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[Abstract] Objective
genes and to investigate their effects on lysophosphatidic acid(LPA) induced phenotypic modulation of vascular smooth muscle cells
(VSMCs). Methods The culture system of rat aortic smooth muscle cells (RASMCs) in differentiated phenotype rats was estab-
lished according to the literature. Then TLR-2 and TLR 4 specially small interference RNA (TLR2-siRNA, TLR4-siRNA) were
tranfected into RASMCs. After the treatment by 1 pmol/L of LPA for 4 h.the gene and protein levels of SMA-a and OPN as the
marker genes for VSMC differentiated and dedifferentiated phenotype were detected by real-time quantitative RT-PCR and Western
TLR2-siRNA and TLR4-siRNA transfection could significantly inhibit the down-regulation of SMA-«
gene and protein,and the up-regulation of OPN gene and protein in LPA induced RASMCs, the inhibiting effect of the joint interfer-

To apply the RNA interference technology to singly or jointly to silence toll-like receptor(TLR)-2,4

blot respectively. Results

ence of TLR2 and TLR4 on the down-regulation of SMA-q gene and protein,and the up-regulation of OPN gene and protein in LPA
The TLR2 and TLR4
signal pathway participates in the LPA-stimulated phenotypic modulation of RASMCs. The joint intervention on TLR2 and TLR4

induced RASMCs was further strengthened than the single interference of TLLR2 and TLR 4. Conclusion

might become one of new pathway for stabilizing atherosclerotic plaque and anti-atherosclerotic therapy.
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Toll ££ 5% £ (toll-1like receptors, TLRs) J&— /45 20 iR 5l 5%
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Ja KRR DA R R ZH 2 MR, KREF
FEUERH , TLR {5538 J& 5 2h bk o A6 B 4 0F 72 ot %5 25 2 A9 1
FHLTLR 540 0B A 45 6 05 30 3 2 51 9366 52 7 80T A% PR 5~
kB((nuclear factor -kappaB, NF-«B) ., J& 31 % NF-«B 4= 19 &
PN P55 2 5 B bRk BT AR ORE SR . I S VUL AT i
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AL B 2 B0 PO AR R 3N ks B A b S I A R 0 .
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1.1 Mk @R SD KRR 5 K &R 150~200 g, MEMEARBR
10~12 Jie .l gt dem Fl AR sh WA AR A, 18+ 1
5 I #% BS B2 (1-oleoyl-sn-glycero-3-phosphate, 18 : 1 LPA),
LPA %t THEEAEIEHIBR M 0. 1% 4 7 & H (bovine ser-
um albumin, BSA) #§ g 3k 2% # i ( phosphate buffered saline,
PBS) Hh, i i & F: 4 K K F-1 (Insulin-like growth factor 1,
IGF-D Ity B Lab Vision Corporation, JZki# & MW A BD dis-
covery labware, Trizol Reagent, (Invitrogen) Taq Rever-
tAid™ H Minus First Strand ¢cDNA Synthesis Kit (Fermentas)
Deoxyribonuclease I (DNase 1) (Fermentas) RiboLock™ Ribo-
nuclease Inhibitor, (Fermentas) , SYBR Green PCR Master Mix
(ABD , Lipofectamine® 2000 (Invitrogen) ,Opti-MEM® T {f Ifi

EEEN:
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1.2 Jiik
L.2.1 Mg R THORE  MRAE SCHRC4 107 2% . B SD KR

