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microRNA-34a ZHRVIN HFSME
S8 AL 40 A 2 3R o jY E B
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HWE. B #%1] microRNA-34a( miR-34a) 7EAK V)N 7375 S 00045 S LA i ( vascular smooth muscle cells, VSMCs)
W RIER, ik TS 5 R P AT AR S IE R G X) 5 VSMCs 15 557 1 A B2 412 (endothelial cells,
ECs) jitihin 1.5 Pa 1E % Y13 7 (normal shear stress, NSS) F1 0.5 Pa {ik¥] i /7 (low shear stress, LowSS) , in#k st (8] &
12 h, Western blotting ¥l iE-& 137 VSMCs 134 78 40 il A% Bt )5 ( proliferating cell nuclear antigen, PCNA) 25 4 %35,
DABC I B VSMCs f387AE F) o 52t PCR AN 1597 VSMCs 1) miR-34a ik7254k, i TargetScan ,miRWalk %
3 T miR-34a B A5 1, Western blotting £ X & 15 3% VSMCs ¢ miR-34a #1425 [ Forkhead ¥4 5% K+ J2
(forkhead box j2, Foxj2)#ik, i3 mimics A1 inhibitor #YeHi A, 4351 EJEAFIHIH] VSMCs ) miR-34a ik, Western
blotting #&il] Foxj2 K PCNA 22357284k, B 3F miR-34a F1 Foxi2 Z Al R, SR 5 NSSAHLL, LowSS {2 ik
G B3 VSMCs 1) PCNA 35, J1 B 3 FRBEE 15 3E VSMCs 1) miR-34a 3K, i 7d TargetScan ,miRWalk 25 i 1
T miR-34a (1T JEHEE (124 Foxj2, LowSS J#K NHEA BE 37 VSMCs 1) miR-34a 8K 1 Foxj2 FkBH WFEAL, #HA%
T _EA VSMCs 1) miR-34a 335, JEHE 1 Foxj2 FRIAW] W AR, PCNA 235 W35 T 57 I VSMCs 1) miR-34a K35,
HUEE M Foxj2 323K B0 i LM, PCNA 35 B ERE(R, 4518 LowSS I IH#=EE G BE 57 VSMCs (1) miR-34a AL A
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The role of microRNA-34a in low shear stress-induced proliferation
of vascular smooth muscle cells
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JIANG Zong-lai( Institute of Mechanobiology & Medical Engineering, School of Life Sciences and Biotechnology,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract; Objective To investigate the role of microRNA-34a ( miR-34a) in the proliferation of vascular smooth
muscle cells (VSMCs) induced by low shear stress (LowSS). Methods Using co-culture parallel plate flow
chamber system, endothelial cells (ECs) and VSMCs were co-cultured and applied with normal shear stress
(1.5 Pa) and LowSS (0.5 Pa) for 12 h. The expression of proliferating cell nuclear antigen (PCNA) in the co-
cultured VSMCs was detected by Western blotting to determine the proliferation capacity of VSMCs. Real-time
PCR was used to examine the miR levels of miR-34a in the co-cultured VSMCs. The target proteins of miR-34a
were predicted by TargetScan, miRWalk and some other websites. Western blotting was used to detect expres-
sion of Forkhead box j2 (Foxj2) in the co-cultured VSMCs. Mimics and inhibitor were used to up-regulate or in-
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hibit the expression of miR-34a, and then the expression of Foxj2 and PCNA was detected by Western blotting to
verify the regulation relationship between miR-34a and Foxj2. Results Compared with NSS, LowSS promoted
the PCNA expression and significantly up-regulated the miR-34a expression in the co-cultured VSMCs. Foxj2 was
predicted to be the downstream target protein of miR-34a by TargetScan, miRWalk and some other websites.
Foxj2 expression decreased significantly in the co-cultured VSMCs under LowSS application. Under static condi-
tion, the expression of Foxj2 obviously decreased and the expression of PCNA obviously increased by up-regula-
ting miR-34a expression in VSMCs. While inhibiting the expression of miR-34a in VSMCs would result in a signifi-
cant increase in the expression of Foxj2 and a significant decrease in the expression of PCNA. Conclusions
LowSS can promote the proliferation of VSMCs by regulating miR-34a and target protein Foxj2 in the co-cultured
VSMCs. This research finding will provide new mechanobiological experimental reference for further illustrating
the pathogenesis of atherosclerosis and finding the therapeutic targets for drugs.
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N Rz 41 2 ( endothelial cells, ECs) 4] Il 45 BE A4
e N T, 4 RS2 I 3 U0 N g, T F- UL AR e
(vascular smooth muscle cells, VSMCs) 3= 237 T Ifil.
e, 5 ECs #H4R. —MIN T, VSMCs I A FL
JSZ DI 1R AB I ) 2645 ECs 43 A5 %
O3 (R AR 555 ] DL ad 55 5 Whis A2
YERIT VSMCs, 3l AT A D RE & A4 2846 . ECs
ALk S & VSMCs 22 [a] i P A, 1 PR
(reactive oxygen species, ROS) Fl— & Ak A& ( nitric
oxide, NO) 5200 L4 N 55 Fa & W) B 247, V)
BT R CRT R/ kg T ECs 77 A= ROS A%
WHEAGOLT , S VI A b, A EEE /Y VI )
(an# 3 int 54k 3% VI 0 77 ) AR 1 ECs = A TE 2 1)
ROS, 8 NO B A= Wy A F R FEAIR, 1 26 s 2 14 3t
SO RHERER , 520 VSMCs (358 78 5 40 i Zh g
PETT | % 0 ik b R B8 Ak 4500 B e s o R B
FAERAETRN , ECs B2 VIR 322 A% VSMCs 1314 58
I P EA A PR AR T SR AL AT AN
TIEEE . WFIE ECs B2 K] /1 (low shear stress,
LowSS) HJ3, E T 455 VSMCs 3§58 1 1 S H 2
AL R TR AT A IS 9 0 I i A
AL A S X,

