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Effects of survivin gene over—expression on vascular endothelial cells

Zhang Haolong , Zhang Chengyao , Zhu Fangyu,Wang Xuehu ,Zhao Yu
(Department of Vascular Surgery,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract]Objective . To observe the ability of cell proliferation,anti —apoptosis,and angiogenesis of rat artery endothelial cells
(RAECs) after survivin (SVV) gene transfection. Methods:The SVV was transfected into rat artery endothelial cells (RAECs) by
adenovirus. The proliferation rates of RAECs with or without SVV transfection were determined by CCK8 assay .The levels of birc5,
caspase—3,bcl-2 and cyclin D before or after transfection were detected by real-time PCR and Western blot. The apoptosis of RAECs
was induced by H,0, and the apoptosis rate in each group was detected by flow cytometry. The angiogenesis was detected by immuno—
histochemistry with the RAECs specific marker CD31. Results ;. The bircS gene and survivin protein levels were both elevated in SVV
over—expressed RAECs determined by RT—qPCR and Western—blot assay (birc5; P=0.006,SVV protein; P=0.000). Meanwhile , the
Caspase—3 protein levels were decreased and the bel-2, cyclinD levels were increased (Caspase—3: P=0.000;bcl-2; P=0.000;cyclinD;
P=0.000). RAECs transfected with SVV exhibited a significant higher proliferation rate. The microvessel density(MVD) was much
higher in RAECs transfected with SVV than in control group. Conclusion ; The ability of proliferation, anti—apoptosis and angiogen—
esis is significantly elevated in RAECs after SVV transfection.
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R & RTQ-PCR &5 & (TOYOBO A ) ) ; #5457 SVV KK
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SRR BRZEL 1S (P=0.000) | 1E 3 415 23 i 0] HR 2 25 5
TG L (P=0.770), 1T real-time PCR Al #5345 20
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&1 7AFE MOI & RAEC #3E
Tab.1 The RAEC transfection efficiency in different MOI values

s} ] 50 100 150 200 300
24h 15% 40% 60% 90% 95%
48 h 40% 45% 63% 95% 95%




BERERKFZER 2015 ££55 40 £ 4 #7 ( Journal of Chongging Medical University 2015.Vol.40 No.4 )

1.50 MOI;2. 100 MOI;3. 150 MOI;4. 200 MOI;5. 300 MOI( &1 A 25 24 h, 100 x ;B 2y 48 h, 100 x )

B 1 &H MOl ERFEERSE 24,48 h FRERRIET RAEC R HALR BT (100 x)
Fig.1 Green fluorescence of RAEC in each MOI under fluorescence microscope after transfected for 24 h and 48 h( 100 x )

(BRI bire—5 3 PH 1 Fe 3k B AR X T hr il 41 36 PR A 1
55, 25 AR BB bire-5 FER FRIATN 0.936 +0.317, [IHEXT
HRZH > 1.030 + 0.298, 52504 7 2.003 + 0.217, W35 2, 5286 4E
SRR 259 Gi it 75 L (F=13.397,P=0.006), VL&l 4,5
2, SVV shRNA ZH4025 P IR bire—5 JEFATHR (P=
0.005) , [F] A3 B 14 %o i 2H L3 3R 7R (P=0.003) , 25 I X
N SRR IRZHAH H 22 7 0501 124 L (P=0.687) ,
*R2 3AEMAMF SVV EHE bircs BRIEER

Tab.2 Expression of birc-5 mRNA and SVV protein
in each group

21531 SWH T bire 5

25 IR R 15.620 +2.289 0.936 +0.317
A RR A 13.600 + 1.560 1.030 +0.298
SEHRH 186.500 + 13.590 2.003 £0.217
FAE 460.260 13.397
P 0.000 0.006
MR Uhgigx SV

Survivin -
GADPH MENSSES  S— —

2 300 MOI #4853t 4A SVV EARKIX
Fig.2 Experssion of survivin protein in RAEC with or without
300 MOI

2.2 EiE SVV 3t RAEC 374 48 1 69 % vm

RAEC 7E 94 SVV JE[H 48 h J7 15 1 CCK-8 #4420
YA AE I DL (35 3) AR T AR BR 22 il () A K th e an 181 3
JiR B R SVV T IRZHAIAEAE 3 h J5 35O EHREAC,
vector+RAEC W {3435 (P=0.000), 1Mi1E# RAEC 5 vector+
RAEC Z [A]22 7 EGei2# 5 L (P=0.911),,

CCKS Kl 3 21 AH e (A 150

25 e IR I ot 25 ARSI e SCHRZH

2.0

LS ST Avogn)

