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[Abstract] Objective: To investigate whether Src can regulate oxidized low-density lipoprotein
(oxLDL) induced phenotypic transformation of vascular smooth muscle cells (SMCs).  Methods: The
primary mouse SMCs were cultured in vitro. And then we stimulated SMCs with different doses of
oxLLDL to detect the protein expression of phenotype molecules including Myosin Heavy Chain 11
(MYH11) and CD68, as well as the activation of Src. Inhibiting Src expression with small interfering
RNA (siRNA) and Src activation with specific inhibitor PP2 to observe the impact of Src on phenotypic
transformation of SMCs. Results: The expression level of MYH11 mRNA and protein were down-
regulated gradually, while the expression of CD68 mRNA and protein level were up-regulated gradually
when vascular SMCs were stimulated with 0, 12. 5, 25. 0 and 50. 0 pg/mL oxLLDL (P<C0. 05). The
activity of Src was up-regulated gradually (P<Z0. 05) when vascular SMCs were stimulated with different
dose of oxLDL (12. 5, 25. 0, 50. 0 pg/mL) for different time (15, 30, 60 minutes) (P<C0. 05). Src
siRNA knock-out and PP2 could inhibite the expression of phenotype molecules which indicated the
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transformation from SMCs to macrophage.

SMCs by enhancing Src activity.

Conclusions: OxI.DL can induce phenotype transformation in
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50. 0 ;;g/mL 0.370.06@ 2.95%0.08@ 0.46%0.07W® 2.21+0.12M®

5 oxL.DL 0 pg/mL A, P P<C0. 05, @ P<C0. 01

2.2 oxLDL 4% 3t JRAR T 7 MLgm i P Sre i &

SJpAHf oxLDL X F L 45 F- ¥ LA Sre 76
AR FE MR A8 oxLDL 0388 ¥ L4 B J5 4G Sre
(Y-416) 5 s B R AL 7K F- )¢ Sre SR H ik K,
Sre BEPE LA Sre (Y-416) {37 f5 B 12 1k 7K °F (p-Sre)
5 Src MR 365K (Sro) I U E 7R . oxLLDL
RO U LA B B ox DL 38k B () 38 hin
Sre JG 4 (p-Sre/t-Sre) 53¢ B {5 s 1R] 498
T (P ¥9<20.05), W3 2,

% 2 oxLDL X} FigAlgaparh Src #iE 8220

pBL] Sre ¥ 14
oxLL.DL ¥ & 0 pg/mL 0.75%0.02
12.5 #g/mL 0.76£0. 09"
25.0 pg/mlL 0.81+0. 030
50. 0 I_Lg/mL 0.93%0. 06
ox DL 4b B st a] 0 min 0.76£0. 05
15. 0 min 0.85%0.07®
30. 0 min 1.05£0. 03
60. 0 min 1.49£0. 06

TE: 5 oxLDL 0 pg/mL 447 ke, P<C0. 05,2 P<C0. 01; 5
oxLDL 4L BH 0 min 4{AH LE . @ P<C0. 01, P<C0. 01

2.3 BUR Src & TH#H oxLDL # 569 RAR T8
WU2m i & D A4

IR Sre 78 oxLLDL 755 V-1 LR BG4 fk vh
HPEAT, oA L 5% YL Sre siRNA FAIK Sre & H Y
FIBIK, TEIEE oxLDL 3505 ~F- i JUL 4 o iy e 78
k. S A Sre siRNA K [T siRNA J&, A I
Src siRNA I Z 46 Sre 767 W5 WL4H M v i 3 3k
(P<<0.05), TMifE oxLDL #3455 , B siRNA 4H
AFIL MYH11 B 88 [ 3R 38 KT 8 & B, CD68 1)
B K B THE (P <0, 05) ; Sre siRNA
21 MYHI11 #1 CD68 185 H &35 7K P2 K W B 2 2k
A, WA 3,
2.4 i) Src & G FE T oxLDL #5849 R AX,
B U e T AL

R Sre BE AR ASTE oxLDL 5 39 L
RUERALH A T FRATT3E 5L Sre KR PEHD R ) PP2
P Sre 2 YOS - IER oxLDL il 45  IL
A ERIAS AL, 453 5, Sre 308 770 2657 o8 L4
Jfarf Sre B8 1R Ak 7K - B 32 4 (P<<0. 05) . i 7E
oxL.DL il 5 - MR 4 MYHI11 ()8 [ 3Rk K
F-H S B IG, CD68 1 1 R ik K B B T &
(P ¥<0.05), W4,

