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Overexpression of survivin affects cell proliferation and apoptosis by
regulating the expression of EPAS1 and CHOP-10

in vascular endothelial cells with hypoxic treatment
Zhong Wei,Chen Siyu,Wang Xuehu,Zhao Yu
(Department of Vascular Surgery,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract]Objective ; To investigate the effect of survivin(SVV) gene overexpression on the proliferation and migration of rat vascular
endothelial cells with hypoxic treatment and the protein expression of EPAST and CHOP-10,as well as the possible mechanisms.
Methods : Rat arterial endothelial cells were given hypoxic treatment with 500 pwmol/L. CoCl, and were then divided into SVV inter—
vention group, negative control group,and blank control group. The cells in the SVV intervention group were transfected with aden—

ovirus SVV-EGFP, those in the negative control group were transfected with empty virus,and those in the blank control group were

not given any treatment. Transwell assay was used to evaluate
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(2018-11-06) cell proliferation;flow cytometry was used to determine the cell

migration ability ; ELISA was used to measure the changes in
the levels of matrix metallopeptidase—2 (MMP-2) and matrix
metallopeptidase—9 (MMP-9) ;the WST-1 test was used to assess
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cycle; Western blot was used to measure the changes in the protein expression of survivin,hypoxia—inducible factor EPAS1,endoplasmic
reticulum stress protein CHOP-10,and apoptosis protein caspase—8. U0126 and L.Y294002 were used to block the EPAS1 upstream
signaling pathways P44/42 MAPK and P13K/AKT,and then Western blot was used to measure the expression of EPASI to investigate
the mechanism of the effect of survivin on EPAS1. Results :SVV overexpression promoted the migration ability of vascular endothelial
cells and increased the secretion of MMP-2 and MMP-9. The proliferation ability of endothelial cells was enhanced after survivin trans—
fection,with an increase in the number of cells in S phase,and there was an increase in the expression of survivin after transfection
(F=326.137,P=0.000). The relative protein expression of EPASI was 1.29 £ 0.11 in the overexpression group,0.97 £ 0.06 in the neg-
ative control group,and 0.99 +0.06 in the blank control group,suggesting that survivin significantly upregulated the expression of
EPASI (F=17.765,P=0.000). SVV overexpression significantly inhibited the expression of CHOP-10(F=78.908,P=0.000). There
was a significant reduction in the relative expression of caspase—8 after survivin overexpression (F=53.823,P=0.000). There were
no significant differences in the expression of these three proteins between the negative control group and the blank control group(P=
0.841,0.891,and 0.955). The upregulated expression of EPASI due to survivin was inhibited by blocking the P13K/AKT pathway
(0.78 £0.04 vs. 1.32 £ 0.28,P=0.002) ,and after U0126 was used to block the P42/44 MAPK pathway ,there was a slight reduction in
the expression of EPAS1(1.36 £0.12 vs. 1.32 +0.28,P=0.451). Conclusion : Under the hypoxic condition, survivin overexpression
can promote cell proliferation and migration abilities and increase the secretion of MMP-2 and MMP-9. SVVexerts an anti—apoptosis
effect and promotes angiogenesis by upregulating the expression of EPAS1 in endothelial cells via the P13K/AKT pathway,inhibiting
the expression of CHOP-10 and caspase—8,and protecting the cells against the hypoxic environment.
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FHA EPAST Al CHOP-10 F3A28 4k K ML, T K
Rl e AW P/ SN T B b7 S T
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AN RE TR 3 40 & U ] B AR 3 S AT ROV, Tl
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PARvE 28 A5 Y MMP-2 I MMP-9 F¥e R
1.2.4  WST-1 R4S FERE ) 2 5 mL HL TR G ik
FIMA WST-1 $32R b, 58 20 R WST-1 ¥, AR XS
BUE KA RAEC, H:F0 2 96 FLAR, BFLANA 100 pl 2 000
AYHMIFD 10 WL WST-1 W, 25 6 FRFL I ARH 25 5 TC 4t
WLRE SN WST-1 ¥ 1R 1 min, 2390 T 24 48 72 h J&
FIHIBEARAE 450 nm JU5E A {8,
1.2.5 A=A I 40 R i A8k ORI F e R A i
4 CLMERERE, P/ Triton X—100 S 20, 537 FH7 240 a4
S 20 LR 0
1.2.6 Western blot & Jlj 41 i SVV EPAS1 ,CHOP-10,Cas-
pase—8 1AL HEHUASAHANMI AR 11, Ze Lk L R 2 R
s — 3R 2,45 B (polyvinylidene fluoride, PVDF) |, Fi] 5% 165
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($924 1:1 000)4 CiRH&MEH, K HMALFESTRTIT (1:3
000) T 37 CHFE 1 h,ECL K06 B5, MELEH, KA
Quantity one FAFHEAT H 19 554 IR EE (IR 306 % FE (inte—
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AT AR ML K 775, 76 Oxyrase 25 (B 37 AR
CoCl, Sk BEE 35 YL 20 R PERT RRZA 4N, 2 d SR 4R
A A R AT IR AH [ 7 2460 EPAST 2 13k AE 1k,
1.3 it
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RAEC %} (97.12 + 1.45) %, HE B MOI=150 A fE MOI,

