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Kindlin-2 RNA interference alleviates intimal hyperplasia of rat carotid arteries
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[ ABSTRACT] Aim  To observe the effects of Kindlin-2 RNA interference on intimal hyperplasia in the balloon in-
jured rat carotid arteries. Methods Kindlin-2 siRNA and negative control lentiviral vectors were constructed and pro-
duced, then balloon injured rat carotid arteries were infected with lentivirus.  Carotid arteries were collected at 1 and 4
weeks after operation. The expression level of Kindlin-2 mRNA in the rat carotid arteries was detected by real-time quanti-
tative PCR technique. The degree of intimal hyperplasia 4 weeks after balloon injury was assessed by HE staining. The
immunofluorescence and histochemistry were used to detect the protein expression of Kindlin-2, a-actin, PCNA and B1-in-
tegrin in the carotid arteries. The synthesis of collagen fibers in the carotid arteries was investigated by Masson staining.
Results  Kindlin-2 RNA interference can significantly reduce the Kindlin-2 mRNA expression level in the rat carotid ar-
teries at 1 week (P<0.05) , and significantly inhibited intimal hyperplasia of carotid arteries 4 weeks after balloon injury (P
<0.05). Compared with the negative control group, the protein expression levels of Kindlin-2, a-actin, PCNA and B1-in-
tegrin were significantly decreased in the carotid arteries of the Kindlin-2 group 4 weeks after operation. The synthesis of
collagen fibers in the carotid arteries intima and media was also reduced. Conclusion Kindlin-2 RNA interference
may inhibit vascular smooth muscle cell proliferation, migration and extracellular matrix synthesis to alleviate intimal hyper-

plasia.
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i 5400, /MR R AR 5 AR T8 B, i B0, R A
SRS Z R Z A K IR K B Kindlin-2
W GRS 5 ARG G T8 | 4 -4 il Ak
SETRHPRE | 200 A 40 A DA R RRE S AR H AR
$&7R Kindlin-2 AJ G852 Wil I8 PN JEE 3 A= AR S o
WEZ Kinldin-2 RNA T4 ( RNA interference, RNAi)
Xof R B 85T 2fy Jok 35K 0 45 A 5 P G A Y S i AR 1)
Kinldin-2 7E Ifi. & A B 3G A= v B4 RIAIL L, 5 iR o7
TN IRERZRSE e R Y i

1 SCIgFnAiE

1.1 ARt F

K 4% 4 M Sprague-Dawley (SD) & B B & X K
FH A LI F N 6~8 A ,350~400 g, iF 7 IE 5
SCXK ( F ) 2008-0004, /N & # o L3 & & («a-
actin) \ &3 Kindlin-2 4K 1 & % [ Sigma 2 3, &
i B1 A & 0 A0 7 40 I8 A% B0 R (proliferating
cell nuclear antigen, PCNA) # & B % [E Millipore
AELCY3 IRIEW FR A& R AR KL &
(fluorescein isothiocyanate, FITC) #Ri2 ¥ 1/ R =
W B #E Santz Cruz A 8, R T A 49 B
(‘horseradish peroxidase, HRP) #RiE F % — W &
RO 15 £ 4 TAR A R 5, Trizol 7| W B %
Invitrogen 22 8] , 5L B 2 & K & B 4% X JL (polymerase
chain reaction, PCR) ik #| & ¥ B Fermentas ¥
AN
1.2 Kindlin-2 BREHENHES &