®3 SrcEREFRNARREESRIZKENRIT

BHME siRNA 41 Src siRNA 24
- - +
Src/B*aclin 1.35+0. 21 1.36£0. 32 0.52%0. 09" 0.560.07@
MYHI1 1,/Bfactin 0.96%0.19 0. 45 0. 08P 0.75£0.04 0.78 £0. 05@
CD68/B-actin 0.35%0.07 1.49+0,22M 0.58£0.09 0.59%0.07®

= TR L + 7Ol oxLDL(50 pg/mL) Zb A 5 5 M sIRNA 1A RADBRAA A 1 . 0 P<C0. 055 5 A1 siRNA #0 /Y oxLLDL &b 3

AL . @ P<0. 05



[0 o ML B s 2020 4 5 1285 47 25548 5 1)

Int J Cardiovasc Dis, May. 2020, Vol. 47, No. 3 o 171

R4 SreiFtEIEIXEiRAMEMREE B RIEKFHIME

LERE I &) Src I
- - +
Sre/p-actin 1.050. 11 1.36%0.18 0.46 £0, 07D 0.50 £0. 092
MYH11/-actin 0.86£0. 15 0.32+0. 080" 0.77%0.09 0.80£0, 12
CD68/B-actin 0.42£0.17 1.29£0. 14® 0.48+0.12 0.52+0.17@

TE " = 7R ARAE L + 7 oxLDL(50 pg/ml) g BRE 5 55 B4 00 84 1 2R Ab BREAAR B, O P<<0. 055 5 B ZH ¥ oxLDL Ak 38 20 41

I, @ P<<0. 05
3 itig

TEARBFFE R FoA T & B oxLDL A5 S 1f 3 -1
i1 e o e i VO N T = e D O~ E i B
. oxL.DL A fig i Il 45 115 LR A Sre 3075 , 1
il Sre FIRFE P AT D oxLDL 55 19 1 4 F
TN LR AR ML, $27R Sre 25 oxLDL i 511
AP LA e e B L Ak A2

Src il JE T PTK i 51, Hfth PTK 0%
BB ALFHE Yes, Fyn, Fgr, Lck, Hek, Blk, Lyn, Frk,
Srm,Brk"**', Srec J& PTK ZE% e 545 & B A »
Sk N B o 2R KL it 43 0 S SEBEAG P 5] L B —
3 SH3 25 k6 3ak . SH2 28 4388, | I8l 45 44 Jal A1 544 ik
Vi AT RN . Sre i B RR LB T R B Bk
IEm TERIE S . — WAL Sreb27 i i i 24 IR
L FRERRILIRZS . 5 SH2 S5 #3045 45, et Sre &2
B MRS B B 1 v 0 416 037 15 % 22 BR W R AL 17
SRR . 4 Sre ARG 40 MR R E S AR S S R AR
RUBINT 416 {37 25 S PR 2 5 0T & A A B IR AL
[FIEE 527 7 s KRR Ak, (AL T3 IR A S K 4
MIsME 5 10 N AE . Sre BGAE b 2 R A5 A
PTK., it = 5 i I i A0 Bt » 5 5 15 2 AR dn i % 2
T CHAL PR Mo A 4K R 2 AR 25 DA% 338 20 B AT
S IR MG A T RS | AN ) 8 R S R e R AR

TE 3l ik of5 BF il 4k B, Sre 1] 45 & BT
pA7phox, Ak I i 5 70 08 IO e it MGEn8 — % 17 1R
WL A AL (NOXD , = A K i O A2 F PN B2 40 i
S LA B WA i S 5 R AR . Sre i8S
522 3500 B9 & O (MAPKO A4 i 405 5
PET O 1/2 CERK1/2) {5538 #1930 . 4 2E 40
L A 2 I RN G R A0 S DT 9 4 A P
T LB W 2 B P 45 A2 1 Sl kR e R AL g . AR BE
5 &P oxLDL ] PAiE 3 $2 5 Sre(Y-416) i 0 2
FRALIKF- AR Sre 1 Ak o HE 5521 W LA ff 6 724
AR P LR B e A R B Al . FEAD ] Sre 3R
K TEACS S VT8 LA H 28 A AR g A i, $27R Sre
MG 2 53R DA R R B4,

