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Intracellular CagA is degraded by autophagy. CagA-degradin autophagy was
suppressed in CD44v9-expressing host cells, resulting in the specific accumulation of CagA In these
cells. This autophagic pathway was activated by VacA via binding to LRP1. During autophagy, LRP1 was
translocated to the nuclei, and increased the LAMP1 expression via binding to the lampl promoter.
Specific knockdown of lampl decreased the formation of autophagolysosome, leading to the intracellular
accumulation of CagA. Additionally, we identified a LRP1-binding protein which binds to LRP1 in the
nuclei and suppresses transcription of LAMP1. In cells overexpressing the LRP1-binding protein, autophagy
was suppressed and then CagA accumulated. The accumulation of CagA in LRP1-binding protein overexpressing
cells caused increased CD44v9 expressions. The expression levels of the LRP1-binding protein determine
the intracellular CagA stability associated with the induction of CD44v9 expression.

CD44 VacA CagA



H. pylori
H. pylori
CagA
cagA
H. pylori
CagA
CagA
autophagy
CagA  autophagy
H. pylori
CagA
CagA autophagy
CagA oncogenic
signal
cancer stem cell 1
CD44 variant 9 CD44v9
ROS CagA
autophagy CD44v9
CagA
CagA
CagA
autophagy H.
pylori
autophagy CagA
CagA autophagy H. pylori
VacA Low-density

lipoprotein receptor-related protein-1 LRP1

VacA LRP1
LRP1
GSH autophagy
CagA
VacA LRP1
CagA autophagy
VacA LRP1
CagA autophagy
CagA
autophagy
CagA autophagy VacA
LRP1
LRP1

intracellular domain ICD extracellular
domain
LRP1-ICD
Science Sgnaling, 25: ral5,
2008 LRP1-ICD
western blot H.
pylori LRP1-1CD
LRP1-1CD
LRP1-ICD
Chip assay
MAS
autophagy
Tet-on-EGFP-LC3-mCherry
autophagic flux assay
LRP1 CagA autophagy
LRP1
autophagy
LRP1-1CD lysosome
lysosome CagA
autophagosome autolysosome

autophagic flux assay

LRP1-ICD
autophagosome  autolysosome
LRP1-ICD
lysosome
autophagy
LRP1-ICD
nano LC-MS/MS

LRP1-ICD
LRP1-binding protein

LRP1-ICD
lysosome

LRP1-1CD

LRP-binding protein
H. pylori

autophagy CagA

LRP1-binding protein
H. pylori CagA

LRP1-binding

protein H. pylori

LRP1-binding protein
H. pylori
LRP1-binding protein

H. pylori



LRP1-binding protein

LRP1-binding
protein DNA
promoter
Chip assay
LRP1-binding
protein H. pylori
autophagy CagA
CD44v9
LRP1-binding
protein autophagy
CagA
CD44v9
8

1. Mori H., Suzuki H., Matsuzaki J., TsugawaH.,
Fukuhara S., Miyoshi S., Hirata K., Seino T.,
Matsushita M., Nishizawa T., Masaoka T.,
Kanal T. Efficacy of 10-day and 14-day triple
therapy as athird-line and fourth-line regimen
for Helicobacter pylori eradication: a pilot
study. United European Gastroenterology
Journal, ( ) Nov.13, 2015.
doi:10.1177/2050640615618043.

2. Mori H., Suzuki H., Matsuzaki J., TsugawaH.,
Fukuhara S., Miyoshi S., Hirata K., Seino T.,
Matsushita M., Masaoka T., Kanai T. Efficacy
of 10-day sitafloxacin-containing third-line
rescue therapies for Helicobacter pylori
strains  containing the gyrA  mutation.
Héelicobacter, ( ) 2015 Nov 27.
doi:10.1111/hel.12286. [Epub]

3. Akazawa Y., Isomoto H., Matsuda K.,
Matsushima K., Kido Y., Yamaguchi N.,
Ohnita K., Takeshima F., Kondo H., Tsugawa
H., Suzuki H., Hirayama T., Nakao K.,
Nakashima M. Association of BH3-only
protein Bim with the degree of gastritis and its
localization in the mitochondria of
inflammatory  cells  of Helicobacter
pylori-infected mucosa. Int. J. Med.
Microbial., ( ) 305(6), 2015, 553-62
doi:10.1016/j.ijmm.2015.07.002

4. TsugawaH., Mori H., Matsuzaki J., Masaoka
T., Hirayama T., Nagasawa H., Sakakibara Y .,
Suematsu M., Suzuki, H.
Nordihydroguaiaretic acid disrupts  the
antioxidant ability of Helicobacter pylori
through the repression of SodB activity in

vitro. Biomed. Res. Int., ( ), ID 734548,
2015. doi:10.1155//2015/734548.

