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miR-194-3p i@ id p120/p-catenin i85 FERE L5 IR4H B
R EREE LR

WE

B OAMNER ORI B BSER X T O ERE K E 28
HE, JfHpe RO TR RA 5B E . MicroRNA (miRNA)
YEN—MpsE RNA, HKENT 19-25 B HRZH], BABAE R 1T,
RERS 5 2 mRNA 7> TR A 76 VLRI TLANR &, AT B L AT )
®iko BEIR miR-194-3p SAIMITBIZ A K, (HHX RGO AN B4
PRS2 AR 2

Jilk: AWTFUIE I D AESRAF AN T e R TR AR I miR-194-3p E.0
JER B HIAE A . BATTEARSNE IR IR O AN R, Al A AR K
T (Transforming growth factor, TGF)-B % 5 4 o fX) & 57 1] J5i %% 1k
(epithelial-mesenchymal transition, EMT)Jf: 4 ill miR-194-3p &k, il
i miR-194-3p AL FIHI T, PRAL O MR A M K B IR
EMT 89484k, 7ENLH] L, FATEE M E miR-194-3p TRAL# A A X
JGER AR SR DL IR H S A AR R 45 S 7 R MR B

R AWK, £ TGF-B BIFRRLAMELIR EMT 2
miR-194-3p #ik L, #2/~ miR-194-3p Al RS 5.0 4N EMT.

f8 ]l miR-194-3p mimics HAUIE L AME AR i R miIRNA, &3
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mMiR-194-3p W #EOAMNELIIR EMT, FFRISA G4 br E9; FH
#, M/ miR-194-3p inhibitor #H] MIRNA FIEE, oM A i
EMT i FE¥ g i . A 7 TS miR-194-3p V%5 O AMNEA M EMT B R
WERLA],  FRATT 8k X5 O R A 5 9L 4 UE S miR-194-3p 5 p120-
catenin A f A ATE R R, HRZWm AL (S S IE S B-catenin KA.
AN, FAE H/NTHE RNA (SIRNA)E AR ITER pl20-catenin HIik,
R IR H5% miR-194-3p inhibitor % 51 EMT $01HIBL 4

2. ERWIAERY, miR-194-3p #2 i it ¥ i 1 T 9 3k
p120-catenin, JFEFZMAAH AL FHE S @R B-catenin HIFRIA, BN
fa O AMIRAE L EMT A2 .

R OYMEANN, miR-194-3p, pl20-catenin, bz [A]FEEAL,
LIERE
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REGULATION OF EPITHELIAL-MESENCHYMAL
TRANSITION IN EMBRYONIC EPICARDIAL CELLS BY
MIR-194-3P VIA P120/B-CATENIN SIGNALING

ABSTRACT

Background: The epicardium is an integral part of the heart, crucial
for its healthy development and capable of promoting endogenous
regeneration and repair. MiRNA, a single-stranded RNA ranging from 19
to 25 nucleotides in length and conserved across species, can form
imperfectly matched complementary pairs with multiple mRNA molecules,
thus downregulating gene expression. While miR-194-3p is associated with
cell migration and invasion, its impact on embryonic epicardial cells
remains unclear.

Methods: This study investigates the role of miR-194-3p in cardiac
development through gain-of-function and loss-of-function approaches. We
culture embryonic epicardial cells in vitro and induce EMT with TGF- to
monitor miR-194-3p expression. Interventions with miR-194-3p mimics
and inhibitors assess changes in EMT during epicardial cell development.

Mechanistically, we validate the binding sites and phenotype recovery with



HREMNRFELH R LELMRIC

target genes through the construction of a miR-194-3p mutation vector and
dual-luciferase reporter assays.

Results: The study found that miR-194-3p expression is upregulated
in the epicardial cells undergoing EMT induced by TGF-p, suggesting miR-
194-3p's involvement in the EMT of epicardial cells. Overexpression of
miRNA in epicardial cells using miR-194-3p mimics promotes EMT and
the expression of mesenchymal cell markers; similarly, the EMT process in
epicardial cells is inhibited by using miR-194-3p inhibitors. To explore the
downstream mechanism by which miR-194-3p regulates the EMT of
epicardial cells, we confirmed a negative regulatory relationship between
miR-194-3p and pl120-catenin through dual-luciferase reporter assays,
affecting the expression of -catenin in the cell adhesion signaling pathway.
Additionally, using siRNA technology to silence p120-catenin expression,
we found that the EMT inhibition induced by the miR-194-3p inhibitor
could be rescued.

Conclusion: These findings indicate that miR-194-3p regulates the
EMT process in embryonic epicardial cells by targeting and modulating the
downstream gene p120-catenin and affecting the expression of B-catenin in
the cell adhesion signaling pathway.

Key words: epicardial cells, miR-194-3p, p120-catenin, epithelial-

mesenchymal transition, cardiac development
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miR-194-3p i@ p120/p-catenin ¥ BERS 15 E LA B
R REE LI RZ RS R
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Al

it

O IS TP AT SR AT A BR A ™ B R (R 1) AL, e o0 N 2R R A i A B 1 AR K BB
o Lo AR S o JUE ) B B RSBy, O I )R B AT A YR AR AR SR A R v
ERKEBEPERAN, OIMERE SO, RIET AR, §
PR A S 9 AT 2 20 B AN~ SV, 3 S v A o L A B 4 A 1)
Y23, 78 /)N B IR K B (embryonic days, E)9.5 K, B4 Co &M IE LT i 35 LE O
WLk, 2 ERFEERY 8L TEREREAN OISR Z 4025, 3] E115 K,
OIEgOAMNE AT, RUNLTT R B R AP, O A SN A ) 58 B M R TT
) I PRI AR P 2 T 3 20 B B 20 T IR R IR SR 4EFE (), 4 E-cadherin A1 B-catenin [,
HoCy AR K 22 Fh g i % S I 1 1 3 K . Willms tumor 1 (Wit1) [0, Transcription
factor 21 (Tcf21) B, T-box transcription factor 18 (Thx18) P14, .aAMEAE K & ALy
RO E AT A = A 2 Rl KA, 0. CFIEULGEML. RRET4ELH AL, 4
NETA RS . OiMEMM AR, ENERE7 )R, REEE EMT idf,
TR AR A, it AN o SN AT O L2 T8 (25 BE, F BCe SMIR  T8) 2
HERNOITE QIR E oG NE SRR AR, 04 KN+ TGF-B &0t i)
V2B EMT FO4H it #1835 55 (Extracellular matrix, ECM)AE Bl E3iE 54> 12 —04,
TGF-B 1-3 7£ E12.5 I AE/NRDAMNE RIS, EATSHAENZIAE &Ma &, K
75 bR EMT 5181 EMT (5461 B H U A TR, BT AR
BURF shEe IR EH, Xt 2 AMEA YR B IR T R A . XML AT
15 L R A e AE AR M AN S5t TP ¥, I BERBAERT E AR AH A, I fie it
TARR G R SR, R RGN A O SR 14 4 A e 7 A A [
R AL, PASC MR B AR O AN IR R A Ak A 2 1 L . A,
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AR BRSO AN AR A T8 LIRAS, (RS AEBG I B B0, it R
BT I AR L E (R B AR PP R AR B 2 I FE0E,

MicroRNA (miRNA), A 19-25 H IR I 4 RNA B, BAYMRT
PE. MiRNA I8 R B AN &5 G 9miS RNA (1) 3o dEBl X (3°UTR) 5 S H
JRENPERE W B, mRNA Bk Ui 5 2 R e Rk %, BArw 7t £ 80 miR-194-3p
S5 THRKITER . RESEMERE, RME KRR E T, miR-194-3p
FEOAME EMT ks 1 1E A RS 20 s i . EAERMRZ, BAY
AR HMERY O T SRAT-GHAIE 72 Lo AR EMT 24251, (B % miRNA 763X — 4 B A AR
ARV E R R, e miR-194-3p HIAFEE R, 36 1 JCHE .

R ERAE B AR A KR B s B R EEN MG, A R 24y
. IERS . ANHRR AL DA R AT S (A% o R DR T, TR 70 2 3 40 ) ERE 4 FE
MR GEI20.2T1 3o A i ey 1 S A 1 SR (1 [R) P 2 1 EARAE TR A, o B4R
5 H (E-cadherin) A A b B2 40 i v 3k A7 A B FR B R o E-cadherin 5 400 A
catenin X R AASE &, FrlHE pl20-catenin, TR SR 2 (B A0 FEE 1 &
A YeE YERIER . SR, pl20-catenin fEMRIG R & AR HIVE AL i CHRkIE . 7EIX T
BEFCH, FATE R miR-194-3p AT REEIL T p120-catenin K 41K, B = @ i,
S OSMEA LR EMT.

