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Effect of RNA Interference Targeting Survivin on the Intimal Hyperplasia in Vein Graft
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[ ABSTRACT] Aim To investigate the effect of RNA interference targeting survivin on the the intimal hyperplasia (IH) in

vein graft in rats.

Intimal Hyperplasia;  Survivin;  Gene Expression;
Methods Autogenous vein graft model was established in 48 Wistar rats, transplanting the interior jugular
vein to common jugular artery by microsurgical technique. The rats were divided into 4 groups according to different processing
methods, including control team, empty vector team, shRNA control team and shRNA targeting surviving team.  Vein graft sam-
ples were harvested on 1 or 2 weeks after surgery and survivin mRNA were measured by reverse transcription polymerase chain re-

action ( RT-PCR) .
tion cell nuclear antigen (PCNA) .

Western blotting and immunohistochemistry were also used to detect the expression of survivin and prolifera-
Apoptosis of vascular smooth muscle cells (VSMC) was dectected by TUNEL.  IH was com-
pared at the same time. Results The IH was evident 1 or 2 weeks after vein grafting, and ameliorated by transfection of

shRNA vector of survivin ( P< 0.05) .
Expression of survivin and PCNA decreased greatly in shRNA team, but the positive cells of TUNEL increased significantly.

The expression of survivin mRNA was also inhibited significantly by shRNA of survivin.

Conclusion Local transfection of shRNA expression vector targeting survivin can inhibit the IH after vein graft, which maybe

accomplished by the inhibition of gene and protein expression of survivin.
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(survivin) A& — UL A & B0 AU T2 & 3 400 77 (inhib-
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F 5 4 AF276775) 4 A\ 2| RNAL R itk tF o, &3
RNAi f 875, Bl B B — T X EZH B 7 EX
P&, il BLAST 3 4T F IR 247 52 & KK RNA
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ACA CTG AAC CAT CAA CGA GAC AAT AA)5°-GGA
TCC CGT TGA CAC TGA ACC ATC AAC GAG ACA
ATA ATT GAT ATC CGT TAT TGT CTC TCG TTG ATG
GIT CAG TGT GAA TTT TTT CCA AAA GCT T3 ; A%
% shRNA # 4t % 261~ 289 z 8] # 29 bp 7 7| (TCC
TTA CAG TCA AGA AGC AGG TGG AAG AA) 5’-GGA
TCC CGT TCT TCC ACC TGC TTC TTG ACT GTA AGG
ATT GAT ATC CGT CCT TAC AGT CAA GAA GCA
GGT GGA AGA ATT TIT TCC AAA AGC TT3 .
1.2 T &g

KRANFAREAEREEELTRFF|, BT
BamH ivAr Hind Gifir & B8 477 . B Y, 4 T4 & g iE A\
pGEM-T # k. # 8 K MK R KA 10 WL, 4 5 WL 2
XEHERNEWRERIUT RAE UL #FEZRELH
4k R (reverse transcription polymerase chain reaction,
RT-PCR) 7= #7( #7 0. 25 Ug) .1 UL T4 #% ¥ ¥, 4°Cit
W o [ BF A TSS il & R % A 40 fi: A AT & DHSa
EIBEAEFIREZE Agom H 0.3~ 0.4, B ImL
#,4°C 1000 /min B0 10 min, ¥ EH4K £ £ T 100
W.TSSHF. RER LREEFYMARZAHA
15, 7K 30 min, Am A\ 500 UL LB ¥ 5% %, 37 CiRk %
B3+ 1 h, & J5¥ 8 R A 5 %A E 4 IPTG/XGal & F
FEZWIB IR L, MM EE BRBRELR
M,oEEEE, BRANELATFHRTFILM(EA
ETEMNEER), FIATEEERN T EH,
1.3 8% IR RNA RIEAFIKRHIHE

BamH iv.Hind @3 5| ¥ B 47 %= 4 pGEM-T # 1K,
BREXEWEHN AR, EXEERNAER, ¥
RNAi J¥ 7 4 B 4% \ pEGP-C1 # 1k, 49 2 shRNA E &
FEEE, BUAAFIFE DHSa, FAE R fFLAME
WE ERELARE. NBEEHNTF. 2544
A pEGP-shRNA-C *f B8 F1 pEGP- 4 7 %-shRNA
1.4 FNEBIRIEE N RARAULE