i Bk VSMCs, #4743 46 1 1M 45 VSMCs 19 JE A 35 5% . %
TLR2.4 % 5 ¢ siRNA 43 5 8% Bt 4 # ¢ RASMCs, LPA
1 pmol/LACEE 4 b, & 1 WL 3) 2 4 (smooth muscle actin,
SMA-o) FllE #7 2 [ (osteopontin, OPN) #: [ L 8 (9 19 3k,
1.2.2 %) &E R RT-PCR  Trizol 332 B4 21 41 Jif 45 RNA,
AT5E 05 & PCR 973, DL Bractin N 2, L {& & 4 : cDNA
1.0 uL.2XSYBR Green PCR Master mix 12. 5 pL. I FiFE5|
P4 100 nm ddH, O #p R 25. 0 pL. #8895 4514 :95 °C
AP 5 min, 94 CAFME 20 5,56 CiBk 20 5,72 CIEAf 20 s,
72 C FHIEf 5 min, 55 CiB K 10 s, 4k 40 MEHF . TEHL R G
HEAT RS R . T 60~95 “CHEAT I & . (FHIR IR B - K
0.5 °C,HMW5 ). JIWFHWF: TLR2 Eif 5'-TGC TAT
GAC GCT TTC GTG TC-3', Fif 5'-TTC TCG GAA AGC
ACG AAG AT-3'; TLR I'J# 5'-ACA TCA AAT GCC CCT
ACT CA-3', Fiff 5-CTA AAC CAG CCA GAC CTT GA-3';3
actin 7 5'-CAT TAA GGA GAA GCT GTG CT-3', Fif 5~
GTT GAA GGT AGT TTC GTG GA-3'; SMA-« I3 5~ GCA
TCC ACG AAA CCA CCT A-3', Fif:5'-CGC CGA TCC AGA
CAG AAT A-3';0PN L 5'-GCT GAA GCC TGA CCC ATC
T-3', FiE 5'- GGT CTT CCC GTT GCT GTC-3', Mgl /E .,
MR Ce (23 222 4T 345 H 1 SE B AR ] 3Rk 1
1.2.3 Western blot #: i it £2 RASMC, & 21 40 i & =3 Fhi
2. BCA R, WHEAFW 10 pg 17+ I EMBRM-R W
s T e 38 T P Wk (SDS-PAGED % Ji, i g 473 ¥ 5 P41, 8% J5 43 5]
5I/NBR¥PL SMA-«.OPN(1 : 300, Santa Cruz) & & v 2 h, ¥
JBE 3 WL B 5 i AR 3 A AR W g R 3 B B = P (1
80 000,Santa Cruz) iR 2 h, T 4-5-1-ZEHy, H,0, 5]
R, BRI & . Gelprod MUBE KOG % BE 43 B 8K A% 43 B
FHM: 2% o I 3L TOD B L S8 J5 L 36 3% 48 5 %) B i) GAPDH 3%
K E A HEAT EL A AT

1.2.4 FWHEMEIT X TLR2.4 P45, it + 87
Hi) A0 B X B 51, TLR2 1E SCRI R SCAHE 730 R : TLR2-siR-
NA-1 IE 4% 5-CAA AGA GUC UGA GGU CAA UUC AGA
A-3', % X4k 5'-UUC UGA AUU GAC CUC AGA CUC UUU
G-3'; TLR2-siRNA-2 iF X 4% 5'-UGG ACA CAA UUA AAU
CCC UCG GUA A-3',Jx X 4% 5'-UUA CCG AGG GAU UUA
AUU GUG UCC A-3'; TLR2-siRNA-3 IE Y 4% 5'-CCU GUU
CCC UUU CAC AGC AUU UAA A-3', g X4t 5'-UUU AAA
UGC UGU GAA AGG GAA CAG G-3', TLR4 IF SLFIR X4
FH R . TLR4-siRNA-1 1E X 4% 5'-UCU AGA GCA CUU
GGA CCT TTT-3', g X4 5'-TTA GAU CUC GUG AAC
CUG GUU-3'; TLR4-siRNA-2 1E 4% 5-GUU GAU CUA
CCA AGC CUU GTT-3', & X 4% 5'-TTC AAC UAG AUG
GUU CGG AAC-3"; TLR4-siRNA-3 1E ¥ 5'-CGA AUG GAA
UGU GCA ACA CTT-3'. Jx X %k 5-TTG CUU ACC UUA
CAC GUU GUG-3", B B . siRNA IE X %% 5-UUC UCC
GAA CGU GUC ACG UTT-3', Jx X 4% 5'-ACG UGA CAC
GUU CGG AGA ATT-3',

