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shRNA TLEREE L = X3 /B E 3 ok T 78 AL 2 Ae
Y8 5E RE 1 B 55 Wi K AT RE RUAL ) *

REL T, FEL

(L. WAL ERT bR OER CAR, UF AW 271608 ;
2. WEAEAFLZTHOER, WHR &% 271000)

HE . HBY 3F4T shRNA TH A 2E ( Chemerin ) 5T/ R E S IR-F 75 VL 2m I3 78 Ak 77 09 35 v BT 4E.64
Bk, F7iE M Chemerin AW RNA T#HAZ B AEHAK, 3F5 0 L EZFIRFENMIE (ASMC), 2R 44
Sham 28, PDGF #1, *}8 55204 Chemerin 3820, Chemerin J0EK 2052 %7 18 55 285 3 5 4 45 4 Chemerin
FHRAEBE Fest BA R F 7692 m A, £ 5@ PDGE 41, 18 55 20 4e Chemerin JT 8K 28 28 JL ¥F /m X PDGF—
BB, Sham £8M Ae N4 269 PBS, # A ZoF R AT ZREELE RS (QRT-PCR ) #il] &840 i ¥ Chemerin
B R KA, ALt E A BrdU 0k M T & 20 48 IL3G FA 4L /7, Western blot 348 &40 28 i+ Chemerin.
ERK1/2, p—ERK1/2, JNK #= p—]NK & & &ik. 58 Chemerin WKL LMI T Chemerin & B Fo & & 48X £
X EFHAA (035+£0.09) F= (0.32+0.09), 5 Hik 3 2Hrksx, 2 F A %5 ESL (P <0.05), 34T L4k 3 40,
B 355 2840 PDGF 4839 3 T Sham 41 ; Chemerin 0B 48 a0l A B E A5 A A (3427+3.08) x 107
A Jem’ Fo (1.26£0.07), 53k 3 2akdx, ZF A% FENL (P <0.05), 3T R4 3 20, AR5 a4
PDGF 283 & T Sham 28 ; Chemerin S5 2840 JEL ' ERK1/2 F= JNK % & 483+ £ iA & & T 4 8571 4142 PDGF 41,
{&F Sham #8, Chemerin ST F p—ERK1/2 Fo p—]NK & G A3 £k FAKT Al 3 48, M 3 8551 A Aw
PDGF 215 F Sham 28, ¥ 2 FH %t FE L (P <0.05), &it 4 F W% Chemerin 2 B 7T FL1E ASMC #
FERAE A, EAH TR S 34 ERK1/2 A= JNK 45 5@ 5% A % .

SR MALE  THRTIEMMA ; WA LR REE QR

FESZES : R-332 XHERFRIRED ¢ A

Effect of shRNA silencing of Chemerin on proliferation of mouse
aortic smooth muscle cells and possible mechanisms*

Mei-zhi Niu', Hui Yang', Fu-lei Liu’
(1. Department of Cardiology, Feicheng Mining Center Hospital, Feicheng, Shandong 271608, China;
2. Taian City Central Hospital, Taian, Shandong 271000, China)

Abstract: Objective To investigate the effect of shRNA silencing of Chemerin on the proliferation of aortic
smooth muscle cells (ASMCs) in mice and the possible mechanisms. Methods Chemerin gene RNA interference
lentiviral vector was constructed. The mouse ASMCs were cultured and divided into four groups: sham group, PDGF
group, control sequence group and Chemerin-silenced group. ASMCs in the Chemerin-silenced group and the control
sequence group were transfected with lentiviruses carrying the Chemerin interference gene and the control gene

sequence, respectively. PDGF-BB was added to the PDGF group, the control sequence group and the Chemerin-

ks B 2 2017-03-04
* BATH - INRE AREFAEA (No : ZR2014HL10S)
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L, AF o shRNA PUBE LR /N B S h-- i LN SR R T AR 7 s B mT RE AL AR

