(®)
2016 2018

Mandatory autophagy induction targeting gastric cancer stem cells by hybrid
small molecule antibodies

SUZUKI, HIDEKAZU
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Although autophagy expression in H. pylori-infected cells is responsible for

oncogenic CagA degradation and suppresses tumorigenesis, CD44v9-expressing cancer stem-like cells
do not evoke autophagy and intracellular CagA accumulates. LAMP1-dependent autophagosome formation
is also essential for CagA degrading autophagy, and we showed that CAPZAl would bind to LRP1-ICD in
the nucleus and inhibit LAMP1 expression, and when CAPZAl is loaded on CAPZAl overexpressing cells,
CD44v9 expression was enhanced. In order to target CD44v9 and a large amount of CAPZAl translocated
to the nucleus, it was possible to release from intracellular foreign body degradation by combining
TAT with human Syncytin 1-derived membrane-penetrating peptide S19. A large amount of protein was
purified by fusing the created anti-CD44v9 single-chain antibody and a human-derived
membrane-penetrating peptide, and CD44v9-positive cell selective cellular uptake was confirmed.

H. pylori CD44v9 CAPZAL



CD44

CD44 (CD44v9)
xCT (GSH)
reactive oxygen species (ROS)
(Cancer Cell 19:387, 2011; Cancer Res. 72: 1438, 2012) CD44v9

ROS (CDDP) CD44v9
xCT Nat. Commun. 3: 883, 2012
ESD CD44v9
(Br. J. Cancer 109:379, 2013)
H. pylori CagA CD44v9
(Cdll Host Microbe 12, 764, 2012) CD44v9 CagA
H. pylori VacA LRP1 J.
Biol. Chem. 287, 31104, 2012)
1
2
J. Control Release
212:85, 2015 2015-118432
CD44v9 xCT
(Cancer Cell 19:387, 2011)
5-ASA
CD44v9
CD44v9
CD44v9 MKN28 CagA
VacA LRP1 LRP1 (LRP1-ICD)
LAMP1 autophago-lysosome
LRP1-ICD LAMP1 autophagy
CAPZAl H. pylori CagA CD44v9
ESRP1 CagA CD44v9
CD44v9
CD44v9 LRP1-ICD
invivo
pH7.4 pH6.0 pH
pH
19G

Diabody sc(Fv)2



E1. CAPZA1MDLRP1-ICDADRES%E T L I=autophagyilElisgis

<)
3

—=
>

LRP1 : \\
’”ﬁQ\CagAgiﬁ

H. pylorif
L J'
oncoproteln

“8edd
(T 1] LRP14CD autophagosome E

>

LRP1-ICD

lysosome

utophagosome-
lysosome fusion

W9 s MRl rP1ICD
autolysosome formation @

CAPZA1-LRP1-ICD
CagA degradation

o /

H. pylorighg
CAPZALBHIZEIR

LRP1-ICD

CagA
2000 l oncoprotein(D
Q000

T 2EMEE reiico MM

m
CAPZA1-LRP1-ICD M

complex

\ CAPZALBFIFER A \DH. pylorihE:

H. pylori CagA
CD44v9
CagA
5- (5-FU) ROS
CD44v9 5-FU XCT (SASP)
(Anticancer Res, 38:6163, 2018)
CagA VacA LRP1 LRP1
(LRP1-ICD)  autophagy LAMP1
autophago-lysosome LRP1-1ICD LAMP1
autophagy CAPZA1 (Autophagy 15:242,
2019) CAPZA1 H. pylori CagA CD44v9
ESRP1 CagA CD44v9
LAMP1 LRP1-ICD CAPZAl
LRP1-ICD 1 CAPZAl1l autophagosome-lysosome
negative regul ator CD44v9
CD44v9 CAPZA1
CD44v9 CD44v9
CD44v9
B18 J. Control. Release 212:85, 2015
Syncytinl S19
TAT J.
Control. Release 255:1, 2017
EE LE S19-TAT
CD S19-TAT LE
B LE
EE LE S19-TAT
S19-TAT EE LE LE S19
J. Control. Release 255:1, 2017
Ala S19
E2. CAPZA1ZNEART F RDBIFE & autophagyllHIDERER
— CAPZALERUER T F B/ Hidk
DNASAI5U— _ | mBBATFK (S19-TAT)
TR%W { iRyt (NLs)rI LABT
T - [}
1805 \\ el \ capzar \
e \ . BERRER |
RSB 4T LRP1
/ ocaPzAL 8 ,q,
7 RTF R/ Hitk J—— mRNA
[} ’:_ O\
M E:L o<1
—————
| |“0 Eﬁﬁﬁl’qﬁiﬂ I/ RY—1 %ﬁ