1.2.5 RNA F# #4571 d. % RASMC gLk 1X10° 2%
PEER T 6 fLARk L3 3, 8532 & 2 mL & FBS 9 B aih b5 5%
o W2 RAMGES] 70 @G 5 55 3% B T 46 O T ML L TG4
AR IR W HEA Y, RASMC 43 5 B A B4 COF e e
20, 9 R4 i YL B P SIRNAD K &G YL B siRNA 4, #%
P )72 R Lipofectamine2000 $LH 35 . 4l fl 55 Y4 J5 24 h fE%¢
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1.2.6 VSMCs FHH B #HL SMA-o 1l OPN 43 B 4E Ky 43
fE A4 4 ik VSMC £ R bR s 2 N7, SMA-o 15 4 1k 3 I
VSMC £ 7. 16 £ 0 b £ 8 VSMC I &A%, OPN ) 5
AR .

1.3 Ziit2eabs RA SPSS19. 0 A AT it 4 . it
Rl ks FoR AR AR H BRI R 2 48, U P<
0. 05 W ERAGIIFEX,

2 & ®

2.1 e fE sIRNA JPFI RT3 206 & RT-PCR 2% & U 4%
YT LS M h TLR2.4 mRNA [ 3k . 45 % RASMCs
#3i5 TLR2.4 mRNA, # ¢ TLR2-siRNA-1, TLR2-siRNA-3
AL 2 TLR2 mRNA ik K V3 W 2K T 25 1 X7 B8 41 A0 B
PEXTBE 20 (P<C0. 05); # Yt TLR2-siRNA-2 4f i 41 o TLR2
mRNA 35 K555 [ B840 R B 0 B4 L 4, 22 % 640
2 L (P>>0.05) ., #4141 7, % Y TLR2-siRNA-1 A9 4
MiZl TLR2 mRNA 3% 35 B A%, 25 1% B8 20 R0 BH 1 % B4 b
BERLGIE X (P>0.05) LK 1, %% TLR4-siRNA-
1.TLR4-siRNA-2 I TLR4-siRNA-3 ¥ 3 41 4H Jfi b TLR4
mRNA 357K ¥ 5 AR F 25 10 BB o ) Il (P<<
0.05), H A% 4t TLR4-siRNA-2 JJ 4 ffi 21 TLR4 mRNA [ ik
A% 25 0 R 2 0 B M R A B R 25 R R S R R L (P>
0.05), WA 2, RiRE5HRAUESL T TLR2.4 siRNA 4 FX§ TLR2,
4 FEAM R F 09 R vk R HER T3 gl R AR T, R
TLR2-siRNA-1, TLR4-siRNA-2 i FJ5 £/ 5 52 W 5% .

£ & RT-PCR &, DX

1225 PO R 2 M M5 3. 75 ¢ TLR2-siRNA-1 4154 55 Yy
TLR2-siRNA-2 4 5: % %+ TLR2-siRNA-3 4{,*: P<C0. 01, 5 % 3¢
TLR2-siRNA-1 41 [ #;0 : P<<0. 01 5% 3« TCR2-siRNA-3 4 4 .

1 v TLR2-siRNA % TLR2 mRNA
RIEW R (n=3)

Lo X BRA 5 2 B4k %) IR 45 3 4% e TLR2-siRNA-1 4154 5 Y
TLR2-siRNA-2 4 ;5. 54 TLR2-siRNA-3 41.*: P<<0. 01,525 9 &
TEXT HEZH L # .

2 %3 TLR4-siRNA 3 TLR4mRNA
RIZHIFIE (n=3)
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2.2 TLR2-siRNA-1,TLR4-siRNA-2 ¥ s 41l iy )5 % LPA i
T RASMCs 4l is £ TG Ak g w4 3% 35 19 40 Ak 3 Y
VSMC F LPA-1 pymol/L Ab3 4 h J5, .3 F 98 SMA-o 2 A |
FEAWFEE, IFFE L E OPN & W, & A & &,
TLR2-siRNA-1,TLR4-siRNA-2 43 3| % Ju 4if jf 5 ¥ 7] 47 3
LPA %51 RASMCs 4 il SMA-« 3£ H . & [ F 8 J OPN %t
LA EE L, TLR2 4 B TH 44 F LPA #5519 RASMCs
i SMA-o FEH V2K A T K OPN 2K & H F 35 #30 & 1F
FA% TLR2 .4 BT Ao — & mig . WK 3.4,