silenced group, respectively. The sham group was added with the same amount of PBS. The expressions of Chemerin
gene were detected by qRT-PCR. The cell proliferative ability was measured using cell counting test and BrdU
incorporation method. The expressions of Chemerin, ERK1/2, p-ERK1 2, JNK and p-JNK proteins were analyzed by
Western blot. Results The relative expression levels of Chemerin mRNA and protein in the Chemerin-silenced group
were (0.35 £ 0.09) and (0.32 + 0.09), respectively, which were lower than those of the remaining 3 groups (P < 0.05),
and they were statistically higher in the control sequence group and the PDGF group than in the sham group
(P < 0.05). The number of cells and A value in the the Chemerin-silenced group were (34.27 + 3.08) x10’/cm’ and
(1.26 £ 0.07), which were lower than those in the remaining 3 groups (P < 0.05), and they were significantly higher
in the control sequence group and the PDGF group than in the sham group (P < 0.05). The relative expression levels
of ERK1/2 and JNK proteins in the Chemerin-silenced group were higher than those in the control sequence group
and the PDGF group, but lower than those in the sham group; the relative expression levels of p-ERK1/2 and p-JNK
proteins in the Chemerin-silenced group were lower than those in the remaining 3 groups, while they were statistically
higher in the control sequence group and the PDGF group than in the sham group (P < 0.05). Conclusions Specific

silencing of Chemerin gene could prevent the proliferation of ASMCs, the mechanism might be related to inhibition

of ERK1/2 and JNK signaling pathway.

Keywords: Chemerin; aortic smooth muscle cell; proliferation; mitogen-activated protein kinase

SR BNk ok R R A O BERS (0o ) 1R R
U N A R B DL, AR OR A AR B A B
Friashe, TR BT Ik ok B A Al g I i Y g B
WFoE R T, SeER 2l ik ok e R AL AR Ay 1 4 RE Y — b
PR RAE PG, & AAE SO LA PN B 40 L ) RE
WA LN e R A ST R A R R TR
G5, ARTTEHRI T, A LA MG 5 R A
WAL IKRAERE AL A A2 Rt Je b ARV . B
L F (Chemerin ) 1E 2 H7 & 91y — i AL K 5 Fi i
Wi, SACRE. AR SR VAR Y, BFgE
KI", Chemerin 7£ N 5e tR 3 ik i 161 A s 4 21 1 e
ARSI ks A2 A B I AP LA TP s Rk . AT
WFSEHE 1, Chemerin 5 H 32 44 A & 1k X 74 32 1K
1 ( chemokine receptor—like 1, CMKLR1 ) At s
R WA AT S E B I 2 5 1wl Ok e A S ik i it
Feo AWFFEE L Fe Y Chemerin FEDN RNA T8 57
oA, WX/ N E B KCF 1 LA (aortic smooth
muscle cell, ASMC ) MAFHEETIATM, FFHRTITTRERY
Pl

1 #MEERE

FERAFSEE
SPF 2 ICR /N R W V0T B 48 SE 3 sl i vl [ F
AJES SCXK () 2010-0002], WEkfEAFR, 8 ~ 10
JAWE, IR TARMEREE T . DMEM 8538356 R4 1
H. BHERIESWIIEAEZE Gibeo AW, 0.25%
R FE . Trizol & RNA $#2BUAF] & F1 Lipofectamine

1.1

2000 % 510 G A 5E [ Invitrogen 24, 18K R
FIREMAAF &M B AR TaKaRa 247, 293T {34640
L 8 )N AP 8w, i MR IEPEA: K K -BB
( platelet—derived growth factor, PDGF-BB) g H [ i}
WA EYIBHA R A, 9 s & AR S s S
PR & A RE R AW/ B, Chemerin SN2
S A A TR ( Bl ) RO A RA FBT
B, RPUNR o PNV E TR A st
KB A EWHEARAR A, NEBTKE Chemerin H
TEREPTARIE A 25 Enzo Life Sciences A1, fadit A
JE A 2R O 172 (ERK1/2) A siBEHiiRIG [ 55
[ Cell Signalling A H], /MNRITK p-ERK1/2 £ il
Ui BT e—Jun AR I (INK) B BEHTIA
) [ 2 [ Biosource 23 A, FR4T p-JNK HL 78 B Hi A Iy
F 5 ST A BT BR A E, Sebt il 3 40 Ak
DU FEA B BRA T, 5— TR SR W WE A%
(Brdu) HU/RM A 35 [ Sigma 23w, BERHIK /T RS
W FI £ 15 Bio-Rad W], SEI 50 it 3R -A Wik SO,
( quantitative real-time polymerase chain reaction, RT-

PCR ) {04 FI & & ABI A H].

