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[ ABSTRACT ] Aim To investigate the effect of circRNA_005647 on suppressing the expression of hypertrophy asso-
ciated genes and the potential mechanism. Methods Mouse model of cardiac hypertrophy induced by angiotensin I
(AngIl') perfusion was constructed. ~ Primary isolation and culture of C57BL/6 neonatal mouse ventricular cardiomyocytes
(NMVC) and Angll induced cell model of cardiac hypertrophy was also established. NMVC were infected with rAd-cir-
cRNA_005647 and transfected miR-99b-5p mimic to increase circRNA_005647 and miR-99b-5p levels, respectively.
Dual luciferase reporter assay and RNA Pull-down assay were performed to identify the interaction between circRNA _
005647 and miR-99b-5p, respectively. mRNA and protein expression of hypertrophy associated genes were determined by
quantitative real-time PCR (RT-qPCR) and Western blot assay, respectively. Results circRNA_005647 and its host
gene of myosin [XA (Myo9a) were increased in the hypertrophic mouse myocardium and in Ang Il -treated NMVC. ~ Over-

expression of circRNA _ 005647 could significantly suppress Ang Il -induced increases of hypertrophy-related genes,
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including atrial natriuretic peptide (Anp) and myosin heavy chain 7 (Myh7), in NMVC.

cRNA_ 005647 and miR-99b-5p was identified.

hypertrophy associated genes induced by miR-99b-5p in NMVC.

effect on cardiac hypertrophy by sponging miR-99b-5p.
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The interaction between cir-

Over-expression of circRNA _ 005647 blocked the expression of

Conclusion circRNA_005647 exerts an inhibitory
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SCXK ( 4)2013-0034.,
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B ) 5 B R BUK | & (Omega /A 7] ) ; DNA % X B K
R A & ( Qiagen /A F ) ; Lipofectamine 2000 #7 Trizol
& 7 (Invitrogen 22 & ) ;SYBR Green Mix ,SDS loading
buffer( TaKaRa /A & ) ; miR-99b-5p 1 L 4 ( RiBio /A
# ) ; SDS-PAGE %t fix i 7| & ( Thermo Scientific 2
A ) & B A A 2 F B AR E (Invitrogen 2 7 ) 5 9
GAPDH  #1t % #2370 /N Bl #0 /& ( Protein Technology /A
) ;10 B 40 & K (atrial natriuretic peptide , Anp ) F11&
(Bio-world 22 & ) ; B-L3k & A Z % ( B-myosin heavy
chain , B-MHC ) %0 f& ( Sigma /A 7 ) ; BCA & & & &k
7| & (Thermo /A 7| ) ; PVDF % ( Whatman /A &] ) ; %%
ot & B 7E M A MR & (Promega 2 7 ) ; RAP 3 7
E(MEEAR) #EFEMRBA(NEB 27 );
HoA £ IR A B O B 1 ok HE R 4T 4, PCR
5| 4 i Invitrogen A& AR (F 1),
1.3 AngllEFFES/NMROAREZEE
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% 1. PCR3|¥F7
Table 1. Primer sequences for PCR assay
| 751
Myh7 F:5'-GACCAGATGAATGAGCACCG-3’
R:5'-TCCTCCAGTTGCCTCTTGAG-3’
Anp F.5'-GAGGTGCCTCCCTGGACTG-3’
R:5'-TCTGGGCTCCAATCCTCTGA-3’
Myo9a F.5'-TTTCTGGGATGACTGGCATT-3’
R:5'-GACTGGGTGTTGGAGAAAGC-3’
Gapdh F.5'-CAAGAAGGTGGTGAAGCAGG-3’

R:5"-CCACCCTGTTGCTGTAGCC-3'

circRNA_005647 F.5'-GTTAGCATTCCACCTTAAACAG-3’
R:5'-CTTCCTCCATCACTTACATTCA-3’

RT:5'-GTCGTATCCAGTGCGTGTCGTGG
AGTCGGCAATTGCACTGGATACGAC-
CGCAAGGTC-3’

F.5'-CACCCGTAGAACCGACCTTGCG-3’

