* 166

Acta Universitatis Medicinalis Anhui 2020 Feb; 55( 2)

12020 -2 -19 12:57

Akt
1
Akt MK-2206
( 1%) 48 h
( 21%) Western
blot do( HIFda) p-Akt( Serd73) Akt
Western blot
MK-2206 ( MIA PaCa2  BxPC3) p-Akt
( Serd73) CCK-8
MK-2206 ( MIA PaCa2  BxPC-
3) o Western blot
HIFd o
pAkt( Serd73) o MK-
2206 MIA PaCa2  BxPC3 pAkt( Serd73)

0 MIA PaCa-2
MK2206( 1 wmol /L) (10 pmol /L)
DMSO (10 pmol /L)
(t=12.107 P =0.007) ; BxPC-3 MK-2206( 1
pmol /L) (10 pmol/L) DM-
SO (10 pmol/L) (t=
5.363 P=0.033), MK-2206

; ; MK2206;
R 735.9
A 1000 - 1492( 2020) 02 - 0166 - 06
doi: 10. 19405 /j. enki. issn1000 — 1492.2020. 02. 003

2019 =11 -13
( : 81372640)
. 1 \2
230022
3 200080

E-mail: qiuzjdoctor

@ sina. com

“http: //kns. enki. net/kems/detail /34. 1065. r. 20200217. 1527. 003. html

MK -2206

4-5

- ( hypoxia inducible factord HIF-)

Akt
. MK-=2206
Akt e, Akt
MK-=2206
1
1.1 MIA

PaCa-2.BxPC3.PANCH . AsPCd . CAPAN-2. HPAF-

I SW1990 . DMEM.RPMI-
1640 N ( PBS)
( FBS) Hyclone o MK-2206(

S1078) ( 1 S1149) SELL-
ECK o ( DMSO)

. PAGE .
CCK-8 o Total Akt ( Akt) .p—
Akt( Serd73)  B-actin .

Cell Signaling Technology

(CST) o o ( hypoxia inducible
factord4a HIFd ) BD o
ECL Millipore o
1.2
1.2.1 MIA PaCa2.PANCH .CAPAN=2
SW1990 10% FBS DMEM
o HPAF-II 20% FBS DMEM
. BxPC3 AsPCH 10%
FBS  RPMIH640 o
37 C.

21% 0,.5% CO,;
37 C.1% 0,.5% CO,.
1.2.2 Western blot
HIFd o p-Akt( Serd73) Akt



Acta Universitatis Medicinalis Anhui

2020 Feb; 55(2) <167 »

@ o
( MTA PaCa-2.BxPC-3.PANCH .CA-
SW1990 .HPAF-]I  AsPC4 )
( 1%) 48 h
( 21%)
blot HIFH o e
Akt
MIA PaCa-2.BxPC-3
48 h
BxPC3

PAN2

Western

PANCH
Western blot
p-Akt( Ser473) Akt
MK-2206

MIA PaCa-=2
6
Akt
1 pmol/L MK-2206
BxPC3) .
2206
Western blot

( MIA PaCa=2
1 pmol/L MK-
MIA PaCa2  BxPC3 48 h
p-Akt( Ser473) | Akt
SDS-PAGE
5%
SDS-PAGE

(3 »

Western blot
10%

. 300 mA.100 min.
5% 1 he
TBS 1 4 <C (
HIFdo 1: 1000 p-Akt 1 : 1000 Akt 1 :
1000 B-actin 1 : 3 000) o
TBS 10 min 3 . (1:
5 000) 1 h TBS 10 min 3 . ECL
A B 1:1
1.2.3 CCK=8
MK-2206
CCK-8

ml o
100 pl
5 000 BxPC3
) 24 h,
DMSO .MK-=2206 .

o 96
MK2206( 1 pmol/L) . (10 pmol /1)
2206( 1 pmol/L) + (10 wmol/L)

3 o
48 h

( MIA PaCa=2
10 000

MK-2206 +
DMSO.
MK-

10 wl CCK-8 I h
450 nm ( optical density OD) &
=( oD
- oD ) /( oD
- oD ).
1.3 Excel 2010
17.0 .
Western blot o X+

s t P <0.05

SPSS
Image ]