4% GenBank % #% & #* X i Kindlin-2 3£ F J7
7| (NM_001011915) #= RNAi J& F2  #72 3 4 siRNA
(small interfering RNA) /7 7| & 1 4 [ % B 7 7|
(LEFNHEEMFHAARAF), Kindlin-2
siRNA #2 11 J¥ 7] 2 %] & 5'-CAAACAGATAACAG-
CACGG-3',5'- CAGACAGCTCTTACAACCT-3' F1 5'-
CTGAAGATGCAACATCTGA-3", [A P % B8 J 7] 4 5'-
TTCTCCGAACGTGTCACGT-3', # £ & #H % By — %
Kindlin-2 siRNA 827 7] (# 1 %) &R & A& &K
2 B FL F AR T B A2 & & RNA (short hairpin RNA,
shRNA) 46 N 2|18 /" F #1k GV118 E H 41 &%
EEELEE BT AR YRR 2 EREELERF
AW i R AT RS, R AR REE
M E N e 18 % 0 E U 1x10" TU/L,

1.3 KEBMBBRERERGIED R 18R F L

SD kK R A EF R4 (n=12) A M+ HE

# (n=16) 71 Kindlin-2 siRNA 41 (n=16) ,40 mg/kg

RELZHE RS G, B ERY 0 RFEATE
B ik AN Bh ik Fm BT B Rk, BN ik A T LRI
% (100 U/kg) Tt & , A 12 o o 48 o S ] 22 310 % 2
Jk AT G 3 A B B, W B PR BT oL R, E AL B Bk
WA a4 1.25 mmx15 mm 3 N F 43 bk
Y1 O HATHNFE 3 ik, 76 B R E 5 2k e %
KE S, EE 3~5 K, U BAE, EHRE K
50 pL Kindlin-2 siRNA % 7 5 2 [ £ xt B8 12 " &
BEA(2x10" TU/L) 3 NG 30 JkF B (4 2 em)
R #5146 A 30 min, £ 3L 54 3 ik, AL TF A e 4 A
FE o, @R EERA4E, BFRANSEH
72 K B K B B kAR SN B Bk B e B
1.4 SEREE PCR #&ill Kindlin-2 mRNA B9RIE

T 1 A Fn 4 aHECER AR A A0 18 R g By A
T Bh ik, 41841 H G 1E L Trizol X | 132 & RNA,
BUE RNA 3 pg 72 20 pL 3 %% R R 4 4 i cDNA,
PL 4 wL ¢DNA ## 4 An N\ Kindlin-2 b T i# 5| 4 #n
SYBR %t & A #1420 wL KB 1K % 34T PCR 4
W It gl E R R R L ABI Prism 7900 24 44
DFREANERE CUE, ER 2 EATE R,
514 ¥ 7] 4 % A Kindlin-2 F # 5-AGATCTGGCT-
TCGCTGTGAT-3', T # 5'-CGGGATTGATGTCAGTT-
GTG-3'; W % ( B-actin) L # 5'-CACGATGGAGGG
GCCGGACTCATC-3', T i# 5'-TAAAGACCTCTATGC-
CAACACAGT-3',
1.5 HE F@E&NHREE

AR EBF A RKRNAETE 3 Ik, &R ARE
4% % % B E T KR A EE VK E 4 wm ]
F o 7 A HE-17 21 (hematoxylin-eosin, HE) % &, , H
RRFEDMHE TR Y 3 & KA
WHHE, GhirRKEEZT R 5 K, KA Image-
Pro Plus 6.0 1% 247 3 45 & i & A JEFn b E &
AR, I & B A o T R L (intima/media, /M)
1.6 RBANS EERAT ARG

BUR B0 AT AR R, N E KR
G &, N A 5% BSA % — & b Bl f B A W A
Kindlin-2 (1 : 250) ., a-actin ( 1 : 400 ), PCNA
(1:500) Bl #4&F(1:250) @A =AL, ¥
FHRTHEENSCHEIR, REEEFEL2H A
Cy3.FITC f= HRP #rit 89 — i, A £ R E F
50 min, %% 41k F = & # B K #% (3, 3'-diamino-
benzidine , DAB) & & J& 7 K & & 4 40 A%, it K
R, KL 4,6-3K k-2-2 KA % (47,6-dia-
midino-2-phenylindole, DAPI) & %2 41 f1. 4% Ja #t i, 3
EHRAREXLEHATAEZFXEEE, XA
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Image-Pro Plus 6.0 1§ 747 2 14 34T B 4F 24T o
1.7  Masson 3 & 4 il f R £ 4