AW F0E A T — B2 AR, RIS IR IR OO B, B1E
FIHT miR-194-3p AT LAMEANL EMT 0774, AT [ B 0O & & v

FERI o
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D @G hITIF 12 FUBG BRI G R KB S 1 1%

2) 104 a, WoEMIR, HRXT;

3) TEMGIEIOCHIMMAbRA, FdR e 12 SR — 1 14mm>14mm
IEE B, RN 1% AR -

(2) 3KEL E12.5 K/ RO E

1) kRN B A A R A

2) £ E12.5°K, FATVIEA BRI BT IAEE, LUEEAT A B2 28

3) EI WA AE ], FRATAT LAIE B RG2S B0 o AR ) L A 2. AR
Jei, FRATIE T 0 L R R O S B AE TSE A H1 i) DMEM 353538

(3) FRHA LT A
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D IR IR, R ok O 2 5 B AE B A R 1 12 FLAR Y 5

2) L TR AL — F 14mmtdmm I E IS, KB SO E
HL L

3) FLIMAE B M 5 A 85 R 5

4) FALFPE 1-2 M0 E.

(4) HppEEFE:

EOEMETERL G, NYEEME 12 LR 2 37°C. 5% CO, HI A4
RIRAAN,  [FI RO AT REIRAD LR MRS, DR R L e BE

(5) Lo HMEA IR TE -

iR 1-2 RJ5 F S 20 M 2B EE, T 0 = A B DR R AR O A
HARICH .

(6) FEBRLE JE kLR 77

D U 12 LA, A Iml G ES e kbR g, T R EOOH R
180 FE N — 12 LA, INE R B AR FRAEE, BN Mkt 7740 h 4k L
Br 9%

2) [, FEFSk/ANOHPRES O L, R IR 5] A I O 5 A RN A
BRIk,

3) HEETCH PBS MBI

4) EFIMAEE T ERFRE, BAJRRYRE MR 7.

(7)) FHREIE—IR, HFURMMIES

1.2.3 TGF-g i 5M= AR

(D BBROLERZRFEWR, BERFHRE, HEELE PBS MIHBELLIR;
(2) FFLIN 500ul 58 41577301 5ng TGF-p1 ELAHE [, WE N 10ng/ml;
(3) 4kgti3% 48 /MG, MERANIEL.

1.2.4 F RIS ANEMREEIN G B 515

(1) 1 RKH C57 FLRAKERAL VKR, FF3E4T 10min B BRIFE
(2) fEH 5% LI BER I HREFLE, RS AT W siliE LA
(3) VEhaE 22 MIRIWLEY 2 BUE, 7870 8 O JIE;
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(4) TRHWME T, AT B OISR 4°CHA TR B

(5) FIERRIBYFIEE T 7ETC B 20 A b 2B s AL IEJE BB R I 22, H50
FHLULT 4°CTRV & B B

(6) FEET T ORAERE 2O, 5 — IR BRI B e

(7> WIS &l T 15ml B0, BT 37°C/AKIRFEH IFLL 80 #e/4)
B 7E % H Ak 5min;

(8) /Mg BIF, HEFIMA SR EBIEN 20min, W EFEZR A
2ml G- M35 ) 15ml 80 E H, 2540 5min, 1000 /5%, 3% &, H 4ml a4
3% H 25 B T 37°CK IR B AE

(9) Tl 2H 4Bk 8 n &5 B 25 v A4 25min, B RIS E 5 —3F 2mlJif
AR 15ml B0 d, B0 Smin, 1000 #1434, # BiE, H 4ml R4S iE E
G E T 37°C/KIBF TP AF

(100 EHLIR (9);

(11) ol RGPk 2 & B AR B0 AL 15min, B RIS E 5 —35F 2ml
JEA-MLIE ) 15ml 208, B0 5min, 1000 #/20%8h, 3 BiE, A 4ml G4 %
HRJFET 37°C/KInF AT

(12) R RHALGGS ISR ROHIE 10min, BUEFERZES —FH 2ml
JaF S 15ml 8.0, 850 5min, 1000 #/408h, # b3, ) 4ml G4 i
HEJEE T 37°C/KIB 17

(13) # 5 KRR BRIR GG, 4id 40um BIFFEM, £85d 5min. 1000
BB, BRI R T EE,

(14) WiEE 60min, 5% L5 %5 — 15ml B0, FhEAFE 10ml;

(15) 1% B -

D &G FHT SR, LIS R K 51 1%

2) 104 fa, WoEMIR, HRRT

(16) MRt 2= FLIR, N0 37°C. 5% CO2 JEAYH Hss F7 46
IR, BRI, IFRREMMIES .

1.2.5 MR
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(1) BBRfLARRGFREE, PBS Lk 5min>3 /X ;
(2) 4%% 5 W [ € 44 10min;

(3) PBS #HE 5min>3 X ;

(4) 0.25% Triton X-100 A% % 10min;

(5) PBS ¥HE 5min>3 X ;

(6) 10% LI = I J5 ¥ ) A 30min;

(7) WE P (1:100 Fike), 4°Cili,

(8) K H PBS ¥k 5min>3 X ;

(9) i (1:100 #i#&) 37°CHiF & 45min;
(10> PBS ¥k 5min>3 K

(11) DAPI JR K440 2 #% 5min;

(12) PBS ¥t 5min>3 /X ;

(13) B A PRI KA HATE Fr, HFETOCRAE B R T T4 .

1.2.6 Zfff RNA 2 E

(1) R4l sdk, PBS HLE 5min>3 IX;

(2) FLBRATUK B 1ml Trizol 7850 ZAE40M, REWITHA 15 RIEL,
RGN —FLARBERAT

(3) WAT5E5e)a, B 1.5ml L EP &, K i Smin;

(4) Jn 200pl 507, HifEES), UK EEE Smin;

(5) 4°CE.C» 15min, 12000 ¥4/,

(6) /NUWEL /K H 400-600pl T —JCHE EP &5,

(7 MG EREAAREARTR AR, SUER 50K i E 10min;

(8) 4°CE§.L» 10min, 12000 %5/ 5

(9) /L FEEE BIEWR, INUKTYA 1K) DEPC /KL E 1Y) 75% £ FF 1ml;

(10D 4°CE5.0» 5min, 12000 /5%

(11) 3£ B3, #@iFE N5 RNA5-10min;

(12) hn 10-20pl DEPC /K i fi# RNA TTVE;

(13) HfE D JICEETHE RNA FIIRFEEAALEE, Firfd RNA i H Tl sg
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2 8 B T-80°C UK £ P 48 B AR-AF
1.2.7 RNA %% F 4 cDNA

(1) ZBRFEFA DNA S8
R ¥ TAKARA PrimeScrip RT reagent Kit with gDNA Eraser 1% #% 56371 &5 1t 1
Fo, Fean SRS T UK ERCH] 10pd [ BITE A :

Ewil fii ] &
5 xgDNA Eraser Buffer 2.0ul
gDNA Eraser 1.0ul
Total RNA maximum 1.0ug
RNase Free dH.O up to 10.0ul
SRR Y
SNE i BE I 1]
42°C (B =) 2min (5min)
4°C

(2) TR N
40N B T oK BRG] 10pl S SR AR
%l =
B (D R 10.0ul
PrimeScript RT Enzyme Mix I 1.0ul
RT Primer Mix 1.0ul
5 xPrimeScript Buffer 2 (for Real Time)  4.0ul
RNase Free dH20 4.0ul
Total 20.0pl
WG SR AR«
N i 5 I 1]
37°C 15min
85°C 5sec
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(3) MNZIbJE, & cDNA HinA DEPC /K#EeZ 100ul, & T--20°C

ol AR P ORAF

1.2.8 gRT-PCR

(L 55 E R

SIS AT T 51 W0 A B LE 28 (3 NCBIL (https://www.nchbi.nlm.nih.gov/) Al
PrimerBank (https://pga.mgh.harvard.edu/primerbank/) % it. 514F % H BLAST
MEFFEAE, B ERETAEYMARA R G 8. WEEHUE, K5 EThik
P, RGN TEE KB AGEAK, HITE 100uM WKE, wE&KHMETET-20°C, £
FC I BB R AT, NS S AR RE R 10pM,  BURA DR SO (1) A%

PE.
SIVIFAANE

R A4 FK 51 (5°-37)

Thx18 Forward CAGCTGACTATTCGGCCTGT
Reverse GAGTCCTAGGTGGGGCAAAG

E-cadherin Forward CAGGTCTCCTCATGGCTTTGC
Reverse CTTCCGAAAAGAAGGCTGTCC

N-cadherin Forward GTGGAGGCTTCTGGTGAAATTG
Reverse TCCTTCGTGCACATCCTTCG

Vimentin Forward CTCCTACCGCAGGATGTTCG
Reverse CGTGTGGACGTGGTCACATA

PDGFRa Forward AGTGGCTACATCATCCCCCT
Reverse CCGAAGTCTGTGAGCTGTGT

Snail Forward CCATTCTCCTGCTCCCACT
Reverse CCTGGCACTGGTATCTCTTCA

Slug Forward AGAAGCCCAACTACAGCGAA
Reverse ATAGGGCTGTATGCTCCCGA

a-SMA Forward GGGAGTAATGGTTGGAATGG
Reverse GGTGATGATGCCGTGTTCTA

Fnl Forward ATGTGGACCCCTCCTGATAGT

Reverse

21
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crnT Forward AGCCCACATGCCTGCTTAAA
Reverse TCTGAACAGGGACTGCACAC

GAPDH Forward AGGTCGGTGTGAACGGATTTG
Reverse TGTAGACCATGTAGTTGAGGTCA

(2) i E & PCR LML MW
YU R B Tk ) 10p0 SN AR R TR AR -

el i =
TB Green Premix Ex Taq Il (Tli RNaseH Plus) (2% 5.0ul
PCR Forward Primer (10uM) 0.5ul
PCR Reverse Primer (10uM) 0.5ul
RNase Free dH.O 2.0ul
cDNA 2.0ul
Total 10.0ul

WU NIRRT
S I 18]

Denaturation

95°C 30sec
gPCR x40 Cycles

95°C 5sec
60°C 30sec
Dissociation Curve

95°C 10sec
Melt Curve 65°C - 95°C, increment 0.5°C 5sec

(3) FASLIa AT =D ZIREE . AR 244°T3%, BL GAPDH 1E 4
Z, XEPREERATIHE.

