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WE AR ERIEETSIELTE G 2 B AT e S L i 46 69 -F- 2, miR-486-
3plkk ik, 128 % ) Fa 4k 4 (ventricular septal defect, VSD)IAL /= A5 )L 4% 3 B 28 42 o %t bb IE fie 69 2
RS fE2A 4R B % & KA. miR-486-3p/£CSTBL/6 R AL, F A G R F F kL. iR EmiR-
486-3p 2 E ¥ h| g 78, T A LR e E M AGA, LR R mfeAr &4 AR, ARt it A,
1880 & W15 B A Aoy RARARY, 8 T 43/ MEk ¥ KB . qRT-PCR. & & F & FP i o R K FE
B AR R 30 30E T $e L I BMPR2. miR-486-3p47#|BMP{z 5 i@ 347% M+, T ABMP{Z 5 x\ﬁ%T
#¥e K HmRNAK-F. %k, ZAF %K, miR-486-3pid it o) T 75 2L F BMPR2, 474 BMP13 5
AT 5, M AR EEVSDA A, %A 5 A VSDE 1577 3 7 AR T 2R IE .
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miR-486-3p Inhibiting BMP Signaling Pathway through Targeting on
BMPR?2 Increases the Risk of Ventricular Septal Defect

PENG Chuyue', WANG Hongyan?, YAO Xiaoying*

("School of Life Sciences, Fudan University, Shanghai 200438, China;
*Obstetrics and Gynecology Hospital, Fudan University, Shanghai 200011, China)

Abstract This study revealed that the expression of miR-486-3p was low during critical periods of early
heart development, and it is found that the expression level was also low in human embryonic stem cells during
the early stage of differentiation into cardiomyocytes. Yet, it is highly expressed in the heart tissue of the aborted
fetus with VSD (ventricular septal defect) compared with the matched controls. In C57BL/6 mice, it is discovered
that miR-486-3p was highly expressed in the myocardium and ventricular septum. The overexpression of miR-486-
3p significantly inhibited cell proliferation, down-regulated the expression of epithelial cell markers, up-regulated
the expression of mesenchymal cell markers and promoted cell migration. Forty-three candidate target genes were
identified by bioinformatics and mouse models. The target gene BMPR2 was identified by qRT-PCR, Western blot
and dual luciferase reporter assay. Finally, it is confirmed that miR-486-3p inhibited the activity of the BMP signal-
ing pathway, and down-regulated the mRNA levels of the downstream target genes of the BMP signaling pathway.
In summary, this research indicated that miR-486-3p might promote the occurrence of VSD by inhibiting BMP sig-
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naling pathway through targeting BMPR?2. This research shed light on the future design of the possible therapeutic

strategies of VSD.
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6 R MU IE (congenital heart disease, CHD)ff
FRAGCIi , SR AE IR O R & o B o R A R G A
TR X EEEREE ] BRI S0 b5 RO 3 TR PR R I
ML KB K R IbK o BRAT 1 R R L T P R
SeU RS 58 FRAL M . % [A]BE R4 (ventricular septal
defect, VSD) 2O [ B J H s i DL A — Ff iz 284 1) mp
DABHSTARAE, AT R 2 %O JIE IR 1R 4E RS 40

miRNA(microRNA)Z 2] 7 18 ntfJit AL LR 7/
RNAP, miRNAsH] BL PR 35 22 AN #0 5L ] ) Fa
P, PR miRNAs [ 7 0 3R 1A 23 50 22 M 48 i N9 45
ST, IS V2 (9] 400 IEm 45 ) AH 2K
miRNAsth 2 Z P il R OERG A E . IEH
o I T BE AN 9 3 A 3 (1) D B 4 s 8 40012

) S I B M B A SR W) A BN iR £ fE
T 55T oG E O LA JS, has-miR-486-3p ik
2R E S SEA KB kA A R
FENBEXGT IR, 3 has-miR-486-3p i L iF 2 15 /K °F
X HRAH A 8.67R5 . EVRIE IRVUIBOAE (— &
VSD &R A )= Ia L IEH 2 A, miR-486-3pH T
S B4 R = ik 19, {H miR-486-3pfE VSDHI K
R R A AL AN TE 2

