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WE. B HESVR g S An L(PVTL) 3k R E RS 5% 5 R0 I RET 2 40 it ( CF) A5 & HAE
Bl FiE  BOSEA KA CF FFRENLA Jo2s FOv BRAL L= B4 PVTL /N T4 RNA (siRNA) 41 \PVT1 siRNA FF94: % I8
(NC)ZH(PVTI siRNA NC 41) . %5 FX JRAL A ME 2L AN AN EF 745 2, PVTI siRNA 21 J2 PVTI siRNA NC 21 41 it 53 51l %%
Y PVT1 siRNA & PVT1 siRNA NC &t #0; 46 Ye 24 h J5, &5 B 41, PVTI siRNA #1.PVT1 siRNA NC 41 40 #d FH 4
25 mmol « L™ FAJWERIGRILISR  PURREIR A0, 28 O BRI A VEAR ] . SR AR PRLT Y £ 1 W % [nﬁéﬁﬁmﬂ
24 h J5 4 AN R A AE DTRG0 o I AN MR K I = HEAL 2 24 h J5 4 40 Mo 20 M S A A A I Ol o SR A SRS 2t e
RS SNLEASI = AL 24 h )5 4 A4l PVTL %240 A K R 1B, (TGF-B, ) mRNA K {3 RNA(miR)-93-5p H‘J%’z
ik, RH Western blot kG = A AL BE 24 h J5 4 4U 408 TGF-B, .Smad2/3  #5lR fk. Smad2/3 ( p-Smad2/3) ,Smad7 .
P21 oI UEN R I (o-SMA) | T B F (Col 1) RIKNEIL . 73 WX E LR K] CF, B #L 4 2 AR B Gt 4 PVTL
siRNA + miR-93-5p inhibitor 2 PVTI siRNA +miR-93-5p NC £{ PVT1 NC + miR-93-5p inhibitor £ .PVT1 NC + miR-93-5p NC
2 AN Y 4 40 M S 0 £ 56 2, PVTL siRNA + miR-93-5p inhibitor 41 £l ffd % % PVT1 siRNA F1 miR-93-5p inhibitor, PVTI
siRNA +miR-93-5p NC ZH4Nfif54: PVT1 siRNA H1 miR-93-5p NC,PVT1 NC + miR-93-5p inhibitor £ 41 Jfi%%5 % PVT1 NC
miR-93-5p inhibitor, PVT1 NC + miR-93-5p NC £H 4fifffu% 4 PVT1 NC Fl miR-93-5p NC, %44 24 h j5 , JH & 25 mmol - L™
AR RR R AL 3 5 AL A0 M RSl Bl B 3R 55 . SR A Western blot 3K I =i WAL 3 24 h J5 5 4140 TGF-B, .
Smad7 .Col T HMARARIEN. ER SO A LE, SRR 2, 20 OB R 2 4E TR S s 55 i
%ﬂtmﬁz PVTL siRNA 4 4t Jfa [A] BRAE K, 41 (e R 21 4 IR/ 1N s PVTL siRNA NG 2H 21 M 2T 65 Jisg SR 21 i FR 5 e b 4 AH

#ﬂﬂ PVTI1 siRNA 41 PVTI siRNA NC 41 G, + G, HAZHAE LW ) i 25K T 25 I 0 BRA, S + G, + M HA 4N L6 B 3%

ZXHXTHRAL (P <0.05) ;PVT1 siRNA 41 G, + G, 140 i) & 3 v T = ME 4L, S + G, + M2 it He 48] (3 I o5
Jé?g‘éﬂ(P <0.05) ;PVT1 siRNA NC 41 G, + G, ,ﬁﬁéﬂﬂﬂ’@twmzﬁﬁ: PVTI1 siRNA 41,S + G, + M HA4H j L0 451 8 2 2 T
PVTI1 siRNA £H (P <0.05) ; Z W41 PVTL siRNA NC 2 G, + G, W4 Lbf5] .S + G, + M W4 ffd Lb 7] L 4 22 5 T 4 3
U (P>0.05), k4 PVT1 siRNA 20 PVTI siRNA NC ZH 4 g PVT1 \ TGF-B, mRNA AHXf £k EH B EH T
25 N RRA , miR-93-5p AHXT ik it LT 25 FIXTRRZL (P <0.05) ;PVT1 siRNA 214 i PVT1  TGF-B, mRNA A%}
Fok i B E LT S AL, miR-93-5p AR F 1k 03 5 T B4l (P <0.05) ;PVTI siRNA NC Z1 4 fifi - PVT1  TGF-B,
mRNA FHXIFRIEE 0 %5 T PVTL siRNA 20, miR-93-5p AHX] 3R A £ L F (LT PVT1 siRNA 21 (P <0.05) ; &4 A
PVT1 siRNA NC g4 41Jfirf PVT1 \ TGF-B, mRNA } miR-93-5p XTIk [ 22 R LS #E L (P >0.05) , EbEd .
PVT1 siRNA £ .PVTI siRNA NC ZHZ0/0 o-SMA Col 1 TGF-B, 7K IAMHINT 3358 2 (p-Smad2/3) /( Smad2/3) i 3