1.3 gt ESh

5% FH GraphPad Prism v9.0 (La Jolla, CA, USA) 4T Gt 240047, s ¥
BILP ISt 22 R R . AREAR A UBCR ISR A RS0, AR
BRI R T 29 01. P {H< 0.05 NA Gt L.
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2 KWER
2.1 {k5MESTRRRR O SMRZE R

E12.5 RO EALELFE 24 /NN JE, AT WA OAMEGHN A Co % e HY (1A 1-
la); 48 /M JEFI W ZiEHRZEOIMNEGIMN O EH LD EIEE (& 1-1b). $hE
O EHAL G AR LER IR 48 /N, DAY IR IR, 2 “RBUNa 7 R R i
5 (E 1-1cf1 d).

c d

B 1-14kShAERG SIS a9 35 k. (a), MHSEALE 24 bt (b), HHESEARSE
48 1 Bt, (cHed), BRUEALRE, ML ERXFHT,
Figure 1-1 Culture of embryonic epicardial cells in vitro. (a), 24 hours after implantation of
ventricular tissue. (b), 48 hours after implantation of ventricular tissue. (c and d), Epithelial-

like arrangement of cells after removal of ventricular tissue.
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2.2 Thx18+fEB4 1L MR BBy K E

N T UERA BT 7R 40y Thx18+HI RGO AN EANAE, FATH %85 3% i 4n AT
FE T QRT-PCR LI HHT %58 . JOG REaR, (A Z 3% N4
KOAMNEM R FREY) Tox18 (& 1-2a-¢) M Wil A (& 1-2d-f). gqPCR 45
Rirn, HEAOULA XTI, Z400m38E Thx18 mRNA, A ALE L
MIARED cTnT (& 1-2g); MOUEEEERZE cTnT, JLFAERRE Tox18 (& 1-
2h) . IXUEZE R, AL 5 VA TR R4y Thx18+/Witl+ ) IR i £ 1 i
ML, RSSO AMEGR I EMT it AR At 7 40 MAE

a b
d e
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1.2 . . 1.29 ) .
= == Epicardial cells 5 == Epicardial cells
2 1.0- == Cardiomyocytes 2 1.0 —+= =3 Cardiomyocytes
= c
= =)
2 0.8+ % 0.8
i o
5 0.6 = 0.6
X x
@ @
o 0.4 o 0.44
2 2
s s
< 0.2 < 024
x 14

0.0 T 0.0 I

Thx18 cTnT
g h

A 1-2 #ksh3E 3R AR RS Thx18+ S Sh At 2m i & 3A Thx18 & &1/ mRNA. (a-c), £AXAR
RIS EMEEL Tox18 & H. (d-f), LRARABTREKRSHEMEEE WL E .
(@), I E MR &K fmeS lba ik & A Tbx18 mRNA. (h), SHLmie B &k e s s

BeILF R & ZE cTnT mRNA.

Figure 1-2 In vitro cultured embryonic Thx18+ epicardial cells with high expression of
Thx18 protein and mRNA. (a-c), Immunofluorescence shows expression of Thx18 protein by
cultured epicardial cells. (d-f), Immunofluorescence shows expression of Wt1 protein by
cultured epicardial cells. (g), Epicardial cells are highly expressed while cardiomyocytes are
low in Tbx18 mRNA. (h), Cardiomyocytes are highly expressed while epicardial cells barely

express cTnT mMRNA.

2.3 TGF- iR UAMNRARE EMT S8

FAEH 10ng/ml TGF-B1 B 15 0 AMELH 48 /M E MM SE, K
LB ER IO AMESR (B 1-3a) JEARAESE, MNHEFIE R, AR
FUME 408 (B 1-3b). $EEXANAE RNA 17 qRT-PCR Rl 4% EMT %% 5% 1K
T bR AN R BT AR S SRS DL . FATRIL, SXHRAAHLL, TGF-B
7T 48 /NG ROZ0 M b R 40 kR 4 E-cadherin FIA A, AR A0 AAR S
Snail. Vimentin. Fn1 (fibronectin 1)1 a-SMA 1A B Z 80 (B 1-3c). xibsh
R, TGF-Bi%S)a K LAMEGI AL T bRz Rl Bt .
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HRERNR G L A AR S

2.5
- mm Control
2.0- mm TGF-B
p=0.079
1.5+

-
o
1

o
(3]
I

Relative expression level

RPN > O & \gf o
v@‘\ ,00\ "osb ¥ 0('\"\ S <
O O & o
,0% ¥4 K\
¢ W
c

B 1-3TGF-p# -yt mie EMT i$42, (a), MBASIEmiR S, (b), 10ng/ml
TGF-p1l % F oMl 48 ot G A & . (), qRT-PCR #&M EMT #r &Mk X4 E4
&% . N=3; *p<0.05, **p<0.01, ***p<0.001,

Figure 1-3 TGF-p induced EMT process in epicardial cells. (a), Epicardial cell morphology of
control group. (b), Cell morphology of 10ng/ml TGF-B1 induced epicardial cells after 48
hours. (c), qRT-PCR to detect the alteration of EMT marker expression level. N=3; *p<0.05,
**p<0.01, ***p<0.001. TGF-B, transforming growth factor-g; a-SMA, a-smooth muscle actin;

Fn1, fibronectin 1.
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3 i1t

DA T E ORI — A R 2, KRR — B O — P oRe i 4544,
(HIHEJE AT R A TE 4 . Manasek 75 1969 £E4IFSEZ T O ZM LR i SIS T 0o JI LA,
AT RERHT A D AME . BEJE, WA S 555 & Fh 3 P Pk (1 2 T A0 452 14 1t
FRIHGA 7 O AMRESSL, SR, EE] 20 K, AMIAKRIL T A E R ThREME
JH s 005G ST EE AR 10 IR A0 A 200 B B 5 6 [R] O HERS BB R, SRS AR O LY
WoMEE R, XRIOLAMEA R E PRI T 4eie WNERIRG E9.5 FFAG,
SR AR o IS (R 4 L e oo U SE S S 1 B, 7 25 TE AR R 1 0o LB Ay 0 A DL,
F| E115 K, OAME4IMNE e AR EAONE, R LR )R A0, H
FRAE & R BRG BE 2> T 23%, U E-cadherin A B-catenin, ‘EAI1HAE 1 Cr4ME4H
JZH5ERENE, JRYERE T T BB R AR R SRS, L AMIE AN i AN O A
JERBHZ] EMT. 7E EMT JIR), 20 A 308 1ok A R FC 200 F RS B 1E R0 200 1 22 2
GUEHM R LI R, (AR AT A i o B IR 1R T LLig . sk, 4
IR SRS T T REHE IR 78 BR IORFAE, 40 o i 4l A SE B R (LI RE 7. A EMT
) 3= 25 FLRAT A ML 72 2 O MR T TR B, JERL EPDCs, FF4RZi A0l b
LA P L0 MR O U 32T S 40 B 5500 U S A 4 224, 7E R 23 JLAE L, K
I SR ST O AMBE 4 2 5 T L RG22, 45 RGMTE L Ko e L
Fes i #2290, gk, O AN 2 BIBEAS, K T B0 WUEE AR AT R
2 ik ML 5 o e 7 0 T ) R, X R BER BT 10 AR O T R A I
[30:31]

VAR S o3 i HE A R F AR, e TT DA WA AT A AR K PR R R
Wt DL VR FA IR 7, DA Co DU b DR Sl ik i (1 & B 234, Thx18 /20y
JER BB RN 7, BERT KK T-box HE T Xk, fEHHESIMIRE
FHER R SR EERE, HEETIAROIME, OB CAME TR
REIRAT O LTS, SO AP R L v B RS, (R A R0 B AR o A
kB, Tox18 Xf T AMNER K B M EMT IR AN AT B/ 1), 3 H Thx18 i
Bk £ P EUEIRB BRI BB IE A, Thx18VP16 [ 4% 1 1tk A 1% 4 (P 40yt 12
PREEImAYH) VP16 B2 5 Thx18 K C il &) " 52 Notch3 M1 TGF-B {5 5 i@ B/
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SO NER B A RS L BT, I B, B P i L4 A 2
Thx18 i Z K5 1 A AU A A A0 A T 72 A, 3 6 ) 400 M 0, B AR A2 (o L A 5
AL 38