R:5'-GTGCGTGTCGTGGAGTC-3’

u6 RT:5'-GTCGTATCCAGTGCGTGTCGTGG
AGTCGGCAATTGCACTGGATACGAC-3’
F.5-GTCCGCGTGCTCGCTTCGGCAGC-3’
R:5'-GTGCGTGTCGTGGAGTC-3’

miR-99b-5p

1.4 FUMNROERAER S B

THBH £ 1 ~3 K SPF & 4] C57BL/6 /)
RO IE 0. 125% J B V8 10 5 2 3 B 3k 300 AL
40 10 5 o LA AF 4 40 e K AL 4B fle B R TR AT
B 1% A B m iy 12 FUAR F , 2 85 J5 B9 8 L Ak 4F 4
20 jL L e N A (100 U/mL & & & 100 o/L # &
%) 1 10% i 7 6 DMEM/F12 ¥ 3% 3£ & F 5% CO,
BREPER, WhEER T AR Rk
F<ZE48 h, 47| H Angll .rAd-circRNA_005647 .100
nmol/L [ 4 7t B miR-99b-5p # L 47 ( miR-99b-5p
mimic ) 2 3 L/~ B 8 AL 28 J7 ( neonatal mouse ventric-
ular cardiomyocytes, NMVC) ,24 h &% & L5,
1.5 Angll %38 2L/ RO AL B i35 S0 AL 28 B AR
KIRE

J PBS # Ang Il # K EF] 7 10 wmol/L Y % 7
WA 1% MFRE R EE RN 12 h G EH
% 50 nmol/L Ang Il # 1% 1 v& ¥ = 3 5 %
48 h E R &4,
1.6 SEHBRHEXEE PCR 8l circRNA _005647 ,
Myo9a,Myh7 #1 Anp Fik7kF

Trizol FR B /N R A48 & RNA, B 1.5
pe & RNA, #m N\ 5XPrime Script RT Master Mix 4 wL
( R # F ik 7 &), bL Oligo (dT) primer F2 i #. 5] 4
R 4 i cDNA Al T4 circRNA_005647 \Myo9a

Myh7 72 Anp &k KF, B 1.0 pg & RNA, A miR-
99b-5p Wy #F 5+ RT 51 49 R %% 5 H cDNA PL 42 Il miR-
9b-5p K F. 45 L GAPDH % U6 1E 4 1 4 B 7
vii A7 Quantitative PCR System ( Applied Biosystems,
*E)#4T PCR R fn 47, BL 2722 it & cir-
cRNA_005647 ,miR-99b-5p . Myo9a , Myh7 Fn Anp #
Al Ak 3k KF
1.7 Western blot &R X EFEHEBRIEKFE

KA NR MM E Tk, flm X RIPA & &
ZAMFE M F4C 10 000% g B8 10 min, B E
TR K L, 2% F fm N 4x SDS loading buffer, .
47,99 CAn# 10 min # & & L M, R FT-80 C4&
A, WERFWEOFESHATRAHEBR LK E
W, ERE RO 5% B YR UE R
#HW1.5h, RIEE AT RE KNS5 AR
# — . anti-B-MHC (1 : 1 000) ,anti-Anp (1 : 1 000)
#1 anti-GAPDH(1 : 5 000)4 °C % & i 7%, TBST #
JE, B A8 B B9 = 40 anti-rabbit (1 @ 5 000) #2 anti-
mouse(1 :5000) % EHH 1 h, ECL X LA &8
% ,Image J FE4T & KL 007,
1.8 XNHENREMEFZWHN circRNA_005647 5
miR-99b-5p B4 & 1EF

PA pGL3-promoter Yy # &, # # #, 4 circRNA _
005647 5 miR-99b-5p 7 7 45 & 7 7| th & 4 ik
pGL3-circRNA_005647 Fn, & 48 Ji 4 & )7 7 52 74 1
pGlL3-circRNA _005647-mut, # &= 41 i 2 miR-
9b-5p £ # % = HEK293 41 fig o, AR 4 3 Kk b %k
ZEfmiEE KL EB K LB E LA (FL/RL) B K
A H W cireRNA_005647 5 miR-99b-5p 2 % 77 7 4
S1ER
1.9 RNA Pull-down EIG# M circRNA_005647 5§
miR-99b-5p K4 & 1EF