25 X WA, p21  Smad7 AR AR B IR T 45 X IEZE (P <0.05) ;PVTL siRNA 440 o«-SMA (Col T |
TGF-B, & FIAHXT 2235 & 2 (p-Smad2/3 )/ ( Smad2/3 ) B A% T = M 41, p21 . Smad7 F& [ AH X 3215 & 8 2 & T =i bk 4l
(P<0.05);PVTI siRNA NC 140 fig f a-SMA ,Col 1 \TGF-B, F FIAHXT ik & K (p-Smad2/3)/(Smad2/3) i & & T
PVTI1 siRNA 41 ,p21 .Smad7 55 f4 M 3255 8 B 2K T PVTI siRNA 21 (P <0.05) ; = 40 F0 PVTI siRNA NC 4140 g
a-SMA (Col T .p21 . TGF-B, .Smad7 & Xk & & (p-Smad2/3)/(Smad2/3) W EF LG ITFE X (P>0.05),
PVT1 siRNA +miR-93-5p NC ZA 4 i TGF-B, .Col [ #HABNFRIA B ER T AR5 YL 4, Smad7 25 H AR XS 3Rk &7 i
BB FREEYL (P <0.05) ;PVT]L NC + miR-93-5p inhibitor Z0 4 fiih TGF-B, .Col T B FAAHN] ik it B B 5 F R Y
21, Smad7 B AR 25 5 0 L TR b Yl s R AL Y 4 4 e v TGF-B, Smad7 ,Col 1 25 HAHXIF L H 5 PVTI NC +
miR-93-5p NC 41 .PVTI siRNA + miR-93-5p inhibitor £ L 5 25 7% LG it B X (P >0.05), PVTI NC + miR-93-5p
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inhibitor 41 \PVT1 siRNA + miR-93-5p inhibitor 1 . PVTI NC + miR-93-5p NC ZH Zfiffith TGF-B, .Col | & AN Fik & B
F T PVTL siRNA +miR-93-5p NC £, Smad7 £ FIAHXFF ik & 2 LT PVT1 siRNA + miR-93-5p NC 44 (P <0.05) ;
PVT1 siRNA + miR-93-5p inhibitor £, PVTI NC + miR-93-5p NC ZH 41 i o TGF-B, . Col T % FAAH X! ik & B Z(L T
PVT1 NC + miR-93-5p inhibitor 4 ,Smad7 & 1 FH X} 235 & B 3% & T PVT1 NC + miR-93-5p inhibitor 41 (P <0.05) ;PVT1
siRNA + miR-93-5p inhibitor 2] 55 PVT1 NC + miR-93-5pNC ZH 4 g TGF-B, \Smad7 ,Col I ZH [IHHX Rk R L ZEF T
Gt (P>0.05) . g5ig PVTI JEHPUER AT {2 iF miR-93-5p/Smad7 i #1516, M1 TCF-B,/Smad i #% i , i
MM S =R IR CF 2 4E (b2

KR . OMERLF AN 5 R s AR S AR AL 1 BRI S 13 RNAO3-5p e flb A= K IH -,
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Effect of plasma-cytoma variant translocation 1 gene on cardiac fibroblasts of rats cultured by high
glucose and its mechanism

BAI Yang' ,HUANG Ting' ,LI Zhenzhen' , WANG Yan’

(1. Department of Endocrinology ,the 7" People’s Hospital of Zhengzhou , Zhengzhou 450016 | Henan Province ,China ;2. Depart-
ment of Cardiology ,the 7" People's Hospital of Zhengzhou , Zhengzhou 450016 , Henan Province , China)

