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Heat shock exerts anticancer effects via regulation of aquaporin
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Recent studies have shown that aquaporin5 (AQP5) is expressed in various
cancers, and plays a role in tumor progression. We herein examined whether heat shock exerts
anticancer effects via the changes in AQP5 expression. The expression of AQP5 protein was high in
Alexander cells, a human liver cancer cell line. Heat shock decreased AQP5 on cellular membranes and

in the cytoplasm of Alexander cells, and suppressed cell migration/invasion and proliferation, and
induced early apoptosis and G0/Gl arrest. Meanwhile, the knockdown of AQP5 using AQP5-siRNA
similarly suppressed cell migration/invasion and proliferation, and induced early apoptosis and
G0/G1 arrest. Cycloheximide (CHX) chase experiments revealed that heat shock accelerated the
degradation of AQP5, which was rescued under CHX and the autophagy inhibitor, bafilomycin Al. In
conclusion, heat shock induces anticancer effects on liver cancer via the autophagic degradation of
AQP5 on the cellular membrane and in the cytoplasm.



AQP
AQP
AQP
(‘AQP
AQP
Alexander Hep-G2
HLE AQP1 AQP3 AQP5
AQP
AQP
AQP
42
AQP
AQP AQP
siRNA
AQP
42 AQP-siRNA AQP
AQP
AQP
AQP
cycloheximide CHX 42
proteasome inhibitor
epoxomicin EPX autophagy inhibitor
Bafilomycin A1 BafAl chase
assay
Alexander Hep-G2
HLE AQP1 AQP3 AQP5
Alexander cell
AQP1 AQP5 1
AQP1 AQP5
Alexander cell
AQP1
AQP5

2 Alexander cell

GO0/G1

3
4 5 6 Alexander cell
AQP-5 siRNA AQP5
G0/G1
3 4 5 6 CHXchaseassay
AQP5
AQP AQP5
autophagy
7
AQP5
AQP5
(Int J Oncol. 2017)
J Cancer. 2016
in vitro 1n
vivo
Semder AP i WK AMTE
Bl - - i -

i of ¥ ¥ P

Bl

Bepll Mevmdey NLE Heplld Mewmder HLE  Hepll Abmader MLE  Hepll Abwimde HLE

1 AQP

AJPE F.Astis Dar Murged

Comt

Heat shock
Heatshock _—~ _+ - _+ - _+
AQP3 ACIB AQP1
e
AQPS E-cadherin __Aop1___
W= == -\ﬁ
AQPS ACIB
JE T -vl
\-QP’\ Histone H3 AQPL
B Y A
2 AQP1 AQP5
M C N



Heat shock

Jorn
(Y

Cell number ratio (%)

80 . sNT

70 OHeat shock
60

50

40

30

20

10

0

G1 s Gm

Stage of cell cycle

= % uCont
Cont AQPS siRNA £ 5 - DAQPS siRNA
Fcd : i 2 60
e 1 s
] & g
29
i nse | 1y Ea
1 Lt ] "
E2
210
- ol 100 500 ©
o 0
G1 S G2M
Stage of cell cycle
3 AQP5-siRNA
Alexander _
SNT 25 | Cont
20 OBmtsbock ™ OAQPS SiRNA
3 20
3 15 3 *
- cE1s
: 1.0 * z§ 10
x 1
i me =
B8 05 “ 05
0 0
48 7] 48 72
Time after heat shock Time after transfection (h)
4 AQP5-siRNA
harrt= Migration i Invasion
16
14
12
i
3
6
*
4
2
o
NT Heat shock
AQPS SiRNA
=) Migration - Invasion
£ ]
)
= »
15 *
g n
H
= 5
0
Cant AQPSSIRNA

5 AQP5-siRNA
3 NT Heat shock T
24% 98%| "H3aw % i Qeat shock
4 | ] g . :
T
- g £
& 3 E
1]
Uiy & < s
- 0T 75% ol
%} Fre—r et Farly apoplonis  Late apoptosts
W o o W
Cont AQP5siRNA wCont
T 104%| "Toaw % = DAQPS SRNA
% - ol T o T z n .
3 g 10
= A ¥ ay S
1 “
Ly §4
E z,
] "
b2 | . . Early apopiosis  Late apopiosis
WE A e
Annexin V Annexin V
AQP5-siRNA

Hest  CHX  EPX HalAl AQPE

shack
R L A T T
+ L3 = N E ! ! -
+ 0+ * . - =
. - -

1 I 1 3 & 1 M
Neated thme ()

7 CHX chase assay

3

(1) Kudou M, Shiozaki A, Kosuga T, et al.
Heat shock exerts anticancer effects on
liver cancer via autophagic
degradation of aquaporin 5. Int J Oncol.
2017; 50: 1857-1867. ,
10.3892/1j0.2017.3940.
Kudou M, Shiozaki A, Kosuga T, et al.
Inhibition of regulatory volume
decrease enhances the cytocidal effect
of hypotonic shock in hepatocellular
carcinoma. J Cancer. 2016; 7: 1524-33.

. 10.7150/jca.15181.
Shiozaki A, Kosuga T, Otsuji E, et al.
Regulation of osmolality for cancer
treatment. J Physiol Sci. 2017; 67:
353-360. .
10.1007/s12576-017-0528-x.

(2

3

12
(1 , ,

,2015 4 16-18
2 , ,
, 2015
4 1618
(3) ‘ , ;
,2015 7 23

(4) , ,

in vivo and in vitro study
,2015 10 810

(5) , ,

2015 10 810



(6) ,

, .
regulatory volume decrease

, 2015 10 8§10

) , ,
. 2015
10 811 ,
® , , -
5
,2016 4 14-16
9 , ;
RVD
, 2016
4 14-16
(10) , ,
,2016 4
14-16

(11) Kosuga T, Shiozaki A, Kudou M, et al.
Heat shock induces anticancer effects
via regulation of aquaporin5. World
Congress of the International College
of Surgeons, 2016 Oct 23-26, Kyoto,
Japan.

(12) , ,

, 2016 10 68

eY)

2

(3

(4)

Kosuga Toshiyuki

457946