Wistar AR 48 R(HFEER AZ LR+
R AE), BEE T, R E 200~ 250 go 10% K A A
BE VA W 300 me/kg BE B VE ST R EE . 1T LW B MAH
BFABEBRARATEKE XKL 4 om, i %
oK, 11-0 B 4 4 % —m & BT M
R, BN E O ETES 6~ 84, FNS A
7t BB 4. = # 4k 41 shRNA T FR 4. & & % shRNA
B, BHABLANLTH(E6R). WhHHM K BEHEE
Jik £ B F [ B F Fg i {K Lipofectin ( GIBCO/BRL) & %
B DNA kL& 7 o 92 9 30 min, 5 F| 11-0 T4 4 4
LW E KB SR ABETRMAE S k. =8
B4 B A pEGP-C1 = Fidr, xf B4 6 A £ 3 A

AR EBEE 1.2 B BREE &K, AT EF-.
1.5 HARSEUE

Bt E K 4 b BRAT R, REEHRET
MEREERELEER. AT 10% FHERD
A B, E LA E B IR R A R R R R, T R
4Vm BVl o RJEHHBLE Z K, HE fo i /p 4F 4
VG 36, NAAENEGRI M A AXERBR, &4
MHAZDHEAIRS A&, N ENERE, R-FHE.
1.6 ¥EEFHRREIERK

£ B 27100 mg 11 & 4 27, /i 1 mL Trizol 2, 12
UK RNA i 2 F 4 ¢DNA. AR GenBank JF 7|
54, & F %5141 IE X 4%: 5°-CTG ATT TGG CCC
AGT GIT TT-3", & X 4%: 5’ -AAG CTG GGA CAA GTG
GCT TA-3’, F= 41K /& 336 bp; 1 % BB 3| 47 IF X 4k:
5'-CTG TGC CCA TCT ATG AGG GT-3°, X X %k: 5°-
CAT CGT ACT CCT GCT TGC TG-3’, = 41 K & 606
bpo 20 ML PCR X i f&k %, Taq DNA 48 1 u, 3147
% 50 pmol. PCR R KL % #: 94 CTZ ¥ 2 min, 94 C
B 30sT 55 CHE M 30s 72 CHE M 45 s, 163 30
WK, B 5 72 CHA# 5 min. 2% TS 6.3k, K B 3
RERGE L T/E, DA F TR EE
1.7 HRBELANZREATEN
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nuclear antigen, PCNA) S Bk E RN EL
BN E( R IgG 41, TIEWKRE 10 100) . SABC & 3
£, DAB & % . TUNEL % AT & R F & W & &KX
mrENE, HRAANERFALE DABEE. E¥
Bk 1E N B & 2B, PBS B —HEFA M 4 B, 400
EHFETHE, KA A E CF RN
M, T3k A B P PE B R R E A
1.8 HEBEBENESH

W FRENV RA mE AR, T A
LG, M4 ¥, 4 CIKIE 12 000 r/min & /& 10 min.
ELREERSOFEXFNEEGRKE, ¥ E&HK
EREE—AF. #% 10%SDS B 77 ¥ B i% 5 X,
Hamh A EEIN I EEHES 100 e, Bk 5 ¥
FEURINHEBRAALZRE. WELS LEeHIERE
W HARICE & Marker 1 B . 5% FE A 750 = 08 &
W 2h, —#401:1000 %%, & T4 2h 5 TBS % &
49K, # 1:1 000 e N\ B 41 & IgG-HRP, TBS %t 4 K J5
AN ECL £ %% 2 min, B £ £ & 2 min /5 % 4% K
Fo BRBREANMAZG EBELIIT, TERALEME.
1.9 ZitFEIEFE

HNERHFENN, AEHEKA ¢ B8
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2.1 THIERELE

T 4 5 B Jo Bk ik FH 1 B 95, 5 B kL H
BamH ivAl Hind @AY, 37 1% & 1E m4i A B 1 7 B
TR, EAT HAAKL 3.1 kb, XEY) G4 135
bp HI A B 2.9 kb 34k F B, IESN H 1R B
2.2 FEAFIFRNA HIrHWEERBE

shRNA 714 2 44 51 20 i R0 3% 10 K g #F 1 )5,
16 FH 4 T 9% B2 B K2 DNA, BamH iv.Hind @GR 7]
K. SHARBREAFRN KL 4.9 kb, X
P 135 bp H I BR 4.7 kb 304K A B, BEDI 45 R
DL 1. MIFFEE R, RNAL A Boddi N pEGP-C1 %%
A, I RNAL FRIE K.