Bl ok ks A BRE B v - T L 40 e R 1) Gk AR

I EL WA 2 ALY 238 T L 5 BESOAR R E B AR

Koo TEBNIKORFEAE A0 BETR 7 Je 3o 7 vpr L -9 JUL 40

EHEIN TS5 B X L 4R I8 AT 8. iR e

BEB TR S LI R AL Ak X 2 ook R

PRI A I e T B S, AR Sl AR Ah 43 5

I35 I 1 LA, 24760 3] ox DL ] i J5iAY

U LA A ST LR R MY HL 363K FRAIG, Bk

AT CD68 ik T » % W] oxLDL RJi7 & F- 1

JULEH 0 1) [ 0 24 L 2 B A £
PRV Bl koo A A2t #2 v oxLDL 5 5 F- 1 L

Y LA 731 HLH X B 53 3 ok oks 1 At Ak B

Pk AT B S AT R I Sre P X -F- 1 UL

i e A IR AR T A B B ko AR RE AL 1R T

SRR AL

& £ X #t

[1] Matic LP, Rykaczewska U, Anton R, et al. Phenotypic
modulation of smooth muscle cells in atherosclerosis is
associated with downregulation of LMODI, SYNPO2,
PDLIM7, PLN, and SYNM[]J]. Arterioscler Thromb Vasc
Biol, 2016, 36(9):1947-1961.

[2] LiuRJ, Lo L, Angelina JL, et al. ARHGAP18 protects
against thoracic aortic aneurysm formation by mitigating the
synthetic and proinflammatory smooth muscle cell phenotype
[J]. Circ Res, 2017, 121(5);512-524.

[3] Kiyan Y, Tkachuk S, Hilfiker-Kleiner DA, et al. oxLLDL
induces inflammatory responses in vascular smooth muscle
cells via urokinase receptor association with CD36 and TLR4
[17. J Mol Cell Cardiol, 2014, 66.72-82.

[4] Kumar A, Amteshwar SJ, Nirmal S. Pharmacology of Src
family kinases and therapeutic implications of their
modulators[ ] ]. Fundam Clin Pharmacol, 2015, 29 (2).
115-130.

[5] Reinecke J, Caplan S. Endocytosis and the Src family of non-
receptor tyrosine kinases[J]. Biomol Concepts, 2014, 5(2):
143-155.

[ 6] Roskoski R. Src protein-tyrosine kinase structure,
mechanism, and small molecule inhibitors[ ]J]. Pharmacol

Res, 2015, 94.9-25.



[7]

(8]

£9]

172

o L B A 2020 4F 5 45 47 4255 3

Int J Cardiovasc Dis, May. 2020, Vol. 47, No. 3

Landon JI, Fowler AJ, Kimberly MP, et al. Dasatinib, a
small molecule inhibitor of the Src kinase, reduces the growth
and activates apoptosis in pre-neoplastic Barrett’s esophagus
cell lines; evidence for a noninvasive treatment of high-grade
dysplasial J ]. J Thorac Cardiovasc Surg, 2013, 145 (2):
531-538.

Dupont L, Du L, Poulter M, et al. Src family kinase activity
drives cytomegalovirus reactivation by recruiting MOZ
histone acetyltransferase activity to the viral promoter[J]. J
Biol Chem, 2019, 294(35):12901-12910.

Ju XM, Jiao XM, Ertel A, et al. v-Src oncogene induces

Trop2 proteolytic activation via cyclin D1[J]. Cancer Res,
2016, 76(22):6723-6734.

[10]

[11]

[12]

Mei HJ, Ah-Rong N, Ji EP, et al. Resistance mechanism
against trastuzumab in HER2-positive cancer cells and its
negation by Src inhibition[ J]. Mol Cancer Ther, 2017, 16
(6):1145-1154.
Sima A, Chiraz C, Kamel B, et al. Smooth muscle cell fate
and plasticity in atherosclerosis[J]. Cardiovasc Res, 2018,
114(4) :540-550.
Osonoi Y, Mita T, Azuma K, et al. Defective autophagy in
vascular smooth muscle cells enhances cell death and
atherosclerosis[ ] ]. Autophagy, 2018, 14(11):1991-2006.
Ok A5:2019-07-15 %= :2020-02-15)
A St BT

N&NSOMKING

THE LIFE WILL BE MORE BEAUTIFUL

AIH, -