TGF-B £ HRi#F R i 7850 i EMT F1 ECM P24 1 B3 70 72—, TGF-
B 1-3 MITEMNA E12.5 H/NRLAMERIE, HALFES F i EMT g 4e
O, TR TGF-B 5525 7 WAMNEAT MR J51H, RAMER T i
RSB A OAME EMT FLOAMNRAZZZZIR HE R . A SR SMER B H T8 52
AR EMT, Billn, 38RO R i 2R S5 8 e, (O AN 2 2
A KPR LRSI OO LA . AEBR O SS, TGF-B BCARHIE 2 O A AT i
EMT, S MEA SR EMT dric 3 B, w7572tk A TR TGF-B
FS E12.5 JRAA/N RO AMNEAI ) EMTEO, 0 AR E 20 i B m] SR IE T AN ZRA6 )L O
FEDH e A it JLAH AN A2 B o JIE 2 ZRFR AR IR O A I AR KT SR, TR S 3 v 14
B O AN R IRAT SRS TE O S SRR S A B 35 B v 5% 97 P AR PR R VR
TGF-B HlMox £ A i) LOAMETIR TS EMTEA, EMT J&, OAMEAIIERTE T
RNIRZHLMIRE IT . OAMEGH AR R 28 7T LAZE AR S5 37 100 ik v 3R 4T 58 E 4
WHot. Flan, A TGF-B R A YFP bric i) WT1+AHAE ) E12.5 /)N BUIE AL I
i, ZAGOHLE YFP+4H 3 0 T USY, @i A VA S IR I & 2O
TGF-B HiiE B AR 1 77 305 S0 AMIE 4 R ) 42 2814 G i i diiE TGF-B
AFFOAME EMT FURZE, 52 70000 fF AR B b 30 1] BT 48 40 i A K R 7 15 5
O EMT FI{R 28150, Al 1R BIAE TGF-B RIRIBAR, OAME4R =L T 1545
TR T . SRT, X — Wi B AE JG SR I Fe i v 5 R br B %
RATK . WAL, TR)FRJ5 7 A O A B A D P 452 28 T AL 4 R s 9% 2% AR IR AR A
TERLBI R, Ws 4 BN 22 7T Re e B T 30A IR AR i, x5 HoAh oG T 0 A
EMT IR SEA TR . Bb4h, )= R G SR IR R e EMT RPN, B3
B, EERNIRT, ARE) TGF-B Bl KA MRy AAS T Bt Thae, 5k
B, EAMITEH, TGF-B MM Z MU A 2 5 FERZHEI T, i =
P TGF-B ELiA#XT EMT RMZ285= A4 7 AU sgma o4, Rk, R —sescikep
AHRMEDIL, B4 E0MIEERY, TGF-B i SR CAME EMT Fl.LAM 540y
R OIER 2R E
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TGF-B RIS - R 248 i w4 RS B 20— 10 U805 2 — AN A0 BT A e g 47 R 146,
FELAMETT T, Dokic 45 NIER], fEINA TGF-B J5 30 7r%h N, ERER E-
cadherin A1 B-catenin [¥JIEZIEIT46 T [, WA 40 M5 40 o [ADRE B2 PR . TGF-B
A I U DR B 0o A B S0 5 T 7 A AR v 250 R AT 4 L RS o (0 5 55
£ TGF-B AL B0 oA, 1 R AR 1S 2, SRR IR (Y 9 FE AR T
HRIVEVER) 0dBl BE5 RECAAR ML 40O 201 1(SVCAML) AL B 0 A, W]
B 1 TGF-B %5 51 E-cadherin A1 B-catenin HIZASAL4, W T 4E35r b e 40 M fC R B 5
fE. s b, SppfEA TGF-p AHLL, H sVCAM1 5 TGF-B BL& & vl k>
WA I BCRDA . i, FH sVCAML S &SRO el LABG Ik TGF-B TERSME
FHOAME EMT FLC SRR 2844, 3X NS00 3R B 7 240 MR B 201 1 A8 Ak X
MR EMT FIRAEZEFRETE, XT TGF-p HARERTTHIMUKS 2 T HIGES,
It TGF-B %3 EMT H—HEEOLIRATREZ N RANMURGFT 707~ SR H AR 7y
WLt H I8 i ANE 2

NG

FEARER AT, FRATREUASNE 77 Tox18+R G- AN 75, lhss
7 SR ACL O IR T ) B2 Do AN, R RN E TGF-p LA EMT, 4
Je BRI ST ¥ 1 R LA B i
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B 0.8ml 2 (ARUHERC I B]— % 20mg 28 FbRdErR, 7850 T e e 1 1
25mg/ml B2 FARHEVE R . BL 20pl 25mg/ml 25 EARdE, IO 980ul B i ic
% 0.5mg/ml 2 F A5t .

(2) TBS ZZB Ay

¥ 2XTBS 45 dik R fEIN 2000ml XLZ/KH, S8 70 iE iR fa 73 ¢ 28 1000ml B3I
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(3) TBST Zz i i) e i

K BCHILF () 1<TBS 22 1000ml Hin A Iml iR 20, FEoilp 1<TBST 22
W, 4°CIRAT

(4) HIKGMIR (5> HIHCH]
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MY 800ml XUZE/K, FHME ISR A i FE 5], BIANEE P HIGEKERE
1000ml, %&% 1000ml BEEGHH A+, 4°CLRAT -

(5) Bzl (1) HHCH]

FIHFRPARHUH 2 B8 72.0g, Tris 15.15g, JNZE 1000ml KAt , INAZY
800mI W ZK, ML IHEHEER T R 5, BB ANEKERZE 1000ml,
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200ml FEE, HIXUZE/KE 24 1000ml, Foil il D<FE L i, 4°CHRAT
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(5) 150V HLyk 90min;

(6) JIHRHe% 250mA 100min K A A EER H 22 PVDF i L

(7) 5%t 4= 2 i A 2 /N

(8) WE P, 4°CiHR (15-18 /M );

(9) [EW—4t, TBST ¥R 10min>3 Ik ;

(10) =R E 90 2 /I

(11) TBST ¥E/E 10min>3 X ;

(12) K RE3E 25 2 A% 17K i T30S B S I ) RO A 28 ROGTRR R B AP il AT

LSS ZUEENGE

1.2.3 SR
B35y BT

1.2.4 4HEE RNA 2B
35y BT

1.2.5 RNA i#%% 3% 73 cDNA
b ER o Bk

1.2.6 miRNA RERERE L 53R

(1) W N
NN ey T UK B BCH] 10pd S SR A :

%l fi &
mRQ Buffer (2x) Sul
RNA sample (0.25-8ug) 3.75ul
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WG SR AR«

5L I 1)

37°C 1lhour
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85°C 5min

(2) JMiZibfE, AR cDNA Hiin A\ DEPC /KFEES 100ul, E 1-20°C
B AR FE R AT

1.2.7 qRT-PCR

(L 5¥cit5 &

MiRNA 5195 i B AE TAYA RN " s 56 8. MR8 5146 i HI 3
N4, IR IFE SR TR G, IR TCEE KR XK EL R 100uM K A7 T
-20°CHRAF . BCHI_ ENUSNAR R, 4 SI B BARFE 10uM R EE I TARBUAE A -

ElEZ 2N

MIiRNA £ R S5 (5°-3)
mmu-miR-135a-5p CGCGGCCTATGGCTTTTTATTC
mmu-miR-34b-3p GCGGCCTGATGACCTATGATTT
mmu-miR-142a-3p AAGCGACCTGTAGTGTTTCCTAC
mmu-miR-194-3p TCCAGTGGAGCTGCTGTTACTTC

(2) mRNAQRT-PCR FAH1% M
P20 R sy Tok EECH] 10ud SRR R TR A :

vl i &
TB Green Premix Ex Taq Il (Tli RNaseH Plus) (2% 5.0ul
PCR Forward Primer (10uM) 0.5ul
PCR Reverse Primer (10uM) 0.5ul
KK 2.0ul
cDNA 2.0ul
Total 10.0ul
ENUR AR -

5L I 1)

Denaturation
95°C 30sec
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gPCR x40 Cycles

95°C 5sec
60°C 30sec
Dissociation Curve

95°C 10sec
Melt Curve 65°C - 95°C, increment 0.5°C 5sec

(3) MIRNAgRT-PCR WL M
R A ok BRI miRNA 10pd R AR 2R TR A :

vl =
TB Green Premix Ex Taq Il (Tli RNaseH Plus) (2% 5.0ul
miRNA-specific primer (10uM) 0.5ul
mRQ 3’Primer (10uM) 0.5ul
RNase Free dH20 2.0ul
cDNA 2.0ul
Total 10.0ul

¥R B T oK _EECHH] U6 10pl e WAK R IR & :

%l =
TB Green Premix Ex Taq Il (Tli RNaseH Plus) (2% 5.0ul
U6 Forward Primer (10uM) 0.5ul
U6 Reverse Primer (10uM) 0.5ul
RNase Free dH.O 2.0ul
cDNA 2.0ul
Total 10.0ul
ENURNARF -

N i 5 I 1]
Denaturation

95°C 10sec

gPCR x40 Cycles
95°C 5sec
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60°C 20sec
Dissociation Curve

95°C 60sec
55°C 30sec
95°C 60sec

(4) FAREHHAT R =KEL, A 24T, mRNA Ll GAPDH
EANZ, miRNALLUGEANS, XRIEEHATIHE.

