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Effect of over-expression of BIRCS5 gene on the activity and VEGF expression of cerebral
microvascular endothelial cells induced by oxygen glucose deprivation/reoxygenation

Huang Jianmin, Chen haiyan, Yun Yanfang, Yang Guixin, Jiang Yongming,

Li Xiaolan, Wei Baoying, Zhou Yingjie, Peng Lizhi, Mo Fen, Li Xuebin

(Department of Neurology, The Affiliated Hospital of Youjiang Medical
University For Nationalities , Baise 533000, Guangxi, China)

Abstract: Objective To investigate the protective effect of over-expression of BIRC5 gene on microvas-
cular endothelial cell injury induced by oxygen glucose deprivation/reoxygenation (OGD/R) in mouse brain,
and to analyze its possible mechanism. Methods According to different intervention methods, mouse brain

microvascular endothelial cells were divided into normal control group (normal cell culture) , cell damage group
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(normal cell culture for 24 hours, followed by OGD3h/R3h injury), BIRC5 intervention group (The cells were
transfected with BIRC5 plasmids of adenovirus and cultured for 24 hours and then underwent OGD for 3 hours/
R for 3 hours. ) and negative control group (The cells were transfected with empty plasmids of adenovirus and
cultured for 24 hours and then underwent OGD for 3 hours/R for 3 hours. ) . Laser confocal microscope was
used to observe the morphological changes of cells in each group. The cell survival rate and apoptosis rate were
detected by MTT and flow cytometry, respectively. The mRNA and protein expressions of BIRC5 and VEGF
Results

normal control group were connected with each other and regularly distributed in an orderly network. In the in-

were detected by RT-PCR and Western blot, respectively. The cytoskeletal microfilaments of the

jury group and negative control group, the microfilaments of the cells were broken, and the contraction of the
cells became shorter or moved to the periphery; the microfilaments were arranged in a disordered network; the
cell appearance was shrunk, the gap enlarged and a small number of microfilaments missing with gaps; In the
BIRCS5 intervention group, the microfilaments of cells were connected, spindle shaped with regular arrange-
ment and reduced gap between cells, indicating that the overexpression of BIRC5 gene could reduce the disor-
der of cytoskeletal microfilaments of damaged cells. Compared with the normal control group, the cell damage
group, the BIRC5 intervention group and the negative control group had significantly reduced cell survival
rates, but had significantly increased apoptosis rates, showing significant differences( P <{0. 05). Compared
with those of the cell damage group., the cell survival rate of the BIRCS intervention group was significantly in-
creased, while the apoptosis rate was significantly reduced, and the differences were statistically significant( P
<C0.05). As compared with normal control group, BIRC5 and VEGF mRNA and protein in cell damage group,
BIRCS intervention group and negative control group was significantly reduced,and the difference was statisti-
cally significant( P <<0.05). Compared with the cell damage group, the BIRCS intervention group had signifi-
cantly increased mRNA and protein expressions of BIRC5 and VEGF', showing siginifcant differences ( P <<
0.05).

cell injury induced by oxygen glucose deprivation/reoxygenation, and the mechanism may be related to its up-

Conclusion Overexpression of the BIRC5 gene has a protective effect on microvascular endothelial
regulation of VEGF expressions, suggesting that BIRC5’s regulation of VEGF expressions to promote angio-
genesis may be one of the important mechanisms for the establishment and formation of good cerebral collateral
circulation.

Key words: overexpression of BIRC5 gene;cerebral microvascular endothelial cells; survival; apoptosis;

oxygen and sugar deprivation/reoxygenation; vascular endothelial growth factor
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FKH A0 AU S A BRI B e PEAE Y . FRIR R B
IAP ® & ¥ %% 4 5 (baculoviral IAP repeat-contai-
ning protein 5,BIRCS) & T 4K H K B —Fh 4> T &