Abstract: Objective To explore the effect of plasma-cytoma variant translocation 1 (PVT1) gene on rat cardiac
fibroblast (CF) cultured by high glucose and its mechanism. Methods The CFs in logarithmic growth phase were taken and
randomly divided into blank control group,high glucose group,PVT1 small interfering RNA (siRNA) group and PVT1 siRNA
negative control(NC) group (PVTI1 siRNA NC group) . The cells in the blank control group and high glucose group were not
transfected , the cells in the PVT1 siRNA group and PVT1 siRNA NC group were transfected with PVT1 siRNA and PVTI
siRNA NC reagents , respectively ; after transfection for 24 h,the cells in the high glucose group,PVT1 siRNA group and PVT1
siRNA NC group were cultured with a medium containing 25 mmol - L ™" glucose to simulate high-glucose culture conditions,
the cells in the blank control group were not treated. After transfection for 24 h, cells in the five groups were treated with a
medium containing 25 mmol « L' glucose to simulate high-glucose culture conditions. The collagenous fiber deposition of cells
treated with high-glucose for 24 h in the 4 groups was observed by the sirius scarlet staining method. The cell cycle distribution
of cells in the four groups after 24 h of high glucose treatment was detected by flow cytometry. The expressions of PVT1,
transforming growth factor-B, (TGF-B,) mRNA and microRNA (miRNA)-93-5p of cells in the four groups after 24 h of high
glucose treatment were detected by real-time fluorescent quantitative polymerase chain reaction method. The expressions of
TGF-B, ,Smad2/3, phosphorylation ( p-Smad2/3) , Smad7, p21, a-smooth muscle actin («-SMA) , type [collagenous ( Col 1)
of cells in the four groups after 24 h of high glucose treatment were detected by Western blot. In addition, the CFs in the
logarithmic growth phase were taken and randomly divided into untransfected group,PVT1 siRNA + miR-93-5p inhibitor group,
PVT1 siRNA + miR-93-5p NC group, PVT1 NC + miR-93-5p inhibitor group,PVT1 NC + miR-93-5p NC group. The cells in
the untransfected group were not transfected,the cells in the PVT1 siRNA + miR-93-5p inhibitor group were transfected with
PVT1 siRNA and miR-93-5p inhibitor, the cells in the PVT1 siRNA + miR-93-5p NC group were transfected with PVT1
siRNA and miR-93-5p NC,the cells in the PVT1 NC + miR-93-5p inhibitor group were transfected with PVT1 NC and miR-93-5p
inhibitor, the cells in the PVT1 NC + miR-93-5p NC group were transfected with PVT1 NC and miR-93-5p NC. The expressions
of TGF-B,,Smad7,Col I protein of cells in the five groups after 24 h of high glucose treatment were detected by Western
blot. Results Compared with the blank control group,the number of cells in the high glucose group was increased, and the
deposition of red collagenous fibers was increased ; compared with the high glucose group, the intercellular spaces of cells in the
PVT1 siRNA group became larger and the deposition of red collagenous fibers were decreased ;the deposition of red collagenous
fibers of cells in the PVT1 siRNA NC group was similar to the high glucose group. The proportion of cells in the G, + G, phase
in the high glucose group,PVT1 siRNA group and PVTI siRNA NC group was significantly lower than that in the blank control
group,and the proportion of cells in the S + G, + M phase was significantly higher than that in the blank control group (P <
0.05) ;the proportion of cells in the G, + G, phase in the PVT1 siRNA group was significantly higher than that in the high
glucose group,and the proportion of cells in the S + G, + M phase was significantly lower than that in the high glucose group
(P <0.05) ;the proportion of cells in the G, + G, phase in the PVT1 siRNA NC group was significantly lower than that in the
PVTI1 siRNA group,and the proportion of cells in the S + G, + M phase was significantly higher than that in the PVT1 siRNA
group (P <0.05) ;there was no significant difference in the proportion of cells in the G, + G, phase and the proportion in the
S + G, + M phase between the high glucose group and the PVT1 siRNA NC group (P >0.05). The relative expression levels of
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PVTI and TGF-B, mRNA in the high glucose group,PVT1 siRNA group and PVT1 siRNA NC group were significantly higher
than those in the blank control group,and the relative expression level of miR-93-5p was significantly lower than that in the
blank control group (P <0.05) ;the relative expression levels of PVT1 and TGF-B, mRNA in the PVT1 siRNA group were
significantly lower than those in the high glucose group,and the relative expression level of miR-93-5p was significantly higher
than that in the high glucose group (P <0.05) ;the relative expression levels of PVT1 and TGF-B, mRNA in the PVTI siRNA
NC group were significantly higher than those in the PVT1 siRNA group, and the relative expression level of miR-93-5p was
significantly lower than that in the PVT1 siRNA group (P <0.05) ;there was no significant difference in the relative expression
of PVT1,TGF-B, mRNA and miR-93-5p between the high glucose group and the PVT1 siRNA NC group (P >0.05). The
relative expression levels of a-SMA,Col [ ,TGF-B, protein and (p-Smad2/3)/(Smad2/3) in the high glucose group,PVTI
siRNA group and PVT1 siRNA NC group were significantly higher than those in the blank control group, while the relative
expression levels of p21 and Smad7 proteins were significantly lower than those in the blank control group (P <0.05) ;the
relative expression levels of a-SMA,Col I ,TGF-B, protein and ( p-Smad2/3)/(Smad2/3) in the PVTI siRNA group were
significantly lower than those in the high glucose group, and the relative expression levels of p21 and Smad7 protein were
significantly higher than those in the high glucose group (P <0.05) ;the relative expression levels of a-SMA,Col 1 ,TGF-B,
protein and ( p-Smad2/3)/(Smad2/3) in the PVT1 siRNA NC group were significantly higher than those in the PVTI siRNA
group ,and the relative expression levels of p21 and Smad7 protein were significantly lower than those in the PVT1 siRNA group
(P <0.05) ;there was no significant difference in the relative expression of «a-SMA,Col [ ,p21,TGF-B,,Smad7 protein and
(p-Smad2/3)/(Smad2/3) between the high glucose group and PVT1 siRNA NC group (P >0.05). The relative expression
levels of TGF-B, and Col [ protein in the PVT1 siRNA + miR-93-5p NC group were significantly lower than those in the
untransfected group,and the relative expression level of Smad7 protein was significantly higher than that in the untransfected
group (P <0.05) ;the relative expression levels of TGF-B, and Col I protein in the PVTI NC + miR-93-5p inhibitor group were
significantly higher than those in the untransfected group,and the relative expression level of Smad7 protein was significantly lower
than that in the untransfected group (P <0.05) ;there was no significant difference in the relative expression levels of TGF-8, ,Smad7
and Col | protein between the untransfected group and PVT1 NC + miR-93-5p NC group,PVT1 siRNA + miR-93-5p inhibitor group
(P>0.05). The relative expression levels of TGF-B, and Col I protein in the PVT1 NC + miR-93-5p inhibitor group,PVTI siRNA +
miR-93-5p inhibitor group,PVT1 NC + miR-93-5p NC group were significantly higher than those in the PVTI siRNA + miR-93-5p
NC group,and the relative expression level of Smad7 protein was significantly lower than that in the PVT1 siRNA + miR-93-5p
NC group (P <0.05) ;the relative expression levels of TGF-B, and Col I protein in PVT1 NC + miR-93-5p inhibitor group,
PVTI1 siRNA + miR-93-5p inhibitor group,PVT1 NC + miR-93-5p NC group were significantly higher than those in the PVT1
siRNA + miR-93-5p NC group,and the relative expression level of Smad7 protein was significantly lower than that in the PVT1
siRNA + miR-93-5p NC group (P <0.05) ;there was no significant difference in the relative expression levels of TGF-B,,
Smad7,Col I protein between the PVT1 siRNA + miR-93-5p inhibitor group and the PVT1 NC + miR-93-5p NC group (P >
0.05). Conclusion The PVTI gene silencing can promote the activation of miR-93-5p/Smad7 pathway and inhibit the activation of
TGF-B,/Smad pathway , thereby inhibiting the fibrosis process of CF cultured by high glucose.

