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2 4& K microRNA-29a inhibitors £ mimics
Sof SD K Bl O LB 41 4 200 . 7% A B4 5 ) 55 i

PREESC, M, JE

WE HBHH it/ RNA29a ( miR-29a) inhibitors
mimics Ff K B0 UUBREF 4E ARG AL IR W, A&k B
SD KBRS, AR SUERES I AL 05 40 BRI, il 5 22 T G
B O VRO R 576 SD K BUO AU AT M0, R2A Lipo-
fectamine ™ 2000 Reagent 43511 1if) A< BCo FULBLET 44k 40 Ja B i
Yt miR-29a inhibitors FI miR-29a mimics 24 h 148 h j5 , 3AT
5 BB A Be4E RN (gRT-PCR) 42| miR-29a, 1 BY K AT
JE AL(Coll A1) F1 o-FHF HLALEHEE 9 (-SMA) 5 RNA 7K ¥
By IR , MTT sk U A MO s s 1k, S55R SIE W X R4
FIRAME X BEZH LB, 7E MRS 5% Y miR-29a inhibitors #Y.0 LAL
L1440 R, miR-29a # 3 K7 F 8 1 75 % 4 miR-29a
mimics (1.0 UL £F 48 40 A9+, miR-29a 9 2 35 /K F A,
Coll Al £ miR-29a inhibitors 41 % 3 5 /K F F} 5 , i 7E miR-
29a mimics ZH o W kK FREK. «-SMA 7F miR-29a inhibi-
tors 2B Fik K F & 7E miR-29a mimics £ A7 ] & 35 7K
REAK . WA HE UL miR-29a mimics 24 48 h J5, 52 A3
AL RAE R B A8 oA, O LA 2T 448 40 B TS 0 B B R e 5 i
At 4% Y miR-29a inhibitors 24 48 h J5 , O UL AF 4 40 B i
SIMBA s, 4548 miR-29a mimics B 8 B 40 0.0 LR
CFYE I FTEE 1 miR-29a inhibitors W) 5 % 4285 LWL
LT HEAN LI EE TS T L SRR O NLET MR AL R TE AT BE 5 miR-
29a KK TFIRA X, B o 715 ROLH A 5 — ot
3.

4 microRNA-29a; .0 LA 2T 4 41 B ; Coll Al ; o-SMA ;
quantitative real-time PCR
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G2 LT 2T 4 A B ( extracellular
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We.h M9, SKZ B, HilE, 409, TR

LTI RE A8 F o RS #2024 40 B
(cardiac fibroblasts, CFs) %5 & EH/E K, HiE
IR 2 0 LET AR BB 2 7 DL e
{ETE BRI B A R 5 2 B8, 2K m LA oF
5 RACAARD miR W RPN KL KR,
HEEFRAOBER/S RNA, miR B—504E & E K
SFRYAERRS RNA, ZE TR MER KX THES
HEEREEAERD . miR-29a fE4 miR-29 K+
B — B, B OESAE O LA 44k P Rk KA B &
AR B ST T AR miR-29a 78 KR CFs
e By RIE A, MRV miR-29a 7E.0 LT 41k
THPERT, RO IUET 4R R R FNG ST R 3 B B o

L HRSH®

1.1 3KIGzh4  SPF Ziftt SD FLE 60 2, A 1
~3 d, FHEES g, ILRERKESY LR O
74t

1.2 FEi#F HyClone® DMEM/High Glucose 3%
373 Thermo Scientific RevertAid First Strand ¢cDNA
Synthesis Kit #l Maxima SYBR Green/ROX qPCR
Master Mix (2 x ) I H 3% [E Thermo Fisher Scientific
A7) iR MiE A B %€ Gibeo 24 7] ; BRE H W B
2 EH Wisent 2 f]; miR-29a inhibitors F1 miR-29a
mimics \EzOmics miRNA qPCR Detection Primer jrawrtl|
& M EzOmics One-Step qPCR i F| & W A £ H
Biomic /3 5] ; Lipofectamine ™ 2000 Reagent , TRIzol iz
#1482 E Invitrogen 23 7] ; Opti-MEM® I(1 x ) 9 5
2 [# Life Technologies 7\ ] ; MTT #5& iR 7|y A 3¢ &
Sigma 7~ &) ; ¥ b 4= K [H F-B1 ( transforming growth
factor-g1 , TGF-B1) Mg 8 [ Peprotech 23 7] ;5| $) H
T TAY I BARAAEK.