2.1 HIFd «
MIA PaCa-2
la MIA PaCa=2
48 h HIFHda« HIFd o
3.55 ( P-actin )
(t=13.614 P =0.005); BxPC3
HIFd o
BxPC3 HIFd «
HIFd o 3.86 (
) (t=15.195 P =0.004) .
PANCH . AsPCd. CAPAN-=2. HPAF-II

HIF-

48 h

B-actin

SW1990
48h  HIFHda
PANCH HIF « 2.41
(t=5.455 P =0.032) ; AsPC HIFd
1.58 (t=4.376 P=0.048);
CAPAN=2 HIFd o 2. 14
(t=11.549 P =0.007) ; HPAF-II HIFd o
3.37  (t=11.103 P =
0. 008) ; SW1990 HIFH
2.15 (t=7.452 P=0.018) , 1.

2.2 Akt
2 MIA PaCa2 p-

Akt( Serd73) ; pAkt( Serd73) /Akt

( B-actin ) 2.43
(t=7.544 P=0.017) . Bx—

48 h  p-Aki( Serd73)
; pAkt( Serd73) /Akt
3.24

PC3

( P-actin )

(t=4.821 P=0.040) . PANCH



* 168 ¢

Acta Universitatis Medicinalis Anhui 2020 Feb; 55(2)

A MIA PaCa-2

BxPC-3

PANC-1

N H N

HIF-1a

H N H

e ' " GNP — —

AsPC-1

CAPAN-2

B-actin
B [ MIA PaCa-2
50r E BxPC-3 Il CAPAN-2
[l PANC-1 B HPAF-1I
[ AsPC-1 W SW1990
B0t . X
i‘i} T sk
®
Z 301 .
=
I ok *
ng{ 20F *
<
T 1.0 "
0.0

NH NH NH NH NH NH NH

p-Akt ( Serd73)
p-Akt( Serd73) /Akt

31.33 (t=
19. 318 P =0.003) 2,
Akt o
2.3 MK-2206 Akt
3 1
pmol /L MK-2206 MIA PaCa2  BxPC3
p-Akt( Serd73) o MIA PaCa2
MK-2206 p-Aki( Serd73) / Akt
( P-actin )  DMSO 0.05
(1=4.185 P =0.000) ;
MIA PaCa=2 MK-2206 pAkt
( Serd73) /Akt ( P-actin )
DMSO 0.03 (t=5.553
P =0.000) 3A.3C. BxPC3
MK-2206 p-Akt( Serd73) /Akt
( B-actin ) DMSO 0.17

(¢=2.103 P =0.001);
MK-2206 p-Aki( Serd73) /Akt
( PB-actin ) DMSO

BxPC3

——— ———

HPAF-1II

N H N H
_
e F w

SW1990

1 HIFd«
(1% 0,) 48h  HIFda«
. B: HIFHd o B-actin
( B-actin )i N: ; H:
1" P<0.05 **P<0.01
0.07 (#=3.464 P =0.000)
3B.3D.
MK-2206 Akt
2.4 MK-2206
4A MIA PaCa-
2 MK-2206( 1 mol/L) (10 pmol/
L) 0.549 +0. 001 DMSO
(10 pmol/L) 0.632 +£0.017

(t=12.107 P =0.007);

MIA PaCa=2 MK-2206( 1 wmol/L)
(10 pmol /1) 0.610 +0. 033
DMSO (10 wmol/L) 0.556 +
0.018 (1=2.525 P=0.128)
4A. BxPC3 DMSO
(10 pmol/L) ( 0.594 +
0. 106) MK2206( 1 wmol/L)
(10 wmol/L) (
0.508 + 0.041) (t =
5.363 P = 0.033) 4B,

MK-2206 Akt



Acta Universitatis Medicinalis Anhui

2020 Feb;55(2) <169 -

A MIA PaCa-2

HIF-1a

H N

BxPC-3 PANC-1

H N H

P-Ak(S473) | e — ~ -

| — - — -

pactin. T N em— T c—

transition EMT) |

39-10 " Yokoi et al ®

Yokoi et al °

B
Eg 19[ CIMIA PaCa2 .
R 30F EEBxPC-3 -
Z 250 mEranc-
o Sy
<
& 3r *
Q
2 ]
wn
E 1}-
<
& 0
N H N H N H
3
Akt
T Akt
MK-=2206
Akt o
MK-=2206 Akt
: MK-2206
( ) o
$ MK-2206
MK-2206 Akt
Akt