microRNAs (miRs ) i1 — F 51 A P 2 5 1 /)
RNAs 41 i, i i 15 %2 mRNAs 9 37 3k § &% o
(3° UTR) B AMEC AT 5 2 (5 mRNAs [ fige sl 41 i H:
B, NS SN £ IR 59845 . miR-34a
Je— M BURR) miR, ZEAS [R]85 1 4 M b R] AR
AR LA BILAR , 5 HL 5 AR 5 A S5 A o
P55 J@sd 5 CDK4 ,CDK6 \MYB Fl MEK1

2235 , miR-34a REMSIEHF K562 20 it v b ok 5175 5
MEZAMR L™ . JoMA 1, miR-34a 13k
KT R e 2 SIRT1 S 2 FEM G RE T
8, Horp A $E FoxO1 1 eNOS, e Z i ECs Y 5%
Fogn g T, R EARKE RN T 2
(forkhead box j2, Foxj2 ) & — R 5 B & B A& X
KEOHEFMIER T, BA 2 415 DNA 74561
RSB 0T AR B B PR 5, X6 I 1) R
20 S0 AR B B 4 A B BB AT . A
PRS2 RIS 269, miR-34a L) Foxj2 WH#E S
5T VIR 137 T 0 P B AR AR ) ECs 1940k
SRIM , 7€ LowSS 55 5 ECs BEA K5 IR VSMCs 14 7H
1A, miR-34a 5L Foxj2 NHLA7 52 5815
YERMANTERE o ABFFEHT LowSS 2544 T miR-34a
JAREE [ Foxj2 LE{2 i VSMCs 45 13 F 1 1 43 F-HL
], Sk — A e B Sl RkoAs A T T 50 I A5 955 1) K
S HIL T B SR A AR T AR SR T 2 A 2
) S IR -