1.3 FEMXIE NAPCO-6100 EI4H g b 7746 ( € [
SHELLAB 23 #]) ; SW-CJ-IF #4808 THE & (97N %
LK HARABMREE]) ; eppendorf Centrifuge 5417R
T W 5 890 ML (78 eppendorf 3 7] ) ; StepOne®
Real-Time PCR System ( 3¢ [E ABI 4 &) ; NanoPho-
tometer P-Class 43 76 % 35 {X ( #% [H Implen GmbH 4%
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H)) s R MK3 (R 2 FHAH) o

1.4 FHix

1.4.1 CFs #9328 REmpfi A3 ~5d K
1 SD KEF 75% ZBEERELHIRHL 20 s 5, %
FE%E. ALE RSO, BETRERNKK
BRI, HRROHESTBmE, RE%
SRR OIE ERC B SR BRI L, B
PBS M PFUE 3 IRAXBRINTG . ¥ OEHR ZR.OE
GBI | mm x 1 mm x 1 mm B2, N ABEH
A #E 3 ml 37 CAKBIHFIR 15 min, HERYIFE 1 min
FRB EBEBRAFELE, MA 3 ml 37 CH
DMEM H 55 B2 LT AL, IR ST/E L 900 v/ min B9
min, R EHAE 3 K, 7 LER, WHEAEMA 4 ml,
37 CTHIE 10% fa4F &R DMEM 5557 2 WCHUAE MY
J& B TR, 2 h R A 2 A O I BE R
BLIRE CFs, 1£ 5% C0,.37 CHEFFTMED
®. 3% CFs % 80% ~90% L& RASAT, R FBEE
AEF T LA LR, ] 2 ~4 RAMA T L%,
ZE B DR REAITEEER CFs,

1.4.2 Bt 4: % miR-29a inhibitors #= mimics HY
RMBUER A CFs TR CT0 . B YT 1 d, B CFs
MMLTEUS R 6 FLAR, A Opti-MEM # B¢ 5%
e AR miR-29a inhibitors/mimics |y 3¢ [E Biomic
EYHEARA AR H-E M. FIWFFIINT :miR-29a
mimics | i 5] #: 5'-UAGCACCAUCUGAAAUCG-
GUUA-3', T if51 #: 5'-UAACCGAUUUCAGAUG-
GUGCUA-3';miR-29a inhibitors 5| ¥ F %) :5'-UAAC-
CGAUUUCAGAUGGUGCUA-3", # miR-29a inhibi-
tors A1 mimics K F: B ¥ Xt BR 73 5] 55 B BT {4 Lipo-
fectamine™ 2000 Reagent 12WKIRS) , B iR #E 20 min
J&, AR & FLA A ,37 T 5% CO, {RiRFEHF
F 24 h, E¥ A M 7E R P DMEM 58 23 58 BT
FAYREE A 10 ng/ml (4 TGF-B1 HIB 40 Mu A= 1< , % G
48 h G R BV R 5 AR E RNA,

1.4.3 % RNA BB Hfzr—F % qRT-PCR # | miR-
290 KM YL E CFs f1 /) miR29a & &, M
StepOne® Real-Time PCR % % #£ 4T qRT-PCR #&l,
R F TRIzol Jf 4R 48 8 1F T M — 20 vk il 48 40 g &
RNA, &40y 66 L RNA 0K B Foti B, @
11t E W Y6 FE (absorbance, A) {H , A260/A280 )L
B 1 LAl IR B L AR 1.8 ~2. 0 11 RNA #E i
HFTiR . F ) EzOmics miRNA gPCR Detection
Primer i #| & 5 EzOmics One-Step qPCR X7 &3
S HREREF I miR-29a, BRI 42 °C |

30 min,95 C 10 min, &% 95 C .20 5,62 C 30 s,
72 °C 30 s 3£ 40 (EAR Y HE BB 5514595 C L 15 s,
60 C .1 min,95 °C .15 s KIAEMML M B &4, L
U6 fE RS, BT 2% B 3 2 R A AR 0 3 ik ok
Fo

