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(ZE) BM %t LncRNA-H19 # 15 miR-145-5p # 3t JAK2/STAT3 {5 5 i 2 % TNF—o 1% 5 A B 0w & <F 7 AL 40 40 (vas-
cular smooth muscle cell, VSMC) 3 7 #nif # , J53% #5 %% VSMC, %t B 41 4 41 f IE % 5 55, TNF—o 21 89 48 Al 100 ng/ml. TNF-a 4
# ;% si-NC .si—-H19 .miR-NC .miR-145-5p mimics % % & TNF-« ¥ 5 &5 VSMC, % 5|2 # TNF-a+si-NC 4\ TNF-a+si-H19
41 TNF-a+miR-NC %1 \TNF-a+miR-145-5p 41 ; # si-H19 # anti-miR-NC si-H19 # anti-miR-145-5p #t % % & TNF-a ¥ 5 8
VSMC, 32 % TNF-a-+si-H19+anti-miR-NC #  TNF-o-+si—-H19+anti-miR-145-5p %1 , RT-qPCR 3 # Il LncRNA-H19 f2 miR-145-5p
F 3k K MTT 3k A 1 40 J B8 75 62 77 Transwell 3k & 01l 20 J 35 4% 68 7 5 7% 0% £ 88 4R & 52 0 42 0 LncRNA-H19 1 miR-145-5p #
215 % % ;Western blot 3% 431 28 88 J& #1 % & D1(Cyclin D1) ,p21 ., % Jf 4 J% & & 5 2(matrix metallo proteinase 2, MMP=2) % Jit 4
J& & & B 9 (matrix metallo proteinase 9, MMP-9)  # B f. JAK2 (phosphorylated JAK2, p-JAK2) # B ft. STAT3 (phosphorylated
STAT3,p-STAT3) % & &k AT, ER 53T 4 5, IncRNA-H19 7 TNF-« 41 % 8 % 3k K -F & % 7+ & ,miR-145-5p £ TNF-a
4] F B R R KT B % B IR(P0.01), 5 TNF-a+si-NC 41 3, TNF-a+si-H19 41 H19 % 3£ & F 8 % %1% ,0D {4 .Cyclin D1, % ji 3
%% MMP-2 % MMP-9 % & % 3k A F B 3 18, P21 & A %3k AF B3 775 (P<001) . § TNF-o+miR-NC 41 th 3 ,TNF—a+miR-145-5p
41 miR-145-5p % 3 A -F £ ¥ 15 ,0D & Cyclin D140 i 3iF # %t MMP-2 & MMP-9 & & % 3k KT 2 % E 1K P21 & A kA K
F 8% (P<0.01), 5§ TNF-atsi-H19+anti-miR-NC 41 t % , TNF-a+si—H19+anti-miR-145-5p 41 OD {& Cyclin D1 4 j iF # % |
MMP-2 % MMP-9 %& & % 35 K-F B & 78 P21 & Ak kAT 8 #F KK (P<005), 5§ TNF-asi-NC 41t 5, TNF-aisi-H19 41 p-JAK2,
p-STAT3 & &k ik K F B % Bk (P<005); 5 TNF-a+si-H19+anti-miR-NC #1 Ib %, TNF—a+si-H19+anti-miR-145-5p 41 p-JAK2 p-
STAT3 % f1 k35 KT &% 45 (P<0.05), %51 Tt LncRNA-H19 % 3 | b miR-145-5p % 3 7 # %] TNF—a 41 8 VSMC ¥4 7% v
A, 55 BT JAK2/STAT3 15 5 38 25 09 sh Bk 6 A X
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(Abstract] Objective To investigate the LncRNA-H19 targeting miR—145-5p through JAK2/STAT3 signaling pathway to
regulate TNF-o—induced rat cerebral vascular smooth muscle cell (VSMC) proliferation and migration. Methods Culture VSMC, cells
in the control group were cultured normally, cells in the TNF-o group were treated with 100 ngmlL TNF-o; si-NC, si-H19, miR-
NC, miR-145-5p mimics were transfected into TNF—o—induced VSMC, which were marked as TNF-a+si-NC group, TNF—o+si—