1 #RFTTE

1.1 ECs FRIEFMEE

SR FH e i i 3 Ak 125 15 5% DR AR R BN = 3l fik
ECs'™™ . JCH 4T, B 150 ~200 g #ik SD K F
WSk BRI Y AN A i e v K i A L
FP90FF, ECs T 18] FEAE A 0.2% 1 B i 5 il
(Sigma /A A]) (ARG FRILEL 37 CIH It
FTEEFEM 30 min J5, A ECs 5535 ( Lonza 2\ 7))
ZE Ak IR AN TR, LA 1 100 v/min (Y 3 3 B0
10 min, /NCMER 13, I ECs 15 3% B 4L,
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By S HEh ARG SR LA, 0T 37 °C 5% CO, B
FRAETN 24 b TR A MG RE IS B . DL B R AT
1R o RN, S5 SR W W v, R i A B % 5%
Wo 7~10 d KZEFEGRE, BIAEL40 M
M 1l A2 9% K7 (anti-von Willebrand factor , Anti-vWT')
4K ( DukoCyomation 23 ) ) X ECs #4740 Jifd G 28 5
JEMEE  PHPER R T 95% R T IG 22555 .
1.2 VSMCs FRIZFRRETE

K FH2H 2L e il B vk % 37 DR AXOK BB = 30 ik
VSMCs'™' . Bk SD KB 150 ~200 g, B &4 F
B Bk, 18] B9 IF LA, 25 BR ECs J5 R I 57
W21 mm® AT, In A D R VSMCs B 37 i)
[ DMEM( Gibco 2 #]) , 10% /N4 ffil i ( Hyclone 2
A, HiER R (BBLAH) ] KBl QU S fli e Ae
MK I MR, 37 °C (5% CO, B Fefi b B 5%,
BRI . UG5 2 d 4RI 1 IR, 4 ~5 d WA
HHAASRDZICH, 5T oL 3h & B Hi ik
( DukoCyomation 7 7] ) X VSMCs #E47 41 fitd 0 5 9¢
JEMEE  PHMER KT 95% T IR 8t
1.3 ECs 5 VSMCs Bk &1 55 5 @15 /1 i
1.3.1 ECs 5 VSMCs #8432 % ECs 5 VSMCs
I B 7 s kB A B SR AR R S A B
2 ~4 { ECs, HIBERGE fL . 8 AU, DL 2 x 10°
A/ mL % BT B IR RIS ES (PET JEE) /Y SN 1
75 ~6 h AU REFS R HE FRA AL T8 T 6 FLI%
FEMRH PRI 55 7 IS A4 A0 ThT DA ()4 7 235 2
FPef 4 ~7 A VSMCs, AT G 5557
1.3.2 R Am#E A ECs 55 VSMCs B4 5
FRPAT AR Sl i R ekt ECs Jiti fin bz 34 H
¥R ECs 5 VSMCs BYBEA B IR AR0E T P47
Mt sl s v, PO I3 A /Nt O3 b R RO
FERRT o AR AR 1 KN R A B 57
(¥ ECs 1 VSMCs 438 2 20: D 1.5 Pa 1IEH PI ) /)
(normal shear stress, NSS) 41 ;@) 0.5 Pa LowSS 4,
IR 3 (8] ¥ 2 12 h, SEG T, £F ECs
VSMCs B4 K 2 2 80% fl G i, 430 FH & 1% a4
i35 ( Gibeo BRL 25 19 M199 ( Gibeo BRI /A7)
1% /N4 1l 3F 1) DMEM 35532 W2 47 [F) 264k 12 h,
15 2 A A BHL BT 7 ] — J5 3 . 454 ECs F1 VSMCs
PRSI AE ARG , SR IURE i A7 28 1 J5 6 928 B ule A6
BSEI SEEE i PCR G