1.4.4 qRT-PCR 3 # i CollAl fo o-SMA mRNA
%31k & RNA F§ Thermo Scientific RevertAid First
Strand cDNA Synthesis Kit i3 & 3F % B ¥4E T
R A W cDNA, #R |5 W Maxima SYBR Green/
ROX gPCR Master Mix(2 x )id#F| &S HEEET M
#4T qRT-PCR 1M, M GenBank #1745 #2547 )% 51
HEH G BAERN G Y. 5I9FFIaT : BIE Coll Al
F W3 ¥ 5-TAACTTCTGGACTATTTGCGGACTTT
TTGG-3', T W7 3| #: 5'-GTCCAGCCCTCATCCTG-
GCC-3', B a-SMA Lk i#5(4:5'-TGGCCACTGCT-
GCTTCCTCTTCTT-3', F % 8| 4. 5'-GGGGCCAGCT-
TCGTCATACTCCT-3', [ ¥R B-actin L HE5I4:5'-
ACGGTCAGGTCATCACTATC-3', F 5| 4. 5'-ACT-
GTGTTGGCATAGAGGTC-3', i &A1 TF:50 C |
2 min,95 °C .10 min, %% 95 C .20 5,60 °C 30 5,72
C 30 s 3£ 50 MEIFHIY G B K495 C 15 s,
60 °C .1 min,95 C .15 s AU MR ER 5514, LA
B-actin YERPIZ, F 272 BT BB IR A AR X ik
Ko

1.4.5 MTT s xremmppsbss KT
#H . FE UL miR-29a inhibitors £H % 4t miR-29a mimics
4 AT R s A X R, Bk TP BE K
B4 CFs AABREOBNILE, T2BRAETERL
AR . T mEKTEGHE T M 4. AL
1 x10* W BES T 96 FLARH , B4 5 METL, 81l
200 ul, LW 2 d, fit it B EHEGLIMA
MR B BT 37 C.5% CO, MR, M
WG S 2 KIFER, BFLINA S g/L MTT, 464 5 5%
4 h, REUEFE L EW, BALMA 200 pl DMSO, Z iR
THERIR 10 min, {1 5 55 5 70506 % TERE TR
X 5 A FLIE K 490 nm 4b A {H,

1.5 it KA SPSS 19.0 Bk #47 4047,
BARLL x £5 Fomo BRI TR LLBSR A ¢
R, ZHBBWLLBCR AT 20 A LR
Wt EEEL 3 K.

2 #R

2.1 Bift% L miR-29a mimics, inhibitors % miR-
29a FIRIE M BENtEE YL CFs miR-29a mimics . in-
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hibitors % H BH: Xf B 48 h J5, One-step Real-time
qPCR £5 8 B 75, 5 4% miR-29a mimics f5 , 5 iF % %t
BRLT AP X B b A, SR 30 2 miR-29a FYRA R
ELW,EREAESHIT¥EN(1=13.5613.86,P <
0.05) , #: Y& miR-29a inhibitors f5 , 5 IF % %} HE4H F1
B¢ % BB 2H b4, SE 3G 40 miR-29a A 3RIA B B T B,
EREFHITEEN(1=9.23.8.65, P<0.05), WL
E1,

200

< 150

= 100 I

0 —T e P —
| 2 3 4

B1 BREFLE48 h )5&E CFs i miR-29a A FRIATAL

DB AL 224 1L AF AL ;3 54 3 miR-29a mimics £ ;4§
# miR-29a inhibitors A1 75 OB LE4E: * P <0. 05 Y5 #E X
AL EE P <0.01

2.2 % Bt # 2 miR-29a mimics, inhibitors Xt
CollAl 1 o-SMA BIRIEAF M B 5 4 CFs
miR-29a mimics . inhibitors & H M X 18 48 h )5,
Real-time qPCR 253 /5, ¥ 4% miR-29a mimics fF,
L5155 % B AL BV X BR A L8, SR Coll Al
Fl a-SMA ByRAKFH B TR, ZRARITEEX
(CollAl:t=7.317.22, P<0.05;a-SMA .1 =5.45,
5.67, P<0.05) %Yt miR-29a inhibitors 5 , 51E %
Xif R 2H FUEL B M X B AH He A, SE 3R 4R Coll AL #1 -
SMAMERZKTEE LT, ZRAELHITFEX
(CollAl:t =10.14,10.27, P <0.05; a-SMA: ¢ =
9.75.9.83, P<0.05), WHE2,