H19 group, TNF-a+miR-NC group, TNF-o+miR-145-5p group; si-H19 and anti-miR-NC, si-H19 and anti-miR-145-5p were co—
transfected into TNF-a—induced VSMC, and denoted as TNF-o+si—-H19+anti-miR-NC group, TNF—-o+si—H19 +anti-miR-145-
S5p group. RT—qPCR was used to detect the expression levels of LncRNA-H19 and miR-145-5p; MTT was used to detect cell
proliferation; Transwell was used to detect cell migration; luciferase reporter assay was used to detect the targeting relationship
between LncRNA-H19 and miR-145-5p; Western blot was used to detect Cyclin D1, p21, matrix metallo proteinase 2 (MMP-
2), matrix metallo proteinase 9 (MMP-9), phosphorylated JAK2 (p-JAK2), phosphorylated STAT3 (p—STAT3) protein expression levels.
Results Compared with the control group, the expression level of LncRNA-H19 was significantly increased while miR-145-5p was
significantly decreased in TNF-a group (P<0.01). Compared with the TNF-a+si—-NC group, the H19 expression level in the TNF-o+
si-H19 group was significantly reduced, and the OD value, Cyclin DI, cell migration number, MMP-2 and MMP-9 protein
expression levels were significantly reduced, and the P21 protein expression level was significantly increased (P<0.01). Compared
with the TNF-a+miR-NC group, the expression level of miR-145-5p in the TNF-a+miR-145-5p group was significantly decreased,
while levels of OD value, Cyclin D1, cell migration number, MMP -2, MMP-9 protein were significantly decreased, and the
expression level of P21 protein increased significantly (P<0.01). Compared with TNF—a+si—-H19+anti-miR-NC group, the expression
levels of OD value, Cyclin D1, cell migration number, MMP-2, MMP-9 protein were increased significantly in TNF-o+si-H19+
anti-miR-145-5p group, and the expression level of P21 protein decreased significantly (P<0.05). Compared with the TNF-o+si—
NC group, the p-JAK2 and p-STAT3 protein expression in the TNF-a+si-H19 group were significantly reduced (P<0.05); compared
with TNF-a+si-H19+anti-miR-NC group, p—JAK2 and p-STAT3 protein expression in TNF-o+si—-H19+anti-miR-145-5p group were
significantly increased (P<0.05). Conclusion Interfering the expression of LncRNA-H19 and up-regulating the expression of miR-
145-5p can inhibit the VSMC proliferation and migration of TNF-o group, which is related to blocking the phosphorylation of
JAK2/STATS3 signaling pathway.