1.2 FHik
1.21  Chemerin £ B RNA T 1% 5m A 4h M 2 B

2 ARAE/INR Chemerin FEP mRNA JE8 20 THEH0 A,
B AR ) TR0 & 2 RNA J¥51 (shRNA ), 1E [
5'-GATCCGCTTTGTGAGGTTGGAATTTAATTCAAG
AGATTAAATTCCAACCTCACAAAGTTTTTTACGCGT
G-3', JZJn] : 5'-AATTCACGCGTAAAAAACTTTGTGAG
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R BREE 2 Ak

5 28 &

GTTGGAATTTAATCTCTTGAATTAAATTCCAACCT
CACAAAGCG-3' ARFERF GBI 15, MR H] 293T
YRS RERE T, R ERRS, FIHZO0
RO BRI BE E TR

122 R ASMC 30, B2 Bl FIFHSHER
FIaK/INRAL S, TCTRERAE T # M = sh bk, TR
FEY YNk, RS ILIS , A 2 R
XFASMC AT JEACAN I35 75 200 Jf 00 B 2R K S R AT
ARIEFE, IR SRIESO LR ASMC #1740 . B
ARG TN, 43 4 2H : Sham ZH . PDGF 2H. XJ[§
JFH) A Chemerin ULERAL, E:A, Chemerin JTERZLFN
X HE 21 20 43 59 FH HEHF Chemerin T30 35 P A1) BE 3
KT 9 18 #E A T/, J3oilm) PDGF 2H . Xt BR )7
201 Chemerin JTERZH 40 i rhoin A ik 558 20 ng/ml
) PDGF-BB, Sham £ M A %59 PBS.

123 gqRT-PCR # M| & 28 2m fiL P Chemerin & B
Fok B AEICEEFE 48 h 4, A AL
1T54#, F Trizol 51 RNA RG] & XA RNA #E47
PEHL, FHEAM O ERE TR E RNA 4l TR, B
A260/A280 = 1.80 VE NG HERESD o FH G SRaa7n) £n itk
TP 57 | ARG IH B4 cDNA, DL cDNA Mt 17
PCR. 5I¥F%1 : Chemerin 5|49, 1E[] : 5'-TACAGGTG
GCTCTGGAGGAGTTC=3', JZ[f] : 5'-CTTCTCCCGTTTG
GTTTGATTG-3'; B —actin 5|4, 1E[] :5'-AGCCATGTA
CGTAGCCATCC-3', JZ[f] : 5'-CTCTCAGCTGTGGTGGT
GAA-3's PCR W 4AMF : 92°C 1 min, 92°C 305, 58°C
30s, 73°C 30 s, HLEHAT 40 RAEH, 277" kR
A LH AL Chemerin FEPARXT 154

124 et B, BREREIL)G 2
L, R 96 LA, JAIREANMI 2 1 x 10" 4>/ fL,
BHKE 6NN ESL, 4 ~ 6 h 5 100p] 5E4
KR B A7 85 9%, #E i PDGF-BB J5 5 3% 48 h i},
EBrIEFRIEE, FE EDTA BEERE 30w 1 H4LE, A
FFRW 70w, FEorWAT, 40 Fe MR A 345), WA
Ml 10w, T 560 T R THEOMORT 45 20 240 i it
(i &