R G Bmpr2df Z 15, /N BLER 23 7™ E O )
BB A HE VSDALSR R I s 8 R E U, LN EA
MG 2R Bmpr26R 5 3 800 T 2 (R BE DA S — 9. =
IR B W U A B B K s /5 R A O R
RN AT LE BA B R, e N BAB K 2 # BMPR2
RAFHR A O N I SRR A 1 3 b, )L A
RKI A VSDEEISI, R, AR A Bl — DR R
BMPR2AE L ERG T A & FH I EUR AL o

1 MR5REE
1.1 ##

WFFER %ok E B X, DO, PRI R R
N (23+5) 8 1) A4 = (] R B 2 i L, P IRE
(19.2+5)J& (1) S AL = R )L AF R A E B K
A AR S B AR B ki, WAL H BRI
I RAS 2 A AR AR 3R A3 I A T 01 TR o

AR 40l %2 HEK293 T+ A JBF i Jbk P4 Sz 4 it

congenital heart disease; ventricular septal defect; miR-486-3p; BMPR2

AHUVEC. Ak i B 4L 2 EA hy9263 14 H
b [ BB I ; 0.05% Trypsin-EDTA. DMEM
B B H 35 E Gibeo s A G 4 LG W H 35
CorningA 7] ; Lipofectamine®” 2000, anti-BMPR2.
Click-iT* EdU Alexa Fluor® 488 Imaging Kiti4 H 3¢
Invitrogen’A 7] ; miR-NC mimic. miR-486-3p mimic.
miR-486-3p inhibitorly [ ¥ & H i 251 R A R
v 5 All-in-One™ miRNA gRT-PCR Reagent Kits
4 H 32 [ GeneCopoeia’A 7] ; miRNeasy®Mini kitli
7 5 Qiagen’A @] ; ChamQ Universal SYBR qPCR
Master Mix. HiScript III All-in-one RT supermix
perfect for qPCRIY H e 17 i ME B A= WD RHE A B
FR /A 7] ; Epithelial-Mesenchymal Transition (EMT)
Antibody Sampler Kithy F 3£ [E CST 4 #]; Cell Count-
ing Kit-8(CCK-8)I H H AR 2E W 55 il ; Dual-
Luciferase® Reporter Assay System/i4 5 52 [E Promega
/v ) ; HRP-conjugated Affinipure Goat Anti-Rabbit
IgG(H+L). HRP-conjugated Affinipure Goat Anti-
Mouse IgG(H+L) H 3% [E Proteintech 23 7]

1.2 75

1.2.1 miRNA qRT-PCRE 242 HUE /O k4
41, FEINNT00 pL QIAzoI AR, F B B 25 1t 171
&, ZMEmiRNeasy® Mini kit B P54l miRNA, I
%2 All-in-One™ miRNA gRT-PCR Reagent Kitsiji
B e s A e DNA, 2 ChamQ Universal SYBR
qPCR Master Mixisfl| & 1t B 45 52 EAG II miRNA )
Rk,

122 AMEEFoH & HmiRDB(http:/www.
mirdb.org/cgi-bin/search.cgi). TargetScan(http://www.
targetscan.org/vert_71/) Tl F] & 52 miRNA 7% [ #E
BLH, 43 T EN942 5 235 MR AT FE A .

1.2.3 gRT-PCRA& M BMPR2#)mRNA7K-F Trizol
BRI 4 B4 M S RNA, F S sl 77 & B ik
cDNA, LA cDNAAHR AT qRT-PCRY 14 . BMPR2
ER 5751 5'-AGA GAC CCA AGT TCC CAG
AAG C-3', 1A 51418 5'-CCT TTC CTC AGC
ACA CTG TGC A-3'c LLGAPDHNWZ , 27451t
55 BMPR2 mRNAHXS RIE/KV-, GAPDHIL A 514
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BRI

¥ %1 45'-GTC TCC TCT GAC TTC AAC AGC G-3',
KA 5IHF %14 5'-ACC ACC CTG TTG CTG TAG
CCAA-3'.