20r

- O CollAl

| sL DasMA
2o sk v
: S oy
Zost | N ﬁﬁ

0.0

| 2 3 4

B2 B 48 h F&A CFs B CollAl 1 o-SMA I RIZT

B B2 78 1 A BEAL 3 2 e 30 miR-29a mimies 4114 5%
Y miR-29a inhibitors A1 45 1 DO BERALHAR: © P <0055 IR o
4l1L4%:"P <0.01

2.3 WBERTEE R miR-29a mimics, inhibitors X CFs
B EARIE B L CFs miR-29a mimics
24 48 h 5,575 [ % BEAH A IE B X MR A B L S
WHCF HIWPBE TR, EFARITFEL(F =
35.46 .33.57, P <0.05), i BFit 4% Yt CFs miR-29a
inhibitors 24 48 h f5 , 575 [ X} B2 A B 3 SR 41
FAL, SCEe CFs T BHR , ERARITFEX
(F=21.23 25.18, P<0.05)., W3,

200 -
O 24h

E]S()_ D44\‘|1

» l()“,. _T_ RN K 4444
= 50k NN \R\ N
0

| 2 3 4
B3 B 48 h Z&4A CFs HMATFHETN
:BPERS BRAL 20 %5 1 AT AL ;3 5 4 miR-29a mimics 4 ;4 5%
P miR-29a inhibitors 41 ; L2 AP BBEH EEAE: © P <0. 05 ; 5 RA X Ml
AILE P <0.01

3 iTFig

CFs S0k i B B 2 RO AR, 76 0 LET 4 1k
WRIEEBEM SN, 004t g,
CFs Z 3| TGF-B1 | ML & MW & 4 KX F ( vascular en-
dothelial growth factor, VEGF ) ZE[X F#1]i% , 53tk R LA
a-SMA R R IEHR E Y HLBLET 4 5L 40 i, A 558 19 B
BT ibaE ' o B, DL 4Efk £ 8 L g CFs
T A 1% B A UL R £T 4 £ 40 B, {2 i Coll Al Al a-
SMA %5 it i %635, 148 ECM & B FUR I il
L, SRR,

WF7e” £, miR {ELF 4L 28 B 0 H R O
EHEEENMEA. OB HBR miR21 EHF,
O NLET4E A K T-FR AR, % 80 miR-21 % % ik A 42 it
CFs 345 7 . miR-24 W] L4 TGF-B % ik K F
HIRAE , LA A0 O LR 4R (L i & R . miR-29
KL e dean it i, miR-29 Kk AL 2T 4E 4k Ay X
HEDH WA AL I B ORI ECM L fE mRNA
K- 1026380 — Jr i, miR-29 A LAl if F 4t
PTG LA E O ILAN M 9 15 55 — i, miR-29
Ap LS B U i, AT F= A BT AL PE . 1
4, miR-29a Wl o] LA iof &9 RASSF1A #ik/KF,
B AIG .C L 2T #E 4k /K EF[ - miR-29a inhibitors FI
mimics 435l i miR-29a f 4011 ) F2 2E 50, 77 LA 5>



- 496 - FHEAKXFFR  Acta Universitatis Medicinalis Anhui 2016 Apr;51(4)

P30 %) FR 3 miR-29a AYF ik, SR 1T miR-29a 7 CFs S K UL WLBSLET Ak 40 B 15 ML B AR [ ], R BERL K22
TE A B AR R M A AR FL2013.5009) 577 81

. e L. [4] Kotoh M. Cardio-miRNAs and onco-miRNAs; circulating miRNA-
A< 57 F miR-29a inhibitors F1 mimics %% JL &

based diagnostics for non-cancerous and cancerous diseases[ J].

SMEIREIFTAE SD KRR CFs, KrlFe R G CFs pYMTH Front Cell Dev Biol ,2014,2.:61.

AL K miR-29a, Coll Al Fl a-SMA fRIEAK Yo (5] # #.0 5l 8wl OULRE AN FIE Y],
ZE B2 80 miR-29a mimics 0] B B H1H| CFs pYI%5E 15 L MR 208 ,2011, 32(3) 1405 - 8.