1.2.8 1L SMEEZARE MiRNA 858

miRNA mimics 1 miRNA inhibitor 5 g4 T A w] & . ARIEE s FH Ul
B, RGIEE R TS, N TG K B XS /K BC R AR AE

(1) miRNA-RFect™M R &% (LA ZALBCABED:

1) 20pmol (1ul) miRNA F 100pl TG Ifi i £ 77 24 R 5

2) 2pl RFect™ A 100ul To i85 77 Em ke, RS, =IRIFE 5min;

3) WEHEH miRNA FBR S RFectM B RIR S (AR 200pD). HEIR
5, ZiRFEE 20min;

(3) # 200ul IR EMIIMAEEFRALN, RLEA Iml LiiER; 7. BB R
BEFRAR, RS

(4) 37°CH;F7 48 /NI, qPCR KL R . BURE IR 72 /N SRl 2
FKF

1.2.9 AR RIIR 318

(1) #Yse e a s R, FMCLEE MR i, 16 B LR MRIIR ;
(2) PBS ¥E4iff 3 vk, ZBrXITHI4HM, IIAR:FRIE;
(3) TN 37°CEEF=4E, 4% 0. 4. 8. 12 /NBTHURE, #AHE.

13 gt E S

¥H GraphPad Prism v9.0 (La Jolla, CA, USA) 4347 Si it 24204, A 258l
BILF A R e 2R R . RS EEBCR FIOAZAE A t A5G, 2 AFEATH B
BRI RR 27 Z 50T P 1H< 0.05 N Guit % s
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2 RWEER

21 TGF-p A5 RABHER MIRNA RiXERIEEE ST

AT TGF-B FTCoAMEA I ZHANHET TR REAT T miRNA ¥ HN ), i
g 7 ZE ) mIRNA 14 4 (5503%816> 2, p < 0.05), HH3&ik BFEA 44,
THEA 10 A (B 2-12). N 7TIRFTXLEE R miRNA B EAEY > Dhae, |
X F R WU LS K AT T GO B AR KEGG g7 #r. fEHLAITRER , H
WA R EEERERRE. £K. SHREYERS: ST EEEgR
R MR XIS, AHMRIESE, MM E RS S RIRE A R iETE.
R TIEEAE A A% (B 2-10). GO HEAMME L. ¥xH T E A1k,
BEER ad-pl EEWE (K 2-10). KEGG MW EHESE MAPK {5 5 8% AN
Hippo 15 51855 (& 2-1d).
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B 2-1 TGF-p a5t ey £ 7 miRNA R X R HRERSIT. (), BERLHHAL
T MIRNA Z#FAFTHEFEKXE. (b), £2F-EZXE MRNA ARNELHGERAEL X,
(c), Z2F&&EH MRNA RAFEL F GO o474 R, (d), £F&AH MRNAFA LR
8 KEGG £ #74 RAT 20 4.

Figure 2-1 Differential miRNA expression profiles and functional enrichment analysis between
TGF-p group and control group. (a), Color-coded heatmap showing the differential miRNA
expression profiles in the transcriptome. (b), Gene function classification of differentially
expressed miRNAs predicting target genes. (c), GO analysis results of differentially expressed
MiRNAs predicting target genes. (d), Top 20 results of KEGG analysis for differentially

expressed miRNA predicted target genes.

2.2 qRT-PCR BHEZE F3RiLH) miRNA

BTGP 1) 22 7 30k miRNA 4558, RATBkIE T 4 & TGF-B F
Wijg 15 LK miRNA (miR-135a-5p. miR-34b-3p. miR-194-3p. miR-142a-3p)
BE4T T gRT-PCR HIIGIE. R ER, OANEIZ TGF-p T7il/F miR-194-3p.
miR-142a-3p KILF L EHIN (B 2-2), SFLER 8. WL LR, AT
U EIE b B 2 () miR-194-3p 1E R S FE 0 4 .
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mmm  Control
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20l L
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Relative expression level
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R o N A

& & & ¢

B 2-2 qRT-PCR RiE3: T AR F F A £ F miRNA &%, N=3; *p<0.05, **p<0.01,
Figure 2-2 qRT-PCR validation of the expression of two sets of differential miRNAs in

transcriptome sequencing. N=3; *p<0.05, **p<0.01.

2.3 MiR-194-3p FEHLIMNEAME EMT 1372

BATE LA FE G B, B4 E10.5. E12.5 fil E14.5 £l miR-194-3p [
RIETEN, KOBEEMIBOIEIRE, 1E0IMEI A+ miR-194-3p 1k &1 i,
PE7R miR-194-3p T RES 5 7O MER B IX LEOCHFT BLY EMT 132 (& 2-32). L4k
MY ES 3% 5 KRG, 4% miR-194-3p mimics fli it Rk, gPCR kil &k &,
B e 48 /NBEIG, AHM R TSR RIE A, SRS IRECA M RNA A A
EMT AR EVIRIE . FRATATLAURIL, FIWHRZAALL, %% mimics Z )5 miR-
194-3p FikEREW M, UEAEGEL) (K 2-3b). S TFTWEMREES, K&
miR-194 2 J&, ZHfk 2 B AN, AR H 2R £ BwdEs, Rl
A (K 2-3c). gPCR 45 HE7~, miR-194 it RiAM b 4ifutr £ E-
cadherin ik & & & />, 1A B 40 B AR £ 4 N-cadherin. Snail . Vimentin .
PDGFRa fll a-SMA {RIEEZE N (B 2-3d). R, FEABCE R RTER
5 miR-194 2 J5 40 E-cadherin A H & E R E WD, 1 Vimentin, PDGFRo 1
EASEEE S, R kET EMT (8 2-3e). HETOLERER, S8
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mm mimic NC = miR-194 mimic

AR

Migration rate

TR

Oh 4h 8h 12h

h

B 2-3 it &5 miR-194-3p Tif F s EmME K £ LR 8 f#4. (), qPCR 47 8%

mMiR-194-3p AR B A&fs R & (E10.5, E12.5 #= E14.5)8 2 2 A B F . N=3; *p<0.05,

**p<0.01. (b), qPCR A&M 5L tm e 3% £ miR-194 mimics & miR-194-3p 89&% . (c),

&I MiR-194 st Bty it A, (d), iT& % miR-194 B qPCR &AM EMT #7&
H & E KR, N=3; *p<0.05, **p<0.01, ***p<0.001; ns, L RF £ F. (¢), L&A miR-194
& E Gt Em EMT AR E %A E& T . N=3; *p<0.05, **p<0.01. itk miR-194 & %%
XA Vimentin (f)f= PDFGRa ()89 % 32 A& E. (h), MR E B 54 R R

Oh, 4, 8h, 12h B ML A H . N=3; ****p<0.0001.

Figure 2-3 Overexpression of miR-194-3p induces epithelial mesenchymal transition in
epicardial cells. (a) gPCR analysis showing significant changes in miR-194-3p expression at

different embryonic days (E10.5, E12.5, and E14.5). N=3; *p<0.05, **p<0.01. (b), gPCR
detection of miR-194-3p in epicardial cells after transfection with miR-194 mimics. (c), Cell
morphology of the overexpression miR-194 group and the control group. (d), Alteration of
EMT markers detected by qPCR after overexpression of miR-194. N=3; *p<0.05, **p<0.01,

***p<0.001; ns, not significant. (e), Altered EMT marker content detected by protein
blotting after overexpression of miR-194. N=3; *p<0.05, **p<0.01. Altered fluorescence
intensity of Vimentin (f) and PDFGRae. (g) detected by immunofluorescence after

overexpression of miR-194. (h), Cell scratch assay to detect cell migration after scratching
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for Oh, 4h, 8h, 12h, respectively. N=3; ****p<0.0001.

