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[Abstract] Objective To explore the effect of CCRS siRNA on the proliferation and cell cycle of synoviocytes in rats with rheu-
matoid arthritis (RA) and its possible mechanism by inhibiting the expression of CCR5 with small interfering RNA (siRNA ). Methods
An RA rat model was constructed by collagen induction method. Synoviocytes of the RA rats were isolated and cultured, in which
CCRS5 siRNA and negative control (NC) siRNA vectors were then transfected by Lipofectamine 2000 to determine the transfection effi-
ciency. The synoviocytes cultured in vitro were divided into four groups: RA group (synoviocytes of RA rats) , RA+NC group (with lipo-
some—encapsulated NC siRNA) , RA +mock group (with liposome) , and RA +siRNA group (with liposome—encapsulated CCR5 siR-
NA). After the expression of CCRS in the synoviocytes of RA rats was inhibited by RNA interference technology , qRT-PCR and West-
ern blot were used to measure the mRNA and protein expression of CCR5 and cell cycle-related genes (Cyclin DI, Cyclin E1,and Cy-
clin BI) in each group. The proliferation and cell cycle distribution of synoviocytes in each group were determined by MTT and PI stain-
ing, respectively. Results Compared with the RA group, the RA+siRNA group showed significantly reduced CCR5 mRNA level (1.16
+0.21 vs 1.85 + 0.61) and CCRS5 protein level (0.19 + 0.01 vs 0.44 + 0.05) (P < 0.05). The mRNA levels of Cyclin D1, Cyclin E1,
and Cyclin BI in the RA+siRNA group (1.32 + 0.01, 1.23 + 0.26,and 1.33 + 0.05, respectively) were significantly decreased as com-
pared with those in the RA group (1.52 + 0.06,1.68 + 0.08,and 1.94 + 0.07,, respectively) (P < 0.05). The protein levels of Cyclin D1,
Cyclin E1,and Cyclin BI in the RA+siRNA group (0.88 + 0.03,1.46 = 0.13, and 1.56 = 0.13, respectively) were significantly lower
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than those in the RA group (1.38 +0.03,1.98 + 0.12,and 2.13+0.08, respectively) (P < 0.05). Compared with the RA group, the RA+
siRNA group showed an increased GO/G1 phase ratio of synoviocytes (70.27% + 1.06% vs 59.26% = 0.59%, P < 0.05) and a decreased
S phase ratio of synoviocytes (14.10% + 0.82% vs 23.94% + 1.71%,P < 0.05) , as well as significantly inhibited growth of synoviocytes,

but there were no significant differences in the RA+mock and RA+NC groups (P > 0.05). Conclusion CCRS5 gene silencing can inhib-

it the growth of synoviocytes, manifesting as increasing the GO/G1 phase ratio of synoviocytes and decreasing the S phase ratio. The cell

cycle distribution can be regulated by regulating the expression of cell eycle-related genes (Cyclin D1, Cyclin E1,and Cyclin B1) , thus

affecting the proliferation of synoviocytes.
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Trizol Reagent( H 4% Takara 23wl ) , 39 5 S i 4 (32 [
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Table 1 CCRS siRNA sequences
F31(5°=3")
CAGGGCUGUAAGGCUCATCUUA(TT)

siIRINA

CCR5 siRNA—1
CCR5 siRNA—-2 CAGGGAUCUAUCACAUUGGUUA(TT)
CCR5 siRNA—-3 CAGCAAGUCAAUCCUGAUCGUA(TT)

CCR5 siRNA-NC UUCUCCGAACGUGUCACGUA(TT)
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B TR T, SR I AR TR) 550 S 1) o FG 58 4 A6 7] (com-
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F2 AlES A

Table 2 Arthritis Index score
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FH 250 WL AS 55 1L 375 85 5% 3 OPH-MEM #i B 100 pmol
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RIRIR AT I IR S 5 min J5 A 6 FLAR T4 , I
JiCE 20 min; FEAE 6 FLAR SN 10% I3 1 240 i 1%
FiIe,F 37 °C,5% CON'E 6 ~ S hm , g R %k,
FREECE 48 h5 3B