1.4 miR-34a By = # {F ( mimics ) F0 3] 5 7
(inhibitor ) & 3016

PR RS BAF 1Y 4 ~ 7 A VSMCs, JB il 1
RS FhAETC TR 6 FLAR HT, F ol 40 2 8 O 2 % 10°
AS/FL, RRd M Rl A % 60% B B AT 3E 47 7 Y S 6
miR-34a fy55YL4 43k 4 2H : inhibitor % 4% | inhibitor
X HE . mimics %5 4% mimics %} F&, KX miR-34a A9
mimics Al inhibitor 741 DL} X% B8 R B L6 1 (i
HIEYRIZGAT]) o FIBHTRMT O MR
6 FL AR 4 L, 45 D o 1 35 3R WO, TR E O )
DMEM Er #2560k 2 ~3 i, S5 AL T 500 pL
DMEM; @ Hi 250 pL opti-MEM ( Invitrogen 23 ) ) ,
5 pL Lipofectamine' " 2000 ( Invitrogen /A ] ) , J8 45 7E
A1, /E R mixd ¥ 3 K250 WL opti-MEM, % ¢ J
BUS pL( B2 AR BRI AN
mix2 R ; @ F mix] mix2 FRAE IR LR H B
G, ENEUENRA], B0, FE AR A I E 20 min;
(©) 20 min ZJ5 , 4 mix3 FERIMA B B FLH, i
A 37 CHEFRAATEF:© 6 ~8 h 5, il L =
HATANE
F1 KR miR-34a ORI FIHEIFI 51 AR 3 R B

Tab.1 Sequence of rat miR-34a mimics, inhibitor and their

negative control fragment
F Bk Fe5i
BEUARSIE IE Sk
Jx 5% 57 -ACGUGACACGUUCGGAGAATT-3’

5’ -UUCUCCGAACGUGUCACGUTT-3’

miR-34a BHA F XEE 5 -UGGCAGUGUCUUAGCUGGUUGU-3’
% X4% 5’ -AACCAGCUAAGACACUGCCAUU-3’
i 700 X6) HE 5’ -CAGUACUUUUGUGUAGUACAA-3’

miR-34a 1] 5 5’ -ACAACCAGCUAAGACACUGCCA-3’

1.5 ZFEBRENELLE ( Western blotting)

BEFRAE 6 FLARAI AN , 1 Se W b IR 53R,
UK PBS 35t 2 s , A4 20 M A5 i B LA 80 ~ 100 L.
2 x & H B ZE i (loading buffer ), 7K b i E
3 min, A0 E 42 H] 6 FLARIE, 76 WA EE T M%< 5]
20 B R o B AT AR R OR B IS E 1.5 mL
EP &1 i hRic, i - 80 CIRFF,

FH 10% SDS 2 P95 Tt e BB Js i Dk 70 B 2 1, F
VK SEHE e B HE 1 e B B R R 2T AE R 55 % iR 958y
Tris TEHM0.1% Tween20 & W ( tris-buffered saline
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with 0. 1% Tween20, TBST) H 35t [4] 1 h; T Foxj2
( Abcam/y ] ,1:500) , BE%E P 20 fd 4% Ht it ( prolifera-
ting cell nuclear antigen, PCNA ) ( Proteintech 2\ #],
1:500) , H i mE-3-% 2 B & 1 ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH ) ( Santa Cruz
Biotechnology /A ] ,1:1 000) ,4 °C 57 12 7 ; B 1k
FREEARIC — 9T (AL A2 AR 2 /], 101 000)
ZEWIFE 2 h;NBT/BCIP(KPL A #]) g .4, 4
i) d ] Bio-Rad 24w —4E 73 Hr 4 Quantity One
AT G BE A o

1.6 RN LR PCR LI

1.6.1 wizamped RNA KB A TRIzol (1941
SR DRAR Th IR 2 30 5 O LR e , 75008
OHLe 7E 1 mL TRIzol ZLf#EW H A 200 pL 4,
HEE R, MR 15 s, FIMCE 3 min; 4 C, 1L
12 000 g% 5.0 15 min; HL 500 pL | JZ2KAHE]
BrJC RNA g EP 4 inA 500 L 5 N, %
TREE 10 min;4 °C, A 12 000 g %533 %50 10 min;
F B3, AR 1 mL 75% 2 (JH DEPC /K it
i) 1 mL PE% BT BERR 24 CLLL 7 500 g Fe i
B0 S ming FF EYE, ZRBCE K 40T 30 ming i
I Y TC RNA iK% , DEPC Ab /KK RNA ¥ i
Fike 100 485, FIE 536G RETHI 2 Fr 2 B RNA 1
ahi g RO E