2.4 #0%l] miR-194-3p AT gEHNEI D SMRGHRE EMT

MR % 5 KJG, Y miR-194-3p inhibitor {# K EM ], gPCR
MM RIEE. Y 48 NG, UM RS N RGNS, SR 5 SR E A
RNA FUE AR EMT AR EIIERIE . FATATLURIL, Fu AL, i
inhibitor 2 J5 miR-194-3p KA & BE WD, UEH YD) (K 2-4a). G FALEE
ML, M miR-194 5, AXHHEEAR LA a5 T R R % (& 2-4b).
gPCR 455 7, miR-194 il 20 b 4n ffabr E4) E-cadherin KA & W&, 1M
5] J5R 4 o b &% N-cadherin. Snail. PDGFRa. a-SMA Il Fnl [k i 2% P&
(B 2-40). [FIFER, A Eid g B SR miR-194 2 540 E-cadherin (8 H
SRPENZ, M Vimentin, PDGFRa 15 A& EREFC, R4 EMT 1
IRERAE T (B 2-4d). BRI TR, HH] miR-194 244 Vimentin,
PDGFRa %t B2 55 T 0T R 2H,  $27 (8] Jow 40 i 280 Aot REZH AR B B /D (& 2-4e 1
o AT WERAMMIITRERE ), FAME T AARIRSER, SRI0 45 R R RHH miR-
194 M AHHLTRE ZRAE 4 NN GEAE, T 8 /NN JE T ARIT R e 1 S E KT Bl
(K 2-49). 25 LR, ) miR-194 W] U] AME4H L K 4L EMT.,
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Migration rate
o
(%)
1

Oh 4h 8h 12h

B 2-4 #4#] miR-194-3p T3 &] SN 4m A 69 L B 1A Fi 464k, (a), QPCR AWM SME e
3 % miR-194 inhibitor & miR-194-3p #54-&. (b), MiR-194 #p#| 4843t B8 48 6 4w R 75
Ao (C), #% MiR-194 & qPCR £ EMT A2 & %8 & T % 2. N=3; *p<0.05, **p<0.01,
***n<0.001, ****p<0.0001; ns, R BF £ H#. (d), #H MiR-194 B & & ¢FiL&M EMT 45
EWAEXE . N=3; ****p<0.0001. # %] miR-194 & %5 3¢ £ @ Vimentin (e)#=
PDFGRa (MR AZE A L. (0), MRS AR RE Oh, 4, 8h, 12h & it
M. N=3; **p<0.01; ns, TEF £ #.

Figure 2-4 Inhibition of miR-194-3p inhibits epithelial mesenchymal transition in epicardial
cells. (a), gPCR assay of miR-194-3p in epicardial cells after transfection with miR-194
inhibitor. (b), Cell morphology of miR-194 inhibitor and control groups. (c), Alteration of
EMT markers detected by gPCR after inhibition of miR-194. N=3; *p<0.05, **p<0.01,
***n<0.001; ****p<0.0001; ns, not significant. (d), Altered EMT marker content detected by
protein blotting after miR-194 inhibition. N=3; ****p<0.0001. Altered fluorescence intensity
of Vimentin (e) and PDFGRa (f) detected by immunofluorescence after miR-194 inhibition.
(9), Cell scratch assay to detect cell migration after scratching for Oh, 4h, 8h, and 12h,

respectively. N=3; **p<0.01; ns, not significant.
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MicroRNA 52 19-25 MZHIR K /N AEHRID RNA ) —A 748, i fiskk
FAMICRT S5 B9 AS RNA ) 3 JERITEX, IR 553 a4t B D iR FEL BT A/E mRNA %
f, AN LE 3 S o A SR R R IA o PR RE )2 BBl F PR A4 R, B
microRNA 73T 28 2 f7 1EH 2055 8 f7fY 6 MNMZ TR . MicroRNA 7E % H 4 i,
H RNA B&H 11 #5%, I£LL pre-microRNA F1/5% pri-microRNA R4 T
BIRE, XEGRTEATRER A TR 782 2 R T 1 microRNA 401,
HAr, AXO&%xe B 1500 4 microRNA . B [5 3h B8 Ff 1 17 51 1)
microRNA, #1401 miR-195a 1 miR-195b, BIfHEA I T AR MY EAL B, A
AR ThRERE 1. H AT 20 TP A [R] IR S PR 16 15 RO B 264 N 48 5
EMT; Bl Snail, Slug, Twist, Zebl F Zeb2. FA'TH Fixhix et T AEM NG K
BB LGS I B microRNA K] 1SR . JLAIEERY], ARE0E
() microRNA 7] LATE & & A/ a0 23R4S IR T TwisttR1/a Zebl/zeb2™), &
DI RGEF, AT EMT 2 microRNA (33578 I AR AR th i T By
Bt EONERILRGIFEF, A =% microRNA 257 EMTES], { miR-23.
miR-126 F1 miR-199, ‘BRI T EMT MIiE/E . EATRIThREREIEE /N . 29 An
PRI, R ORAF I, XA SCRE T 2 A ST IE B IR . 7E O AR ) (8] 5 AT AR
i, FRATXT microRNA I3 /E I T A M B =07 Faf ki, T
microRNA ] Dicer B2k ] RECOAMEIE 240, (H EMT H AR 52 21 7™ H 520
U, FEXFIBOLT, # miR-21 o] T3 EMT i3k 24000 4SR5 20 il [ 2T 4
Mpportb. H—TJ7m, BRI, PrA RS RE T L 23] microRNA
IR

BT microRNA 76 EMT AH A5 5 0 H A1 G B 5 S IR /K7 R A% I T HL
M4k, —LERFFIESR T microRNA L Hz 1 5 4H A5 4 A ik R 240 A L 2 T
fER . miR-122, miR-24 Al miR-1291 7] LA EL#4E ] RhoA 3021, i miR-22
[Vl B T DA e T B 1 ek 220, TR E e A o 4 i ) ] Jof 200 A ) 2 2% 3o et v 4
S SR IE AN B S A L. JEIRIE, Y2 microRNA FIIE#E R EAT claudin
Uik . FfhliE miR-10b 1 miR-214 S kB @S 4 7 E-cadherin () 3° UTR E4%
1% E-cadherinl?24, Tjlaj#2i+% E-cadherin /& H £ microrna /S, filtn,
miR-200 M5 p 1125281, b4, miR-27a BL#21H4% M4 A K (VE)-cadherin[?%,

54



HREMNRFELH R LELMRIC

1M miR-199a 7] iff#% N-cadherin [)3KIAEEY, Claudin 1 #1 Claudin 5 4 5% miR-
155 Al miR-30a £ microRNA B f # [ P32,

HAT% T miR-194-3p (W FCILARAD,  AE— L8R RE . miR-194-3p 224410
7 TGF-B f2it EMT [E FBILL R A 1 240 Fryal A% AR 228390, 5 5304117
FLRK I miR-194-3p (R HECHMELHML EMT AT /E AR, 7T ReE AT
Fit s RS Bom AT A B, MR EIRES N EMT ke
WO R A RS @k 518, 5 H AT IS A RIE miR-194-3p fERfin & & i i
PR o FRATTUEREZE T AR FUARE T O A M LA L R 8 234 7T e 5 WA el
1A BOHT i 78 K I miR-194-3p AT A [ Wi #E R 4245 FR I, AR LAk 1 1 42
TEH S HLHLE 2 — P 5T

ORI 240 B SR 2 - 4 ke B 1 PRDE AR A AE BRI R TR RGE S, T E ATIE
B R T IR RGeS I FR I RkiE . 28 BRTiR, BATHIWE 7T R 778
AP B I FE ) microRNA HIZIETENL,  HG microRNA Y FRl #E 5 R 347
1 GO KEGG 73 #fr. BATERKIE S microRNA AHIC AN MLIERE . A& 4L
SR TG ER — RIVR B KNG S BE S5 T OMRIRE, X NEEIT
OIER BEIES IS RNA SR At 1 e 5T .

INGS

AW LRI L 3% miR-194-3p 7] AL AMELHL ) EMT, 1] miR-
194-3p 4] 7O AMEANILE) EMT, M A TGF-B AlEE miR-194-3p {420
AMEANAL EMT (3 RE, N5 SE0F 7T miR-194-3p R 7o T IR AL B4 52 2Rk
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F=E4: miR-194-3p i@id p120/p-catenin = L:4b

FR40pE EMT 242
HIE

Wi EEA A, RATKIIERIZE miR-194-3p A LA E 0 71 20 il 1)
EMT, Ti#0f| miR-194-3p Wi 104 MELZRMLE EMT, MR TGF-B nlifid
mMiR-194-3p Wz L AMELN L EMT a2, {5 miR-194-3p & 520 ek 4
FE PRI SR A% R 038 MR T AT, MicroRNA B i Bl T AMEC AT 25 & B 9w % RNA )
S ARRHIRIX, FFiF S A BRI R/ B mRNA BEAR, TR 5L 5 T AT 5
RiB. IEFIRE I AT FIHR AL, RIS microRNA 7) T 158 2 o LEfd 5]
55 8 LI 6 MZATIR. PRIk, FEIX AN /- FRATTH 188 3 75 2 9 3t T miR-194-3p (1)
PRI IR AT A 0ME B2, SAJE B qRT-PCR B0F Kffl e i 72 1 H A5 4 1o
AT AE FHXCR O 2R B iy SEIG AN T4 RNA SKERTT miR-194-3p 5L AL PRI AN
EMT R AL Z [AI 2 R R .
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PE.