;Iﬁ’%ﬁﬁ Coll Al 1 a-SMA 1§ %ﬁzkj\{z, fiii miR-29a [6] Chen P Y, Qin L, Zhuang Z W, et al. The docking protein
inhibitors M| 2 B W35 CFs HYREFIIEM: FRS2a is a critical regulator of VEGF receptors signaling []].

. . o e . Proc Natl Acad Sei U S A, 2014,111(15) ;5514 -9.
”—BJ:F}?ﬁS , miR-29a mimics %7& CFs E , miR- [7] Cardin S,Guasch E,Luo X,et al. Role for microRNA-21 in atrial

29a ik b7+, i CFs A1 miR-29a [ 5 K35 A LA profibrillatory fibrotic remodeling associated with experimental
%IJ;H\:?E’“{;% ﬁ , jﬂ] ﬁ’ilJ £y mz? 2& 'ﬂ: E’\J 7;‘(“ LIE Zi“ E , i% Eﬁ postinfarction heart failure [ J]. Circ Arrthythm Electrophysiol,
miR-29a & CFs & LA A 25 (OB IE1 59, 1 2012,5(5);1027 -35

"™ N N . [8] Wang ], Huang W, Xu R, et al. MicroRNA-24 regulates cardiac
TR FIAYT L WLET 4R AR AT B B o . o
fibrosis after myocardial infarction[ J]. J Cell Mol Med,2012,16
;"%—Kﬁk (9) :2150 - 60.
Z

[9] TanJ, TongB D, WuY J,et al. MicroRNA-29 mediates TGFB1-

[1] Santulli G, laccarino G, De Luca N, et al. Atrial fibrillation and induced extracellular matrix synthesis by targeting wnt/f-catenin

microRNAs[J]. Front Physiol ,2014,5:15. pathway in human orbital fibroblasts[J]. Int ] Clin Exp Pathol,
[2] Santulli G,Dascia SL,Dascia C. Development of atrial fibrillation 2014,7(11).7571 -17.

in recipients of cardiac resynchronization therapy: the role of atrial [10] Tao H,Yang J J,Chen Z W, et al. DNMT3A silencing RASSF1 A

reverse remodelling[ J]. Can J Cardiol, 2012,28(2) :245. 17 ~ promotes cardiac fibrosis through upregulation of ERK1/2 [ ] ].

8 Toxicology, 2014 ,323 .42 -50.

(3] 9% &M ¥, BREX,.%. (L% 4 B miccoRNA-21 inhibitors

Effect of microRNA-29a inhibitors and mimics

on proliferation and activation of cardiac fibroblasts in rats
Chen Zewen,Tao Hui,Zhou Xiao, et al
( Dept of Cardio-Thoracic Surgery ,The Second Affiliated Provincial Hospital of Anhui Medical University ,
Dept of Cardiovascular Disease Research Center, Anhui Medical University, Hefei 230601 )

Abstract Objective To explore the effection of miR-29a inhibitors and mimics on proliferation and activation of
cardiac fibroblasts in rats. Methods Cardiac fibroblasts were isolated from newly born male SD rats. miR-29a in-
hibitors or mimics was transfected respectively into cardiac fibroblasts through Lipofectamine™ 2000 Reagent.
Twenty-four and Forty-eight hours afier transfection, the expressions of miR-29a and mRNA of Coll Al and a-SMA
were analyzed by qRT-PCR. MTT assay was used 1o detect the proliferation activity of the transfected cardiac fibro-
blasts. Results Compared with normal group and negative group, expression of miR-29a was down-regulated in
miR-29a inhibitors group while up-regulated in miR-29a mimics group. Coll A1 mRNA expression was up-regulated
in miR-29a inhibitors group while down-regulated in miR-29a mimics group. a-SMA mRNA expression was up-reg-
ulated in miR-29a inhibitors group while down-regulated in miR-29a mimics group. The cardiac fibroblasts prolifer-
ation activity decreased significantly after transfected miR-29a mimics while increased in miR-29a inhibitors groups.
Conclusion miR-29a mimics can suppress the proliferation activity of cardiac fibroblasts significantly, implicating
miR-29a as a potential target for cardiac fibroblasts activation and proliferation and pointing to this result can pro-
vide new way of thinking of interventions designed to prevent the cardiac fibrosis occurrence and development.

Key words microRNA-29a; cardiac fibroblasts; Coll Al; a-SMA; qRT-PCR