( epithelial-mesenchymal

- Yokoi

2 p-Akt( Serd73)
A: MIA PaCa2.BxPC3  PANCH (N) (H)
48 h  p-Akt( Serd473) ; B: pAkt.
Akt B-actin ( B-actin
2" P<0.05 **P<0.01
et al’
PI3K/Akt : PI3K /Akt
LY294002

Akt ; MK-

2206 Akt
121 MK-2206
o Jin et al MK-2206
Akt

; MK-2206 5-

(5Fu)
5Fu - Whicker et al MK-2206

Akt
o MK-2206
MK-2206
Akt
o MK-=2206
( MK=2206 1 wmol / L;



* 170 -

Acta Universitatis Medicinalis Anhui 2020 Feb; 55( 2)

A HAU
DMSO MK-2206 DMSO MK-2206

(il

HIF-1a

DP-AKt(S473) s

Akl — e —— —

ractin . co— —— — —

p-Akt(Serd73)/ Akt FAHXT Fik &

o —_ —
W o n
T T (@]

S
o

(O %84
R4

[ s

B AL R4
DMSO MK-2206 DMSO MK-2206
HIF-1la —
p-Akt(S473) —

BEE ek

ol

DMSO

3

A.B: MIA PaCa2  BxPC3
MIA PaCa2  BxPC3

CFFP<0.01 FF

A

_.
o
7Z]m|

fict
fi%

—_
(=
T

* P <0.001

i

&
#

=4
oo
T

MIA PaCa-24H %} 40 3% 11
(=)
Y

MK-2206

MIA PaCa=2
1 pmol/L MK-2206
p-Akt. Akt

7|
=k

—_
S
T

e
s

=
oo
T

BxPC-3 485} 41 fuE
.O (o)
N (@)}

o
o
T

4

MK-2206

MIA PaCa2 BxPC3

A: MIA PaCa-2
0.05 **P<0.01;

; B: BxPC3
DMSO

:*P<0.05

BxPC3

=

p-Akt(Serd73)/ Akt [ HIxt F ik

Akl - w— —

B-actin e— — — —

D
151
O #45A
s
1.0F
0.5F
sk
I__'__| Hokok
0.0 e
DMSO MK-2206
MK-=2206 p-Akt
48 h p-Akt. Akt HIFd o ; G D
B-actin ( B-actin ) DMSO
10 pwmol/L) MK-2206

MK-2206

Siegel R L Miller K D Jemal A. Cancer Statistics 2018 J .
CA Cancer J Clin 2018 68(1): 7 -30.

Kamisawa T Wood L D Ttoi T et al. Pancreatic cancer J .
Lancet 2016 388(10039): 73 -85.

Erkan M Kurtoglu M Kleeff J. The role of hypoxia in pancreatic
cancer: a potential therapeutic targe ] . Expert Rev Gastroen—
terol Hepatol 2016 10(3): 301 -6.

Shukla S K Purohit V. Mehla K et al. MUC1 and HIF-alpha
signaling crosstalk induces anabolic glucose metabolism to impart
gemcitabine resistance to pancreatic cancer J . Cancer Cell

2017 32(1): 71 -87.

Yokoi K Fidler I J. Hypoxia increases resistance of human pan—
creatic cancer cells to apoptosis induced by gemcitabine J . Clin
Cancer Res 2004 10(7): 2299 -306.

Ma C X Sanchez C Gao F etal. A phase I study of the AKT in—
hibitor MK-2206 in combination with hormonal therapy in postm-—
enopausal women with estrogen receptor — positive metastatic
breast cancer J . Clin Cancer Res 2016 22(11): 2650 -8.