SIVFAE

FePR A4 K 1Y 3 (5°-37)

Kras Forward CAAGAGCGCCTTGACGATACA
Reverse CCAAGAGACAGGTTTCTCCATC

Camk2b Forward TGATGTCCTGAGCTTGGTGAG
Reverse GGGGGCTAATGGGAACTGG

Ctnnd1 (p120) Forward GTGGAAACCTACACCGAGGAG
Reverse CGTCTAGTGGTCCCATCATCTG

(2) SERf e = PCR _EHL RN
YA R o> T oK EECH] 10pd S NAR 2R TR AR

%l fili B

TB Green Premix Ex Taq Il (Tli RNaseH Plus) (2% 5.0ul
PCR Forward Primer (10uM) 0.5ul
PCR Reverse Primer (10uM) 0.5ul
RNase Free dH20 2.0ul
cDNA 2.0ul
Total 10.0ul

EWUS B -

SN IS 18]

Denaturation

95°C 30sec
gPCR x40 Cycles

95°C 5sec
60°C 30sec
Dissociation Curve

95°C 10sec
Melt Curve 65°C - 95°C, increment 0.5°C 5sec

(3) FALWHHATED=IREL . X 22T, LI GAPDH fE A
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%, MWERRNFEEHTIHE.
1.2.5 HixfaE

(1) ARLERH psiCHECK-2 #fk, T7 B3l T/ N2 wbEM S IX, FH
Xhol #1 Notl #§MEgY)A7 s8N H R B
(2) HEK DNA FFIME B :
Psicheck2-Ctnnd1 WT (Ef4: ) NM_007615.4
cgccactctacctgctccatatgggcttataatatattacttttattttttggtggtgaaatggactgatgatttttttcctttctte
gctggactattgtgccaactgccaggctgactcctacccttgtagcccaaattggctgecgtcatccgtgaattacctacatctic
cactgaagtttaattgtcctatcctcccagaccctacttccagttttcccccaagaaacctgactctgttatttgcatatcttgagaaa
ctgctgcagattagctctttttgccagecttccctggaactcttggccttgcatagagggagggagagtggaactctctactgga
agcaatgggaagaactgaaaattacacactgtctgttcagcagtcagcattc
Psicheck2-Ctnnd1 MUT (5245 %!) NM_007615.4
cgccactctacctgctccatatgggcttataatatattacttttattttttggtggtgaaatggactgatgatttttttcctttcttc
gctggactattgtgccaactgccaggctgactcctacccttgtagcccaaattggctgecgtcatccgtgaattacctacatctag
gtgacaagtttaattgtcctatcctcccagaccctacttccagttttcccccaagaaacctgactctgttatttgcatatcttgagaaa
ctgctgcagattagctctttttgccagecttccctggaactcttggecttgcatagagggagggagagtggaactctctactgga

agcaatgggaagaactgaaaattacacactgtctgttcagcagtcagcattc
1.2.6 3 FRERE
(D g1 BigETAEERAR G, 72 alMkEE 10uM KBS H .

(2) psiCHECK-2 i Xhol, Notl X(Eg1], BEIARZRIT:

%l &=
psiCHECK-2 #44(1000ng/ul) 2.0ul
Xhol 1.0pl
Notl 1.0ul
10 X buffer 2.0ul
H20 14.0ul

Total 20.0ul
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¥ ERTEH S MA EP B, BRERRS), T 37 F/KIBITIEE 2 /M.
(3) BEVISERE AT DNA B sk, VI Rl et i) psiCHECK-2 44k
(4) HFF#r Ctnnd1-3’UTR (WT)/(MUT))3REL .

(5) Ctnnd1-3°UTR (WT)/(MUT) H1id F AP & 2] pUCS7 44

(6) HHIFEXPCR, A&RUIF:

vl fi
Jr kAR AR 0.5ul
Pfu mix 10.0ul
Forward 0.5ul
(ATTCTAGGCGATCGCTCGAGCGCCACTCTACCTGCTCCAT)

Reverse 0.5ul
(TTATTGCGGCCAGCGGCCGCGAATGCTGACTGCTGAACAQG)

H20 8.5ul
Total 20.0pl

KLl EFrA AN EPE R, BEIRY, BT PCRACHEATY

NS BARFY -

SNE i I 1]
Denaturation

95°C 3min
gPCR %29 Cycles

95°C 30sec
56°C 30sec
72°C 1min
Extension

72°C 10min

PCR 5¢ iJm #E4T DNA BERHLIK, VIR R H B R BL.

(7) HAH:
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7l 1 i i
RS A H B A B 1.0ul
Bl ) oy Ak 1.0ul
2 X Super Fusion Mix 5.0ul
H.0 3.0pl
Total 10.0ul

PL_ESERERAE S0°C/K IR SN 1h.
(8) it (R A&4f: DHS50):

1) DHS J&Z 7520 M-80°CURFI S HIR 2 J, SLZNEIK ERbtl, 32850
PSRBT R, R FEAUASIR |

2) FlgASM R, PEE 20 pL MR DAL, 32 5 AR 54K
110 MEIMAERZ Y, VK EiAE 20-30min;

3) 42°CH#N 45s, IBISE LA LAHRAIUK EUKE 2-3 min;
4) fElFa Y, A S00uL LB #9773 (ftEz), FL b NEi#H 3-5 1
5) 37°C. 230rpm & 557+ 45-60 min;

6) K TR VA BAH S O R b, IRARIIAL, ARJEIAR TR 37°CHE
AR R 9% 12-16h;

7 B RPEBREE T Iml SHMER LB B 3R3E A, 37°C 250rpm/min £
16 /N, BEFDIBGAIE, K BH P T 0% 2 =0 P s

8) LLxFMIFFat R,
1.2.7 MpasE

(1) MR¥EFR BRI M E FLECR, Fegenr—REE4T 293T 4H)futlitk (96
FLIR, BEALAIMEELIY 3 X108 AN, R4l Ik F 50%-70%EA7 41 M F% Je s g ;

(2) # 10ul DMEM 5 0.1ug ) WT/MUT H 5 %2 L & 5pmol ) mmu-miR-
194-1-3p/Negative.Control (N.C) # /MR EERME GHFW a), 5% 10ul
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DMEM 5 0.2ul 1] lipo3000 4% JLid il 78 2] G b)), o =i & RVl k4T

&
(3) Ke¥i il a SR b 7e IR 2], =iRAFE 15min;
(4) KGRI 96 FUAR P, BB RE IR, BORTRA P RIR;
(5) ¥4t 6h Ja e s IR A 5
(6) ¥t 48h 5 BEAT 2O R BRI
1.2.8 RN REHI

(1) ¥ 5XPLB (Passive Lysis Buffer) H Z&1#/K#iFE & 1XPLB, L 96 fLIR &
FL 100ul FEIEINN

(2) INFEAEMRATAT AN, & T = IRER L8R 15 b,

(3) B2 2= 1.5ml EP %, 4°C 12000rpm 50> 10 438h, B FiE#
N EP %

(4) 96 fLBH im A Luciferase Assay Reagent Il (LAR 1) ( Luciferase Assay
Reagent, Progema) T.{F % 100ul;

(5) AN 20ul 40 MRV, INFEARIRATIRS) 2-3 X, Wil Firefly
luciferase 16, IHAE N SE;

(6) JA 100ul Stop & Glo® Reagent (Luciferase Assay Reagent, Progema), fl
FEMYRITIR AT 2-3 7%, M52 id3% Renilla luciferase {8, MAE RS IR R EE.

1.2.9 ihSMNRLRE SIRNA 3

SiRNA 1 il T ARG M. WRAEEREHEM T, RZHEETHE,
TN TC K B X 7% 7K e R AR A
(1) siRNA-RFect™ B &WIHESR LA+ AL RHD:
1) 20pmol (1ul) miRNA F 100pl TG ifi i £5 77 45 R 5
2) 2ul RFect™ H 100pl Jo M if 5 723608, 1R, ZEIRIFE 5min;
3) WEHEH miRNA FiBR S RFecttM B RIR G CEARR 200pD. HEIR
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5, ZiRPEE 20min;

(3) K 200pl IR EMIMARE TN, BALEA Iml LiliEE . BRRD)
BRI, YRS

(4) 37°CH;3% 48 /i, qPCR AL MR s BB 3% 72 /N JE Kl 2
SV G

1210 EH-EBAXE (PP1) MEHHh

FEMIZE S, B E AL — D 5, BT B AR R T — AR
FRIIP 2% . R E PR R R R IA B, EAT 18] AR BLAE F AT BLSE i 21BN
REITIRE, MR TR DhEE, IR R RO AL . PPI M2
STRING (https://cn.string-db.org/)F1 Cytoscape % £F (https://www.cytoscape.org/)iFE 1T
7T

13 ZitES

% F GraphPad Prism v9.0 (La Jolla, CA, USA) i AEHEAT Gi it 24004, B il
B LT ME R UE 22 R R o PILREA (8] EL R MO REAS t 1206, 2 4L REAA] b
R BT 2001 PAE<0.05 NE St 5E L.