1.2.4 Jikitgz SRR AR R A A
DP304 3t B 1552 HUAH fd i K 20 DNA, BA AR gk
FTPCRY 1, $£15BMPR2 3'UTR i Bt, BMPR2 3'UTR
1E[ 5 ¥ 51 )95'-CCG CTC GAG TTG ACT GCA
GTG GTG TCT GG-3'(InAHH# 53y Xho 18 VI 57
H1), RIS ¥F 514 5'-ATA AGA ATG CGG CCG
CGC AGC CCT TCC TTC ATA GGG-3' (I #B 4>
N Not 18§ VI47 5741, #433 psiCHECK-2-BMPR?2
3UTREFARRL.  DOZ kL R, PCRY 13RS
RARPOR T KL . BMPR2 3'UTR-mut1E [/ 5|95 %
N 5'-AAT ATA AAC ACT TTT AAT AAA ATT CTC
CCA TAC TTT TG-3', k[0 5741 45"-CAA AAG
TAT GGG AGA ATT TTA TTA AAA GTG TTT ATA
TT-3'.

1.2.5 MR AEEBRERR 2L 4 HEK293T
Y0 LI 5B BE I8 70% , 275 Lipofectamine 2000
Reagentiii ] B AT 8 44, # 444 . psiCHECK-2-
BMPR2-3'UTR-WT+miR-NC(/& 4F %73 & BMPR2-
3'UTR-WT+miR-NC). psiCHECK-2-BMPR2-3'UTR-
WT+miR-486-3p(& 4F &y N BMPR2-3'UTR-
WT+miR-486-3p). psiCHECK-2-BMPR2-3'UTR-
mut+miR-NC([&] 4F &7+ 5 BMPR2-3'UTR-mut+miR-
NC). psiCHECK-2-BMPR2-3'UTR-mut+miR-486-
3p(El 4F & yE A BMPR2-3'UTR-mut+miR-486-
3p). miR-NC+Renila+pGL3-BRE-Luciferase(/&]
S5AEVE N MIR-NC). miR-486-3p+Renila+pGL3-
BRE-Luciferase(& 5A K4 miR-486-3p). miR-
NC+Renila+pGL3-BRE-Luciferase+miR-486-3p
inhibitor(’ 5A KF A miR-NC+miR-486-3p inhibi-
tor).miR-486-3p+Renila+pGL3-BRE-Luciferase+miR-
486-3p inhibitor(}&] SAEIF H miR-486-3p+miR-486-
3p inhibitor), pGL3-BRE-Luciferase & BMP{5 5 i 4
WE R KL, T-37 °C. 5% CO.3E 746 h ¥ E 5%
7%, ¥ 24 h)5, Z M Dual-Luciferase® Reporter Assay
System Bt ] A5 A -

12.6 &&%JEIPE  FEEAhy92640 3 SJHA 3
10 e 35 FR LA, R4 U 5 R 50% ), 7%
Lipofectamine 2000 Reagentijt B it 17486 %% . 48 h)F,
ZH R RPO033 VLI, 1RIGE . R4 R W