125 BrdUBANFNZ &Mmnigiase 1 W4
PALACEE SR 48 h 4, HeRhT 96 LA, Ff 10 wmol/
L 1 BrdU WAL, THEIRRTFRAE P RFE 10 h,
B 200 w1 %) FixDenant WA, IR FI%E 25 min,
F 2 000 r/min & > 10 min, 7 %, ¥ 100pl Ay
Pt BrdU-POD TAEWIA, ZEH F#FE 100 min, T

2 000 r/min #5.0> 10 min, F+ LV, 28 iR & ok
3, FELWE, K 100wl RRPIERINA, =i T
B 25 min, 251 1 HSO, IEW A, T 400 r/min
250 2 min, T 20 min PR FHEEARACIC 450 nm 4T
WOGREE (A) fEHEF TR
1.2.6  Western blot # M| & 480 48 fZ P Chemerin.
ERK1/2, p—ERK1/2, JNK #= p—]NK & & %5 B
HAEARKT TR 48 h 4L, TN A 40 A A T 4,
FHER AR BG St SR T E T HR I, BCA 2R
PR 0 3t 7)o 2 VR B AT A . B 30 g ZE A
K, #5417 SDS-PAGE HiJk, ¥ % PVDF I I,
FH 5% i g W% k3 £ 120 min, 43 59085 /0 BUBT R B
Chemerin .58 BEHUMA . bt U0 ANE 1 & H B
1/2 (ERK1/2) HyefEdiik. /N Bdt K B p-ERK1/2
Z iYL . BT INK B g BEHTART BRPT p-JNK 21
vIREBA (FREILA:1 © 800.1 : 1200.1 : 1000,
1 : 50011 : 800) MIA, 4CTFERIEE, H TBST
VRV 3K, B ZhUinA, ZEiR FEA 60 min, TBST ¥
U3k, ECL &Gk £ k% S0 30 min, F A
Image J EUG I HTERAAX ARAT 09 S5 AT 40T, 4RAS45
AN Chemerin ,ERK1/2 . p~ERK1/2 . JNK il p—JNK
BEVIE PO E STy
1.3 Sit=EFHiE

FIF SPSS21.0 AR EAR #4087, THBORER
FHYE + BRifE2E (xxs) FoR, ZULR BRI
RIr 25, AEPIP SR LSD— £ 5%, P <0.05
hEFAGIERE L.

#HR

INR ASMC 7K IBfREREENER
WA T, /NELASMC EEAHUIE . =1
KA, IRBE/N, UL 1A 5 DUERGLAT IR 51 21
/INERASMC 433l G Chemerin 2 PR GY 7 41 FTBH
XTRAFPAIG, 557 48 h, YOG RARMEH] WAk 50
ik 90% LA I, VLK 1B, 4878 ASMC 4 18 27 e
B
2.2 &BMAR Chemerin EEFRILLLE

qRT-PCR £ 1l - 2H 48 i ' Chemerin 335 7KF,
ZHH R T 20T, ZRAGIFE L (F=172.943,
P =0.000), £ Chemerin FikKFEH 5 ; #—1
WPt s, 5 Sham 4IAIE, XTREFZIZIH PDGF

2

2.1
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10

P32, A shRNA TUBOB AL 2000/ SRR Sl K- T LA LIS 58 RE ) 1432 1) L% mT BEAY AL

A B
INER ASMC 7RISR B RGN ER

= 1

2] Chemerin mRNA A X} & & & ¥ 3 & (1 =31.173
129351, ¥ P =0.000), Chemerin 7T 2k 20 Chemerin
mRNA AR FIERFFIL (1 =16.817, P =0.000), 55Xt
P4 2H A PDGF ZHAH L, Chemerin JTEKZH Chemerin
mRNA HxF 205 B REAR (1 =45.183 F142.953,
P =0.000), VLI 2.