(Keywords] LncRNA-H19; miR-145-5p; JAK2/STAT3 signaling pathway; TNF-c; vascular smooth muscle cell; prolif-

eration; migration
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26 °C, WS 409%0~50%) , 2 90 28 ) me v B2 25 K~ 5 —
Bt I 2 Bt 3 ) S 9 46 B 22 D1 23 1 (20201010-8)
1.2 bR GRG0 AR

TNF—ou 3271 & (b A [ AR B2 25 BHE A IR A
w5 .430904) 5 i 2 il E (A5 SN201909) |
DMEM 5722 (41t :200101) 4 1 { 5% [ Sigma 2%
A 5 PO H A S0k LY 87 (methyl thiazolyl tetra-
zolium, MTT) &7 & ( G FFE S A W RHE A BRA A
#E55 . PHO533) ; RNA 42 Bl 7] & (5 :SD1412) |
J SR & (FE S L AKAL709) %6 0t 2 B &
(5 . AK1301) ¥4 H TaKaRa Bio 2 # ; MMP-9
(#it 5 ;abh48392) P21 (#it 5 :ah91527 ) . Cyclin D1
(5 :ab186738) ¥ty [ Jb mt H B IHRHH A R A
A] s RIPA £ 24 Wi (41645 :J150003 ), —2F 7] 7° iR
(bicinchoninic acid, BCA)i{#| & (5 . GUC0066)
g A 3R BRI R BB (F D A BR 2 T Transwell
/NEE (2 BD A HE S 16225968 ) 5 WLEE O F i
AR & (L ERE YR ARA A,
it %5 :20160831) ;Power PacTM Basic 3 fill # k 1%
(R (15 :1645050) | b 27 56 e W5 43 B A (32
5 :Chemi DocTM XRS+) . 7¢J67E i PCR X (%15 .
CFX96TM)# {35 [E Bio—Rad 22 3 & =X R 8 R
R B DML (S . D3024 R, H1[E Dragonlab 22 F] )
1.3 KM VSMC K537

W 3~4 HUEME SD KR, BRI AL FE s
RN T ) AR T A B R SRR Bh ik R
BT E T AR SR A 20% fif 2R 1 3
1% %5 R 1) DMEM i 2 W, 75 37 “C.5% CO, ki
FER TR R S S IS B B S 8 B R R
FHG T AR SR RE3% 3 d AT DA 1Y | 360 TR ke ok
Bi 3% 10 d B OULEE 3 41 205 R R 20 B AH B Rl A EL Rl
GBIk 80% 2 A, EAT AR AR HURE 37 3 R 4H i
T,
1.4 Zpaab 3 5502

B % KB VSMC, Xf [ i) 40 i IF 5 35 7%
TNF-o A4 HE A 100 ng/mL TNF-o &b B ;K si—
NC .si-H19 .miR -NC .miR -145-5p mimics % ¢ &
TNF-a i5 53 19 K B VSMC, 435118 4 TNF-outsi—
NC 24 TNF —o+si —H19 #H TNF - +miR -NC 41 .
TNF-a+miR-145-5p #H ; ¥ si-H19 il anti-miR-NC
si—-H19 Fl anti-miR-145-5p 5% Yt & TNF-a 5%
1K BRI VSMC, it A TNF-a+si—-H19+anti-miR-NC

4 TNF-a+si-H19+anti-miR-145-5p 41,
1.5 RT-qPCR %A LncRNA-H19 1 miR-145-
5p FikKF

ANfLEE 7% 48 hJe , $EHCEL RNA | R % S 71
F8% RNA J%E S eDNA , 4% 18 56 't 1 f il ) & i
BTS00 B PR AR 3 AN RIS N95 C
5 min,95 °C 30 5,60 °C 30 s;72 °C 30 s, 3£ 40
MG ;60 CHEK 5 min, LncRNA-H19 Fl miR-
145-5p 4351 LA GAPDH 1 U6 A N2 2R 27444 3k
TR Rk, RSP IIE 1,

% 1 RT-qPCR FTE 5115 51

3144 SR (537) KB /bp

LncRNA-H19 5[] GTCCAGTTTTCCCAGGAATCC 169
1E[ TCGCTTCGGCAGCACATAT

miR-145-5p X1 ACCATTTTCAGCCACCAGAG 126
11 GTCTGCTGGGAGCTGAAGA

U6 2 1] CTCAACTGGTGTCGTGGAGTCGGCA 103
£ ACACTCCAGCTGGGGCCTGCTGGGGTG

GAPDH JZ 7] CTCGCTTCGGCAGCACA 138
11 AACGCTTCACGAATTTGCGT

p—STAT3 JZ 1] TTAACATTCTGGGCACGAACA 85
1E ] TGACAATCAAGGAGGCATCAC

p-JAK2 2 1] CAGCAAACTAAAGAAGGCAGGA 79

IE ] TTCTCGCTCAACGGCAAAG

1.6 MTT i A6 I 241 fifa 4 4 g

TE A5 AL AN M 55 9% & 48 h B, AL 4 B A
5 mg/mL 1 MTT %W 20 pl, TR P mT
4 hJE3E R B, BALIMA 150 wL = H SR
P& %5 BV 10 min fi 370 € R, B A AT Dk K
490 nm AbKI OD {8 . 4 M AF TG =" 45020 OD fH/
XF B2 OD {fix100% .
1.7 Transwell 3K I 20 i iF #2 R