PRFRFZ ELF N5 x SDS-PAGE_EFEZE MR, 100 °C .
10 minffi g 78 A8 e . BGH A0 FE S dE AT favk,
WKEEH G, HME AR A ZPVDFE . B =
EIEE 1 h, —Pi(1:1 000) 4 °CLKIEE, 1 x TBSTHE
FPuik, ZH(1:5 000)=EFFE 1 h, 1x TBSTHEZ: T
s, A5 UG AGHAT B 5
127 fmpesgsaee A4em  FHUVECHI MY &) 4z
b B96FL 41 B 1% F2H(5 0001M/L), 37 °C. 5% COL 8%
FRAR TR BRI, fr A BERR E AR K S, 25 Lipo-
fectamine 2000 Reagentt I T TH5 4, ¥ 4w24 hj5 2
R TR AL A 78 BT CK 04358 B kAT S04
RrHUVECHH M 58 B H20%~30% N 34T 4% 4,
24 hJ&, 2 Click-iT® EdU Alexa Fluor™ 488 Imaging
Kt 7 & i B P A7 5058
128 fmftitA4e H%m  HUVECHIMEF T6
FUHR, R4 B 58 I8 140%0), Lipofectamine 2000
% JemiR-NC/miR-486-3p, 37 °CH; 77 4 & B 1 7% .
M yeag hfg, ) M Sk AR AR R R L TE B E RIR,
PBSIEPEFLIR, Fr 240 AE Fr, B8 68 & I DMEM.
W2 BB 030 he 6 hy 12 hy 24 h 44
N 8] 53 (1) 40 BT A2 IR
129 #3E%tH9# K HGraph Pad Prism 8%: i
K1, Bl o hxts, SRR A AT 58 5 A4 1] 22
5, AP<0.05F 2R A GG E R L.
12.10 spLgmfese oK, FFHO ARG 40
(Z1504%)7C 5 5 SN90% 0, It A3 mL Tl #4 [FIRB %5 77
%, 3 uL CHIR-99021(10 pmol/L)i#4T35 9% . 1K, W
FFIHEEFREE, IIN4 mLTIRB 5 77 3, 37 °CHs
Fre HIR, FEINHFFRIEE, A3 mL RBH; 7R 4E, 2 uL
IWR-1(10 pmol/L), 5 7= FEiF B 92, H5K, AT
%, fiN4 mL RB, # &I, FTR, R, H
o4 mL RBH:FR2E, 5 B FR2K, H O
FiG3 5. A2 mL CaridoEasy® A > JL4H g 4ii {b
B, 3R A, HHCARB I FRIEER R K, H AL
WL f 50 .
1.2.11  f5)UmicroRNA K FEASKIE T H B K
R e BB, FLUWCER 1849 R R IRAT AR O JUE &5
P T RG L IEL 2R . S RIS I RE AR 8191, 7)%
OJE #5745, Raws 23 A HIAG ) LG BE2H 21541
microRNA F i b st 1 B A W) A R 4 ] 58
%, poly AlNJEJE, A FlashTag ligation mixffjiAmi-
croRNA, 5 Affmetrix GeneChip miRNA 2.0:85 F 4242,
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BV I, N ERER R A AT BUR B v AR AR AN
K50, logo 5 ¥ JF UG5 5, XU 2 AL e 36 P<<0.06 1)
micorRNAE S H N A OLAEH LA FRIE, X
FEAZHE R R limmaf A2 W k47 4% (813 5347
bt 85 2 814 1 1] A microRNA R IA w481k

2 FR
2.1 miR-486-3p7ZEFFERNROALE . E(EFRA
ArhERIA

R CSTBL/6 5T A Y /)N R A [ 00 JUE 2H 27 [y miR -
486-3pFRIK K V-, 25 & AR AR T4 0 Z 0
18, miR-486-3pfE Z [AI[fF. O NUZHL B E mE
%, HME 2 BT v 2 (). A= kg £
L PSRN UL O PN A PR o UL B i, TRk,
XSG 4 B IR T ImiR-486-3p 1 HELE = 8] [ 1)
ARKEE SRR RIE -2 ThEE.
2.2 miR-486-3pAIaE2 5 REIIRHIRAM AL £

N TR F miR-486-3pTE VSD 1K A4 K JE v 2
BAEH, BATE T EDE, Bk (23+5) 1)
VSDJL =i L (n=4), (19.2+5) 4 K% R 377 i L
(=54 L EOUUZHM ., N qQRT-PCRYFFEA
HHAT T miRNAE EA5I, & I miR-486-3p7E VSDiji
PR LA D RO IAE LR 2w R IS (*P=0.0080),
HRIE B R R IEH 5 RN 205 (B 24), #2341
miR-486-3p A fES 5 1 a5 [A] B B4 11 & A

N WEREF-20M75 T 2340 1)L UL 2 (human embry-
onic stem cells derived cardiomyocytes, hESC-CMs)f] 71,

3k sk ok

nsl
1

skoskeokok

o [ 1

Relative expression level

ns: oI EMEZE R, *++4P<0.000 1.
ns: no significant difference, ****P<0.000 1.