TR o AR AR YT R, B E K TR
% 29 fAZ J5 Fl Masson B & % & 7 5~ 10 min, B #&
VhkJE R BB R VE AL R, K e 5 min, &
EHUMEERF TEHE TR, MESERNK
RAfelhe W AERELE MEEEERG,
1.8 ZitFAbE

Bt B #%4E % F SPSS13.0 B #HAT 01T S 4L
BERXA xes kT, WERENUBRXA T 24
7, UL P<0.05 % £ 7 H Rt F &L,

2 & R

2.1 RNA F#3$#Hzh Bk & Kindlin-2 mRNA RiZH
A

58 F AR 4 A e, BT X B4 A1 Kindlin-2
siRNA ZH %5  #k P Kindlin-2 mRNA 7KF7E 1 J8 Al
4 JE B B T (P<0.05) ,1 JE#T 4 AR Kindlin-
2 siRNA 4 Kindlin-2 mRNA 7K P-4 B 1 %F BR 21 46
FEIEML(P<0.05) , 487 K BR300 30 ik 12 95 25 Jk 4 Al
Kindlin-2 RNA THA %L, HAFHRERF 223055 4 A
(E1),

ac

ab abd

#83¢Kindlin-2 mRNAZ LK F
w

B B
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13 41
& 1. #Eh Bk Kindlin-2 mRNA 18X 7k J b &% a }j P<
0.05, 5T RAHMIL ;b N P<0.05, SFTERT B (1 ) A ;e R
P<0.05, 5 Kindlin-2 siRNA (1 J&) Mt ;d S8 P<0.05, 5 B I
H(4 )AL,

Figure 1. Comparison of relative levels of Kindlin-2 mRNA

in carotid arteries

2.2 Kindlin-2 RNA F# 0 } R 18 &
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it HE L0 f0 BIGOE it 73 B Kindlin-2 siRNA 41
AL XT B 2H 5518 Jok oA RSl T R 4 B @ 4 2 (P<
0.05) ,Kindlin-2 siRNA £H PN i/ Hh Js i A Eb 45 FH
Xif A i 2 A ( P<0.05) , #2/K Kindlin-2 siRNA 18
o B R L R ) 30 20 ok A RS 2B (T 2)
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BFERE BAERS BE 4R
25
a
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EH15f
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Figure 2. Comparison of carotid intimal hyperplasia in rats

2.3 #FENBKH Kindlin-2 1 a-actin BIE K RIX
KBRSl ks A4 45 A8 g B3 R 4% 4 JRl I dl
G REDENCRAG M F B ik o Kindlin-2 I a-actin 2 4
TR VPG 18 5 BRI RN RNA TR 2K
B R Kindlin-2 1 a-actin/ DAPI %G58 B e A7
FLAE o MT, 45 % W78 Kindlin-2 siRNA 20 3 1 ik
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PEARMY , A0 22T AR BB, Kindlin-2 siRNA
P95 3 UL S PHA: 20 B 2D, #2758 Kindlin-2 RNA T
PLREI I A IG5, Bl B R Ry b e g5 1
7~ Kindlin-2 siRNA 205083l ik N R s g1 3%
B EAY I8 % B A X BE ZH B AR, T Kindlin-2
SIRNA 4 FEAMEXTRL] B1 & & Ry Rk Bl F
RHATE (K 4)

Kindlin-2

BFARE

BRI % R 48

Kindlin-2 siRNAZE

o -actin

BFARE

EIEPSETol

Kindlin-2 siRNAZE

& 3. Fzhpk s Kindlin-2 1 a-actin EEHFRIE

2.5 FBhAk Masson eBLER

Kindlin-2 siRNA ZH F1BF 4% B 20 K R 38 fik
JESR r R Jg AT A 5 Al T R 2 B 3 2 R &G
gl 2413 4 i Kindlin-2 siRNA 18955 5 8L J5 i Ji