VR L A5 AL A0 R B2 R Sx10% 4~/mL, Transwell I
ZAA 100 L R, TEMA 500 pL & 10%
FBS Bi g4k Ki g% 24 h )5 ,4%% R B EE[E 30 min,
0.1%45 i 5 444 15 min, 88 2RO ML, BEPL I
WS ASRE A IO
1.8 Western blot 4 £ H % 15 K F

AR 2 1 3 B R & 4 A A 2 i B R L R
D EE e B e UEAT AR PR AL B B 30 g B 1 RE gk
11 SDS-PAGE S I, 5% f6t , &A1, 43 5 i A — Bt (#a
B L 5] MMP-9 9 1:1000,P21 4 1:3000, Cyclin D1
4 1:2000) ,4 CHFE 24 h,TBST ¥k, 200l A —
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PrOLEPLR 1:10 000), EHBEFE 1 h, B % AL
W52, N Image] BXAE 70 HT 45 55405 K EAE
1.9 FOUEMERE SLH A LneRNA-HI19 Hl miR-
145-5p A 1] 8 955 O 5

K HAEY)E B2E 0 LneRNA-H19 F1 miR—
145-5p B S R, & A 454 7 25 1) LncRNA-H19
HF A= A (WT) 8 28 28 A5 (MUT) A Bt 58 B 3] pGL3
POCRMEAM T, 535 ar 4 WT-H19 5 MUT-H19,
¥ WT-H19 5{ MUT-H19 5 miR-NC ¢ miR-145-
5p mimic —ALFEYL 48 h J5 , B 96 o K i
B PR DU R GE R A 79 0 2R BTG P A
110 Sttt #r

K HI SPSS 22.0 G2 i 4R A% 73 A 52 56 B d 3 o
BORM “xas " IR, 45 A ECHE A G A2 T A A3 A Oy 22
FEIE AL 0] Fe AR H 5 22 438, 5 26 75 55 ) IRk Fn 4G
5, WA L BCR A « 5, LL P<0.05 22 5+ B
Aoit#E X,

2 R

2.1 LncRNA-H19 il miR-145-5p f£ TNF-a ¥ %
VSMC i 2R3k K P A

5% PR %S, LneRNA-H19 7 TNF-a 21 1
FEIE KT B T ,miR-145-5p 7F TNF-a 41 91 1)
TR B EREMR(P<0.01), W2,

%2 P4 LncRNA-H19 #1 miR-145-5p Fik7k F Lk

(x%s,n=9)
P! LncRNA-H19 miR-145-5p
X 2 1.00+0.09 1.02+0.10
TNF-a 41 2.67+0.11 0.44+0.04
tfH 20.394 21.079
P1H 0.000 0.000

2.2 Pl H19 X TNF-a 755 VSMC A9 34 58 Al iE
T AH G2 111 52

5 TNF-a+si-NC 4 b #5 , TNF —o+si—H19 41
H19 357K i 3 B A%, 0D {H .Cyclin D1 4T 5%

B MMP-2 & MMP-9 % [ 3 i /K °F 8 35 AR, P21
EAFRIRKFBETE(P<0.01), WK 1.3 3,

% \q@
'\"\ X
X2 o
» s
& &
< P\ MW (kDa)
MMP-9 SR e 138
MMP-2 oy 102
P21 e D 83
CyclinD1 R s—— 60