FLH, miR-486-3p 171k 7K T i 434 sy [H) HEAS 17 AR
(E2B). )Ll B B ] microRNAZ A 1S (FHE H
REFBRRBAREHIR AL i B - NROIF =R
B & DR H (B 2C A4 s 2k F g/ AR DX ) 34,
miR-486-3pFIAE /> . FHH miR-486-3pM kR IAA
FIF DI IER &K E . {HmiR-486-3p7E VSDiit =i )L
HE AR (F24), SR BAT R E = R IA I miR-486-3pH]
REAH TR B AL, TR0 IER & .«

2.3 miR-486-3p & AR 57 8] 7t FREE (L in s
RIFRIEFITFERE

5 IR E A B4R 1 VSDIR 60%~70%2%, JE# 3=
BP0 PN ST BT Y R 4R 2E R, PRI BRAT T TN
I Ik P B A M gk AT 3 — 2D T . CCK-84 7T &L
Edulik bR CAS I HUVECZH i 38 5 A AL 55 . K
P miR-486-3 1] LA I 2 15| Ay Bz 48 it 164 5 (P& S AR 1]
3B).

O N JBEYE 22 g b Rz —18) 78 5T 4% 4k (epithelial-
mesenchymal transition, EMT)J¥ i i 1 1) 0o E B
JE, EMT 2R 2 5 B a] B k4 B2, miR-486-3pfiE
HEMTH 5% [ ZEBI. ZEB2. SNAILIVL ) EMT%
PR b5 &) N-CadherinFll VIMENTIN(J8) 53 41 B b
TN, 0] E-Cadherin( b R 40 bR 90
3C). L iIN-CadherinflIZEB-1%K (1 %1k &, ] ZO-
1(_F R 4 £ )8 R IE(E3D). diiiERaE
5 A2 R A EMT AR AR £ 2 — ) miR-486-3p
AbFE 5, HUVECHH fu (13T # Re /745 21 2 2% (2 ik (&
3E).

- Right ventricolar outflow tract
- Myocardium

E= Interventricular septum

E1 qRT-PCRZHTC57BL/6EF 4 B/ BEAS E4B 2R A9 miR-486-3pFRik
Fig.1 qRT-PCR analysis of the expression of miR-486-3p in different tissues in the heart of C57BL/6 wild-type mice
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£22 000 ] ‘ 2 g0 4
ks : : z b
©1 5004 1 [SEOE ' '
= ] ] =] i
.2 ' 1 .2 '
#1000 - : 2 40{ 1
g ' : =S : :
5 5001 " ' § 204 ' )
o ' ' o ' 0
.z ' ' 2
R ; ; : —E S
& 0 4 8 12 16 20 Qﬂé 0 5 10 15 20 25

Time /Day Time /Week
A: VSDit = ia ) LA 0 & O VLA ZRmiR-486-3p#ik; B: hESCs[rl L ILAN 4346 [ AS [E] B BrmiR-486-3p 2 1A & 43 AT (W5 5 5 28 X 4 A% 7RhESCs [
LA 5> Ah B 40, C: R F R B W BEIR ) L o IEmiR-486-3p i B /0 47 (41 (6 e 28 %o IR IR A OO % 8 7 11 40)
A: the expression of miR-486-3p in right ventricular myocardium of aborted fetus with VSD; B: the expression of miR-486-3p during different stages
of hESCs differentiation into cardiomyocytes (blue dotted area indicates the early stage of the differentiation from hESCs to cardiomyocytes); C: the

expression of miR-486-3p in fetal heart at different developmental stages (red dotted area indicates critical periods for the normal heart development).
E2 miR-486-3pF&E S FIA T RERE R E BIRERIR L £ KR E =
Fig.2 Abnormally high expression of miR-486-3p may be a risk factor for ventricular septal defect