9

fo/N AE TSR B I T A L i BIRCS HE PR gt
WFE K B, BIRCS J:H AT LA 2 5 VECs #58 iT# 7
22 UL R HRT 4 M 9 T A i A8 R 2R B R 8 L SR Ik VECs
B ThRE B B o A2 2 A= Wit 4 2 B, 4 s 1 B TR AR A
SCE IR A2 1R v T B RS A A R 4R 4 DTG HE
DHE ) BIRCS FE PR 36 7 ki o G A< v ol jig A7 B R
T R o (FR L7 38 S AR HIL T 9 AR5 2 . bEnd. 3 4
M2 T VECs &, R U5 T BALB/ ¢ /NEUR R N Kz 24
JHO o 240 0 2 2 v M B AR AR AR S AR AP I A
Az g LA AR A AR AR G FEAR A0 RS IRk AR 5T DA
/NERUf VECs bEnd. 3 i/ EbE #1235 / & & (oxygen-
glucose deprivation /reoxygenation, OGD/R) #5 I 45
LA HD e it /50 T 0 A A Y Sl e T e e e e R
BIRCS JFUkii75 5 4k A i 4 3k, 8 33F HoXF OGD/R #E A
T M Y 52 e K LRI REAIL I S LA Ry ke ot P P A R T
FAY T A B B 4 At S 0 it A R AR i
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XBoD W [ 3K i 38 A= 4w BB A PR A AL PL R
745 G102 g A db 5 HIR R A R A Al SDS-
PAGE #E Ji¢ o ok i 5] & (5% %5 . BM0687) 1 H I i 3
WA= ¥ BB A7 BR 2 B, VEGF $i1& (5% 5 10542-
RPO) W F b5t SR AN B 43 A R /A 7], GAPDH
PR (5245 . FNab03343) 1y A B IE R A R A |, ECL
K5 &5 (525 . CDLG-4911) W [ 3% 10 4 B 4= Wy B
FATBRA ] B @ B 95 8 A Y B AT IR
cDNA 55— & Bl & (555 . XY-TE-0738) I H I
Vg EUHE A PR A RS F] 5 Lipofectamine-2000 (5845
11668-027) 1 A LM R FEA R MTT 17 (525 .
MBS843090-C)Iy H X L L HERH AR |, =
FEW AR (B 5 . D2650) I [ LB = N AE YR A
P2\ 7], Annexin V-FITC 4 (18 5 : E-CK-A111)
Ha DB SR R A IR A AL OB R & B R (O-
lympus FV3000) , it 24 il AL (CytoFLEX) , #3802 .0
FLCWLS-450 #), /N VECs bEnd. 3 (1% 5 :
HTX1926) , Y17 4 1 40 A 7 42 4t . B 95 #5-BIRCS
kL (8] 5. L24705) AR N B 2% RO (1% 5.
FH2193) .04 H _FE i 3Ea BRA .
1.2 #MEH3: % bEnd. 3 MM E 5. & H
10 % 5 40 1M ¥ 1) DMEM 58 4 85 32 3L 76 37 “C &% 5%
CO, MyTE I % 57 46 N 3E 1T 55 3% . 40 Jf A= 4 I BE 5K 3
80 Yo I HEATAE I TR 5 9% 2~ 3 UG IR RS
Y M HEAT IS S S
1.3 OGR/R 40 Mo A5 5 fy g vy OG04k K B i
bEnd. 3 4L 3X10° A/ ZTHEF T+ 6 fLAR T, FE 4
P BE S5, PBS #hidk 2 Wk 4 B A 10 %6 i AR IS
) DMEM 5¢ 4 85 32 56, 75 = [ M (37 C.5%
COy51%0,,94% N,) i#47 OGD/R K 5%, f5c A 1) [H]
Rk OGR3h/R3h, IEH X B4 37 C.5%CO, ki
I A v s FE A [ A Bsf ]
1.4 SEEHd IEH XA . bEnd. 3 40 M 7F 41 i 15
Fr e IE H B 3R 5 40 MR A5 B R 21 . bEnd. 3 40 M FE 40
Ji 8% % v 1E 85 5% B S £ 17 OGR3h/R3h; BIRCS
T4« 1156 R Lipofectamine-2000 % 44 X 57 4 i
#5TE-BIRCS JFRi A4 YL & bEnd. 3 40, 75 40 Mg 15 % 3
HIE W 55 5%, B S 74T OGR3h/R3h; B P xF B8 41, 7
SJefdi A Lipofectamine-2000 % Y3z 7K Yu Jif i 75 25 it
KL% Ut % bEnd. 3 20, 76 40 i 15 77 B v 1E K5 5% L B
Ja #4157 OGR3h/R3h, #5474l
L5 BOCHRAERMBEWENMIEE K& 440
il B % 4 B YA, (] R % B R K Ol 1< 10° AN/ T B
JE HAEM T RO R AR FR LT, PBS PRk 3 W, H
4% 2B HEE [ 2 10 min,0. 1% Triton X-100 iy PBS
VRV 3 W I AT 22 4 (5. 50 R 5 L TR = R OG #R E 40