1.6.2 ##4F 5% KR miR-34a (957575005
FH1Y) (s B AEYH 254 7)) TRk, A
B H i, V%R 1 mol /L TAEHREE . i A4
PRFR N 20 wL, & Mo KB HANT o5 x 2 4 ul,
N E A =R (ANTP, 10 mmol/1.)0.75 uL,
SEe 519 1. 20 L, RNA A1 57 (40 U/ul)
0.25 wL,MMLV i %% 5% i (200 U/pL) 0.2 L, R
Paits ZANA—E FE ) RNA AR5 (1 ~3 pg) , Bk 2
20 wLo PBCSE SO AR 4 HUAN T R PP A T i S e
v :25 °C 30 min;42 °C .30 min;85°C .5 min, [TV
FEIF 45 K5, or BKE cDNA 7= 9 '8 T ok B 4,
=20 CHEBRAF, KIIRAFHCETE - 80 CUkAE P,

1.6.3 Frf PCR 3% K miR-34a )47 514
PCR 519 ( L B A 252 7)) TRk, 1l ]
BB A, V%N 5 wmol/L TAEHEE . PCR
RFR R 20 WL, & B o3 R BC AR : SYBR Premix Ex
Taq™ 10 wL,miR Specific Primer Set 0.8 wL, {457

ZIA—E &1 cDNA, fJ5 MK 2 20 wL, miRs
SeifE R PCR VAR F:95 C 3 min Fi#;95 C |
12 5;62 °C 40 s,40 MG
1.7 miRs $8F 5N

jd 1t TargetScan .miRWalk 1 Pictar £ ¥ 3 $i il
miR-34a [ FHFLEE
1.8 SFitESH

25 21 5] 52 56 K s R 80 = e fE 22 B R
7, P B (B) 9 25 SR ¢ R X)L, i A S 362
MsrER 3R EL,P <0.05 x5 R HA S
HL,P<0.01 2R R BA S G HEE L

2 #FR

2.1 LowSS {Bi#HEL &= VSMCs By 5H

I FAPAT AR A B 1 R Ge Xt 5 VSMCs Bk & 85
F511 ECs 43 it i NSS 1 LowSS , fF B[] A 12 b,
Western blotting #5565 5555 VSMCs 1) PCNA 3k
Ak, DL e VSMCs (IG5 RE 1. S5 BR, 5
NSS #H Lt, LowSS I 2 I Ik & &% 5% VSMCs 11
PCNAZ IR, U] LowSS {2 #EIK A 15 77 1) VSMCs 3
FECILIE 1) o

NSS LowSS

PCNA
GAPDH

*
1.0F
< I
O Vor
-9
O ]
NSS

LowSS

D
o W

protein levels
wn

N
=)
W

B 1 LowSS {Zi#tBt&155F VSMCs By PCNA Fik( * P <0.05,n =5)
Fig.1 LowsSS increased the expression of PCNA in the co-cultured
VSMCs

2.2 LowSS EZ FAK &I F VSMCs 1y
miR-34aKix

[A#E, 7 ECs 1 VSMCs BEA 553710 445 F 43 5]
Xf ECs Jifa it NSS F1 LowSS, £ FIIRFE] g 12 b, SZi}
PCR I A5 K 972 VSMCs 1) miR-34a £ik, 45%
B/, 5 NSS 41 kb, LowSS 21 F, Bk & K5 57
VSMCs 1) miR-34a 3235 8 & T, i LowSS fEfE
PRHERR A B5 5% VSMCs 1) miR-34a ik (WA 2)
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T‘; 257 NSS LowSS
l; 20F Fox;j2 Y
@ 1.5+ | ——
‘g_ 151
e 1.0r =z
< >
=
& 5 *
E o : ' g
NSS LowSS :\::. 05k
=
B2 LowSS 2% LiFB&LE5F VSMCs i miR-34a Rix i
* = 0 !
(*P<0.05, n=6) NSS LowSS