2.4 miR-486-3p#L[c] NBMPR?2 5 NIF R Ik N B2 40 B REA hy926 1 36 1IE T miR-
miRNAH 1 f£ RmRNAFS & PR 300 i) B 25 1 486-3pfE mRNAMNIE F /K1 7145 BMPR2 %K &
PR AR RIA R R IR, RATRHMA A (K4DAEI4E).
miRDB I TargetScanTil il 1 miR-486-3p 1] GE i 2 [ [ FH TargetScan®x {1 #ill] BMPR2 55 miR-486-3p
BREELH, 4 TN F942 05 235AMEIEEIL R, A~ ATReSE G I AT A . A AR Y TR psiCHECK -
B JE 2 MBS B 853N M. I /NRER 2-BMPR2-3'UTR-WTHI 548 B i i psiCHECK -2-
AE B2 o /N R AL 2 A VSDAI %% BMPR2-3'UTR-mut. HEK293THH i o JL 4% YL iy A= 7
B RB/PDBRIEIGEIEE, UG CRikiE S J5 KA1 miR-486-3p/miR-NC, miR-486-3pAbFH 5 X%
VSDRAEM KEE =ATTHHE, #3143k 4 Fe R BAIRS G M PRI . B RAFBMPR2 3'UTR X 351
LA (B14A). SEE A, AR B EEZE R, R miR-486-
HUVECZH g 1 #4 J=miR-486-3pJi, 21/MEL#  3p& 5 BMPR2II3'UTRE: &, YLK mRNAK X (K
R PmRNAK LA B ZE AL, ONERFIARE 4F).
U, 12ANERFIAAKCE N A(E4B), HEBMPR2IY 2.5 miR-486-3p & Z N HIBMP/{E S & 88 & M AN
mRNAZK 3 N2 31%, MR AN LR ERER  BMPES B TiiriRERE
BMPR24> 5 55 % (1] 7 Sk 451 & A2 AH R A MR 72 07, BMPR2 /& BMP15 518 % 1) 8 252 /R 5 [, miR-
I H B i MR8 BMPR23 miR-486-3pif{%,  486-3p N il BMPR2M &K (A RIE KT, WHETHL T
KL FRATIE I BMPR2IEAT R — B 1 50 (B14C). /£ BMP{5 T iEH . miR-486-3pf% Yt HEK293 T4l il
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(A) (B)
0.8 .
Hdokk +~ miR-486-3p
0.64 -~ miR-NC
. miR-NC
o 0.4+ . /
0.24
miR-486-3p
0 T T T
0 24 48 72
Times /h
(©) (D)
ko sk
W miR-NC
= miR-486-3p

(Fold change)

mRNA relative expression

. . \ \
& & &P W
&N ¢ DR
¢ W

Wound healing percentage /%

miR-NC 24 h

miR-486-3p 24 h

Time /h

M miR-NC
= miR-486-3p

50 um

50 um 5 50 urd

Edu positive percentage /%

70-1

o [

Na/K ATPase

[ |
GAPDH E

+ miR-NC
-+ miR-486-3p

A: CCK-8K 5% Y miR-486-3p/miR-NCHI HUVECAI AL 5 ; B: Edufe e B miR-486-3p & & M HI 41 L3 5E ; C: miR-486-3p/miR-NCH% 4t
HUVECZH L - EMTHR S 7 K mRNA R E 553475 D: 8 [ S BT S8 56 1IE miR-486-3p i itk HUVECAH AR 14 _E R [0 78 B4 E: 1M RR 5258
IESEmiR-486-3pH 44 FFHUVECHI LT 2 BE 1 B F 9. *P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1.

A: cell proliferation of HUVEC transfected with miR-486-3p/miR-NC was evaluated by CCK-8; B: Edu staining showed that miR-486-3p significantly
inhibited cell proliferation; C: quantitative analysis of mRNA level of EMT marker in HUVEC cells transfected with miR-486-3p/miR-NC; D: Western
blot verified that miR-486-3p promoted the epithelial-mesenchymal transition of HUVEC cells; E: wound scratch confirmed that the cell migration abil-
ity of HUVEC cells transfected with miR-486-3p was significantly enhanced. *P<0.05, **P<0.01, ***P<0.001, ****P<(.000 1.