B-actin <D D 33

B 1 #04% H19 3t TNF-a#5 S #) VSMC FiGE T H
BAXEERKERZMm

2.3 i # ik miR-145-5p % TNF-a % 5 VSMC
{14) 4 5 RN AT 7% 1) 5%

5 TNF-a+miR-NC 4 H. 3, TNF-a+miR-145-
5p 4 miR-145-5p FKiAKF ik EREAL, 0D 4 Cyclin
D1 40 e iT B %0 MMP-2 K MMP-9 & 4 % ik /K F
AL, P21 8 H 3R KCOF B # HE (P<0.01) . DL
Kl 2.3 4,

s
&
& &
px&\ »xé“
& & MW (kDa)

MMP-S oy —— 120
MNMP-2 S — 105
P21 e o 78
CyclinD] S  c— 55
B-actin e e— 32

B 2 i Fi% miR-145-5p 3 TNF-oif S VSMC #5
MEBHEXEOBRXENZIN

2.4 LncRNA-H19 Fl miR-145-5p (#0845 56 &

A Y B E B0 LneRNA-H19 I miR-
145-5p WYL SE R, & A 45 A 00 A WT ok 58 25 7l
MUT F Bt # vd B 21 pGL3 ¢ e R4 Ak b |, 20 3 Bk

x3 MAKEMIBEXEARIEELE (v+5,0=9)

4 H19 oD i Cyclin D1 P21 20 i 3T 7 B A MMP-2 MMP-9
TNF-a+si-NC 21 1.00+0.10 1.82+0.14 0.95+0.08 0.28+0.03 198.65+15.68 0.90+0.09 0.89+0.08
TNF-a+si-H19 41 0.40+0.04 0.82+0.08 0.300.03 0.94+0.09 89.30+10.85 0.330.03 0.310.03

i 17.682 18.654 18.346 19.648 40.982 18.642 20.654

P{H 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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%4 3 FE miR-145-5p %

M TNF-o 5 S H VSMC E5EF11E

TREXEERIEE (v+5,n=9)

gl miR-145-5p oD {8 Cyclin D1 P21 I AT B B/ A~ MMP-2 MMP-9
TNF-a+miR-NC 41 1.03+0.03 1.79+0.11 0.93+0.09 0.34+0.03 204.98+20.11 0.88+0.08 0.93+0.09
TNF-a+miR-145-5p £ 2.58+0.95 0.850.09 0.31:0.04 0.90+0.08 97.20+13.68 0.29+0.02 0.28+0.02
¢ fH 20.983 18.354 17.684 19.250 45.820 19.684 18.617
P{H 0.000 0.000 0.000 0.000 0.000 0.000 0.000
7 WT-H19 5t MUT-H19, WK 3, WU E ey FSPNC
R, . * 0 " g,o
2 45 5 R TNF -« +miR —145 -5p 41 55 TNF - ity
N
. v N N i «e R *0 é .\ ﬁ
a+miR-NC 21 F 4%, WT-H19 92 ¢ % i I 1 0 3% 1 & 5w don

4= (P<0.01) ,MUT-H19 % Yt K B 76 vk 22 % L4 it
X (P>0.05), W55,

WT-H19 5'-CCACCAGGGCUUCAGCATGII\GCCCUGGAC-T
1111 A

miR-145-5p 5'-UCCCUAAGGAC CCUUUUGACCUG-3'

MUT-H19 5'-CCACCUCCCCAAGAGCACUUGCCGACCUG-3'

B3 491582 LncRNA-HI9 1 miR-145-5p 48
mAEXR

x5 FH WT-HI9 1 MUT-H19 X 3 ¢ = g iF &
bt % (ks ,n=9)

514l WT-H19 MUT-H19
TNF-o+miR-NC 41 1.01x0.09 1.01=0.10
TNF-cc+miR-145-5p 41 0.33£0.04 1.00+0.08
fH 19.682 0.284
PAH 0.000 0.820
2.5 miR-145-5p K ikXf TNF-a 55 VSMC 15

FIE AL AH OCHE 1Y 52 M)

