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miR-522-3p Promotes Cardiac Hypertrophy by Targeting PTEN

ZHANG Ying', WU Cheng', BAO Hailong', LIU Xingde'"
(1. Department of Cardiology, Affiliated Hospital of Guizhou Medical University, Guiyang 550004, Guizhou, China;
2. Guizhou University of Traditional Chinese Medicine, Guiyang 550025, Guizhow, China)

[ Abstract] Objective: To investigate the effect of miR-522-3p on cardiac hypertrophy and its action
mode. Methods: Differential miRNA expression between patients with heart failure and normal con-
trols from GEO database was analyzed using bioinformatics methods. Real-time quantitative polymerase
chain reaction (qPCR) was used to detect expression levels of miR-522-3p and phosphatase and tensin
homolog (PTEN). HEK293T cells were transfected with miR-522-3p analog ( miR-522-3p mimic )
and mimic control for 48 h, followed by fluorescent reporter gene experiments; HIC2 cells were trans-
fected with miR-522-3p analog ( miR-522-3p mimic) and analog control ( mimic control) for 48 h,
and qPCR and Western blot were used to detect the expression of PTEN-AKT-mTOR pathway-related
genes. H9C2 cells were divided into control group (no treatment) , Angll group (with Angll interven-
tion for 24 h) , miR -522-3p mimic + Angll group (after transfection of miR-522-3p mimic for 24 h,
plus Angll for 24 h) and mimic control + Angll group (after 24 h transfection with mimic control, add
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Angll for 24 h). The expression of atrial natriuretic peptide (ANP) , brain natriuretic peptide ( BNP)

and B-type myosin heavy chain (BMHC) were measured using qPCR and Western blot. Results: The
analysis of the chip data ( GSE61741) showed that the expression of miR-522-3p in blood circulation

was significantly increased in patients with ischemic heart failure and non-ischemic heart failure (P <

0.000 1). In TAC mice, the expression of miR-522-3p was increased, but PTEN expression was de-

creased. In addition, the expression levels of miR-522-3p were negatively correlated with PTEN ex-
pression levels (P <0.01). miR-522-3p could regulate PTEN/AKT-mTOR. Pathway. Overexpression
of miR-522-3p significantly increased the expression of ANP, BNP and BMHC (P <0.05). Conclu-
sion; Up-regulation of miR-522-3p can increase cardiac hypertrophy by targeting PTEN. Our study

provides a new target for the treatment of heart failure.

[ Key words | miR-522-3p; heart failure; cardiac hypertrophy; PTEN; Akt

O LB JE 20 LA i T R4S R 5 P 7E 1
S 4 o JUE T B A T HR B ) AR R
ALE O WLAR M AR K O LA F A B i A L
RERCE: 7/ | RN | W3 4 AN 4 e L s o
1 AT B I R T Sk D RERE A, S8 e A &
P A IHE T 3 B 185 140 1 SE SR MG Y AR
/N RNA(miRNA ) J&—2 K2 18 ~ 22 M hf L (1Y)
e/ RNA, AT 25 4 7E#5E ] mRNA 1 3 sl
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T2l o AR S B AEIE S0 ) I G P A FE G AR
miR-522-3p F3k 1Mok 2%, H miR-522-3p 7] LA
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L1 FEMR

HOC2 4 fifd 7 e A rh Rk R 27 B s [] T B B
g ML 5T BT M , miR-522-3p Wi 5% 5k 51 )\ miR-
522-3p mimic W { ] M 561 A= P A R 2 7, Real-
time-PCR ¢ SYBR {7l H Takara 23 w], 514
A DUR — I A W) 58 B, pMIR 24 5 Ak A
IR 3 R BK — W m A w7 G4 Lipo-
fectamine2000 i B invitrogen /A ] , X% 't 2% i 4R
AR A F 2 R Promega 24 7, Angll Iy [ 2%
sigma /N ], BNP Fil ANP $Hi{&lk) B 95 [E Abcam
Ni),PTEN, p-AKT. total AKT Iy H 3¢ [E Protein-
tech A H] .
L2 Jik
L.2.1 HEYFEESaHr %5 NCBI GEO ¥l