SRR G B IR R 2 G2 s | D R A R
(K5),
DAPI BA

DAPI mE

A NS Kindlin-2 £LE5ERE B NI T a-actin LREHERIK,

Figure 3. The expression of Kindlin-2 and «-actin protein in carotid arteries
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Figure 4. The expression of PCNA (above) and {1 integrin( below) protein in rat carotid arteries

B 5. KRFAMKPRRF LR RIE

Figure 5. The expression of collagen fibers in rat carotid arteries

SR TUR B AR EE M A e | O SR A
Ve BE R YT ol T VR 2 0F 58 4 1 2%
FATHRYE RNA THL 2 #9287 Kindlin-2 siRNA
95 B AT TR BR P40 05 K BB Bh ik, 25 21 R
B . 25 100 1 29 8 Jok PN RS A

Kindlin2 2L 8l A M B EBEE A, JE T
Kindlin ZZHGE— D00, &8 — ML AL FERM 45
¥4338 ( four-point-one , ezrin , radixin, moesin ) , & i 13
FERM 2530 58 & % 8 WAL N BeAH BAE T, 78
SR 5 IR AL oAk 2 - 200 A S5 R R 4
BT DL A R A ) 5 5 AL AR
AEEMAMEH, BRI T Kindlin-2 #)4: B3
RER I Z D 2 R 9T & B0 Kinldin-2 J P R
/N BB 5 f0000 iE & B ™ 8 7 0 I HA G B
ek, $28 Kindlin-2 76 HLIK & & T A & AR

it Kindlin-2 siRNAZE

R RN ST, Kindlin-2 36 PR a5 A BA G R
IR T A M T 2R E Mg 8 E A
fig 7" i B Kindlin-2 0 AESSE T 1 40 - 55 T b
BRERIEE RO A SCil i Kindlin-2 siRNA 125
BRI B30T 8 ik , 92 A e PCR A I 35 5 ik v
Kindlin-2 mRNA 7K, Gefie 2 S Aa M i 3 ik v Kind-
lin-2 8 AU IE , 45 0 s 18 9% 75 e A RO RE
i Kindlin-2 siRNA F#AK 3130 Jk ' Kindlin-2 mRNA
ME A B FRK, AT — 2058 & B Kindlin-2
siRNA fig {0 K RS sh ik vy s 2E Sk 1 el B
Kindlin-2 RNA Tt 52 0 Py BEEHG A5 i VB AL, 3 AT
Kl T Fsh kb a-actin B1 34 8 K REF 4 (1) 5
ik, 455 W Kindlin-2 RNA T4t fEBH 5 RAR 25 30 ik
W1 a-actin,B1 A R IR 4L KRB,
BERBTEEEEA, H o p WAWEL
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B, eI AN A5 5 15 R0 A0 M 470 35 I AR5 1) 201
i, Kindlin-2 if LS8 G R B AN L& T
ARG S5 S a-actin & VSMC Y45
Gz, ATLAR M VSMC fRE5E R4 iRE J1 ' L I
Jir SR R S I B L5 R R A P B A i A 35 o Y
Bz —, FEH VSMC & 0F H 245 R 1
RN RAEIRATAY 2 E0.45 -5 H Kindlin-2 RNA T
Yo ReE M A R G AR s A& R
JL A1 B FAH A1 BC AR 285 G, 5% il 200 B 42 E 4 4
MIE Wk & BE A Oh 2 45 A B AR, 1 T i VSMC
WG IT A% A0 A0 I 5T A BT U A a0 P
A (BRI LG B A 5 5 538 0 A 1 it
—BFSE . AT Bt Kindlin-2 RNA T404 50
PO T BREERA 0 K BR300 50 ik RS A | 3 R I IR
RIS koo A R A R B A PR T — LAY
VB FHE SRR B3R T B
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