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Helicobacter pylori CagA induces DNA double-strand breaks that may underlie
bacterial gastric carcinogenesis
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Infection with CagA-producing H. pglori plays a critical role in the
development of gastric cancer. CagA binds and thereby inhibits PAR1b kinase in human gastric
epithelial cells. In the present study, we found that CagA elicits DNA double-strand breaks (DSB)
that are the most dangerous type of DNA damage in cells. Mechanistically, CagA-induced PAR1b Kinase
inhibition prevents PARlb-mediated phosphorylation of BRCALl, which is required for
cytoplasmic-to-nuclear translocalization of BRCAl. CagA-induced shortage of nuclear BRCA1 provokes

replication fork instability and thereby elicits DSB. Thus, CagA induces transient BRCAness through
PAR1b inhibition, which may underlie gastric carcinogenesis.

CagA BRCA1 DNA



cagA

cagA
cagA

cagA CagA

CagA

CagA
cagA
CagA
CagA
CagA

CagA
SHP2

CagA

PAR1b

CM

SIRNA PAR1b

DNA

CagA

DNA

p21

vitro
p21

CagA
p21

DNA
p53
p21
DNA
CagA

100

CagA

in

cagA

cagA

99
cagA
cagA
99

cagABtE~YaiH8—-£0))

IVE! 53 i 4%
\

B L i

4 .\h
¥

Ras-MAPK#Z B ? BT
HRRIETE AR L

S

#HfaA AL

e

@B e
&# 2]

b R AR S % ) R iR
BAN DY LA DR

o2

BE1. cagABEE 0 B RIC LSRR T L O B i

SHP2 Ras-MAPK
SHP2 PTPN11
CM
PAR1b/MARK2
CagA  SHP2
CagA DNA
CagA
CagA CM PAR1b
CagA DNA
CagA PAR1b
CagA DNA
EoY#CagAs 08
EHETH TS
PAR1b ERATD
DNA = & $a 117 E
FEFE TCagAD
; ERFEHEETT~D
=R e HEFER
(p215FH|) I FILFREN 7 N
EHRETREIMAIZ
EZLDHMREHR~D
FEHAMEF EHNRARE
E2. CagAI= kHDNAZ AR AICE X S50 R (REE)
p21 CagA  DNA

PAR1b



CagA
CagA

DNA

CelIROX
CagA  PAR1Db

PAR1b  DNA
PAR1b ”
CagA-PAR1b
DNA
CagA
PAR1b
PAR1b

CagA DNA
CagA
DNA
CagA  PAR1b
PAR1b
PAR1b
PAR1b

CagA  PAR1b

DSB
PAR1b
BRCA1
DNA

prone

PAR1b  BRCAl

PAR1b

S616
PAR1b

BRCA1  S616

ROS

ROS

CagA

DNA
cagA cagA ROS
CagA ROS
DNA
X’ PAR1b  DNA
DNA
SIRNA
” x
ROS
CagA ROS CelIROX ROS
ROS CagA
ROS
DNA
CagA
CagA DNA
PAR1b
CagA  PAR1b DNA
BRCAL 3
CagA
CagA BRCA1
BRCA1 BRCA1
DNA CagA DNA
DNA
error-
BRCA1 CagA BRCA1
DNA
S616
BRCA1  PAR1b
PhosphoSitePlus BRCA1
T509 $616/5617
in vitro PAR1b BRCA1
S616 BRCA1
5616
PAR1b 3



BRCA1 S616
BRCA1

BRCA1
BRCA1 S616A

S616D

S616D

S616A

BRCAL DNABILT + — % DREE{L—DNA = &ML B

S616 ERERABEORS

E3. CagAI & AZDNAZREHIMF RO 2 FHliS

Ohnishi, N., Yuasa, H., Tanaka, S., Sawa, H., Miura, M., Matsui, A., Higashi, H.,
Musashi, M., lwabuchi, K., Suzuki, M., Yamada, G., Azuma, T., Hatakeyama, M. Transgenic
expression of Helicobacter pylori CagA induces gastrointestinal and hematopoietic
neoplasms in mouse. Proc. Natl. Acad. Sci. U.S.A.105(3): 1003-8 (2008)

Higashi, H., Tsutsumi, R., Muto, S., Sugiyama, T., Azuma, T., Asaka, M. and
Hatakeyama, M. SHP-2 tyrosine phosphatase as an intracellular target of Helicobacter
pylori CagA protein. Science 295: 683-6 (2002)

Saadat, I., Higashi, H., Obuse, C., Umeda, M., Murata-Kamiya, N., Saito, Y., Lu,
H., Ohnishi, N., Azuma, T., Suzuki, A., Ohno, S. and Hatakeyama, M. Helicobacter
pylori CagA targets PAR-1/MARK kinase to disrupt epithelial cell polarity. Nature 447:
330-3 (2007)

Saito, Y., Murata-Kamiya, N., Hirayama, T., Ohba, Y., Hatakeyama, M. Conversion
of Helicobacter pylori CagA from senescence inducer to oncogenic driver through
polarity-dependent regulation of p21. J. Exp. Med. 207(10): 2157-2174 (2010)




4 4 0 4

Imai S, Ooki T, Murata-Kamiya N, Komura D, Tahmina K, Wu W, Takahashi-Kanemitsu A, Knight CT, 29

Kunita A, Suzuki N, Del Valle AA, Tsuboi M, Hata M, Hayakawa Y, Ohnishi N, Ueda K, Fukayama M,

Ushiku T, Ishikawa S, Hatakeyama M.

Helicobacter pylori CagA elicits BRCAness to induce genome instability that may underlie 2021

bacterial gastric carcinogenesis

Cell Host & Microbe 941-958
DOl

10.1016/j .chom.2021.04.006.

Shrestha R, Murata-Kamiya N, Imai S, Yamamoto M, Tsukamoto T, Nomura S, Hatakeyama M 23

Mouse gastric epithelial cells resist CagA delivery by the Helicobacter pylori Type IV 2022

secretion system

International Journal of Molecular Science 2492
DOl

10.3390/ijms23052492.

Yumiko Fujii, Naoko Murata-Kamiya, Masanori Hatakeyama 11

Helicobacter pylori CagA oncoprotein interacts with SHIP2 to increase its delivery into gastric 2020

epithelial cells

Cancer Science 1596-1606
DOl

10.1111/cas.14391

Ooki Takuya Murata-Kamiya Naoko Takahashi-Kanemitsu Atsushi Wu Weida Hatakeyama Masanori 49

High-Molecular-Weight Hyaluronan Is a Hippo Pathway Ligand Directing Cell Density-Dependent 2019

Growth Inhibition via PAR1b

Developmental Cell 590 604.e9

DOl
10.1016/j .devcel .2019.04.018




CagA

2021

Naoko Kamiya, Massanori Hatakeyama

The Helicobacter pylori CagA oncoprotein drives Hit-and-Run carcinogenesis by inducing genomic instability

78

2019

CagA

57

2019