Key words: cardiac fibroblast;high glucose ; plasma-cytoma variant translocation 1 gene ; microRNA-93-5p ; transforming
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WE DRI & — i DL A A B A 5 s , HE & %
BRI A B PR R AT S ge I, O
2035 4EAAT 5. 92 AL N SEMRIRI ' o SRS O UL
( diabetic cardiomyopathy , DCM ) J2& 5 30 JR Ji5 H &
TR EEFE Nz P A R R B, A
T, OB £F 4 4 B ( cardiac fibroblast, CF) 33 i 3%
B RS JR AT Aot AR B R BB O A
WU JE K £F e Al g B LR . e, #835F CF
S 5E B B I AT AE AL AR vh Y o3 1 AE WA AL X B
1H DCM S 22 i Wl bR O WLET Ak i R B A W TE Y
I R S A RS R B A KR T8,

(transforming growth factor-g, , TGF-B,) n[{#i DCM f
F CF i T BB A (type [ collagen,Col 1) 11
B R A (type 1 collagen, Col T ) A= Rl 7334 1%
I, 2175 O UL e 2T 2 A P Jr v el AN P 5
A 5T % B, % RNA (microRNA, miRNA ) AJ 3 i3 A
[RIHIL A 38 45 00 LEF e Ak i % 1k R B o kA i
2= L0 BT 3IE 52, miRNA-93-5p ] T Col T .Col TI
DRI WEEZE /N CF B £F defb it it HH
HIE B miR-93-5p 5 TGF-B, J& 758 i K Ah ik
RO WA bR . 728 S5 1 5 A g o7 1
(plasma-cytoma variant translocation 1,PVT1 ) 3 K #f
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KIRF NI ) AT 2 20 i v, FLoKOF R AT fik
RIFEPE CF Ry PVTL W BE7E CF 1
MAAYefb o B rp iy E A A, SR, Haj e T
PVTL 7 U WIE 2T 4 Ak 28 A2 A 10 o8 45 AL A 52 45870
AWFFE B HESRT PVT1 FE R 38 35 X6 g B RS 7% 1) KRR
CF [ 52 ma LA ML, DL B CF 34 55 K 21 4
A EFE B 52 2L, SRl PR O ILEF 4E 4k 2 DCM
AT LI IE 5%

1 HEST®

1.1 @M. FERFEMNE KEUKEL CF A
KB IR A IR BR A A 5 i 4 13 AR A1 5E
B E RS IR B 3% 3 (Dulbeco’ s modified Eagle's
medium, DMEM) ) H 2€ [E Gibco 2\ f], Lipfeclamine
3000 %5 Ju ik 7 & W 3 3£ [E Thermo Fisher 2\ 7,
PVT1 /NT3 RNA (small interfering RNA ,siRNA) &
HBAMEXT IR (PVTT siRNA NC) 51 A SE [H System
Biosciences 2\ i) , miR-93-5p inhibitor £z H: BF 14 % &
17 (miR-93-5p inhibitor NC) Wy [ _E R 2 £ P8}
AR ], — sk 2 ( bicinchoninic acid, BCA) &
FE A IR & A IR A R A TR A
TGF-B, . Smad2/3 | # /2 fk. Smad2/3 ( phosphorylation
Smad2/3,p-Smad2/3) , Smad7 , 40 Jg & #3410 ) KX 7
p21 .Col T .o-F¥EWIWLENZE 1T (alpha-smooth muscle
actin, a-SMA) HUARIE H 32 [E Abcam /A 7], KIRFRLL
et R & B R P A R IR 7D 4
Sl S 3500 & A b s FE R AR R AR
A, W SR & A AL R E AR R
A (88 R A SR e Ak (L a0) BHAT R #
A B A B AL A 5 5 A R A
SEI 9O 8 1 B A 5% )2 W ( quantitative real-time
polymerase chain reaction, qRT-PCR) 1% g B K J¥ 2%
B SEEG A A (Lm0 Bty A7 BRA W, A2 2 e g 73
Mr &S0 B L5 %A YRH A RA A PVTL,
TGF-B, Jz miR-93-5p 514 )7 51 Hi K 3% 5 A= ) T A
A FE

1.2 HH*E

1.2.1 ZEpasEss  HORA PRI CFs, %ML IR
J5 3R A AR B 10% Ji 4 1 9 DMEM ot
T 37 C EHEBRDE 5% CO, MR 1) 240 i 3 %
R IR IR 250 3 UG IR AL A T fE 2 52 0
1.2.2 RAFRERAE  WCEXEE KR CFs,
[ AR LS, T R, DAL 5 x 10* 4>
et 2 96 FLAR R, IFBEDL T b s U0 IR (i
HiZH PVTI siRNA 4 .PVT1 siRNA NC 4, S 4Hi% 5
6 N AL A5 X R ZH R v A 2E 40 AN A T e
PVT1 siRNA 2 f2 PVT1 siRNA NC ZH 20 Jig 43 5 5% e

PVT1 siRNA, PVTl siRNA NC, # Yy 48 {E #% &
Lipfeclamine 3000 %% Y& i 1) & 16 B 43 o 47, F% 4
24 h J5, & W41 . PVTI siRNA 41 PVTI1 siRNA NC 41
AR 25 mmol - L™ 4 45 8% 1) DMEM 15 3%, #5401
M SR A 523 0 BR A A MR A A B
T3 WO R K ) CFs, JBEE T H AL fe , 3G 3%

T, IBESL 5 x 10 A4 Fh % 96 FLAR E, IF
Bl HL 4> Sk oK 5% YL 41, PVTI siRNA + miR-93-5p
inhibitor4l . PVT1 siRNA + miR-93-5p NC 41 .PVT1
NC + miR-93-5p inhibitor 41, PVT1 NC + miR-93-5p
NC 41, [ E 6 MR L. REGYUA ARSI TE YL,
PVTI1 siRNA + miR-93-5p inhibitor £ 4l fifi%% 4% PVTI
siRNA A1 miR-93-5p inhibitor, PVT1 siRNA + miR-93-5p
NC 404 gL PVT1 siRNA Fl miR-93-5p NC,PVTI
NC + miR-93-5p inhibitor £H 4 {1 %% 4% PVT1 NC F
miR-93-5p inhibitor, PVTI NC + miR-93-5p NC 414
JfiE 4 PVT1 NC Fl miR-93-5p NC, %% Yo 5/ ¢ 18
Lipfeclamine 3000 %% i 1) & 16 B 43 o 47, #% 4
24 h J5,F4 25 mmol - L™ #2519 DMEM Ab ¥
#:Yu4] PVTI siRNA + miR-93-5p inhibitor 4 ,PVT1
siRNA + miR-93-5p NC 4{.PVTl NC + miR-93-5p
inhibitor4] . PVTI NC + miR-93-5p NC 4141l jft , 45 4]
R R R