0.80
0.70
0.60

0.50
0.40
0.30
0.20
0.10
0.00

Chemerin JLERZL XTHEJFSI4  PDGF 41 Sham 24

B2 KAHAMEH Chemerin BEERIE

2.3 HAMAIGIERE LR

A M3 2 SC 56 i 7, Chemerin TTER4H . XF BT
G 21, PDGF 41 Fll Sham 41 40 g %043 5 h (34.27 =
3.08 )x 10° > fem® (58.62 +3.71 )x 10’ fem’ ( 61.35 +
4.16) x 10" 4~ /em® Fl (46.14+2.95) x 10" 4~ /em®,
SN ZR T 2500, 2RAG R (F=208.318,
P =0.000), 24 MMEA 220 ; LW LA
7, 5 Sham ZUAHLL, XTREJFFILLAT PDGF 4140 %53
B (r =46.826 Al 48.617, ¥J P =0.000), ifii Chemerin
TR ANMI B (1 =19.381, P =0.000) ; 5%} T
FIZH A PDGF 2HAH L, Chemerin 1TERZH 40 Jo 55034 FEAL:
(1 =61.291 i1 64.064, 14 P =0.000 ),

BrdU & A ¥k 45 B 7R, Chemerin UL 2R 2H . X
W8 FE 51 2 . PDGF £H F1 Sham 20 W6 BE A 853 5] A
(1.26+0.07),(1.58+0.09),(1.57£0.10) Al (1.43+
0.08), KR 0, ERARITFEX

Chemerin mRNA FHX] ik &

(F =49.164, P =0.000 ), £ £H A0 YCRE A (HA 2259
LW LR 7R, 5 Sham 4IAHEL, X REF 21141
F1 PDGF 2 WO A H 3G N (1 =10.517 F1 10.483,
¥ P =0.000), T Chemerin 7T 2Rk 2H W% )G A {H B A
(t =13.067, P =0.000) ; 5 X} 875141 F1 PDGF £ AH
L, Chemerin VTERZHMOLREE A (HIFFE (1 =16.862 FI
16.798, ¥ P =0.000 ).

2.4 LKLAMAH Chemerin, ERK1/2, p-ERK1/2,
JNK 0 p—INK T B RIL LB

Western blot #6114 ZH 40 8P Chemerin. ERK1/2.
p-ERK1/2. JNK il p-INK & (1325 7KF, A%
T 25001, ZRAGIEE L (F=39.167. 48.375.
31.272. 56.759 140391, ] P =0.000), 4% 20 41 il
# Chemerin, ERK1/2, p-ERK1/2, JNK F1 p-JNK
HHRIEKFAZEN; PR ER, 5
Sham ZH # [, X B8 ¥ %1 41 #1 PDGF 4 Chemerin
p-ERK1/2, p-JNK JK Jif ¥ 3 75 (1 =26.842, 27.167.
20.572., 19.883. 11.057 A1 10.837, J P =0.000), Tfi
ERK1/2, INK KBRS (1 =29.382, 29.168. 32.672
132,405, #P =0.000); 5 Sham 21 #H L., Chemerin
UL 2K 4 Chemerin, ERK1/2, p-ERK1/2, JNK. p-JNK
JKOBE ¥ % AR (1 =13.286, 12.195, 7.235, 11.836 Al
10.672, P =0.000, 0.000., 0.001. 0.000 1 0.000 ); 5%}
HRFF4ZH A PDGF HAHEL, Chemerin JTERZH Chemerin
p-ERK1/2. p-JNK JK F£ ¥ [ I (¢ =37.268., 38.173,
11.971, 11.684. 31.824 F132.174, 4 P =0.000), Tfi
ERK1/2, JNK /K B ¥ 3% Jn (+ =13.082. 13.574,
13.582 F1 14.015, ¥ P =0.000 ), VL 3 FIfffk .