min,0. 1% Triton X-100 i PBS ¥k 3 K. O R
£ D B SR AN i A 2 AR 4
1.6 PO LA ER (MTT) G40 R AE G R &%
2 20 00 J S T R R R A A T 96 fLAR
ORISR EEE R 110" A/ Z T 7E 37 CF L
5% CO, FEFRAABATHEF5 , 18 240 Mo 05 BE )5, & £L i Ak
BN 5 g/L B MTT ¥ 20 pL, 78 37 C F4kLL 4
h FE B EWEW A 100 L = F 37 B0 L& 1k 52 6
FEREIR EHR% 10 min J5 . FHEGFRALAE 570 nm K Ab
Rz S B (OD) , A 3 W, THE A7 36 R (0)
=SCE 4 (OD) /X B4l (OD) X100 %,
Lo7 Ui 2 P ASORS: D &4 B T T 2% 2 A i 0 S 5
ol b T VR 1 A M RO 4 Rl T 96 LAl L AE 37 C
TN 5% CO, B FRA AT HE IR 24 b 17 40 78 40 W
BEJS . f# | Annexin V-FITC #8 1= 345 & 1 % = 40 jg
ASGEEAT 240 L0 00, LA 4 A 20 IR 4 AR R & 100 )
BiAT .
1.8 RT-PCR %46 BIRCS M VEGF mRNA #f %}
ik T trizol R & 4R MU 2 A0S RNA, B
PRAE D BR He REUL WY A5 2E 47 B0 ER 43 06 0 BE AR
RNA 4fi B Fiy B, ok OD260/0D280 L TE 1. 8~
2.0 Z I8, i cDNA 5 —85 & Bl &0 3% 5k &
cDNA, F| %5t 92 i) 2 8 PCR X #4797 4% , A PCR
W H &K BIRCS K VEGF mRNA K % ik K,
PCR W 41 :93 C #ilZAE 4 10 min, 90 “CAE¥ 10 s,
57 CiB k 20 5,65 C ZEfH 30 5,36 IMEH . LI GAP-
DH fE A NE . 519 745 . GAPDH LiiE5149 5'-TG-
CACCACCAACTGCTTAGC-3'., GAPDH F 751 %
5-GGCATGGACTGTGGTCATGAG-3'; BIRC5 |-
2% . 5'-TAAGCCACTTGTCCCAGCTT-3", BIRC5
T ¥ 8l ¥. 5-CTCATCCACTCCCTTCCTCA-3';
VEGF 4751 %):5-TGCCCCTAATGCGGTGT-3',
THenl¥ .5 - TGCTGGCTTTGGTGAGGTT-3" s % 1
27 I BIRCS I VEGF BYMIXT R ik atE,
1.9 APEENE A BIRCS M VEGF HEH %k
WOSE 4% 2 4 L T 0 L A 50 pl RARIR A
(RIPA : PMSF = 100 : 1), # ¥ 10 min, 12 000 r/
min #5010 min B, Z 08 M % 25 A S K
M buffer, J§ BCA ¥ & H & &, 17 SDS-PAGE
HLJK, % 2 PVDF [, 5% AR W5k 50 1 h J5m A
BIRC5 } VEGF —¥i.4 CHH X, Fhfh b w
W E 2 ho A ECL W, SR A i1k 2% Kotk
8, A Image master VDS iR R G 885% . KR 0 #r
A (Total lab VIOD A7 K E i #r. LLEHMWEA
5 GAPDH H A7 W) 454 K BE W LU R .
1,10 Seitsgdiik RHA SPSS 20. 0 ¥k #k4r 48443
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o3 WL FR 43R i 20 B TA) R AT T 4 /N (UL IR 1D)