. Matsuzaki J,, Suzuki H., Tsugawa H.,

Watanabe M., Hossain S., Aral E., Saito Y.,
Sekine S., Akaike T., Kanai Y., Mukaisho K.1.,
Auwerx J., Hibi T. Bile acids increase levels
of microRNAs 221 and 222, leading to
degradation of CDX2 during esophageal
carcinogenesis. Gastroenterology, ( ),
145(6), 2013, 1300-11.
doi:10.1053/j.gastro.2013.08.008

. HirataK., Suzuki H., ImaedaH., Matsuzaki J.,

Tsugawa H., Nagano O., Asakura K., SayaH.,
Hibi T. CD44 variant 9 expression in primary
early gastric cancer as a predictive marker for
recurrence. Br. J. Cancer, ( ), 109(2),
2013, 379-386. doi: 10.1038/bjc.2013.314.

. Mogami S, Suzuki H., Tsugawa H., Fukuhara

S., Hibi T. Impaired heme oxygenase-1
induction in the gastric antrum induces
disruption of the interstitial cells of Cajal

network in a rat model of
storeptozotocin-induced diabetes.
Neurogastroenterol. Matil., ( ) 25(7),

2013, 609-e465. doi: 10.1111/nmo.12122.

. Saito Y., Suzuki H., Imaeda H., Matsuzaki J.,

Hirata k., Tsugawa H., Hibino S., Kanai Y.,
Saito H., Hibi T. The tumor suppressor
microRNA-29c is downregulated and restored
by celecoxib in human gastric cancer cells. Int.
J. Cancer, ( ), 132(8), 2013, 1751-1760.
doi: 10.1002/ijc.27862.

16

136 ,

88 , 2016 3 19

3. Tsugawa H., Kashiwazaki Y., Mori H.,

Matsuzaki J., Masaoka T., Suematsu M.,
Suzuki H. Repression of autophagy in gastric
epithelia cells infected with H. pylori induces



CD44 expression through the accumulation of
CagA oncoprotein. 10" world congress for
Microcirculation, 2015 9 25

. CD44
21
,2015 6 26

LRP1-dependent host cell response in gastric
epithelial cells infected with H. pylori. 88
,2015 3 26 ,

6. Tsugawa H., Matsuzaki J., Mori H., Masaoka
T., Sato A., Imoto M., Hirayama T., Suematsu
M., Suzuki H.  Nnuclear-translocated
LRP1-ICD is related to the formation of
autophagolysosome associated with CagA
degradation in gastric epithelial cells infected
with H. pylori via induction of LAMP1
expressions. XXVII™ International Workshop
on Helicobacter & Microbiotain Inflammation
& Cancer,2014 9 12

100 ,2014 4 24

. Role of LRP1 signals on the induction of
autophagy causing CagA degradation. 87
,2014 3 26 ,

, 26
, 2014 3
25
10. Tsugawa H., Suzuki H. The role of reactive
oxygen species (ROS) in gastric carcinogenesis

evoked by H. pylori infection. 17" Biennial
Meeting of Society for Free Radicals Research
International, 2014 3 24

11 , .
CagA . 36
, 2013 12 3

12. Tsugawa H., Matsuzaki J., Okada S., Fukuhara
S, Mori H., Msaoka T., Sato A., Saya H.,
Hatakeyama M., Hirayama T., Suzuki H.
Autophagy causing CagA degradation is
triggered by cytoplasmic accumulation of
low-density lipoprotein receptor-related
protein-1 (LRP1) in gastric epithelia cells
infected with H. pylori. United European
Gastroenterology Week 2013, 2013 10 15

13.

, Suppressed autophagy of H. pylori
-derived CagA in gastric cancer development.

72 ,2013 10 3
14. . CagA
LRP1  autophagy . 19
, 2013 6 29

15. , ; , )

Specific accumulation of CagA oncoprotein in
CD44v9 expressing cancer stemcells. 86
, 2013 3 20

16. Tsugawa H., Suzuki H., Saya H., Hatakeyama
M., Hirayama T., Hirata K., Matsuzaki J., Hibi
T. Accumulation of

CagA

CD44-variant expressing cancer stem-like cells

Helicobacter
pylori-derived oncoprotein in
by escaping autophagy. The 6" International
Gastrointestinal Consensus
(IGICS),2013 1 26 ,

Symposium



)

2

3

1

. Section 9. Helicobacter pylori

. pp316-321, 2014.

PCT/JP2015/064525
27 5 20

2014-106192
26 5 22

TSUGAWA HITOSHI

30468483