Sham 41 PDGF 24 X} 874141 Chemerin JIERZ

— Chemerin 2 [

3 &AM Chemerin, ERK1/2, p—ERK1/2, JNK
# p-INK EARIE
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rp E B R 2R AR o508 %
MR KAHMBH Chemerin, ERK1/2, p-ERK1/2, JNK #1 p-JNK EARIELLE  (xxs)

415 Chemerin 25 ERK1/2 %A p-ERK1/2 FEH INK 2 p-JNK ZEH

Sham 2H 0.48 +0.06 0.63 +0.08 0.48 +0.09 0.69 +£0.11 0.54 £0.07
PDGF 2 0.69 +0.10" 0.36 +0.10" 0.62+0.11" 0.40 +0.09" 0.66 +0.09"

X B 7371 21 0.71 +0.12"% 0.37+0.11"% 0.64 +0.14"% 0.42+0.12"% 0.65+0.10"%
Chemerin JTTERZH 0.32+0.09"*" 0.49 +0.09" %" 0.39+0.10"*" 0.57+0.10"*"" 0.43 +0.08"%"
FAE 39.167 48.375 31.272 56.759 40.391

P1H 0.000 0.000 0.000 0.000 0.000

. 1) 5 Sham ZMILL, P<0.05; 2) 5 PDGF 4iAflkL, P <0.05; 3) SXFHEFS4MIL, P<0.05

3 itk
SEE AR By ik ok B R A A Ry S0 5 NG O A AR
JPA G A A B L Rl At Xof B 3 A A f e
TR E R T 2R R BRI S A%, HETR AR
SEATH 2. Chemerin 15 RBT L A BB IR R+, |~
CAFAETHURA LI, SR R0 & B ERR IR
R DA ™, IR, SO R K
Chemerin /KT, H-S500E M HARE RIEADC, of
FERWI", Chemerin S7A7E T M N KA 1945
S CMKLR1 256 AT 1755 L4574 e 40 M 33 4 B il 7
A TIPTS5 SRR s ke A
& A B i A FAS Th R DS E T M IR IS A
L SRR B Chemerin SR FIA . X4
W55 W Chemerin A GEZ 5 T ol bk ok B 1 Ak % A= K
PRI, (HEARBLS] A I

AWFFEANH RNA AR, A H Chemerin A
BUE I e R, IFFEYY/ IR ASMC, g5 R, /MR
ASMC Bl oy 8w, BeOeliar 48 h)m, 2OLRI
BEMEET] WA DD 90% L L, 875 ASMC ZHfiheE
s YL LT . AR 5T A PDGF-BB Xif /)N B ASMC
WATIE S, 45 B8, PDGF-BB A {2 /N Fl ASMC
WahE, AR H B, Chemerin T 2R 2H 40 it vp
Chemerin F& [RUFIEE [ AH X 23k 2 S48 F 5 BB 91 40
PDGF 2071 Sham 21, #F—15iW] Chemerin {T#K2H 241
firP Chemerin FEF BN . 400120256 1 BrdU $2
NIELER R, Chemerin PLERZH A0SR OGE A
(H ISR, 2B Chemerin 5/NEL ASMC FEFE 25 Y M,
PN Chemerin FERIFRIA ] ASMC B4 5 RE

IR ", 225G ER S (MAPK) {5
SRS . T vk, RS Rh AN
Yrf R R EEAEH . MAPK 5 55k nT ek [

R e I R BRI AT LA B G 5, BHT MAPK
o 38 [ T A Sl KR 5 i i A e LA e g e
ERK1/2 Fl JNK 18 % & MAPK {5 5 18 % b 5 % 4 i
oy, U . e ET R IR L A
G R, Chemerin YTERAL A P ERK1/2 A1 JNK &
FI A e 2k 1 248 - B S AT PDGEF 4, IR+
Sham 2, Chemerin JTERZL4HAEH p-ERK1/2 Fl p-JNK
T AR Pk RS T X B F 5141 . PDGF 411 Sham
4H, ikt HRFESI2H A PDGF 403975 T Sham 24, $iBH
Chemerin JTERZH 41 b ERK1/2 1 INK 15 538 B& 4
i, BORUTER Chemerin FERIFH 117N ASMC 3458 7]
Ll ERK1/2 #1 INK {55l %A K.

2t LTk, B R VYEDLER Chemerin 7 A 7] [H 11
ASMC (¥ 58 /R, AL AT 68 5 90 ] ERK1/2 Fl
INK {55 #6A 5, R ARh bk sk A a4k g L i AF
FARME T —E EeILR, [FIR A B B iR R T
TEAERD A
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