1 £ R4 ;2. LPA F W4 ;3. TLR2 T4 4H;4. TLR4 T
A5 TLR2 4 B T4 3% P<T0. 01, 55 40 4k 25 589 40 i 4 L4550
P<C0.01 5 LPA T4 ;. P<<0.01, 5 TLR2 T4 K ;9. P<
0.05,5 TLR4 T4l b4,

& 3 TLR2.4 F#:3t LPA IS8 RASMCs £

HUREERE mRNA B0 (2=3)

1 Ab RBIMIAL ;2. LPA T #i41:3: TLR2 THi4l:4: TLR4 T
U5 TLR2 4 B T4 ;% P<T0. 01, 55 40 4k 25 700 40 M 41 Fb 45850
P<C0.01, 5 LPA T Hidl;s: P<<0.01,5 TLR2 F#4lb#;*: P<
0.05,5 TLR4 T4 H ;¢ : P<<0.01,5 TLR2.4 T A LA,

& 4 TLR2.4 F# 3 LPA 58 RASMCs RE#H 1L
HREEE.ZBKFHZEME(n=23)
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I % R VSMC Ay 878 0T LA A 2 30 1R 25 9 ok
A5 LPA DI AR % BE IR 2R 1 S0 A P9 B s 28 B4 36 M B T ik
N LPA 322 5 F X5 4t 43 A1 4 8 T 30 28 i BOBOE 1 1t /)
ML S2 10 00 20 0 A I DR T S A T L AR A BT AR S B 3
FEATIEB A R0 LPA ®] LIS VSMC 2 BIE: 4k, il i VSMC
TR RO 5 0T ARG I F 98 B LPA LS B R 5 Y 5 18
{23 RASMCs 2 B4k {H LPA %S RASMCs % I 4k,
{55 3 [ 1 T 0F— 25 B

LSS 24 KB 12 Ff TLRs #, FE & TLR2
M TLRA 5 53 %2 5 T 8l bk o BE T8 (LG 3L L A g Ao,
2 55 7)) Jok o AR A Ak 1 5 I 200 B BRI L P R 4 i R i
SE LGN M ik TLR2 .4, K286 T 9k B 40 il % 3k TLR2M,
HEARE Mg A Z R (LDLR—/—) M# g & A E Bk
(ApoE—/—)/INR M AR IR AL A e, TLR2 .4 7 985 K 4 16 B B
Ry FR MR . TLR4 8¢ TLR2 $tK /) ApoE—/— /N U FE
R i R T 2Rl S A N o =R G U A N
Cao 21905t TLR4 Fl ApoE X3 [H] i [ /s 5 755 I [ /i i 5% 6
A FJG R BN B T 3 Dk 52 Ak G 5 W 40 i 322 3 R BE 4 ApoE Bk
A g B /N BRI T 65 %0, BEHL T ARk 2> T 552 51 TLR (9 F
JiF 2 MyD88 &5 ApoE WU [ i B /1N BB B G 41 it 2 Vi) 2 3
NIRRT 75 % BEH AR A T 60% .

ABEFE N RNA TH A 73 3008 TLR2 4 el 5, &
B LPA 55 RASMCs 41 ifs SMA-o £ [H . & [ F 8 & OPN
W EA LAY R E 2R TLR2 4 5 5@ K8 S
57 LPA 5 00°F ¥ LA i ¢ B 4k, 9F BB & T3 TLR2,
4 %} F LPA %% 1) RASMCs 4 ifd SMA-o 3£ 8 & [ F 0 &
OPN 3t 5 2 [ B 98 A 40 1 4 A 48 TLR2. 4 Bl + 6 4 afF —
Hhmig . BA T TLR2.4 X F LPA 355 4 RASMCs % Al
ek ELA AR A I T . o B B EAE .

ZE LR TLR 5@ £ 82 TLR2.4 257 LPA i/
SR REEAL A T TLR2. 4, 30 45 558 % J5 19 % 5E )
o B G5 SN S A T RE Bk e A B Ik ok A e Ak BE B | e e A e
WIHRITT I — DRz —.
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