Rajabpour A Rajaei F' Teimoori-Toolabi L. Molecular alterations



Acta Universitatis Medicinalis Anhui 2020 Feb; 55(2) * 171 -

contributing to pancreatic cancer chemoresistance J . Pancreatol— (2): 257 -72.

ogy 2017 17(2): 310 -20. 11 Luo G Xia X Wang X et al. MiR-301a plays a pivotal role in
8 AlSaffar NM'S Troy H Te Fong A CW et al. Metabolic bio— hypoxia-induced gemcitabine resistance in pancreatic cancer J .

markers of response to the AKT inhibitor MK-2206 in pre-elinical Exp Cell Res 2018 369(1): 120 -8.

models of human colorectal and prostate carcinoma J . Br ] Canc— 12 JinP WongCC MeiS etal. MK2206 co-treatment with 5+lu—

er 2018 119(9):1118 -28. orouracil or doxorubicin enhances chemosensitivity and apoptosis in
9  Song Y Zheng S Wang J et al. Hypoxia-induced PLOD2 pro— gastric cancer by attenuation of Akt phosphorylation J . Onco

motes proliferation migration and invasion vie PI3K/Akt signaling Targets Ther 2016 9: 4387 —96.

in glioma J . Oncotarget 2017 8(26): 41947 -62. 13 Whicker M E Lin Z P Hanna R et al. MK-2206 sensitizes
10 Chae Y C Vaira V. Caino M C et al. Mitochondrial Akt regula— BRCA-deficient epithelial ovarian adenocarcinoma to cisplatin and

tion of hypoxic tumor reprogramming J . Cancer Cell 2016 30 olaparib J . BMC Cancer 2016 16(1): 550.

Mechanism of Akt inhibitor MK—2206 in enhancing

the sensitivity of pancreatic cancer cells to gemcitabine under hypoxia
Luo Guangtao' Tang Weixiang’ Qiu Zhengjun’
( 'Dept of General Surgery >Dept of Anesthesiology The First Affiliated Hospital of Anhui
Medical University Hefei 230022;°Dept of General Surgery Shanghai General Hospital Shanghai 200080)

Abstract Objective To explore the mechanism of Akt inhibitor MK-2206 in enhancing the sensitivity of pancre—
atic cancer cells to gemcitabine under hypoxia. Methods Hypoxic microenvironment was established using physical
hypoxia in vitro. The pancreatic cancer cell lines were cultured under hypoxia conditions( oxygen concentration
1%) for 48 h and cancer cells cultured under normoxia( oxygen concentration 21%) were used as control. West—
ern blot was used to detect the expression changes of hypoxia inducible factord o( HIFd ) p-Akt( Serd73) and
Akt in pancreatic cancer cells under normoxia and hypoxia. Effect of MK2206 on p-Akt( Ser473) of pancreatic
cancer cells( MIA PaCa=2 and BxPC3) was detected by Western blot under nomoxia and hypoxia. Effect of MK-
2206 on gemcitabine sensitivity of pancreatic cancer cells( MIA PaCa2 and BxPC-3) was investigated by CCK-8
cytotoxicity test under hypoxia. Results The results of Western blot showed that hypoxia microenvironment promo—
ted accumulation of HIFH4 o as well as increased phosphorylation of Akt( Ser473) in pancreatic cancer cells. In
addition MK-2206 inhibited p-Akt( Serd73) in pancreatic cancer cells under normoxia and hypoxia. Cytotoxicity
test results showed that the relative cell viability of co-treatment with MK2206( 1 wmol/L) and gemcitabine( 10
wmol /L) group( 0. 549 £0.001) was lower than that of co-treatment with DMSO and gemcitabine( 10 pmol/L)

group( 0. 632 £0.017) in MIA PaCa-=2 cells under hypoxia and the difference was statistically significant( ¢ =

12.107 P =0.007 ) . Furthermore the relative cell viability of co-treatment with MK2206( 1 pumol/L) and gem-
citabine( 10 wmol /L) group( 0. 508 +0. 041) was lower than co-ireatment with DMSO and gemcitabine( 10 pmol/
L) group(0.594 +0.106) in BxPC3 cells under hypoxia and the difference was statistically significant( ¢ =

5.363 P =0.033) . Conclusion MK-2206 could enhance the sensitivity of pancreatic cancer cells to gemcitabine
under hypoxic microenvironment.
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