(D

FoA EEAEAB. R4 C 4D, BIRCS T 4.
# n =3 R =50 pm, X400),
[l AHmEBEFHILEK

2.2 FHAMMIAEIEE 4 MR R E S A ST
7 X (F =28.830, P <C0.01), 40 i 45 44 40 . BIRC5
+ 4l K PR PR X B AL 4R B AF 0 R [(73. 67 £
3.51) % .(83.33%+4.51) % .(72.00%6. 00) % |¥KF
TE & % REZH [ (100. 000, 00) % ] P <C0. 01), BIRC5
9 20 00 40 MO AE 35 R [ (83, 3344, 51) % | T 41 o 46t
i eH F0 B E X B4 [(73. 67 £ 3. 51) %, (72. 00 &
6.00) % 1C P <<0. 05), 4 il 451 45 41 (% 40 JfL 17 3% %
[(73.6743.51) % JFBATEX BRZH[(72. 006.00) % ]
W ZER TG I2#E L CP >>0.05), WKl 2,

ARG (%)

T T
B EE ki A i e BIRCS |~ Jilfl B e ad

A5 EEAEAME,a: P<<0.01;5 BIRCS
FHAME,b: P<<0.05, 4 n=3,
W2 44@BFEEENLEK

2.3 AHHMIET R A T A R I A 2 A0
M TR R 3 s B 4 AR5 DI,
FET- A0 s D2 - B 1 08 T 40 s D3 - 36 40 i s D4 1 0
T4, 4 AP TR ERARITEENL(F =
29.960, P <C0.01), 4 ffd 461 £ 41 . BIRCS T il 41 J [
oy

Xk BR 2 A 2 I 08 TR [(50. 33 £2. 08) %, (40. 67+
3.06) %, (49. 00 = 3. 61) % ] ¥ & T 1F % % B4
[(30.67+2.52)%]C P <C0.01),BIRC5 ¥ £H f% 4H
LR T3 [ (40. 674 3. 06) Yo JIK T 40 i 451 475 20 A 9 44
XFRRZH[(50.3342.08) % ,(49.00£3.61) % J( P <
0. 01) , 4t i 453 473 28 1 4t B 9 1~ % [ (50. 33 £2. 08) 6
FAPE XS IR ZH[(49.00£3. 61 B LI Z R I G2
BYCP>0.05,01LK 3,
2.4 BHMM BIRC5 K VEGF mRNA A8 X} 35 &
4 HAM BIRCS & VEGF mRNA kK F2% 51
HG %53 X (F =22.200,28. 210, P <<0.001), 4
JL 45 45 4. BIRCS + 11 41 K B % XF B 40 BIRCS I
VEGF mRNA 335 K-F- I T 1E 5 % B4 (¥ P <<0.
05),BIRC5 T4l BIRC5 K VEGF mRNA # 3k /K
SF- 357 1 < 40 A 475 2 R B P e IR AL C P <<0. 01) L 4TI
#1540 BIRCS5 K VEGF mRNA ik 5 A ¥k % 1 21
RSB LFEITFEE X CP >0.05, LK 1.
2.5 HHMM BIRCS & VEGF EHMM £iLE 4
4 BIRCS & VEGF # [ Rk K 2 5860 5 it
2 L (F =31.050,14. 890, P <C0.001), 4451
2 \BIRCS + i 41 J P %F i 41 BIRCS K& VEGF &
e 3K K- A48 F 1E F 6 B4l ( P <<0. 01) . BIRCS F
T2 BIRC5S M VEGF 25 [ &3k 7K V- X w7 4t i 452 4
HABAPEXT B ZH (P <<0. 01) . 40} 41 445 41 BIRCS Iz
VEGF & H £ 5KV 5 X B4t 22 R g it
BN P >0.05), 0% 2,8 4,
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FORNHEXRHHEUNGEDERT, OF E % 4B 44
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M S AGIRS . WF 5T & B, VECs 358 1 Ko i % 1 B AR
A BH A A8 e A 0/ 5 i A S T I RSN S 41 I A
ST R RGBTy e B 4 A7 7 4% U0 A OC . 5 B0 A 2
JE R 2 ) BE BRI T L BOR R M T R T AL R
VECs 75 32 A% F8 F 57 S H: B RS 1 2 15 vl o 22
AR PEAE S . SR, B VECs A 7E TR AR AE K
SR A | A 200 TR A S I 1 RE D 55 L S e S
FIH ML 75 5 PR T 55 B B B B R R BR o) G I R iz
25 I P I A (1 R T i N 8= NN B o 2 A Y
VECs [ Sl fa , LR HE 14 55 A K B4 M) S 478 20 2
ST FNTE B R W R BB T AR 5 2 55 i Ui — O A,