1.2.3 RIRIBLALEEMNE 4 AEMRKIRTHTR
RIS SR FE 24 h 5 Beas O RR A AL
PVT1 siRNA 41 .PVT1 siRNA NC 4140 il , i 55 1 i
THAL B G e, B2 £5 22 vP % W ( phosphate buffered
saline, PBS) PRV 4L 3 UK, A 40 g - L™ R S
IR E E 15 min, PBS PE¥ 3 WK, A KB %k
0.5% 5K & g FERELREAL 3 20 min, % /il KR
EEAR RIS N W W e ) BP0 W s AN G -
B TSI AR

1.2.4 FREBAKN 4 AMBMEETE &H
AbFE 24 h 5, BUAS O R AL S BB 4L PVTL siRNA
ZH \PVTI1 siRNA NC ZH 4 fitd, e 2 B AL 2500 5
FH PBS PRIAANM 1 K, A TR RT3 4L 70% %
HEAM,4 °C & 24 h,3000 r - min ™" 20> 10 min
WAL 45 2 240 ., 2 200 L o) S0 A 0 4 5] 6 10 1 45
(AP, ol T 2 200 A S 000 - 2H 210 i 240 e ] 40
o3t EREE 6 K, BOFHIE,

1.2.5 qRT-PCR %#&ill 4 A H PVT1, TGF-g,
mRNA % miR-93-5p f3RiE  WE S AL EE 24 h
Jei 19 25 41 40 e, TRIzol 5 51 &% £ BUEL RNA | B
1 pg RNA US4 BU5E ¢DNA J5 8% ¢DNA 1R
it ¥ 17 qRT-PCR, PVT1 L i 51 ¥ )% 5
5'-GTCTTGGTGCTCTGTGTTC-3", '~ i 81 ¥ 1§ 51 Ky
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5'-CCCGTTATTCTGTCCTTCT-3"; TGF-B, FiiF5|¥)f¥
5124 5'-ACGCCTGAGTGGCTGTCTTTTGAC-3", T it 5|
Y % %)k 5'-GGGCTGATCCCGTTGATTTCCACG-3';
miR-93-5p F i 5] #: 5'-GCCATGTAAACATCTCG-
GACTG-3', N5 ¥ ¢ 51 k1 5'-CAATGCGTGTGGTG-
GAGGAG-3"; 1N 2 H il -3 12 JId %L 13 ( glyceralde
hyde-3-phosphate dehydrogenase, GAPDH) _| 375 |4 ¢
5124 5'-CTTTGGTATCGTGGAAGGACTC-3', 514
% 51 Sk 5'-GTAGAGGCAGGGATGATGTTCT-3', %
BiVKZ (25.0 L) :SYBR Primix Ex Taq 12.5 ul, I
TG94 1.0 pL,cDNA 2.0 pL,ddH,0 8.5 pL,
SN A 95 °C 120 s(1 PMEFR) ;95 °C 30 5,55 ~
60 °C 30 5,72 °C 30 s(40 MEFR) ;72 °C 300 s(1 4>
TEFR) o SRFH 2722353155 PVTL TGF-B, mRNA J
miR-93-5p AHX Kik i, SLHEL 6 I, BOF-HIE,

1.2.6 Western blot ;54| 4 2840 i 1 TGF-, .
Smad2/3 p-Smad2/3.Smad7 .p21 . a-SMA .Col | EH
Sk UCRPTIALEE 24 h 5 0% LA, I AT
SRR B E L] BCA 8 F e B ah) & E
B S0 wg B FIRE AT T e S A R Y-
RN B L VK o3 B, LA T IE R 2 R IR 2
el b, AR Wi EFEA 2 h, A TGF-B,  Smad2/3 |
p-Smad2/3 .Smad7 .p21.Col T.a-SMA —4i0 (i B 1)
H1:1000),4 CHEF LA, MAFH R R

A% FIX YL B #4415 C:PVTL siRNA 415D PVTL siRNA NC 41,
1 4 AGMEREFETRERL(RIREBLLE, x200)

LI — (1 1 5000) , = REMEA 1 h, fhop Lotk
WSROI, WAL 2 6 AR 53 &R Ge4h RO T 43
Wi 25 I E(H, ) GAPDH N2, LI H IYHE 1 4
W KBEE(E S GAPDH JKEEAE L AE % om B 1 8 F A XS
Fiktm, LEELE 6 K BCOFAIE,

1.2.7 Western blot %4l 5 A 40 i b TGF-B, .
Smad7.Col | EERIE LG 24 h JER
HYus PVTL siRNA + miR-93-5p inhibitor 41, PVTI
$iRNA +miR-93-5p NC £H .PVT1 NC +miR-93-5p inhibi-
tor 21 . PVT1 NC + miR-93-5p NC ZH 4 ffl, #% “1.2.6
T 7 A S A 40 g b TGF-B, .Smad7 ,Col T 4
FIARX Rk, SCE R 6 I, BUE A,

1.3 ZitZE4bIE )V FH SPSS 24. 0 #F k4750
Gt 50T, THE ORI AEL £ AR ZE (x 25) R
7N, Z A ] IR FH LR 5 22 4017, 2 2H IR) FE 3R
o kg, i — 20 PP LR SNK-g K 565 P <
0.05 2= 5 A Geit e Lo