A. 100 MOI B. 150 MOI
E1 fEREERENRELEHMELER(100x )

2.2 Transwell 12 & 4R

NFLIG SR 3 h R SVV T4 RS AN AR (190.1 +
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2.3 ELISA ##n MMP-2 MMP-9 25 %

ELISA 550478 Y% 48 h )7 ,SVV T 4140 b i
MMP-2 &4 (1.320 = 0.124) ng/mL, BAPEXFFRZE A (0.935 +
0.049) ng/mlL, Zs 5T R4 4 (0.927 £ 0.036) ng/ml, 3 4[]
TG 225 5 (F=139.316, P=0.000) , SVV T T4 5 Wi}
WBLH A 587225 (P=0.000, P=0.000) , 55 A Xt B 2H A1 B
X BRZHAH L1 22 R e Ge i L(P=0.725) , SVV T-TiZH 41
E MMP-9 & 54 (0.232 + 0.018) ng/mL, B YT FRZH Ny
(0.097 £ 0.006) ng/mL, %= FHXTHEZL 4 (0.103 £ 0.013) ng/ml.,
3 HZ AMFAEGE 2425 5 (F=258.074, P=0.000) , SVV T 2H
5Pt 2 22 538 A ST 2E X (P=0.000, P=0.000) , 1fi %S
FUXT RRAL 5 B M A ot 12 25 5% (P=0.277) (181 3)

2.4 WST-1 &4 4m o3 7 4k ) 45 R

i FHEFARALAE 450 nm Kb SCRE(E , AR CRERG
AR IR O RE AR, MCRAMDE R IR (R 1), R
Ty 2280 oy BT s T s  BROE BEA 6 x°=1.461, P=0.482,
ANTEERAGIE AR () A0 5 G G127 25 57 (F=14.199,
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F1 EARERE WST-1 sEMAE R E
) Ch) 0 24 48 72 Figpy {8 Py 8
SVVFHidl 1 2.307 £0.619 2.263 +0.267 2.252 +0.466 14.199 0.000
Rl apiE 1 1.348 + 0.195 1.612 +0.397" 1.893 +0.308
25 X IR 2 1 1.325+0.110° 1.633 +0.305" 2.000 + 0.376
Fygy {H 8.499 Fugn s {E =7.886
Py (L 0.003 P g s =0.005

W25 SVV FHiZH He# :a, P=0.001 ;b , P=0.004; ¢, P=0.000;d , P=0.005

P=0.000) , 41 [F] 4775 17 {22 57 (F=8.499, P=0.003) , 4[] F1 it
6] 56 58 HAE (F=7.886, P=0.005) . N&ANI 1] 53K, 24 h
BF 3 20 9 20 i 3 A SR A G it 2 2 F (F=13.068, P=0.001),
SVV T 70 41 A o B % W8 2H 25 0 B4 B 3 I B (P=
0.001,P=0.000) , Bt HE 20 A2 F 0] RE L 38 5 R D040 2%
25 (P=0918), 48 hJi7 3 HIEFHARLAIEL 722 57 (F=7.648,
P=0.005),SV'V T~ T 2H 20 ffi 184 5 2 T e A B P HR A s 1
N HRZH A Gt 22 5 (P=0.004, P=0.005) , 1fij 72 h I}, 3 ZH 4]
Al R 22 I Ge 2R L (F=1.518,P=0.251),,

SV R4l m
BAPEXTHRZL m
FHMEA O

i b 357 MMP & ¥ (mg/mL)

MMP-2 MMP-9

a: 15 SVV T Hidd He 4, P=0.000
3 ELISA &6 SVV F 3Rk xt MMP-2 #0
MMP-9 §) 4 i = 8500