Ala 17 Ala

Ala
S19
S19 CD44v9 CD44v9
DDS CDh44
mRNA S19
CDh44 CD44v9
2 pH
pH
mMRNA pH
pH
pH
CD44v9 mRNA CD44
CD44v9 Syncytinl S19
S19 C
CD44v9
S19 C
CD44 CD44
Syncytinl CD44v9
NCI-N87 MKN28
CD44v9 MKN28
CD44v9 NCI-N87
Syncytinl
CD44v9
14
1. Tsugawa, H., Mori, H., Matsuzaki, J., Sato, A., Saito, Y., Imoto, M., Suematsu, M., Suzuki, H.

10.

CAPZA1l determines the risk of gastric carcinogenesis by inhibiting Helicobacter pylori
CagA-degraded autophagy. Autophagy 15(2):242-258, 2019. doi: 10.1080/15548627.2018.1515530.

Miyoshi, S., Tsugawa, H., Matsuzaki, J., Hirata, K., Mori, H., Saya, H., Kanai, T., Suzuki, H.
Inhibiting xCT improves 5-fluorouracil resistance of gastric cancer induced by CD44 variant 9
expression. Anticancer Res. 38 (11):6163-6170, 2018. doi: 10.21873/anticanres.12969.

Toyoshima, O., Nishizawa, T., Sakitani, K., Yamakawa, T., Takahashi, Y., Yamauchi, N., Hata, K.,
Seto, Y., Koike, K., Watanabe, H., Suzuki, H. Serum anti-Helicobacter pylori antibody titer and its
association with gastric nodularity, atrophy and age: A cross-sectional study. World J.
Gastroenterol. 24(35):4061-4068, 2018. doi: 10.3748/wjg.v24.i35.4061

Suzuki, H., Matsuzaki, J. Gastric cancer: evidence boosts H. pylori eradication. Nature Rev.
Gastroenterol. Hepatol. 15(8):458-4604, 2018. doi:10.1038/s41575-018-0023-8. Epub 30 April
2018.

Suzuki, H., Mori, H. World trends for H. pylori eradication therapy and gastric cancer prevention
strategy by H. pylori test-and-treat. J. Gastroenterol. 53(3):354-361, 2018 doi:
10.1007/s00535-017-1407-1.

Nishizawa, T., Suzuki, H., Sakitani, K., Yamashita, H., Yoshida, S., Hata, K., Kanazawa, T.,
Fujiwara, N., Kanai, T., Yahagi, N., Toyoshima, O. Family history is an independent risk factor for
the progression of gastric atrophy among patients with Helicobacter pylori infection. United
European Gastroenterology Journal 5(1):32-36, 2017. doi: 10.1177/2050640616642341.

Sudo, K., Niikura, K., lwaki, K., Kohyama, S., Fujiwara, K., Doi, N.: Human-derived fusogenic
peptides for the intracellular delivery of proteins. J. Control. Release 255:1-11, 2017. DOI:
10.1016/j.jconrel.2017.03.398
DDS 49: 602-605, 2017

Nakano, M., Yahiro, K., Yamasaki, E., Kurazono, H., Akada, J., Yamaoka, Y., Niidome, T.,
Hatakeyama, M., Suzuki, H., Yamamoto, T., Moss, J., Isomoto, H., Hirayama, T. Helicobacter
pylori VacA, acting through receptor protein tyrosine phosphatase a,is crucial for CagA
phosphorylation in human duodenum carcinoma cell line AZ-521. Dis Modd Mech.
9(12):1473-1481, 2016. doi: 10.1242/dmm.025361.

Nishizawa, T., Suzuki, H., Arano, T., Yoshida, S., Yamashita, H., Hata, K., Kanai, T., Yahagi, N.,




11.

12.

13.

14.

10.

11.

12.

13.

14.

Toyoshima, O. Characteristics of gastric cancer detected within 1 year after successful eradication in
Helicobacter pylori. J. Clin. Biochem. Nutri. 59(3):226-230, 2016. doi:10.3164/jcbn.16-43.