2 #R

2.1 4AMMKCREAERRER 45RLK 1L, 5
25 PO IR LA, R A B 3 2 | 2 (B e SR 4
YU, 5 mbE4l s, PVTL siRNA 41 41 g ]
BRAE K, 21t S A AE TR/ )N s PVTL siRNA NC 44
N LT R TR AT A DU S R B LA o

Fig.1 Collagen fiber deposition of cells in four groups ( sirius red staining, x 200)

2.2 4AMAAMBmERALLE R IE L FE 2,
B4 PVT1 siRNA 41 .PVT1 siRNA NC 41G, + G,
HAAN M He ) 2 IR TS A IR AL, S + G, + M 41
Ji E A B 2 o s O IR AL, 2 R A SRR L
(P <0.05), PVTI siRNA 41 G, + G, 4 i1 L1 i
EETEELL,S + G, + M W40 L) ST
Wi, 22 F A Giit 8 X (P <0.05), PVT1 siRNA
NC 4 G, + G, HI40 My bk 45 2 K F PVT1 siRNA
41,5+ G, + M W40 b ] i 2% = T PVT1 siRNA
H,Z=ZFAGHFE L (P<0.05), @4 A PVTI

siRNA NC 41 G, + G, 4o ke 5] .S + G, + M 40

M Hepl e 22 R G2 X (P >0.05) ,
*®1 4 HMEMEEELLE

Tab.1 Comparison of cell cycle among the four groups

(x x5)
2H 5 n Gy +G /% S+G, +M/%
25 AN IR 6 94.90 +0.60 5.10 £0.42
RbELL 6 82.46 +0.43" 17.54 £0.72°
PVTI siRNA 41 6 88.89 +0.55% 11.11 £0.59%
PVTI1 siRNA NC 41 6 82.56 £0. 46 17.44 £0.62%

SRR P <0.05; SEMA LE"P<0.05; 5
PVTI1 siRNA 4 3P <0. 05,



http : // www. xxyxyxb. com 2021 4F 5538 %

- 1022 - W BB
1200 1 0004
F & 8001
= 900 et
a =2 600]
& 600 £ 400]
2001
1 w ] B >
0 50 100 150 200 0 50 100 150 200
T HE (PI-A) TIEDOGE 500 (PL-A)
1
10001 11200
& 8007 & 9001
5 600] 7
& = 6007
E 4001 s
3001
200 -
3 i W il WA
0 50 100 150 200 0 50 100 150 200

TIE T F IR E (PI-A) T TNAG 5 4R (P1-A)

A ZSFNHRAH ;B EplE4H ; C . PVTI siRNA 2H ;D :PVT1 siRNA NC 4,
B2 4AMBARERSE

Fig.2 Distribution of cell cycle in the four groups

2.3 4 A PVT1, TGF-B, mRNA ¥ miR-93-
SpHEIFRIEELE LRI E 2, "4 PVTL
siRNA £ PVTI siRNA NC ZH 4fi Jfid Hf* PVT1, TGF-,
mRNA FHXT Ik 3 2 5 T2 FIG R4, miR-93-5p
AT ik | BB T oS I IR, 2R B G L
(P <0.05) ,PVTI siRNA ZH4A/F PVTL . TGF-B, mRNA
AEXS eIk i I 2K T = 4, miR-93-5p A X 3R 1k &
WERTEEA, ZF A% #EX(P<0.05),
PVT1 siRNA NC 4140 fi{g# PVT1 [ TGF-8, mRNA AfX}
TR B2 T PVTL siRNA 41, miR-93-5p AH %}
FIAE BELT PVT1 siRNA 41, 2% A58 X
(P <0.05) . k#45 PVT1 siRNA NC 41412 PVTIL |
TGF-B, mRNA } miR-93-5p AHX ik & M7= 7
GiilFE (P >0.05)

&2 4440+ PVT1,TGF-B, mRNA ¥ miR-93-5p #83F
RIEEHE

Tab.2 Comparison of relative expression of PVT1, TGF-
B, mRNA and miR-93-5p of cells among the four groups

(x x5)
4151 n  PVTI mRNA TGF-B; mRNA  miR-93-5p
75 0 RR 4 6 0.21£0.10  0.26+0.09  1.16+0.12
=L 6  1.36+0.13* 1.35£0.14*  0.35+0.08"
PVTI siRNA 28 6 0.69+0.14" 0.65=0.13" 0.83 £0.10®

PVTI siRNA NC 2 6 1.35+0.17%  1.34 £0.15% 0.34 £0.08*
V58 FOR JRAL AP < 0. 055 45 5 4L I AR°P < 0. 055 45
PVTI siRNA 4] Fb#5°P <0.05,
2.4 4 BB o-SMA Col [,p21,TGF-B, ,Smad7
EBEMEXRIZER (p-Smad2/3)/ (Smad2/3) LLE;
SRR 3 K3 FIIE 4, SHELL  PVTI siRNA 41
PVT1 siRNA NC 214018 «-SMA Col [.TGF-B, & M
FXF B e (p-Smad2/3) / (Smad2/3) 135 w5 45
FIXHREH , p21 \Smad7 & A X ik & BT
HXIRA, ZR A5 E XL (P<0.05), PVT1
siRNA Z{4f il a-SMA [Col 1 TGF-B, 1A%
ikt K (p-Smad2/3)/(Smad2/3) i F KT mibE,
p21 Smad7 H A X R IA WS TR, 257
BEi it L (P <0.05), PVTL siRNA NC 20 40 fif]
H1 o-SMA [ Col I | TGF-B, & 1 AH X ik &t K (p-
Smad2/3)/( Smad2/3) I % ¥ T PVT1 siRNA 4,
p21 Smad7 AR Ik i B E KT PVTL siRNA
H,225A50FE L (P<0.05), &bE4Y PVTI
siRNA NC 2H 2 i f* «-SMA , Col 1 . p21 TGF-B, .
Smad7 & FIAHXS 21k 5 & (p-Smad2/3) / (Smad2/3 )
M 2E R TG # R (P >0.05)