AR 4 e S A 4m 0L )R B 6 AL

LA T AR SCER SRR SVV T
AN R 2 A B B ARk, SR BN 525 U RRZHAH EL S 30130
S I S 2 (F=7.385,P=0.008) , G, 11 40 i i > (F=4.197 ,
P=0.041), $/Rid3Ik SVV REHE R S 1410 b 28 (S—phase
fraction, SPF) , H: 25 53 4 1124 & X (P=0.010, P=0.004) , T

2.5

FF P HRZH N2 o0 HR AL S B AN T Ge 1124 2% 5 (P=0.659)
(#£2),

F2 HAEMNENITRE SVV EHEMEEHEWL (%)
20 51 G4 S 1
SVVTHiigH 15.16 +3.43 35.50 + 8.56
B RRZH 20.92 +7.74 22.16 +3.62°
25 I HRZ 20.11 +6.05 23.86 + 4.56"
FAG 4.197 7.385
PME 0.041 0.008

i, 5 SVV FHIZ LLEL, P=0.010;b: 5 SVV T4l b4, P=0.004

2.6 & iA SVV 2 EPAS] CHOP-10,Caspase—8 #9% %
Western blot 45 4 7~ |, 5 YL J5 SVV ik L F+ (F=
326.137,P=0.000), i #3524 EPAS] & A M X ikl
1.29 £ 0.11, X IR K 0.97 £ 0.06, 25 [1FIE4 K 0.99 +
0.06,SVV fig_ - EPASI ik, HA Giit=# 255 (F=17.765,
P=0.000), #I3ik SVV G CHOP-10 3Kik, 25 A 41t
2574 L (F=78.908,P=0.000) , i # ik SVV Ji Caspase—8
X Fe ik i B (F=53.823, P=0.000) , T B A 2H Al 23
FIXF IR 3 Fi R R IR B G2 22 7 (P=0.841, P=
0.891,P=0.955) (K 4 % 3),

T S—" S——

Caspase—8

U — m— —

4 SVV.EPAS1.CHOP-10,Caspase-8 ZEif&i% SVV 1)
RAEC At RIZEETH

%3 SVV.EPAS1.CHOP-10.Caspase-8 #EiL &K% SVV &y
RAEC it RIZSE2TH

2H 5 SVV EPAS1 CHOP-10  Caspase—8
SVVTFMI4] 3.01+037 129+0.109 1.50+0.17 0.26 +0.02
BAMEXT IR 0.69 +0.02° 097 +0.06" 2.84+0.27° 0.69 + 0.04"
ZSENEEA 0.56 £0.020 0.99£0.17° 2.82+0.27° 0.69 +0.09"
F{H 326.507 17.765 78.908 53.823
PAE 0.000 0.000 0.000 0.000

15 SVV 3R EL :a. P=0.000; b, P=0.000; ¢. P=0.000;d, P=0.000

2.7 P42/44 MAPK #7417 A= P13K/akt %74 7] 53 fn & 5 & 2m
6L EPASI &4 %k

IS 6 21 EPAST ARX Rk A Gt 25 7 (F=116.479,
P=0.000), 54t SVV 1) 3 41rf PI3K/AKT BHWTHIME 538 %
RELIBE7) 1Y294002 1E 45 , EPAST AHXT 3% 3k 1t 45 H B
HIZ AW HI[(0.78 £0.04) vs. (1.32 +0.28),P=0.002], P42/44
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MAPKGH # BH KT U0126 115 EPAST k70 JC i #
FZEF[(1.36 £ 0.12) vs. (1.32 £0.28),P=0.451], 1fij KFE YL SVV
) 3 2 LY294002 235 HACFERT EPAS] A6 4L
P22 5015 £0.07) vs. (0.90 £0.12),P=0.001],U0126
[FIRENH] EPAST F35[(0.02 £0.02) vs. (0.90 =0.12),P=0.000],
B YL 2 I 1.Y294002 4k B S 5 B 0 A 41 K 4 Ad B i
EPAS1 FiIKE IS 22 5 (P=0.296) , #8755 SVV EZ i it
P13K/AKT 4% [ EPAS1 ik (K 5).,

prast (D G e <= —

B-actin

SVV(+i svvi+i svvi+i SVV(-) svvif) SVV(—i

U0126(-) U0126(+) U0126(-)  U0126(-) U0126(-) U0126(+)
LY294002(-) LY294002(-) LY294002(+) LY294002(-) LY294002(+) LY294002(-)