Trizol % # B 100 wg it %k i circRNA _005647
BN L2 e % RNA; ¥ 125 pL 8 B £ &
k5 25 wL AR E K 8 wmol/L Y35 4 R 4T
EERY HEFMEHASRABRNBLRS
% RNA %38 5 F 30 min, Ao N\ %5 BE & i, Wk
%41 RNA £ 44, I RT-qPCR A7 circRNA_
005647 K -F,
1.10 SitZEFE

A F SPSS 21. 0 e it #h ¢ 3 SR AT 2047, it
ERH U vxes ko, &4 E K KA one way
ANOVA B [H & 4 = 9 Hr , F LA Bonferroni % IF B ¢
B PEAT AL P LA T AL LR R A AR,
PL P<0.05 #| =+ B 51t % & X,
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Myo9a k7R T+ (& 1B) , Western blot 55 ik £ H
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TEANIRE R | ] Angll4b38 NMVC 24 h )5, RT-qPCR
F1 Western blot £ 5 i 7 I R AH G FE mRNA Fl1
HEHKE L FRIBHEZE L, circRNA _005647 Fil
Myo9a &5 B E M (I 1D M 1E) , DNA il FF4h
H7R cireRNA_005647 1942k 7 91 IE A, TIE 55 R #s
WY circRNA_005647 ik =25 51 (B 1F) .

= Control
m Ang |

[oe)
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Relative RNA expression
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== Ang |l
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Relative RNA expression
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Mouse circRNA_005647 splicing sequence:
TATTGCTATGATTCTGAGCCGTTCTTTTGCCAAGAAAATG

50 60 70 80
GCTATGATTCTGAGCCGTTCTTTTGCCAAGAR
[

o

B 1. circRNA_005647 7£:0BLAE B/ A0 AR A BE K 4R B h k5% B
A K Myo9a 55 FAAN B T4 L LA B S 1] B HETE I, cireRNA_005647 ;B U JIUIEJEE /N BLC LA LU Anp \Myh7 . circRNA_005647 J%
Myo9a ) mRNA FHXF IR (n=5 ~6) ; C N ONURE/NRO AL Anp F1 B-MHC 95 [ #RAK T (n=5) ;
D A LA AR KA Anp  Myh7 cireRNA_005647 2 Myo9a i) mRNA AHXf ikt (n=3) ;E J9.0 WLAH AL KRR p
Anp Fl B-MHC fI#E A FIE 7K (n=3) ;F 29 Sanger DNA Il FEA& cireRNA_005647 H3%EKF 41,
Figure 1. Up-regulation of circRNA_005647 in hypertrophic myocardium and NMVC treated with Ang Il

2.2 tFiE circRNA_005647 &l > AL 28 B AE K f
B fEERXERRKIE

K3t rAd-circRNA_005647 B8, 3f %3k cir-

cRNA _ 005647 ( OE-circ _ 005647 ) A~ 5% Wi J& 4 f)
NMVC HH S 2 5L Myo9a i £ 3k
2B), 7 Ang 1 5 ) NMVC #E AL Western blot

K- (K 2A F1
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IHR Anp A1 B-MHC YK 2 X LK (K] 2C)

@

mm Vector
=3 OE-circRNA_005647

P<0.001
r | —

o
T

circRNA_005647 My9oa

250

—_ = N

o u O
o O
T

St oo

Relative RNA expression
(fold change)

OO —=-=DN

1 Vector+blank
mm Vector+Ang |l
=3 OE-circRNA_005647+Ang |

n
&)

__“9[P<0.05
) P<0.01
g 2.0F
= P<0.01p<0.01
I 15} —/
)
[
& 1.0F
=
[5] L
5 0.5
o
0.0
Anp B-MHC

B 2. circRNA_005647 A[#I#l Ang 1 iFSH NMVC B XEXERERIE(n=3)
A SH NMVC /& circRNA_005647 J5 333k GFP ZJ%IE ;B 7 RT-qPCR K5l NMVC i circRNA_005647 Fl
Myo9a i mRNA %35 ;C i Western blot £ Ang Il #5519 NMVC 1 Anp F B-MHC 75 1335,
Figure 2. circRNA_005647 inhibits Ang II -induced hypertrophy-related genes expression(n=3)