x3 44AMEH o-SMA . Col I .p21,TGF-B,.Smad7 ERBEXKiLEH (p-Smad2/3)/(Smad2/3) LL i
Tab.3 Comparison of relative expression levels of a-SMA, Col I,p21,TGF-g, ,Smad7 protein and (p-Smad2/3)/(Smad2/3)

of cells among the four groups (x x5)
a5 n a-SMA Col T TGF-B, Smad7 (p-Smad2/3)/(Smad2/3)
25 AT IR ZH 6 0.31 £0.06 0.39 +0.08 1.04 £0.11 0.32 £0.08 1.06 +0.10 0.36 +0.09
=y 6 1.32+£0.13* 1.33+0.11° 0.39 +0.08" 1.30 £0.13* 0.35 +0.08" 1.36 £0.11%
PVTI1 siRNA 41 6 0.80+0.11"  0.75+0.08"  0.76 +0.10®  0.83+0.10®  0.75+0.15® 0.71 +0.09*
PVTI siRNA NC 41 6 1.34£0.11*  1.35+0.13*  0.38 +0.08*  1.31+0.12*  0.39 +0.09* 1.36 £0.11*
T 528 X IR HBE P < 0. 05 5 5 i 2H HLgE P < 0. 05555 PVTI siRNA 4 He#5P <0.05,
A B C D A B C D
ETge— T ] PPl e — e —
o1 e D s POMad2/3 — G — —
Smad2/3 S S S —

2 D SR S —

A ZSEHNIRLH ;B miBi4H ; C . PVT1 siRNA 4H ;D PVT1 siRNA NC 41,
3 4 A4F «-SMA . Col | \p21 EEHRIE
Fig.3 Expression of a-SMA, Col | and p21 protein of

cells in the four groups

T G —
— S e

A 2SR ;B Sl ; C . PVT1 siRNA 40 ;D PVT1 siRNA NC 41,
E4 484t TGF-B,,p-Smad2/3,Smad2/3,Smad7 &
BRIE

Fig. 4 Expression of TGF-g,, p-Smad2/3, Smad2/3 and
Smad7 protein of cells in the four groups
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2.5 5 A TGF-B,.Smad7,Col [ EHHEXT
FRiIFELE R ULFE 4 FE S, PVTL siRNA +
miR-93-5p NC 44 fifg  TGF-B, .Col T ZH FAAHXT
R BT AR Y41, Smad7 8 AN FRiAE R
ERmTARERH, ZFAFRITFEL(P<0.05),
PVTI NC + miR-93-5p inhibitor £ 4fl j{g th TGF-B, .
Col I & FHAHXT ek i I 35 5 TR Y4l , Smad7 £
AR Rk i E L TR e, R AR F R
X (P<0.05), AF Y4140 i+ TGF-B, . Smad7
Col | AHXIFKikH 5 PVTI NC + miR-93-5p NC
20 .PVT1 siRNA +miR-93-5p inhibitor 4 #5725 %0
Giit 2% X (P>0.05), PVTl NC + miR-93-5p
inhibitor 41 . PVT1 siRNA + miR-93-5p inhibitor 4 .
PVT1 NC + miR-93-5p NC 4 41l Jffi h TGF-B, . Col [
AR FAE B E S T PVTL siRNA + miR-93-5p
NC 4, Smad7 # [ AH X} & ik & W 3 Ik T PVTI
siRNA + miR-93-5p NC 41, Z R H G i 2# B X (P<
0.05), PVT1 siRNA + miR-93-5p inhibitor 41 PVTI1
NC +miR-93-5p NC Z 4 i TGF-B, ,Col I & 1 4H
XTFRIAE B E KT PVT1 NC + miR-93-5p inhibitor
41 ,Smad7 & A M XTIk & B3 & F PVTL NC +
miR-93-5p inhibitor 4, 22 7 G il 2% E L (P<
0.05) .PVTI siRNA + miR-93-5p inhibitor £ 5 PVTI
NC +miR-93-5p NC ZH #fiffd o TGF-B, \Smad7 ,Col | &
FIAEXT R A 22 R Ie g H2E i L(P >0.05)
F4 5 AHMAEH TGF-B, Smad7 Col | EHMEMFKIXELLE
Tab.4 Comparison of relative expression levels of TGF-8, ,
Smad7 and Col I protein of the cells among the five groups

(x%5)
A5 n TGF-B, Col T Smad7
px il 6 1.35£0.13  1.37£0.11  0.36£0.07
PVTI siRNA +miR-93-5p NC 41 6 0.81£0.11% 0.73£0.00°  0.76 0. 14*
PVTI NC + miR93-5p inhibitor 41~ 6 1.71 £0.12* 1.79+0.13*  0.11 0.06*
PVTI siRNA +miR-93-5p inhibitor 41 6~ 1.31+0.11% 1.33+0.12% .33 +0.08"
PVTI NC + miR-93-5p NC 4 6 1.33£0.12% 1.32£0.11% 0.35£0.08"

I GAREYA LE P <0.05; 5 PVTI siRNA + miR-93-5p NC
ZH AP <0.05; 5 PVTI NC + miR-93-5p inhibitor ZH [t #5°P <0.05,
A B C D E

Col | NS W ssss D

Smad7 g . o— S

TGF-B1 T S S —

CAPDH  os e GHEND GHENS S

A R4 ;B PVT1 NC + miR93-5p NC 4i; C: PVTI siRNA +
miR-93-5p NC 4{; D; PVT1 NC + miR-93-5p inhibitor 4 ; E. PVT1
siRNA + miR-93-5p inhibitor 4,

