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Abstract

Cardiovascular disease is a serious threat to human health, among which myocardial hypertrophy
and myocardial fibrosis are the main manifestations of the development of cardiovascular disease.
microRNA-29 was abnormally expressed in the process of myocardial hypertrophy and fibrosis,
and was involved in fibrosis, tumor proliferation and other processes. In this study, an in vitro
model of hypertrophic cardiomyocytes was established to study the changes of miR-29a in the
process of cardiac hypertrophy and the changes of cell cycle related protein expression patterns in
hypertrophic cardiomyocytes. H9C2 cardiomyocytes were induced with AngllI at concentrations of
1x10-5,1x10-%and 1 x 10-7 mol/L for 48 h, the cell area and total protein content were detected.
The expression levels of miR-29a, Cyclin A2, Bcl-2 and PIk-1 in different groups were detected by
gqPCR. The results showed that after 48 h of induction with a concentration of 1 x 10-5>and 1 x 10-6
mol/L, the cell area increased significantly, the total protein content of the cells also increased,
and the expression level of miR-29a was significantly increased. The expression levels of Cyclin A2,
Bcl-2 and Plk-1 increased after Angll induction at high concentration (1 x 10-5 mol/L), while de-
creased after at low concentration (1 x 10-7 mol/L). Mir-29a may inhibit cell cycle related genes
during the establishment of hypertrophic myocardium model.
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FEDhRE, (HXFPAE IR RYER, BRI 2 F 0 e KA R RO 4 2 S BUO R . 0I5,
FEHE, X B LB K2 2 Fio A S0 Ao fa e R &R (3]

microRNA /& —FHK 8 22nt (AT HE RNA, BRI T RFERIA RS S5 2 Mo arid f2, HE 5
KE, MG MMM PHORIAE O E B, Oy ORI T4 1 FE #8232 3 miRNA
IRE[4] [5] [6] [7]. HBETUESEECNFEM//OE P FRIA T A miRNAs FEH miR-1. miR-133,
miR-30. miR-29. miR-10. miR-19. miR-101 %5[8]. H:*" miR-29a A&t S 5.0 ILET 4EAL FNC ILAE K 1
AR JE . OUERE G CLEFZEAL I T B R BB % miR-29a %63k T AT Collagen 1A1 & R ik #8 hn[9], i
HONAE K EE 2K miR-29a RIEKFE BT, GEREAE O NUIE K FILF a4 1 2 THR EX[10]. RIET,
miR-29a &2 5 40 f RS [11] [12] [13], 1E2 H BT AR A B 720 B miR-29a G fa] 42 O LR K K 56
PR TS R 500 o JUL 4 & 3

AW 5T 3 B I B ER 11 A HOC2 ARSMIE Lo LA A A, B 0 0o AL LR R LA
it miR-29a. CyclinA2. Bel-2. Plk-1 (JRIE/KF, B NERC UL H miR-29a 25528 40 R0 4 ffa A
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2. MMEHE
2.1. MN5iRE

2.1.1. #8
KEOLULIN R HOC2, T H RIS EFRAE R AR AR .
2.1.2. TEFE

TE2000-U 18] & & 45 (Nikon); CO, 534 (Thermo); NanoDrop 2000 f# 4> ¢ i1 (Thermo); PCR
% (Thermo); Light Cycler” 96 PCR {X(Roche); i iR B -oHl(Thermo).

2.1.3. FERXFA

JREE EIE. DMEM £5980k . JIGZ4E B (FBS). BEIR Eh 22 (PBS) 316 T~ LA 4.41] Biological Industries
AH]; DMSO. I 55K & (Angl)IW T35 [F SIGMA A %], TransZolUP. A8 AHREGA & LEKIE
Tl aXEAT; FHE, LK, S50 REYUELZRFERAF; GoScript™ Reverse
Transcription System, Go Taq® qPCR Master Mix 1 E & Z AL EMHE ARG IR AT ; 519 H Lig4E
THAMBEARERAREGK, FAWME 1 Firs.