1.6 1
i
4
®
ey
=
m
=
1%
f’:
=
d
\ d
\

EjEYLH AR L, a: P=0.000,b: P=0.451 ; 5 [T BEAA A L,
¢:P=0.296,d:P=0.000

5 Western blot #ill BEET 7 LY294002 #1 U0126
%t 2 ALAA EPAST £20i

P IR IR s T BRI A AU A ik
775 2 LA P e AL T 0 o S i 5 2E
X PR S i AR B T T LR R R AL G MMP
3 U MR AR T, PN B AR M A R G R | I
EIREAE R, R JFIE B ANNAE . Herh A R 2 Y
SETE TR LD LA SR o A A e LA A A
filf, ABIFFE i T CoCl, b FRANMIRIALLBR IR, e e
il SVV 2 [H A IR 7, A B 3k SVV REfE i N
BRI TR R MMP-2 MMP-9 73344 , AR
JAH,SVV & H /R SR i T 72— Jf

AR AU 5E  TERSVE RO, 6 AR N R RSN A I 4
A DA A SCHRARGE , A2 SVV
TR AT R LI A5 A R B T AR -, i S A
FF A S22 SRAH HARCTIE

S SR Il A A ) AL S EPAST kg
fn, EPAST S{2ZHAaE A E N Branped - m s
A A Z AP DI REAR G, HZRIA BRI BE Ak 1M 48 N Kz
H: K A ¥ (vascular endothelial growth factor, VEGF)
Ay £z i VEGF i i3 1% k32 /& KDR “HKDR/
Fli—1 54K iR 7 5% N5 ets Ff L MMP3
ik, ST N ZH 20 A UM A4S %% B, EPAST A 3E 2ok
ARG 48020 5175 S0 P44/42 MAPK 15538 4% R 200 it
KT 235 S i B % 42 P13K/AKT-mTORC2 {5 5
A PRI TE, ABEGEIE S B RS T i Rk
SVV fE [iH EPAST ik, #F—FH P13K/AKT % 57
PRI P44/42 MAPK 45 5 P41 1 75 4 590 4b 2
A& IR, FEIKE PI3K/AKT i B% 5 il EPAST 26
K, H BRI N B A A Ak B sk — 2, i BEL KT
P44/42 MAPK il %5 SVV #5240 (1) EPAST kA
R, AR, X BEZH FH T P44/42 MAPK 3 % J5
EPAS1 3552 2 KRS, HALH AT i85 Svv Al
HF U A A K R0 PISK/AKT A 6, DL
g RN SVV it PI3K/AKT B2 5
EPAS1 ik [H EPAST L5 41 iB 45 AE ) T
FEHE T3 , MMP 4338, ek | AR RS A
JERH SVV /509 VEGE 23 IS #5554 1l A T m
R TTREREA EPAS] E 5 AWFSE R
Z MR SVV 1 EPAST & 26k I — 5
PRI 5k ARG SEIR 25 RAHAT . A 2F 8 LA
shRNA-HIF2a F 14 SGC7009 41l Jifi & EPASI ik
2xfii SVV ik AR, i EPAST tAEJHFESVV R
ik, {H EPAS1 X} SVV i HAKRAE HHLHI 75 2 ik — 2

J3—7Ji T ,EPAST W25 T CHOP-10 %3k
P, HFRAR £ 2530 CHOP-10 FEak3ém , i 5[
PAT ARWFSEUE SEH R L3R5 SVV BN Rz 21
CHOP-10 FIH F#FE 1 Caspase-8 )& F g, Ut
B SVV BT T K AR MG B AE 19 ) — i A2 vl fig 2
i CHOP-10 2635, CHOP-10 2k 44 i o Jii
W 7 184 R R 1 2, 2 iR 2R SR
PRI, I R T, BARUS CHOP-10 KiAHY
JINREID 1 40 g 3% 58 I3 i TLR4 15482 5 Caspase
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(A F SRR P B R 20, SVV IR EPASI
Al B CHOP-10 Kk i) — L, EPAST 5
IKHE A CHOP-10 3R 35 98 /b i — 20 52 i MMP |
VEGF il Caspase & [1fUFRIA , LUAIEAE UE PN B2 40 fif
HagE TR AYTETVER

25 FRTIA ik SVV BN N K 4 )E
TR AR TR, HA RO iRt e Bk
P B AT BE S T P1I3K/AKT A% b i iy i
4ii il EPAS1 & 3R I8 A CHOP-10 ik 28
1), AT AE AN BGUF T 3 235 Suvivin (19 1L
N A AR AR AN AT TE BB AE IS T T, S
MRS A A TR 7 $ A T BRIS SEht A A 1
Bl S — 2D PR N FH i S R4 A P n)

S % X o
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