1 2 3 4
KiFRmtE (h)

3 CCK8 #illlitskix SVV /a3t RAEC H5EEE 71AI M
Fig.3 Influence of SVVon proliferation of RAEC detected
by CCK8
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0.001),SVV N A5 3 Ah 2 20 240 i 94 722 I Sl yel A1
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2.4 caspase-3 Bel-2 cyclin D /£ 3 2040 & 64 K ik T AL

Western blot Z55 7R i #38 SVV LR caspase—
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HRAE TR 22 AR AN 8] 7 B . 255 s SC e Al
caspase 3 R4S P AL Ak X FR 40 0F 8 B, HL Bel-2,
eyelinD $25 FIXF HRAL M IEAH B B 71, 2 R Geit2#
B ( F e 3=336.148 P, 5=0.000, F, ,=449.907 , P;,,=0.000 |
Foyiy=71.200 , Py,p=0.000) , 41 0] P 1 FL S50 41 cyclinD |
Bel-2 B HAb 2 A TH 5 (Pt swsen =0-000 Pt s (e =

Bel-2 caspase 3 1£25 FIX HR4T

#*3 {BE1-4hHEAE
Tab.3 Absorbance value of each group from 1 hto 4 h

0.000 . P,y jinp (svv+c0my=0-000 . Pyy 5 (cr1coy=0.000) , I caspase 3 R H

il 2 IR (P gy =0-000 . P 30630 =0-000) , eyelinD |

55 B ) IR 2 v 22 R TE S

A3 L (Pagee =0.210 P, ,1=0.501 Py, ,=0.965) ,

2.5 CD31 2 K RIESH AR AL 64 K B o %37 A ML
CD31 AR S Y E AT VEC MR b, S b s (i

205 1h 2h 3h 4h Fg {4 P {8
SLIGA 0.761 + 0.049 0.912 + 0.041 1.360 + 0.032 1.980 + 0.052
25 I IR 0.751 £ 0.034 0.867 + 0.025 0.945 +0.022 1.121 £ 0.047 200.060 0.000
[ HRAL 0.741 +0.051 0.861 +0.032 0.942 +0.053 1.195 +0.074
F A8 387.616 F, i 71.200
P4 0.000 P, = 0.000
i} eI . 0.1 pmol/L 0.5 pmol/L . 1.0 pmol/L
=/ = =
0.89% 15.96% 68.64%
2] 2 2]
=29 & £2 =24
2 206%| = 3% 21 A ¥ 20.04%
= e - AR G
@ 10 10> 10°  10* 10° 10’ 10 104 10° 10 10° 10! 10° 10°  10*
Annexin-V Annexin-V Annexin-V Annexin—-V
4 SAAMNEEHKHNTEEEFFE,0.1.0.5.1.0 umol/L H;0, 8 h J§ RAEC AT 1R
Fig.4 Apoptosis rate of each group cultured with 0.1,0.5,1.0 ymol/L and serum—free culture medium for 8 h
H,0, % 1g SVV-Tii Vector
S E E
43.41% 60.52%
S =y >S4
=1 =1 2
% % ' %
il =1 =3
24 27 27.00% | 271 36.52%
s 1 2 =)
R wr vy S v ey
10° 10! 102 10° 100 10° 10! 102 10° 10 10° 10! 102 10° 10
Annexin—-V Annexin—-V Annexin-V
5 #&4H% 1.0 umol/L H,O, 438 8 h /AT ER
Fig.5 Apoptosis rate of each group cultured with 1.0 pmol/L H,O, for 8 h
R4 BAMPK caspase-3,bcl-2 K cyclinD BIRIEIE R
Tab.4 Expression of caspase-3,bcl-2 and cyclinD protein in each group
gﬂf'] CHSPESE—:’? Bel-2 Cyclin D Raa[uw}(a\»«'n) Pm.w 3(svwcon) P.»(L,,m 3(cmeon)
25 AT IR 244.900 + 2.400 28.300 = 0.980 108.300 + 11.500 0.000 0.000 0.210
BFE X 2H 237.000 £ 2.010 54.500 + 1.210 140.500 + 8.890 Pt (awvsen) Prootansen) Prooensen)
SO 194.230 + 2.640 140.530 + 8.890 218.330 £ 27.537 0.000 0.000 0.965
F{E 336.148 449.907 41.097 Pyt svvsen) Pyt svvsen) Pyetinsveen)
Pl 0.000 0.000 0.000 0.000 0.000 0.501
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Bel=2 e —