Table 1. Sequences of primers for gPCR
= 1. qPCR 3149F%

LK 44 FR Forward Primer Reverse Primer
miR-29a AGCACCACGAAACGG —
ue6 CTCGCTTCGGCAGCACATATACT ACGCTTCACGAATTTGCGTGTC
GAPDH TCGTGGAGTCTACTGGCGTCTT CATTGCTGACAATCTTGAGGGAG
Cyclin A2 GTATTTGCCATCGCTTATTGCTG CTGTGGTGCTTTGAGGTAGGTCTG
Bel-2 CAGCGTCTGGAACAGTTGGTG CGAGGGACTTGAGCAGTTTGG
Plk-1 GTCTGCCTATTACCTGCCTCACC CACTCGATGGCCTCATTTGTCTC

2.2. A&

2.2.1. HRAEEFFFAE K OALLEERIE S

HOHLREFE HOC2 4. K5 AL HOC2 4L 1 x 10° AL AN B s B fh T 6 FLtk P, (R &
10%J16 245 ML (1) DMEM @B 32T 37°C 5% CO, MIFIE R pah i 55, HHAK BIDS kT
50%~70%)5, BINZKE N 0. 1 x 10° mol/L, 1 x 10 mol/L, 1 x 107 mol/L J Angll %5 48 h, )%l
1cfE CTRL. 105, 106. 107 4.

%S 48 h )5, WA TR, 8 Imaged BCRE XS AN M EAT TR &, BRI A5 4L ) 41 it T A 2
S PRSI ERSS, THEGHRECE I, RN SRS, T BAC VAN E M E .

2.2.2. BEEFEEMN

{8 43042 A 7] TransZol up & RNA $REUA A G S HCE 25 RNA, 3 59l 4% i s e ik 7 & i I gk
1T microRNA Al mRNA 865, F# A qPCR SRR M %41 miR-29a. Cyclin A2. Bcl-2. Plk-1
FHXRIL &
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2.2.3. GHHES
% FH GraphPad Prism 8 #EAT 4t it 22 04, R F ANOV A VE#EAT B R K 7 20 #, L %405 CTRL
SR EZEZER, p<005 ANAEEEERER.

3. &5
3.1. FEROAERESL

1B HOC2 O EARTE, btk R, AMRi; L AFWRE Angll 55 48h 5, 4R
RGN, 1 A R R, AL 1 x 107° mol/L ¥R EE 1) Angll 4bFE 5 (A IR R i K. £t SR 1)
MpEASEETIE 1, %£2).

C= ey

A. B. C. D58 CTRL. 105 106+ 107 HANMAKARDS, SAMAK) Angll 3K FE5- 5128 0+
1x107, 1x107° 1x107 mol/L. Bar=10um.

Figure 1. Growth status of H9C2 after Angll induced for 48 h (200x)
1. HOC2 #fa%Z Angll IS 48 h A KIKZS(200%)

Table 2. Contrast of cell surface areas and total protein concentrations after AngIl induced for 48 h (x £5')

52 2. FEERE Angll 55 48 h fg HOC2 AR ERMEARBHE(X+S5)

2051 Y R T AR (Pixels) 4 1 4 B H 2 (mg/mL)
CTRL 725.43 +250.47 1.28+0.20

105 1686.09 £ 508.34" 3.24+0.44"

106 1271.22 +284.96 2.64+037

107 712.91 + 224.59 2224035

yE: *5 CTRL b4, p<0.05,

3.2. miR-29a, CyclinA2, Bcl-2, Plk-1 B9FRiX

f§ /]l qPCR J732:%F miR-29a. Plk-1. Bcl-2 Al Cyclin A2 [ AR BLHEAT AN G K BL(E 2), 5 CTRL
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AIAHEL, EAEF 1 x 107 mol/L ) Angll #5%)5, miR-29a. Plk-1. Bcl-2 fl Cyclin A2 [IRIEKTFRAET
2 1 x 10° mol/L i Angll %55 miR-29a F#ik /K T, Bel-2. Cyclin A2 Fik/K Tt
ETF, (B 105 414K, 1 Plk-1 FIEACF R ;107 4110 miR-29a FiL/KF5 CTRL %A %7, 1M Plk-1
Al Bel-2 (IR IEAK, Cyclin A2 Fi5/K P& CTRL B&A FH .

A B
6 * 4
o T
I8 4- *
) - K
® #® 24
& =
Z 24 =
17 *
[ Bl =
0= T T 0~ T T
CTRL 105 106 107 CTRL 105 106 107
miR-29a Plk-1
C D
4 8=
*
34 6 - L3
il i
P P
K 24 o o4
& &
=z Z *
14 2 - "
. . []
0- I 1 0- T T
CTRL 105 106 107 CTRL 105 106 107
Bcl-2 Cyclin A2

A, B. C. D45 AMfH Angll 5% 48 h 5, ZIMfi4t miR-29a. PIK-1. Bcl-2 fl Cyclin A2 [1FRik
. *5 CTRL Mk, p<0.05.