BIRCS A T NGt fk 17925, i1 4 oM+
3 AN A A, %3 B g i A AF R (survivin,
SVV) , B 142 4> 2 H 8 20 W, AH X 43+ Bt it 16. 5 X
10°, & H Ay JH T 1 i 25 A (inhibitor o f apoptosis pro-
tein, IAP) 1 i Bt 9 T2 4 F B 5 L 43 F o e /D LI
LA FTER A FEW  BIRCS 3 K Ik i (1) 45
SEPEFEN, HAR S B SVV I AR H 258 T o 40 i
LIS 2K MIFUESE SVV 1E VECs HE7E &
F35, IR & B BIRCS 3N K H ik SVV B 20
TRAE Y IE MR P T g L L fR g VECs 3858 GE 8 7
28 ARPUET A M A B AR . WL, BIRCS BE R
HF3K SVV /T LLF IR VECs [ 5 8 K4 AR 3 97 48 %
Az 8 A i A S AT P AR A2 a0 R v T B RS A R 4R A
. BIRCS 3 # VECs 2 5 M 3 1§ ¥ 1% i 1) il
% AE SN 8 Bl K P 2 1 0 1) IS YR Y B 4w A 1 BIHIE
S HLUAS — 5 57 30 S 7 il 0 52 0 B 451 35 17 4 G
W5 AR 2D D [ P 4kt i

VEGF 1 Ry 0 5 M i A9 42 i 45 AR e 1, 1 S
VECs %1 1 % 2 2 B VEGF Z R 454 J5 7 W e Ji
Pt 3% fire 1 67 5 VGBS L A1 32F 3% B 400 M S B L O U0 4 e
PN Tl TR 6 AL B {5 5 1% 330 38 15 5 VECs 43 241 58 KT
B b AEE 2k i A 2R i [ AT R VECs
PUT-AH G A Bel-2 3k B} APo-l/Fas mRNA
Fik T, 50 VECs P8 12, 48 K5 57 2L i RS e
PRV RS KB, G A 2E S I A6 IR R AP R VEGE
() 7K P A AR R 3 B B 7 &, OF L VEGEF 1
K- 500 32 A BR 0 KA 200 2 B 3 O A 0GR
VEGF 75 I 15 2 J5 0 3 46 B8 2 7 38 5t v 403 8 o B 1Y
PERDS . DB BE AR 0 58 & B, SVV il 7] YM155
AL SVV #l VEGF mRNA e H & ik, W4
22 [] 5% 30 TE A O, A T I ARG B il A % BE L 32 % BIRCS
5 VEGF M EAEHEA mERERHE . AR R
KI5 IEH X B LA EL L 53405 28 0% 20 P 2 5 B 40 i
T2z Wi 24, Sz WAR HE B ZE L, 7T UL 48 A0 4% 45 . 18]
B0 K o 4 B A7 3 2% B S A O O T R o i 58
s

it it — 2 H BIRCS i35 19 bEnd. 3 4, & 340
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