2000bp
1000bp
750bp
500bp
230bp

100bp

& 1. E4H pEGP-C1-shRNA E{AEGHIE K & M, >3 DL2000
Marker, 1 24 BamH iv . #§4], 2 55 BamH iv.Hind GXUEE Y], M, N
DNA / HindIll+ EcoRI Marker.

2.3 AARESELRBER

A 1 A, 2Ot BAEs T ol WA M ik 2 K&
WG B 2 B R Rk B 2 B, REA D,
HE Yt K 38 S 47 4 VG Jetm] WERIKFEAE G 1.2
WIS E, KJ5 2 F A B A o 9 B B B3k
21 .shRNA i FE 2H 15 5% R 4 P JiBE 0 A R P AR BL, 22 57
TEFEE(P> 0.05); A77 %K shRNA 41 Py i 386 A B
BIBE(ED .

® 1. BiESRKNBEEEEREER (« Ts, Hn)

B g B & O ATk B

1)4 24 13 2 &
IR ZH 16.0%£7.2  22.6%6.2 13.6%X7.0 17.0%8.0
st N 16.418.1 21.416.8 126182  16.618.5
shRNA X F& 41 15.8%7.3  22.016.4 12.8%5.8  16.516.9
HAFFhRNA 2 8.6H4.20 12,615 9 6.0£3.2 10,143 4%

a Ny P< 0.05, SXBAMEL; b4y P< 0.05, 5 shRNA X[ JRZHAALL.

2.4 GEHLANECHTENR REEBENTER
IEH F IR > A7 R B E T A PONA PHAE
Rik. BHEG 1~ 2 J, X B4 M SRR T A7 &
FTPCNA B 4 41 f BH Y2 1 22, 41 A Jo3 B0 A% % B
Bfh; A7 R shRNA AR5 1.2 A, 427 R M PCNA
EAREWET XA, HT- g EEHmP< 0.
05, % 2 M 2) . S H T G 4 R340 5 G
s R AR — B, Y47 3% shRNA RIB# k54
FREAREERD(E 3) .

2. BHE 2 BAXTERLE (A) T FRAEFE R shRNA 4H(B) AT
WM EE) FEBFEREARIERNTRE) ( * 40)

2. BIEHIKE S EE MR R A RS B TUNEL S48 RIS (v L)

R PCNA TUNEL
A
1A 2 A 1 2 A 17 2 [
X HE 4R 26.2% *11.2%  29.4% *7.8% 32.0% *7.5% 38.5% 7. 1% 14. 0% T4.0% 18.5% *7.0%
TEEHA 26.8% *£10.8%  27.7% *4.9% 34.9% *7.4% 37.7% *8.0% 14.5% *7.4% 19. 7% *4.0%
shRNA 1B 41 25.0% £9. 1% 28.3% *6.8% 35.7% £9.5% 38.8% *8.2% 15.2% £5.5% 20.0% *8.2%
HFEhRNA A 13.4% £3.6%%  11.2% *5.4%* 18.6% £6.0% ™ 28.0% £5.6%*  25.6% £8.0%* 29.0% %5.6%*

a N P< 0.05, 5% FAMEL; bl P< 0.05, 5 shRNA X B AH LE .
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3. BE2 ARREQITLER 1 RIEREIK, 2 A0
M, 3N AKA, 4 )9 shRNA XTHRZH, 5 NAEFEE shRNA 4

2.5 ¥ EEBURRESHBERNER

IEH & Bk £ 77 2 10 mRNA R iA 1R 2> (0. 06 £
0.03) . F&4H 1 A, X R4 AR I mRNA FRIL I &
B9 KRG 2 & RiE M. shRNA HAERE 1.2 &
AAFR I mRNA Rk B2 (£ 3) .