Figure 2. Relative expression changes of genes of every groups

E 2. FEAEAREEBNREETL

4. Wig

AW FUIIE L miR-29a AEHE LA Cyclin D2 #1400 & W[ 14], 10 HAREKIE KT miR-29a 5 /e )38
FARAOR[15] [16] [17] [18], mi3Ris miR-29a T w100l firt e 40 () 165 58 o 76 RS JE2 8000 JUL R85 11 4 1
miRNAs H, miR-29a 7KF5.0olF MRI &R 1O VIR & S A7 e A FR B 25 D0AE DG [10], e RE O UR T 44 g
(G A G T AL E R, S 23 2R 4RI R AR AUR RE[19], I HLRERE U 775 0o JUL 4 i (1) AR B 5 | A O JUL 4
FLAITET[20], $0s OB K . ASHTF 7 Angll %5 HOC2 4005, miR-29a Fik/KF &3 ETF, X
5 HARREFEN G R, H 3R 0E miR-29a Ji5 1 8 A8 A5 1E 5 Co A0 M 1 JE KO LA Pl 6 A%

Plk-1 & A71E T AL sh b (1 22/ 95 TR AT A T 20 B 5 A3 A7 (¥ r o BT, 81 4 M ) 3y i
F(21]. Plk-1 fEA—F@IER, fE2FOBMEME R ERE, 25 7T EIRZRE#[22], 0 Plk-1
FIKJG, TTFEE PR 4 AR R Sl 2 A A O 4R B T2[23] . Plk-1 FRIA/KFAE 106 A R,
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1M 105 ZHrf B, X5 AR O WLAR M5 S 5 A0 i 71 BEAHTT .

Bel-2 /& — R IE To 8, 6 40 T A 7R B [24] o miR-29 AT LA B 328 5] Bel-2 8 b e 41 g (HCC)
R T R, T HL S NAMNR I miR-29 BB R AR A, A6 05 10 A 20 BT AR B P R R R 1)
F1o IXELHFTEEE LRI, miR-29 RJ @ ] Bel-2 78 2k AR B e A R T2 [25] [26]. A FLH Bel-2
A /K FAE 107 mol/L, 10°° mol/L Angll #7555 i) HOC2 it rh 43 Fil /& 2= (A on HRZH 19 3.30 %, 1.60
fi5, FTXEKF B, 1H Bel-2 7EH 315 miR-29a 4H(106 ) )R IA/K T ELAKE L miR-29a 2H(105 4H)
fi%, A FIHE miR-29a mRIAES T Bel-2 MIRIEE TN, FRAIMET).

Cyclin A2 5H 2«5 R E MK, ©BEA EMEHTTHMREIESIMIER- . Chaudhry H W S8 F0
M e, WAL O Cyclin A2 76 HAE JE A AEGTER, k52807 A FLah 0 LZ0  J1F-3
KT BB REF1[27]0 B RBGEA/D A S SR B RO AN i B 2 2405 RE 0, aT LR M40 1, &
S5 1 2 DA R 7 A7 23R (28] (291 FERFTEOMUIE RALHIN R B, 7EAE R Cyclin, CDK %541 i
JE ST IE P S DR 0, DK A5 40 A JE 3 6ot 5 IR W 4R R R [30]. AEAREFEH, 107 mol/L.
10 mol/L. 107" mol/L AngII X HOC2 4HfI %55 48h J&, Lo ULLHMI CyclinA2 #1335 /K T4 Hil J& 45 A %
HRAHY 5.82 fif. 2.25 fif. 1.29 fif, AIRER 2 MOUUIERE SHLRILERTS, 504t CyclinA2
(2RISR B, (Rt a g gE, DA 2 40 B AR ORI X A B I 75 22 . ] DAHEN S S 45 T 11 Angll
WREEROR, LA B S2 B PR RSGER 5, 1G58 ek B

R EFTIR, OV RAERE IR, O VLA 3G A 22 Bl D5 31 IR 5 A Y 2% R A AL B ) TR A T
A0 VAR M JE B 40 M 20 ZERIEE T . 5 IEH O LR MAE EEEL, miR-29a. Bel-2 #1 Cyclin A2 FIFRIA K- #6
A, I HmERIER) miR-29a GE68XF 4 A HIAH SCHE IR P2 A ], H A 2 DAAE A B i AR OR AR AL, X
B — 0 4% miR-29a JE WS . (R miR-29a Ji i) B 4200 2 [a) F2 b 1) 4 M &) 390 A 5 266 R 3 450 AL 4
FFIRE R AR A IE NG 2, 75 B — 2D BB LR SE .

E&WE

AHIFTE 52 B 5 7 EH SRR 4:(2017BS0301), IS8 M2 A RHIF I H (NJZY 17260), A3k EE 24 B
L5 (BSII201608) ALK 2 Be ML T RI(BYJI-YF 201625) 3 #F.
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