CyelinD — “

6 Western blot #:ll%& 48 caspase—3.Bcl-2.CyclinD HZ54L
Fig.6 Expression of caspase-3,Bcl-2,CyclinD protein

in each group
14 = Caspase—3
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1% l
1.0

I CyclinD
o B I I

Caspase=3 , Bel=2 | CyclinD AR &k i

04
02
0 e N
JAT: RAEC f{ﬁfﬁg%%; i SVVFH

7 Western blot #illl Caspase—3.Bcl-2 % cyclinD & BHI&RiE
Fig.7 Expressions of caspase-3,Bcl-2,cyclinD protein relative
GADPH
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CDK9 % ,CCND1 ,CDKNI1B 4l il 2253 24405
RS2 G1 I S AT (k240 e i
S i R R B 7775 , LI RAECH SVV 1
23K, JFiE 1T Western blot, real-time PCR I LAGEAIE
KH CCK8 W58 & B, LM SVV REAAY RAEC %%
X BB ZH A3 58 B 1B 8. Tt , Western blot 255 i
TR HAEEIFE E FH eyelinD1 3506 FEZH BH & 7 &7, 1ha BH
SVV nfREFIFEZ S T RAEC 41 IR YE . il
AN A cyelinD1 AR AN G1 3] S 1]
Sl AN TR A3 0 G1/S RGN LS 46 S, M
RORGRKE T A0 MRV, AR A P A1 0 A i 1 5 7
ROCRTAFE) THTE IHER T VECs 158 KX — B
Ui, AEATy s B — AP SRR

caspase Z NG I 1 K222 P T3 P Y R 3D
- BN A TR R T e % E AR i
caspase—3 BN AR T B OCER AR 1, 38 5 DA JCTE 14
AR I A AE T 20 M | HA i 2540 35 (short -

I xpivad”

1. SVV T+t RAEC;2. vector+RAEC;3. RAEC control
(A 27100 x ;B 7 400 x ; AbR/RFA M)

B8 3 HMAESTAAL AR Pl E A ER
Fig.8 The angiogenesis in the muscular tissue in each group
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prodomain ) BRI 43T, AWk fa  VEF TR N 2 R
BB, A 2R T5 5, 8 R X
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AT AR A A T, [} Caspase—3 FTG AL 1T
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T B SR A A A VR Y, Bax MDA 3 B — 5%
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Bax 3K Ho ik 5 4 i 52 30 98 Tl 75 A A
T G098 caspase—3 FIRECT TG W]
Bel-2 Al 4R A JH T, AR5 i B RAEC
H) SVV JER i caspase—3  Bel-2 (515, ffi H:
BT REZH 3 1) T I AL U 38 i Western blot fiE
S, [l 2 UK 5T RAEC TS, FFUESE SVV T
T RAEC i T3040 R I 25 TR, F BE A,
RAEC HH SVV FER T RE-5 HAE M 2L, e
7] Caspase-3 )31k, i Bel-2 5 Bax HY LA,
ARRAREE F0H T LR EAR M T, e T
RAEC (i3 A I A H T

A8 A 48 AN E AT Y 6 41 I A8 a8 6 40 1 4
J w DK e FRTT I BOHT 0 0l 787, 3 28 5 R A 45 - 4t i
AL BT R A 5 100587 DA B 200 )T XS5 LGRS
I S5 R B Y 1 LA K S | TR OB Y 148
AR o — 00 B 22 20 B AN 20 B R - 1) 5 et
PRSI PR RIATE X — R rp A R - |
(angiogenin, Ang—1) BEAE I I PN K2 A FRIASVV,
H Ang—1 BIFERRA SVV [ 0, B {2 k3L
M B A, WA BE o R BT A A= R 7
I JCET 4 20 i A= A PR 75 S i L 3 %) 1N e 4
WAT 2257 %8 TR SVV BR85St FLaR Ik
TR B8 SVV ATRER MAETE b AR K P 17 0
PR LD RAIE T A= 48 B i, ASBiFEid o
PRI 7RSS SVV TRl RAEC, G 4l AL i
pric CD31+/) VECs, % H & A SN HTAE I A5 1L
SRR B2 ] SVV BERIRGA S VECs
DA 25 05 2O 0B AR 1 A8 DIAR G .

25 EPINR  ARHEGER I T RSN R 1 Feik RN
HMIALAE R T 4T SVV 1Y RAEC $L8 T, s
B NN A AT T IRE SO BB ALR T
MZ T, S5 20k T o MUY REARATAT SVV T
) RAEC Ifi4 , BFRE IR DI RE . ARG R I
P T IR LA SRR, BT XS SVV R UL N K A0 g
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