E3 miR-486-3pHIHILAANIETE . (RFHLMAE L 17 B 78 R ARSI FRIEFILHRRIT 75 Bk

Fig.3 miR-486-3p inhibited cell proliferation, promoted the expression of epithelial-mesenchymal markers and cell migration

J& , AU K B A X M 2 BRI, BMPAS 538 %
TEPEAZ B0, miR-486-3p A 71 7T L% 5 miR-
486-3pHIAMHIE A (E 5A); I H., miR-486-3p il
EA.hy9264f il BMP{ 53 % i FE R A mRNA
AKF(EISB). BT BMP{E 5@ 0 T AR G IE R &
oy B FULIRATNF LR, miR-486-3pAl it S
HT0FERE , miR-486-3pf)F i %k 2 %0 BMP
5 5 EE, PR TR ORI IR K E, HEf

TRV IR

3 Tig

BATHIBEFC B GIESE T miR-486-3p7E B A= /)N
R ARG O VUZH L B3 5 Rk, $27RmiR-
486-3pRl e Z 5 E A MR 1R B« miR-486-3pfEVSD
TR LA O = DU A R ERIE, X — 92 45
PORIRAT, 2 m R IA I miR-486-3p ] fE S 5 1 %]
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(A) B) ©

TargetScan miRDB
PDPKI1
oruns
wirci 8 HUVEC
.\‘Aﬂ:ﬂ"ll g ] R NC
LI 153 N MmIR-

89 SH3ED2 %gol ’;ﬁl* = miR-486-3p
1- 0 .’\.4M‘I;T = .
(1.7%) o g5
DCAFS <
A‘(\u\'l7 Down Td e
MEEF2D B~
PDGFRB <<~ 0
KMT2D l Z
ASBIG Up %
EA.hy926 (E) (F) akkn
>
| Bl BMPR2-3'UTR-WT+miR-NC
' ok m miR-NC BMPR2-3'UTR-WT-miR-486-3
. . R B -486-3p
B miR-486-3p NC miR-486-3p

E BMPR2-3'UTR-mut+miR-NC
B BMPR2-3'UTR-mut+miR-486-3p

l_l

[—

~
Relative expression level 9
o —_—

(=)

Relative luciferase activit;

A: miR-486-3pfi i HE I [A] 7 % 5% 05 B: HUVECHH i 56 11 52 miR-486-3p il 4 (1 5 i # FE [K]; C: % ik $ J& [X BMPR2[¥qQRT-PCR 45 S 43 H7; D:
EA.hy9264fi il ' BMPR2 qRT-PCR%S B3 #7; E: 438 BN S B8 U6iF /2 EA hy 926411 i t miR-486-3p 2 35 [ IBMPR2ER [ (R 15 K F; Fr UL E
JiE 45 J K] 52 B6IE SZmiR-486-3p 5 BMPR2IFI3'UTRIX I 45 £ o ns: LR ZFVEZE R, ##+4P<0.000 1.

A: screening strategy for miR-486-3p candidate target genes; B: validation of candidate target genes regulated by miR-486-3p in HUVEC cells; C: the
analysis of qRT-PCR results of the candidate target gene BMPR2; D: the analysis of qRT-PCR result of BMPR?2 in EA.hy926 cells; E: Western blot veri-
fied that miR-486-3p significantly reduced the expression level of BMPR2 protein in the EA.hy926 cells; F: dual luciferase reporter gene experiment
confirmed that miR-486-3p bound to the 3'UTR region of BMPR2. ns: no significant difference, ****P<0.000 1.
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Fig.4 miR-486-3p targeted BMPR?2 through a negative regulation
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A: dual luciferase reporter gene experiment confirmed that miR-486-3p significantly inhibited the activity of BMP signaling pathway; B: miR-486-3p

significantly inhibited the expression levels of downstream target genes of BMP signaling pathway. ns: no significant difference, *P<0.05, **P<0.01,
*HE%P<0.000 1.
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Fig.5 miR-486-3p significantly inhibited BMP signaling pathway activity and the expression level of downstream
target genes of BMP signaling pathway
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