2.3 circRNA_005647 @It 45 & miR-99b-5p & IEH]
10 AL 2 AeL AR X B9 4E FA

H4E Mirdb 0452 ( www. mirdb. org) DA K Targ-
erScan-Vert(www. targetscan. Org) E"J?ﬁ”ﬁﬁ%ﬂf\‘ s
circRNA_005647 (%5 433 ~ 452 bp 5 miR-99b-5p
FAEBTESS SEH ( 3A) o RUOG R B 15 2k A
SLEEE R R, 5 pGL3-promoter ZH X LY, 55 4H JBkE
pGL3-circRNA_005647 5 miR-99b-5p 45 YL FL/
RL {E & 5 PG, 1T E 4 B0RE pGL3-circRNA_005647-
mut 5 miR-99b-5p mimic F:F% Y4 (1) FL/RL {E TG
BEUE(EI3B)

RNA Pull-down 256238 1 & AW ZFRic A9
Biotin-miR-99b-5p #& £ A S circRNA _ 005647 5
miR-99b-5p £5A v 15 A 1 Biotin-Scramble #R &1 2
Bk 2635 cirecRNA_005647 ) NMVC % RNA, F]
HERE R R TR MG IR W B AR ) R AR SR, B A S Al
b, B BEMGEREL BT i 4R 1 RNA 7301, RT-qPCR £
W3- %F e circRNA _ 005647 B AH X £k, 5
Biotin-Scramble 4] It , Biotin-miR-99b-5p #4% 1] & 4

2K circRNA_005647 (& 3C) ;78 Ang 15 100
JULHEJEE /)N BRASE 76 10 JUL 240 Jif FE ARG A5E Y o | miR-99b-
Sp %k L (B 3D Ml 3E) ; # Y T miR-99b-5p
B4 i NMVC o0 JIL 20 AR R A G 356 X 78
mRNA 7K 5P-FER K-35 TR (B 3F #136) .
RT-qPCR 453 B/R , miR-99b-5p /K -7 i ik
circRNA_005647 ) NMVC H &A% (& 3H) , [A] i,
135 cireRNA_005647 1] i Z 4] NMVC H' miR-
99b-5p FIHEAY Anp Al B-MHC FEik3Hn (& 31) .

3o #

EIESE cireRNA _005647 HA5 i 1 45 4 miR-
27b-3p KAFEHICWLEF 4EAL B4 T {H cireRNA
_005647 TECURIEH I /E AN R, AW SEIESE
£ Ang 1T S A9/ RO LR BT RD Ang 1T 75
SHY NMVC o7, circRNA_005647 ik 5 &7,
FE7R circRNA_005647 T g S 54O UL L 72
FH IR % 3 A S 78 NMVC Aot 3K cireRNA _
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S o20F M S !
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S P<0.01 PR 2 3 Scramble+OE-circRNA_005647
g 1 N7 O & 23 miR-99b-5p+0E-circRNA_005647
g21.0f S F = 1.5P<0.01P<0.05
85 & 6.\(2\' & & % S I e T
£Z05f - ° < i P<0.001 P<0.05
TE L —_r—
gE 17kDa|-...§A”p 5 1.0
2 00 %
% : Qc‘,\o‘ @Q"&\ 223 kDa’ — D — — ‘ B -MHC é sl
s N ?*90 37 kDal e ‘GAPDH 'E ’l‘ Ill
o
‘.\c?‘$ & 0.0
o Anp B-MHC
G