% 3. BEEIKE BT EM mRNA FiAELE (v t5)

4l Tt 1A FHt 2

xf REZH 0.6410.20 0. 84 £0. 30
R A 0.59%0. 18 0. 86 £0. 25
shRNA X HE 41 0.58%0. 26 0.79 %0. 29
A 173 shRNA 41 0.25%0. 12 0.21 £0. 04

a AN P<0.05 5xBAME; b2y P< 0.05, 5 shRNA X FZHAHEE

3%

EARRRE—DH I IAP R 5 . TAP X
BRIE 4k Bek2 ZRfE K ILE X — R T HEEA.
AR R RIE T NHI IR 24300 % Fh b g 4 21,
EAAEDHUE W RN AR RIL . DR, EHFR
A4 Fas. caspase bax X 5 £& 5 2 P T2 31 B A
TIRMET, &ZES KB H R T H KT
Caspase ZR B0 HUE I 18 18 82 B 02 9 T R AR I %
AL, AR A7 2R BE I B Fas/ caspase8 1 Bax/ 4 iy
K CHFH caspase WHAAMF T2, 7] AedEd/E M
TENHETRAERICE R, B B & RMN &
il caspase3 M caspase7, MIIHIHIET .

M MERAEHEL PN ERR. ZHBEMZ
LN Z 5 SR B AR, X R mEsh /752 81
AR SO P 3 L 1 S 2, i U0 R AR ML B T AT AN T
2 ERAATIZHNR B BT VSMC P T B K& 4
P4 5 A A BT 5 B L B R AR I — 1 AR
o PR A o IR A B D T A R T sk
Mg HEYE, T VSMC 18 5E S Py 4 A ) 5 e 46 1k
ME B . XKL A B AR RE SR B 0 T
B AR, T B3 28 A R IX — Il R S o FRATT B BR A W
FEAIROLIUEW] VAMC MR T 5HEA 25 T # ik

Ford Ja i IS B 9 I A, IR H o VSMC 13 FE 58 T
AR RM, BRIk 2 Ah, B 2 Fh g i IR 1 3% %
TR RN EREYS S Tix— 2838,
{HREEA N IR, @ 2 3 VSMC T2 R 57 1k #% il if
ERAE HAENFRREARZ,

RNA T 4% FR 5 R 0B 9T 725 ( gene silenc
ing) , AT K K BN i S S P T 250 25k [R] B BT 57
A, F BRI FHXEE RNA 5 500 i 4R 5 7 RNA
FESEAOAME], T I R R R R A . T
RNA 7EA& A Toi2de 8 RIS T K EAE R, MR/
[ JeAE RNA (shRNA) 1 DLk 4% 5 XUEE RNA AH [A]
MIVER o @I 7R FLBh Y0 4 i N 5% Ye v A RNA 3R
& @837 H1 8¢ U6 12E R, AT B AL & Ik 1
RNA""' o AW SO R T 7 I ) 26 77 22 25 IR )0 3 SR 0
B RNAI 8k, R QL 2 M & )5, EF RN
PCNA FRIEY) BRI 55, 18 123K IA H1 15 23 58, [F]
P S 348 A 52 1) 2 25 ), B 5 0E 5208 I R i3 veMC
VAT B LR R I e A5 | P ZE RO AT AT M, NiZ 2R
TR IETRAL T B T s s . VSMC TS B
EVER: SR TR S B 4H g 5k VSMC F 1R
FA-PATRS, o] REA B T IS 8245 B 8 0 iz P
SRR, T T MR TE R A R § U A
SRAETEAL BT HE F, T T 2 AN R 3E 2 1 B AR
FIE 2> 5 S0 Wk 20 M 38 22 3 7 WA 20 L TR, 3 g gt
—PIE TN VSMC XEF 8 5 1 0 25 56 AR AR AL, BT LY
T RSO A T 2508 i YRS . FEAE 1
~ 2 JA & VSMC 45 =g, BERT TR R VIMC 1
FEF B A HR A T A, RN VSMC TSN
JE AT B8 AR PN AR ) — AN AL
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