Klionsky, D.J., Abdelmohsen, K., Abe, A., Abedin, M.J., Abeliovich, H., Acevedo Arozena, A.,
Adachi, H., Adams, C.M., Suzuki, H. et al. Guidelines for the use and interpretation of assays for
monitoring autophagy (3rd edition). Autophagy 12(1):1-222, 2016.
https://doi.org/10.1080/15548627.2015.1100356

Nishizawa, T., Suzuki, H., Akimoto, T., Maehata, T., Kanai, T., Morizane, T., Yahagi, N. Effects of
preoperative proton pump inhibitor administration on bleeding after gastric endoscopic submucosal
dissection: A systematic review and meta-analysis United European Gastroenterology Journal
4(1):5-10, 2016.doi:10.1177/2050640615588023.

Nakayama, M., Komiya, S., Fujiwara, K., Horisawa, K., Doi, N.: In vitro selection of bispecific
diabody fragments using covalent bicistronic DNA display. Biochem. Biophys. Res. Commun.,
478:606-611, 2016, doi: 10.1016/j.bbrc.2016.07.113

Fujiwara, K., Dai, N.: Biochemical preparation of cell extract for cell-free protein synthesis without
physical disruption. PLoS ONE 11:e0154614, 2016. doi: 10.1371/journal.pone.0154614

14
DDS .2
.2019 3 4
: , . _ 4
15 . 2019 2
2
41 . 2018 11 30

Suzuki, H. Lecture: Nationwide eradication strategy for Helicobacter pylori infection in Japan.
KDDW-JDDW Joint Session “Population based eradication strategy for Helicobacter pylori
infection; Progress and perspectives in Asian countries” APDW2018, Nov. 15, 2018.

Suzuki, H. The evolving landscape of H. pylori, Relation to gastric cancer. Sponsored seminar
lecture. The International Sentinel Node Society Biennial Meeting 2018 (1 SNS 2018) Oct. 12,
2018.

Tsugawa, H., Kato, C., Mori, H., Suematsu, M., Suzuki, H.. Association between oxidative stress
and gastric carcinogenesis in H. pylori-infected patients.Summer School on Stress 2018, Osaka,
Japan, Jun. 26, 2018.

Mori, H., Tsugawa, H., Matsuzaki, J., Masaoka, T., Kanai, T., Suzuki, H.. Changes of
characterization in gastric cancer cells via reactive oxygen species resistance. Summer School on
Stress 2018, Jun. 25, 2018.

Kato, C., Tsugawa, H., Saito, Y., Suzuki, H. Expression of CAPZAL, a negative regulator of
CagA-degrading autophagy, is enhanced by oxidative stress-induced histone acetylation in
Helicobacter pylori-infected gastric mucosa: A possible risk for gastric carcinogenesis. Esophageal,
Gastric & Duodenal Disorders (EGD) Section Distinguished Abstract Plenary. Digestive Disease
Week 2018, Jun. 5, 2018.

H. pylori .24 2018 6 29
butyrate H. pylori . 2. H.
pylori .24 2018 6 29
2 H. pylori
71 18 NO
.2018 5 18
. 14
ESD H. pylori .14 2018
2 10
2 H. pylori
CapzZA1l 23
2017 6 30
1 H.pylori

VacA Connexind3
22 2016 6 24



8
1. Tsugawa, H., Suzuki, H. Gastric Carcinogenesis. Gastric Cancer with special focuson studies
from Japan (eds.) Akiko Shiotani, Springer Japan, 2019, pp51-62.
DOI:10.1007/978-981-13-1120-8

2. 146. CD44v9
28
. pp60, 2018.
3. :
. . pp131-137, 2018
4, 152. autophagy
27
. pp63, 2017.
5. . NHK

2017.4 NHK . ppl17, 2017.
: DDS
pp231-238, 2017
7. Tsugawa, H., Suzuki, H. Autophagy. Helicobacter pylori (eds.) Hidekazu Suzuki, Robin Warren,
Barry Marshall, Springer Japan, 2016, pp67-71. DOI:10.1007/978-4-431-55705-0_5
8. 150. autophagy
26
. pp64, 2016.

)

TSUGAWA, Hitoshi

8 30468482
DOI, Nobuhide
8 50327673

)

SAYA, Hideyuki



