isono M, Ishikawa S, Tani Y, Takahashi K, Oku T, Higashi K, Onishi S, Nakajima M, Irimura T. Chondroitin sulfate E
blocks enzymatic action of heparanase and heparanase-induced cellular responses. Biochem Biophys Res Commun., 2019;520(1): 152-158.
R EE Kanemaru K, Noguchi E, Tahara-Hanaoka S, Mizuno S, Tateno H, Denda-Nagai K, Irimura T, Matsuda H, Sugiyama F, Takahashi S, Shibuya K,
Shibuya A. Clec10a regulates mite-induced dermatitis. Sci Immunol., 2019;4(42): eaax6908.
Matsumura M, Okudela K, Nakashima Y, Mitsui H, Denda-Nagai K, Suzuki T, Arai H, Umeda S, Tateishi Y, Koike C, Kataoka T, Irimura T, Ohashi K.
RYEE Specific expression of MUC21 in micropapillary elements of lung adenocarcinomas - Implications for the progression of EGFR-mutated lung
adenocarcinomas. PL0S One., 2019;14(4): e0215237.
x5 PEEL MG BHES, BHE; B (B) R-IBS EFF3tRE
. = Fujihira Haruhiko, Physiological Function of the Cytosolic Peptide:N-glycanase (Nglyl), Trends in Glycoscience and Glycotechnology, 2019; 31(179):
SR
E33-E39
x5 RERER RRIMN (BE-EE-FES) Fo4, 50 RREABSE EFF3tRE
EEsans Tian Y, Denda-Nagai K, Ishii-Schrade KB, Matsuzaki K, Hafley M, Bresalier RS, Irimura T, Mucin 21 confers resistance to apoptosis in an O- o
= glycosylation dependent manner. University of Texas MD Anderson Cancer Center GAP conference, Houston, Texas, USA, Apr 30, 2019.
x5 RERER RRIMN (BE-EE-FES) Fo4, 50 RREABSE EFF3tRE
EAEaRE Kaori Denda-Nagai, Tatsuro Irimura. Distinct specificities of 13 monoclonal antibodies directed to MUC1, one of the prime targets of cancer
= immunotherapy. 48O AARFEFRFMESR, iR, 2019F12H13H
- Kazumasa Kanemaru, Satoko Tahara-Hanaoka, Kaori Denda-Nagai, Tatsuro Irimura, Satoru Takahashi, Kazuko Shibuya, Akira Shibuya. Clec10a
ERFESFER

regulates mite-induced dermatitis. 5548EIHAREFERFMiES, B, 2019F12813H
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ERFESFER BEBE. NOXMAARECHFANglylOEE ., E38EIHAEEF<FR. ZhEKRF. 201948H21H
x5 ERER, MEYN, Fo4, 5, RREAQSE EFF3tRE
15BIGEIE . Irimura T. Products of chemoenzymatic synthesis representing MUC1 tandem repeat unit with T-, ST- or STn-antigen revealed distinct specificities
BrEE of anti-MUC1 monoclonal antibodies. 15th International Workshop on Carcinoma-Associated Mucins, Cambridge, UK, Jul 29-Aug 2, 2019.
RIRIEEIR - Irimura T. What do pharmaceutical science graduates do in Japan? Past, present and future. Preconference Workshop of AFPS2019, Bali,
BrymE Indonesia, Oct 23, 2019.
IRIEEIR - . . . . . .
B Irimura T. New strategic plan of FIP and pharmaceutical education. AFPS2019-ICAPPS, Bali, Indonesia, Oct 24, 2019.
RIRIEEIR - . . .
o Irimura T. From sugar to therapy. AFPS2019-ICAPPS, Bali, Indonesia, Oct 25, 2019.
Ban
IRIEEIR - Irimura T. Glycosylation as a Target of Drug Development, MD Anderson Cancer Center-U-Tokyo Joint Symposium on Cancer Theranostics and
BrymE Molecular Imaging, Houston, Texas, USA, Nov 21, 2019.
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