B 5 54AMaF TGF-B,.Smad7,.Col [ EBXRIE

Fig.5 Expression of TGF-B,, Smad7, Col [ protein of

cells in the five groups

3 i

O WL Al 2 O WIUER 38 R A8 0 T 3808 % 1 1Y
EFFA, CF J20 JILEF 4 Ak i B 2800 40 M,
MBEEA S CF 36 5 Al o 40 0 4/ h 5 57 55 i 32 BH. | Jise
JELEE P g i, TS B0 UL B 2T 4 fb o ik
RIY CF LR 4efb i) o7 HE W 2= AL, X ] DCM ()
KEHAHEIEE L,

TGF-B, #1 Smad 7E CF 3§58 X £F Aefb i F b 4y
WEEMA A A UISIESE, 408 TGF-B, Tl 4k
SRR ] Smad2/3 (i LB R LY B p-Smad2/3, If:
5j Smad 4 ¥ LT —RIKE G W ANz T,
AL BELT AR AL AR SCHR LR A Col T A0 Col T Y 3Kk
LR, SR 4afb kA R BT o-SMA
IS Sz e T AR B 41 A Ak e AR Y AR
S EHELL  PVTL siRNA 2 PVTI siRNA NC £H 1
CF 25 mmol - L ™" #j25 b mn b5 5% 24 h )5, 40 g
WS IR 2T AE TR ™ 8, TGF-B, mRNA [ TGF-B, & .
Col 17 1. a-SMA 75 [ A XF 2 ik M (p-Smad2/3)/
(Smad2/3) ¥ i 3 = T 25 (A X B4, 7R TGF-B,/
Smad &S Y CF B4 44k i 72, {H TGF-B,/Smad
A S A ) 5 DR R s ML R A L IR A

miR-93-5p JEIT 2 a S 750 ILAE AU £ 3 o &
PRAYZE I A miRNA 22— miR-93-5p 5 TGF-B,
2 () ] 38 2 S [F] (4 AR 4 F Smad7 2 5 4 i 41 4k
fet e’ . CABIFEIES:, miR-93-5p 5 TCF-B, 2
Ji) 7] 328 3 e ] A S FR 437 Smad7 Sk 300 i s 40 i
TGF-B, {5 514 %, LIANG 45" BF 53 3iE 52, Smad7
s TGF-B, {5 53 I 1 1 S 45 45 7, TGF-B, R
ANAT I Smad7 3k, i ] 38 i 52 4E Smad 12 F %
WG A 2 ff TGF-B, P&z 2 ALRE A, DT BEL Bt
TGF-B,/Smad it £F 4k 1L 18 [ 06 o A 78 45 3
75, B4 PVTI siRNA 41 PVTL siRNA NC 2041
H1 miR-93-5p J% Smad7 & [ HHX) SRk i IR T 48
FIX R, U B e B 15 5 ] fiff TGF-B,/Smad 3 [ 4
W )[R B), FE B miR-93-5p Rk K Smad7 & 3%
IR IREAR, $2 7 2 B35 3 0] 41 4] miR-93-5p/Smad7
w5, S8 TCF-B,/Smad {4 4E{Li B s 1k, (H
CF 2R 4 AL bR i A P E P MU, AU 5 B —
(1) miRNA 520 58 i, 38 ml e 5 HAB R 7 5%,
AT P T AR SR T o

PVTL J&—Ff 55 CF 34 LMy N7,
AWFFRUESE, PVT J& —Fh o8 7 3% K], YT BR PVTI
FRAMEE CF Ry T, CAO 217 il 5 1k P 4
ANSZEGUE S, PVTL 3 ik v g F CF (3951 | i it
HE A X TGF-B,/Smad 5538 P& 10 , T
R PVTL Jg5 W 7= A= A s 09 /8 L 328 7R T 1 PVTL
mRNAZR K, W] REXS ] CF 3455 Je £F e A ik A LA
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WEE L, AR I, W4 PVTL siRNA
2 \PVT1 siRNA NC 4 Zfififg  PVTI mRNA FHXf 3%
N A R TS O B, A A 22 5 24 RH I
Gy +G, AN H A e 2T 25 R IR, AR
L5580 S + G, + M AL L A1) i 255 28 v R
21, ELARME 0 1 R 5 p21 AxE ik i E R Tas
FIXT R, SR B S T e 2F PVTL 223K, i fid it
CF R LT 4E TR G583 22, il e 54 miR-93-5p/
Smad7 {55 3Rk Lk TGF-B,/Smad {55 HE A
Ko NP IR X —HEN , AMFFAETTER PVTT [y
fili B 4 0 miR93-5p & ik, 45 R & B, PVTI
siRNA +miR-93-5p inhibitor 41 ,PVT1 NC + miR-93-5p
NC ZH4H 0 f TGF-B, \Col T 75 I AHXT 1k i E %
F PVT1 NC + miR-93-5p inhibitor £, Smad7 Z& [ 4H
Xf# ok & B F E T PVI1L NC + miR-93-5p
inhibitor 2 ; PVT1 siRNA + miR-93-5p inhibitor 2 5
PVT1 NC + miR-93-5pNC 4 #fi s v TGF-B, . Smad7 ,
Col 1AM FRBE LK ZEFLFEITFEE X, #&
7~ PVTL UER AT TGF-B,/Smad 38 F& I | £
miR-93-5p/Smad7 i ¥ i 1k, i 1M & #5742 £ 4k 1k
YEHS

25 LTk, KRR PVT FEPRITTER AT {2 miR-93-5p/
Smad7 i # % 1k, 70 | TGF-B,/Smad i % #7 , i
A = B S0 CF 2R 4k AL, B CF 214k
AR RALRR HE—E 2% . (HAM IR —E
AL, PVTT 5 miR-93-5p 2 [f] (i 8 5 AL 1 2 2%,
PVT1 5 miR-93-5p/Smad7-TGF-B,/Smad i % i) #
] P9 OC R A it — 2P BRI
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