& 3. miR-99b-5p 7t 5 circRNA_005647 ZZEH0 AR K HXEERIEMIER (n=3)
A Y B2ETRI miR-99b-5p 5 cireRNA_005647 HY4EA 7 14 3 B S W G a4 2L 8 SEIRE S circRNA_005647 5 miR-99b-5p []
F SRS A E ;C 29 RNA Pull-down SZ38 I miR-99b-5p 5 cireRNA_005647 [A]AY45 &1 1 ;D Fl E KU RT-qPCR 4 0 Ang 11 5 S1
/N B LR ZURTAE S B0 LA miR-99b-5p ik /K5 F 24 RT-qPCR Al 2 miR-99b-5p B NMVC H' Anp & Myh7 ) mRNA FikKF;
G A Western blot %% 4% miR-99b-5p [ NMVC Ht Anp #1 B-MHC HYFE 1 iK7KF; H 24 RT-qPCR Al i 33k cireRNA_005647 ) NMVC
miR-99b-5p M35 KF- ;1 Western blot #6155 3% circRNA_005647 Fl miR-99b-5p i NMVC 1 Anp I B-MHC f97E 1535,
Figure 3. miR-99b-5p mediates the effect of circRNA_005647 on inhibiting cardiomyocyte

hypertrophy-related genes expression(n=3)

005647 Al i Z4MH] Ang I EIHAY Anp F1 B-MHC & H], SETREECIESE circRNA_005647 A #1l/)N B
ik, % W] circRNA_005647 ELA M HL.O AU RMIE  OHLEF 4 fER"™, I, cieRNA_005647 HA
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XU A O LR JEE A0 AILET 46 AR A 7, T i K
AR R T O WU R IR Y AR5 1 T TR A5

ST — 2L cireRNA A 5 % € 8 H 20 1 (0
UlsnRNP) AHEAE R, 38 50 2 AR 3 [H ) 5 53120
WA 5T 1 e % J& circRNA_005647 5 HSEA JE A
Myo9a % 35 J2& 75 77 76 P4 #5 1 Fl. A 0F 9% I 55 7
Ang 115519 NMVC 1, circRNA _005647 i1 Myo9a
— &R FA, 33 KK cireRNA_005647 1] 35 5
Ang [T 1942 NMVC JERAEH , (BIFAFE M Myo9a 1Y
FRKF 7R Myo9a RE: 5 circRNA_005647 i
NMVC HERPIFER .

Hal & B, R VESMNE F A cirecRNA EZ A0 T
M TP I AT BE A A miRNA KU TG/ ( MRE) A LA
Fr S B miRNA FEa 4 T e 3k P 3258, 4k i & 45
A T T XU 2R 3 RS2 6 E
52, circRNA_005647 )45 433 ~452 bp 5 miR-99b-5p
TR R4 G 1EH. RNA Pull-down 5255 1 Biotin-
miR-99b-5p FREHL T 1 RNA 437 circRNA_005647
B, AR %A circRNA_005647 i) NMVC 1,
miR-99b-5p 7K-F- W R FEAIK , $27R circRNA_005647 7]
B 454 IR miR-99b-5p FEf . 454 LITE R
circRNA_005647 A i 25 & miR-27b-3p fift Fr %
JFHL LR PPARy RO SIVE R, DT & #E40 i /N BRc
LT AL BOPE ™) 2B circRNA_005647 7] 3 i 4%
B ANE A miRNA F3 9855 AE R 10 LA B 7Y

miR-99b-5p J& F miR-99 " | itk 1k i) 2
gl & miRNA K2 —, S 5 A &
20 i S AR N SRR | IS A R B DNA #5455 %, 2
i1t PI3K/Akt/mTOR {5 538 LA miR-
9b-5p Z 5 IHFE M A B L FE A B 5T IE S miR-
99b FJ3E 1S Akt RALHECHUIBE 5 LIER
W2 ARG UE S5 Y miR-99b-5p 1 . 1
i NMVC H' Anp 1 B-MHC 35, f .0 UL40 Al &
AR K AE T, JF H cireRNA _005647 W] %5 5 1% [t
miR-99b-5p , 305 % miR-99b-5p 44 41 g I8 K 1 H
HEANS circRNA_005647 & 3540 .0 WUAE JE A
) miR-99b-5p T UFHE LR v AW o |, 75 itE— 20 O it
FEUESE

g5 1 ARBRGEAE Ang T 1900 LIRS 3 4 A
RUFLC LA BRI KA AL 2 B cireRNA_005647 3
TR R T o] A O L2 AR v A R A DG S5 PR
SKIVERT, B T miR-99b-5p /% circRNA_005647
S AR Co JULZH LA R A8 P A HG T T4 A
A Tk — 205,
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