( www. nchi. nlm. nih. gov/geo) 3 it 43t 5 g
(GSE61741)
L2.2 Zhyscie H% 8 JA A itk C57 /RSP
A sham 24 (n =6) F1 TAC 4 (n =6) , BHZH1E i 1
W2 )5 T FAR . Sham AT T RU)IF 5 52
H,TAC HREBEME 5 7. 0 TARLHAT E3hkas
FLo TARIE 4 BT/ IR PRI, 98 )5 2k st
ANER, IR O VR AR S 225250 . Firfr sh i #e Ak
¥ggid TR 5L o A At UE
L2.3 SOt R Scse K HEK293T 4 i #%
FhAE 24 FLBL T, FRA0A S B 5 1 < 10° 4/ LA,
% 400 ng pMIR-PTEN 3'UTR-wild type 5 miR-522-
3p mimic (100 mmol/L) B mimic control (100 nmol/
L) 5L gy 558 400 ng pMIR-PTEN 3’ UTR-mutant
& 5 miR-522-3p mimic ( 100 mmol/L) 5§ mimic
control (100 nmol/L) A% Yt 34t 4 25 (Rl pMIR-
PTEN 3’UTR-WT + mimic control 4] ,pMIR-PTEN 3’
UTR-WT + miR-522-3p mimic 4, pMIR-PTEN 3’
UTR-MU + mimic control 2§ ,pMIR-PTEN 3'UTR-MU
+miR-522-3p mimic 41) . 4iffIEEFET 37 C 5%
CO, WYSEIRAH 24 h J5 i, 48 h J5 IS WERR
Zz b K (PBS) whyse 4t i , 1145 3l 24 92 vtk 24
2/ ( Promega, W1, USA) , Sz &2 VR 3 ik fRAEAIAE 7T
o3 % ke ] 9¢ O &R B S 1 & Ot it (SIRIUS,
Pforzheim , Germany ) il 1 5 ' R i 1 R B 7KK A
HIEH 4 ARIFL, HE 3 ST S5
1.2.4 33k miR-522-3p 5256 ff HOC2 ZMfde:
i 5 A 55 L, ¢ 285 B 3K 70% B, 4353144 miR-
522-3p mimic( 100 nmol/L) .mimic control (100 nmol/
L) B Qe gt A, 7E 37 C 5% CO, HFRMhiigr,
24 h JEHR 48 h R A, $R BCE M RNA L
G 2, Worsemh, ¥y 24 h 5 A
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¢ Trizol YL HEHL sham 415 TAC 41/NR -0 LA

2[Rl B BT HUS (9 HOC2 4 i ia RNA, 2 ik

JE PR R A 1) RNA (500 ng) RT3 5% 5%,
cDNA 5547 SYBR B4, Hl 6 10 pL K R EE A,
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Tab. 1 The list of primer sequences

e 44 Tt NRREIEY AREIEY

PTEN VRS GTCTTAAGTGGCTTGTGTGTGG AAGGCTTCCTGTTGCAATGT
GAPDH JINER GGGTGGTCCAGGGTTTCTTACT AGGTTGTCTCCTGCGACTTCA
PTEN KB GAGACATTATGACACCGCCAAG CATTACACCAGTCCGTCCTTTC
ANP PN AACCTGCTAGACCACCTGGA GTCAATCCTACCCCCGAAGC
BNP PN TCCTTAATCTGTCGCCGCTG CGCCGATCCGGTCTATCTTC
BMHC KR ACCTGTCCAAGTTCCGCAAG TGGAGCTGGGTAGCACAAG
GAPDH PN TGTGAACGGATTTGGCCGTA GATGGTGATGGGTTTCCCGT

1.2.6 HEHKIM ( Western Blot) AR e $2HL
EH. BEAMES SIS PROR G, % B
B KIS AW S min, -20 CLRAF, SEARDR
HERS IR AR R K R B 2 h i
4 Cii, “Praiing 1 h, B,
1.3 Sit2Eair

K SPSS 19. 0 X it 47 434, 1 kR
FAYEC + FRifE iR R n o IR AL B0 W EL g e T
L5, 28 PN ESCHE R FH B LR O 22 43 W1, LA P < 0.05
hESEAGIEE L
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S 2H 55 0T BRZH A0 8] ol H miRNA [R5k 225 57, 45
S, 5 BRL F e, e it 1 ) 5 by 2 AR Bt
PR TR 2 p miR-522-3p [RGB E THE (P
<0.001) , WLIE 1A,
2.2 /NELOD WL miR-522-3p 5 PTEN #ik
XF/NERGHEAT TAC @55, 4 JH S 178 R, vl
T, TAC 2] /0> B LA S BB S, 55 o 43 50F jo (R
1B) . SERPERLER BN, TAC 4/ U0 L 2
miR-522-3p Fik B EF e (112.1 £20.9)% ,P <
0.01) 1, WK 1C; A B & B, TAC /R0 ILEL 21
PTEN 3t [l mRNA £ kB 5 F & [( - 40.0 =
0.9)% ,P <0.01) ], miR-522-3p ) # ik 5 PTEN
FHIR A (r=0.545,P <0.01) , WL 1,
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PTEN [y 33516 7% (&l 2B) ; [AI#F 1) AKT pAKT,
mTOR (B WZFNZ 0 (P <0.01) , ILE 2C,
2.4 miR-522-3p %t Angll 3 5.0 LA B A 52 M)

Angll T HOC2 4 fifLJ5 , #] W, PTEN 2 [ 1
mRNA 3235 7K R, miR-522-3p i PTEN [k
TREAATI S, 225 A5 E R (P <0.01), L
WUIEJEAH 434545 ANP BNP BMHC ik b7+,
1fif miR-522-3p mimic XA -5 &, 22 %A
it FE (P <0.05), WA 3,

3 e

o 7 3 v 2 B DL A I s EL R R 3
AR B 2R B B T B 1O LB 0y 2 S -
— 0 WUIE JE W] LA 32 2 Fi A5 530 18 45, 1 Akt
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TN R I S5 3 [ ) R 45 2 AT DA A S0 L
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Fig. 1
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The expression of miR-522-3p in heart failure group and control group
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3 oL B P, % B miR-522-3p #L ] 4545 7E PTEN
FEE P 37 UTR X, X 5K 2 miRNA-mRNA 45477
KWE o 1 PTEN 8 & 30AE O AL R 2T 4 40 i
FPN Bz 20 B Hh 3 ik 2658, FLAT PR 8 PIBK (55
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Fig.2 miR-522-3p regulated PTEN/Akt/mTOR pathway through targeting PTEN
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