5 TNF-o+si—-H19+anti-miR-NC 4 L%, TNF-
a+si—-H19+anti-miR-145-5p 41 OD {& .Cyclin D1,
Yl A S 2 MMP-2 S MMP-9 2K 4 £ 1k K F i 3%
Fhi P21 R IR K W3 FE AR (P<0.05) . ILIE 4
6,

2.6 4 JAK2/STAT3 {5 53 & AH G B 1 5k

5 TNF-a+si-NC 4t TNF-a+si-H19 41 p-
JAK2 .p—STAT3 # 13 ik i & FE % (P<0.05); 5
TNF-a+si—-H19+anti-miR-NC 4 %, TNF —ou+si—
H19+anti-miR-145-5p 241 p-JAK2 J% p—STAT3 &[]

125
920

75

CyclinD] s 56

B-actin «— - 37

4 FH miR-145-5p FHEFEMH H19 3 TNF-a

BESH VSMC EEMTEBEQEXKE
o S e
o X\\g@ '\’?‘\d& ‘\9\6“’ R
é\o ‘}o ) * pra ‘\bl
AP
S AN W koa)

P-STATS GEEER ————  — - 108

p~JAK2 -— R — 81

B-actin GHED D T TS 56

5 &4 JAK2/STAT3 ESBEBEXE A BIKE

3 itig

ST L RR JC S0 LAY 38 B 2 a0 Ry R S L)
T — R LA T WLBR AR S G 8 HESh 4 i R 1A L
A )25 o  TEFHES B 0 ILZ Ak, KA 53
AL 2 pl P LR B o X 1E# N, VSMC i T
PR 20 Ik I A RE ) 0 R R I A RS 7E Bl ik
SRR AL & A & s fi e, VSMC 1B 88 345 5 40 Jfd
T4 . EIRIR b, VSMC 45 k) — B4 fir gk 48
x| K e LA S5 5 Ry 7™ i A o

LncRNA-H19 £ T~ 40 Mo 4% N 5 i Bx v  H19 2

FIREE TR (P<0.05), WK 5 .K 7, e A9k B A TIBER) LnecRNA 2 — BT 8 &
F 6 T miR-145-5p RIEGHAEAEMIEBHEXELARIEELLE (x+5,n=9)
I3 oD fH Cyclin D1 P21 2 L 3T 7% B4 MMP-2 MMP-9
TNF-c+si—H19+anti-miR-NC 41 0.92+0.10 0.32+0.03 0.90+0.09 92.36+9.99 0.33+0.02 0.31:+0.02
TNF-a+si-H19+anti-miR-145-5p 41 1.81x0.23 0.89+0.09 0.32+0.03 199.37+16.54 0.93+0.09 0.90+0.08
tfH 20.684 20.310 18.332 46.321 18.004 17.012
Pl 0.000 0.000 0.000 0.000 0.000 0.000
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F7 FHEJAK/STATI ESBEBHEAXEAREELRER

(x%s,n=9)

sl p-JAK2 p-STAT3
TNF-a+si—-NC 21 0.96+0.09 0.95+0.10
TNF-a+si—H19 41 0.26+0.02* 0.29+0.03*
TNF-a+si—-H19+anti-miR-NC 0.27+0.03 0.31+0.03
TNF-a+si-H19+anti-miR-145-5p 41 0.94+0.07* 0.92+0.08*

F1H 89.621 96.370

P1{E 0.000 0.000

. 5 TNF-a+si-NC 41 b % ,#P<0.05; 5 TNF-a+si—-H19 +an-

ti-miR-NC 21 H 52 ,*P<0.05
FELRSE ATl ot 2 R X S 5 R s A 1 2 B R
B A R JE L BT HO SR R E S e | O B
I FLIR I S 2RI AE T 2R s R o ek 8 4 )
WEB AR 58, 5 IR i B K IS 5 VAR G, A I S
KT HI19 M58 K 2 4 T e I 0, 2= 0 A5 090
i . 7F MC3T3-E1 41t *h LncRNA-H19 #% # #il /5
H19 ik W3 N B IJF IS miR-185-5p &Kik , 1%
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