Fig.2 LowsSS significantly increased the expression of miR-34a in
the co-cultured VSMCs

2.3 AYEEFWI miR-34a FBEH

i# 1:f TargetScan , miRWalk £ R 3y, Tl K B,
miR-34a 1) FIFAEE . 450 B, Foxj2 ] LI
miR-34a [ T FEEE 1, B TR A L2455 A,
$&7R Foxi2 AT REAE N miR-34a (Y FFEEEH S5
LowSS Z&fF NIk G 4557 VSMCs HEFE Y 45 (LI 3) o

Position 2184-2180 of FOXJ2 3' UTR

5' ..CACAGUUGUAGGGGUCACUGCCU...
NRRRRN
3 UGUUGGUCGAUUCUGUGACGGU
rno-miR-34a

Position 628-635 of FOXJ2 3' UTR

5' ...GUGAGGUUGGGUGUGCACUGCCA...
ARRRRN
3 UGUUGGUCGAUUCUGUGACGGU
mo-miR-34a

B3 KR miR-34a 5§ Foxj2 3'EBIFWMMEI S SR
Fig.3 Putative binding sites between rno-miR-34a and

Foxj2 3'-UTR

2.4 LowSS i S B &1 % VSMCs B miR-34a
$RE A Foxj2 RixzTH

1t ECs 5 VSMCs 3k 4 35 5% 19 20 T 43 51 %t
ECs Jfifil NSS #1 LowSS, /E FHBFE] 4 12 h, Western
blotting #&: M EE 5 %5 3% VSMCs BY Foxj2 ik, 45R
s, 5 NSS A AH Lk, LowSS Z& T, Bk & K 5%
VSMCs (1) miR-34a #1725 [ Foxj2 Y31k B B AR,
5 iR miR-34a ) 3Rk 810 AH e, 45 2R &9,
miR-34an] fE LA Foxj2 HHLHE 12 545 LowSS 7
%) VSMCs 34518 (WLIE 4) o

4 LowSS BEMFIEES1ESF VSMCs B Foxj2 ik
(*P<0.05, n=5)
Fig.4 LowsSS significantly decreased the expression of Foxj2 in
the co-cultured VSMCs

2.5 mimics FA inhibitor % 3 Xt Foxj2 & PCNA
RIEHIR T

EGUE K B miR-34a Fl Foxj2 2 [a] 77 7E P85 56
R, A S miR-34a [ mimics A inhibitor PR
VSMCs f{) miR-34a ik, Western blotting #;ill] VSMCs
(1) miR-34a Rk AL )5 , L H [ Foxj2 J PCNA 1y
Tk, AR BN, F Y mimics {2 i VSMCs 1
miR-34a FH)5, HEE H Foxj2 b W ML IWAE S
(a) ], T PCNA 58 B ETHE [ WK 5(b) 1,

Control  mimics
Foxj2
(a) Foxj2 X
GAPDH
15
(]
5
£ 10 *
Q
I
505
=
o
= 0 i
Control mimics
Control  mimics
PCNA
(b) PCNA
GAPDH
— 20
[
3 *
£ L5
2
S 1.0
[="
; 0'5 I
@]
[=# 0 |
Control mimics

5 miR-34a mimics F£%t VSMCs g Foxj2 1 PCNA RiZf =
fia( " P<0.05, n=5)
Fig.5 Influence of miR-34a mimics transfection on the expressions
of Foxj2 and PCNA in VSMCs (a) Foxj2, (b) PCNA
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FE YL inhibitor #JH] VSMCs [ miR-34a k)5,
R Foxj2 FAM R EM[ WK 6(a) ], PCNA

Control  mimics
Fox;j2 Sl
GAPDH
20
g LS
215
£
3
5 1.0
=
oo
2 0.5
i
0 . e
Control inhibitor
(a)Foxj2