1.2.5 CCRS5.Cyclin D1.Cyclin E1. Cyclin Bl mRNA
B R R 25 AL AN A Trizol 74 4 HUEL
RNA, F 44 306 5 5530570 &0 U0 I 4585 RNA 338 5% 5%
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B SIS, W 3 WA LA 2 x 10°4/mL Al e
T 6 FLAREE IR 72 b, AR (A 2R R (1, 7T
FIFH 10% SDS 4325 1 5 WA S LUK 4323 G Bo, T Jn s
BB — P bt B CCRS BT B Cyclin D1, 2 HT K Cy-
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Table 3 Primer sequences
5 sk [75l(5"=3)

Forward AGAAGAAGAGGCACAGG

CCR5
Reverse  AAAGGCATAGATGACAGG
Cyclin D1 Forward CTGCGAGCCATGCTGAAGACGGAGGACACC
Reverse CCCAACAACTTGCTGTCCTACTACCGCCTC
Cyclin E1 Forward CAGTCAGCCTTGGGATGATGATTC
Reverse TCCTCCAGACCTCTTCTCTATTGC
Cyclin B1 Forward GGTGGAACTGGATGAGCCTGA
Reverse TGTTTCCATTGGGCTTGGAGA
Forward ACCCCTTCATTGACCTCAACTA
GAPDH

Reverse ATTGGGGGTAGGAACACGGAA
1.2.6 MTT ¥ 4 o34 2845 oL IO EAE K10
FEA AL LA 2 x 10°4~/mL (%5 i 100 L5 T 96 fLAR
B 3 MIRIFLAE 37 °C 5% CO 54 Tk,

FEANL T WG RE | 24 h G, 0 BIAEAA IR 2 R G
JE 55 0,24 .48 F1 72 h BFES TS mg/mL [ MTT 20 pL
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min o BT A3 SI 52 45 0. 24 .48 F11 72 h I & FLIROGAE
(A490)MH, FAELFC %, LA 3 FLEY I A I R 45 3
1.2.7 P Ferbom) 2 08 B W PRl A U0 10 i J 4
Ml T 6 FLAR , H%E A 1.2x10°~/mL, £:FL 2 mL, 55
Fe24 hG, B E 3N AfLHA S EDTA /R EEHH
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0L R N9 NI S W 7 7/ 1 o B (R ST A 05
It 30min . Je a2 o5, FHANMLIE a3 , i X m A -
FEFERT 575 nm A P, 18 40 R A 43 L o
1.2.8 %it$F 54 FHSPSS 21.0 20 by e iS5 ds , i
TR (% £ s) 2o, PRREAR B LA K50, Z 41 He
ORI R 5 22500, B0 1 AP A 58 R A Kol-
mogorov—Smirnov 7% , 1 1E A8 53417 AR 22 21 1a] L 4 fift
JH One way AVONA 73 #7 . P < 0.05 %78 22 4 G112

2 #R
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TEL R BRI IRSE 2 H (CFA)8 h J5 ,RAZH K
FRLLE VR 5 — D0 J B34 BT 5 5 5 RRE O 30,
24 h i PR B APAK 10 d 5 RA B R R L &2
RS AR, AR Ry iy RS v ) PR AL 22 L R XA T i
WS ) S AE SOV 2R R . B BRE DL, A3 30 R B ELA, K
R, SRR , TG e H AT 5 Fh
5,10 d I RA 4 K BLAL(1.31 £ 0.63) % 5 d i} (0.98+
0.54) B B I (P <0.05) ;7055 10 d(1.45 + 0.58) .
15 d(5.06 + 1.29) B} AT LL#5¢,25 d B AT(7.22 + 1.23) i
— B (P < 0.05) , H. AT Rt B8] (38 i T, L
P 15 1M Control 2 K FRTC KT RAE S R BL . b Al DL
RA KRB R
10

Arthritis index

5ld 1(lld 1éd 20Id Zfl)d
B 1 RAAKXRXTTRIEH (A
Figureure 1 The Arthritis Index of RA group
E R 510 dBILER P < 0.05; #4575 15 dBH L P < 0.05
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7% :qQRT—-PCR # R F] CCR5 siRNA 57 2 g v R m iy
CCR5 siRNA-NC 4848 P < 0.05(n = 3)
2.3 L& CCR5 %t CCR5, Cyclin D1, Cyclin E1,Cy-
clin B1 mRNA 7K F 8205
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Figureure 3 The mRNA expression of CCR5.CyclinD1.CyclinE1.CyclinB1
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Figureure4 The protein expression of CCR5.Cyclin D1.Cyclin E1.Cyclin B1
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Figureure 5 The synoviocytes proliferation of each group
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Figureure 6 The cell cycle distribution of each group
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