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The hypoxic environment is substantial in solid tumors including gastric
cancer (GC), where it accelerates their malignant behavior via HIF-1a pathway. Whereas, hypoxia is
known to stimulate ROS production from mitochondrial complex Ill in the electron transport chain,
and mitochondrial ROS (mtROS) stabilize HIF-1la leads to increased cancer aggressiveness.
Mitochondrial autophagy (mitophagy) is a selective form of autophagy and a critical step in
excluding mitochondria damaged by stress, including hypoxia. Our data suggested that mtROS is
accumulated under hypoxia in scirrhous GC cells due to impaired mitophagy, while mtROS is controlled

at a low level through the normal mitophagy process in non-scirrhous GC cells.
This study demonstrated that the integrity of mitophagy determined the cancer aggressiveness of GC
cells under hypoxic environment via the activation of the mtROS/HIF-1a interplay.

HIF-1a  ROS



HIF-1a

(58As9 44As3)
HIF-1a

ROS
HIF-1a
HIF-1a BNIP3  BNIP3L

ROS
J Biol Chem 2000: 275; 25130-8,
Mol Cell Biol 2009: 29; 2570-81

HIF-1a
ROS
HIF-1a
ROS
ROS
HIF-1a
ROS
ROS
ROS

HIF-1a

MALM

MQC

MQC
MALM -
- ROS
l. HIF-1a
ROS
58As9, 44As3
MKN74, MKN45
HIF-1a

58As9-KD, MKN74-KD

1) ROS HIF-1a
HIF-1a
ROS
N- NAC
“ ROS HIF-1a
" HIF-1a
Western blot
2) HIF-1a ROS
ROS
HIF-1a 58As9-KD,
MKN74-KD “ HIF-1a
ROS "
ROS Enzo Life
Science Total ROS detection kit
FACS
3)

LC3-1 LC3-11  SQSTM1/p62

Western
blot



4) ROS

ROS FACS
ROS
5)
Mitotracker
Lysotracker LC3-11
I1. Mieap
1) ROS Mieap
58As9,44As3  MKN74,MKN45
HIF-1a ROS
MALM Mieap
Mieap
SIRNA MKN74  MKN45
“ Mieap ROS
HIF-1a ”
2)
Mieap , Lysotracker, MitoSox,
Mitotracker Mieap
44As3
58As9 MKN45
HIF-1a
ROS
ROS
N- (NAC)
ROS
HIF-1a
HIF-1a
ROS ROS HIF-1a

LC3-1/11,SQSTM1/p62
44As3  58As9

MKN45

MKN45
ROS

5 ROS
~HIF-1a o
Int J
Oncol 2016; 48(4): 1379-90.

MQC /

58As9  MKN45
MQC
MKN45

ROS
MKN45
MALM Mieap
ROS

5

Waiyama K, Kitajima Y, Tanaka T, Kaneki
M, Yanagihara K, Aishima S, Nakamura J,
Noshiro H.

Low-dose YC-1 combined with glucose
and insulin selectively induces
apoptosis in hypoxic gastric carcinoma
cells Dby inhibiting anaerobic
glycolysis.

Sci Rep 2017; 7: 12653.

Baba K, Kitajima Y, Miyake S, Nakamura
J, Wakiyama K, Sato H, Okuyama K,
Kitagawa H, Tanaka T, Hiraki M,
Yanagihara K, Noshiro H.



Hypoxia-induced ANGPTL4  sustains
tumor growth and anoikis resistance
through dual signaling pathways in
scirrhous gastric cancer cell lines.
Sci Rep 2017; 7: 11127.

Tanaka T, Nakamura J, Noshiro H.
Promising Immunotherapies for
Esophageal Cancer.

Expert Opin Biol Ther 2017; 17: 723-33.

Shida M, Kitajima Y, Nakamura J,
Yanagihara K, Baba K, Wakiyama K,
Noshiro H.

Impaired mitophagy activates
mtROS/HIF-1a interplay and increases
cancer aggressiveness in gastric
cancer cells under hypoxia.

Int J Oncol 2016; 48: 1379-90.

Kubo H, Kitajima Y, Kai K, Nakamura J,
Miyake S, Yanagihara K, Morito K,
Tanaka T, Noshiro H.

Regulation and clinical significance
of hypoxia-induced expression of
ANGPTL4 in gastric cancer.

Oncol Lett 2016; 11: 1026-34.

10

76
Mieap

2017 9 28 30

76
YC-1 Gl

Warburg

2017 9 28 30

76
80HdG

2017 9 28

117
Mieap

2017 4 27

117
Warburg

YC-1+Gl

2017 4 27

75

2016 10 6

116

30

29

HIFla

29

2016 4 14

74

16

2015 10 8

10



2015 7 16 17

10. 115

HIFla

2015 4 16 18

€Y

Jun Nakamura

60404175

,ROS

&)

®

*

Yoshihiko Kitajima

30234256