& 6 miR-34a inhibitor 33} VSMCs | Foxj2 #1 PCNA RKi%x

RKBRFEREACL WA 6(b) ], Bk | miR-34a L)
Foxj2 JNHEHE 12 545 VSMCs RYIE G

Control ~ mimics
PCAN - -
GAPDH C—— e a——
— 15
o
5
g 1.0 .
2
205
Z
QO
& ]
Control inhibitor

(b) PCNA

9840 ( * P <0.05, ** P <0.01, n=5)

Fig.6 The influence of miR-34a inhibitor transfection on the expression of Foxj2 and PCNA in VSMCs (a) Foxj2, (b) PCNA

3 g

LowSS 25 Ifil i 811 ) 2% PR 458 S 52 Wil I 45 454 IE
SMIAEREZ R . ECs F1 VSMCs H4) 0L  E
() AN BRI & EARSR, fEZhRE b
FHE S, SR 4E R 14 D RE R Fe 2 . VSMCs 7E4)
N T4 T Z B AHAB ECs AOR2m, & A 56 R ik I
A IIRER A, KRB IE S U8 T AT S5 D RERY
AR A S Eum A Ed

AWK I, 5 NSS AHLL , LowSS fe #E k& 5 77
VSMCs [¥3§58 . 7E ECs 5 VSMCs Bk KI5 iy 7Y
Hr, ECs MR LowSS (8 38138, BERCE A A= K A1, 8
WS WEARAVE T VSMCs, {2 VSMCs (357,
Horp i 32 tE AR O S 2% . AS PR BT E
FERIN,ECs B VIR 1724, 4 1245 5 5 5
W55, LowSS &4 T, ECs J&sZ LowSS H| 34, 43 i
I/ M 475 A A= K B F-BB ( platelet derived growth
factor-BB, PDGF-BB) Fl#% #e /K [H -+ B1 ( transfor-
ming growth factor-B1,TGF-B1) &4 K [H 7, #E1ifd
i ECs A1 VSMCs IS RGERS o ASBFTE R0, 18
LowSS fle g5 B 5% VSMCs 3451 A9 [R) ), K45 1 5%
VSMCs (1) miR-34a ik i 2 LR, A< PR 82 A 40
AL RUE O 2R Wl 4 A B P S R B, N Foxj2 1Y)
3°-UTRE A 5 miR-34a L5 4008 " 0 A SCil
K miR-34a f) mimics Fl inhibitor % 4L #| Foxj2
Fik, kKB miR-34a 7 5 Foxi2 /3K ik, JIE 5%
miR-34all) Foxj2 B8 (145 T LowSS 75 (1 K

GHiFE VSMCs i3G5 . 3X — 5845 R A LowSS 5
F5 ECs BRG 15 F7 VSMCs S5 14 g 22 A= Wy~ Bl il
TS TRTRIIEDE

AR, miRs i [ N Aha 3 B 58 AL
1% miR-34a (AF5¢ B4 P7EIAE Jr . AF5E
JZIN, pS3 iR 0 ) £ 1 2 Je A 20 i v A 9 4
N, miR-34a J& pS3 #5340 2% rp ) B 22 40 i
FRAy , X miR-34a W)L AR RS 31 51 1Y)
O3 Ar & B, miR-34a B $E Z B ps3 1y G 45,
miR-34alfilf2 (1 N WFRE RS A Y EE L LA
JRL R AR AT DNA B 5 I Il R A S, T
DU miR-3da FEJ5 pS3 g il [ - Zh e J7 il HAT
FEAEA o LGSR T U A T8 I 48 4 i e
miR-34a 33K W 2 [, 20 ff ) 300400 M g 6
( cyclin-dependent kinases 6 , CDK6 ) FI3T B {5 B 435
KT 2 A& 1 (sirtuin type 1, SIRT1) /E ymiR-34a
AREEE 132 ) miR-34a B GO, B AT R IK B35
A, T B I A AN A kT SR
miR-34afE B /N Iz 4+ L Notchl Fll Jaggedl
RS AR RS T I B /N B B A 1) T) 5 BT
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