2 SLIHHER

2.1 miR-194-3p $ER TN R HEME R F S

N T EAERAHL TN miR-194-3p (Y T IFAERER, AL & 1 = NELE I
TargetScan (https://www.targetscan.org/mmu_72/), miRWalk (http://mirwalk.umm.uni-
heidelberg.de/) Al miRDB (https://mirdb.org/mirdb/index.html) 247 Bt & T - 2241 =55
RUEBOLAZ S, 58] 7 91 A =ANHdh = SL R B A #E3L A (18] 3-1a). A
Metascape % FiMI#E R K #E4T GO 434, GO /B, TR BFEK
AT AR Foe A RS FE g (K 3-10), R ET
MEREIE. H94%. ARMZHAEYER BFEd (8 3-1d. K5, A
il Cytoscape ##FH () CytoHubba app J& T~ PP %45 23 47 75 I #0358 D] rp e % o i
B (& 3-1b).
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miRWalk

TargetScan

M positive regulation of glial cell proliferation
M Rap1 signaling pathway - Mus musculus (house mou
W positive regulation of neurogenesis
M apoptotic signaling pathway
W regulation of meiotic nuclear division
positive regulation of monoatomic ion transport
M regulation of cellular senescence
W regulation of developmental growth
Wiregulation of protein localization to membrane
[ regulation of anatomical structure size
peptidyl-amino acid modification
[ Transport of small molecules
W protein localization to cell periphery
W endocytosis
[ neuromuscular process
I secretion
positive regulation of cold-induced thermogenesis

3
X\

X

i

\ N7
7]

| | G0:0032502: developmental process

] G0:0023052: signaling

] G0:0022414: reproductive process

| GO:0051179: localization

] G0:0008152: metabolic process

] G0:0040007: growth

] GO:0065007: biological regulation

| G0:0009987: cellular process

] G0:0032501: multicellular organismal process
] G0:0042592: homeostatic process

0.0 0.5 1.0 1.5 2.|0 2.5 3.0 35
-log10(P)

d
A 3-1 A miR-194-3p T A B A L A M3 & F o947, (), HEBEBF=AKERN
FARGE, (b), ANIL R X4EFHE Cytoscape ## F & CytoHubba app £ ##,
TEROBRERBEXBEARNGFL, X LR TR, (), AALELAFYGCGOTEML, T
EEATEIBORAEAETELENAE, FEAXRIKYAETEREGLARKE. d), W
M AR EHFIRTE.

Figure 3-1 Predicted miR-194-3p downstream target genes and their bioinformatics analysis.
70
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(a), Venn diagram showing the intersection of three data predicted target genes. (b), Hub
genes of predicted target genes were selected by CytoHubba app in Cytoscape software, and
the color of nodes gradually changed from yellow to red according to the score of hub genes.
(c), GO enrichment network for predicted target genes, nodes indicate the function enriched
in the annotated ontology term, and node size refers to the number of genes belonging to the

term. (d), Predicted biological process enrichment of target genes.
2.2 gQRT-PCR B&3E miR-194-3p 1 & H

LT BT T A FOUI AL R B A= A o, AT T 3 AN SRBEREE]: Kras.
Camk2b A1 p120-catenin, f# ] miR-194 mimics it ik miR-194-3p Ja il o g
FI mRNA fJRiEE (& 3-2). AL, miR-194 mimic 41 pl120-catenin
KiEEEEFEFRK, 1M Kras Al Camk2b MIREENETLHE ER, R pl20-
catenin 7] G2 miR-194-3p (K] 4R .

1.5
_ e mimic NC
s ~ ns = miR-194 mimic
2 ey
S 1.0
@ { ‘}L‘ 2] )
[/}
g
(=%
>
@
2 057
5 b
Q
(14
2 Ne] -
> =
+ @*‘} &
i i
RO
Q

A 3-2 it k& miR-194-3p & qPCR &M T MM £ Bk X & T, N=3;
****n<0.0001; ns, LB F £ F.
Figure 3-2 Altered expression of downstream predicted target genes detected by qPCR

after overexpression of miR-194-3p. N=3; ****p<0.0001; ns, not significant.
2.3 miR-194-3p i&id 4[5 p120-catenin @IS SMELAEE EMT

PATE @ FEZE M uh TargetScan il #5 2] miR-194-3p & p120-catenin [ 7]
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RegE A (B 3-3a). BEHRMDESMRENE AR (WT) MRER (MUT)
p120-catenin 3’ UTR #EAT RGBT 5250, 1ESE T miR-194-3p 1 p120-catenin
Mgiahoa (B 3-3b Fl ), FREATRAHEMEIEH . R HETR 5 KRG
FELZN B 3% YR 2 41 pl20-catenin /N4 RNA (SiRNA), gPCR Fl%s [ ERC A&
p120-catenin ik FMHI M. 45 F R, pl20-catenin £ mRNA KF (& 3-3d) A
EAKT (K 3-3e) Hudmbl, i8] siRNA #YLkTh. N TR miR-194-3p il
IF pl20-catenin K ¥ 0 AN A0 i EMT, AT F T rescue 5236 . BT
microRNA M= 5EE: RO FORIE Kk &, BRI IRATFER 4 1 miR-194 inhibitor 1L
HMNIEZRL EMT BRI, %54 p120-catenin SIRNA 5L R ) 15, MELLAME
i EMT IR E S IME . gPCR 45 LB R, ##H] miR-194-3p F i 4L
SIRNA BI¥EXT RS, (OAMEZHM EMT #4155 R AR . 4306 miR-
194-3p K [HEEHEH siRNA JTERHEFE K] p120-catenin, E-cadherin 1A & 8 & /b H
N-cadherin. Vimentin 1 PDGFRa FRiA R &, $27~ pl20-catenin 5K 1 04h
JELZH A 42 miR-194-3p inhibitor 4] EMT i42 (& 3-3f). [FIFER), EEAKF
WIGIE IR (K 3-39),

DL ESEREH, pl20-catenin 1Fy miR-194-3p HIEIER, HFEIFES S TR«
OAMEAN L EMT (13 72
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Posilion 173-180 of CTNND1 3' UTR i - . GAAUUACCUACAUCU—UCCACUGA. . .

Predicted consequential pairing of target region (top) and miRNA| Site | Context++| Context++ score Weighted Conserved |p
[battom) type | score percentile | context++ score | branch length | ©7
96

8mer  0.27 0.26 0 <01

mmu-miR-194-1-3p 3 COUCAUUGUCGLCGAGGUGACE
Position 8657-6663 of CTNND1 3' UTR 8" ... GCAGUUGUGACGCUCCCACLGAG. . . Tmes

A1 -0.03 18 0.00 0 <041
mmu-miR-194-1-3p 3 CUUCATUGUCGICGAGGLGACT
Position 12875-12881 of CTNND13' UTR 5 . .. AGUCAGGGCUCUUAACCACLGAG. . . Tmer-

A1 -0.03 36 0.00 a =01
mmu-miR-194-1-3p 3 CUUCAUUGUCGICEAGGGACT

SV40 Promoterl: Luciferase — P120 catenin-3’'UTR — poly A

P120 catenin-3’UTR WT 5’...CGUCAUCCGUGAAUUACCUACAUCUUCCACUGA...3’

mmu-miR-194-3p 3> CUUCAUUGUCGUCGAGGUGACC 5’

P120 catenin-3’UTR MUT 5’...CGUCAUCCGUGAAUUACCUACAUCUAGGUGACA...3’
b

1.5+ - 1.5 o SRNANC
£ - ns 3 . = p120 siRNA
£ [ B =
& 1.0- afEs oot 2 1.0
= A 0w
2 g
s =1 g g
'
o 0.5- C o 0.5-
5 2
K s
e P
0.0 T T T T 0.0-
O R & R § i
*\x ,\q“:b &x\; '\g&:b p120-catenin
Q-;é & & ¢
'\’]’ x‘e ‘P x<°
b} No&
& ¢
S A
XV &
)

1.5

e siRNANC
*x = p120 siRNA

310 =4
©
=
o
"
£ 0.5

0.0 T I_;‘IE]

p120-catenin

e
73

https://www.cnki.net



HREMNRFELH R LELMRIC

*kkk * * *
| I |
* *k * ns
] 1 I I
ns * ns ns
25— | [1 M1 M M1
> * *k * o * * * ns mmm inhibitor NC
3 0d[ 1] mm miR-194 inhibitor
s mm miR-194 inhibitor + SIRNA NC
a 1.5 mm  miR-194 inhibitor + p120 SIRNA
s
o 1.0
Q
2
& 0.5-
©
14
0.0-
& & o S
o N o &
° s & &
p‘b ,C? K\ Q
< =
f

ww -
[ 1 f |
* ¥ * *
120siRNA - - -+ 1.5 o

4 = inhibitor NC
siRNA NC - - + - ) o
miR-194 inhibitor -+ + =  miR-194 inhibitor
inhibitor NC =~ + - - - —
E-cadherin 135kDa L

miR-194 inhibitor + siRNA NC

B
.
I 1
* *

2 1.0
i g ¥ g miR-194 inhibitor + p120 siRNA
o £
PDGFRa 190kDa 2
= w 0.549
Vimentin E— —§ 57kDa
B-actin |eem e e w» | 45kDa
0.0-
E-cadherin Vimentin PDGFRa
g

B 3-3 miR-194-3p i# i¥ ¥&./ pl20-catenin 4= SR e b & W] Fi 454k, (a), TargetScan
M 35 FM miR-194-3p 53X B pl20-catenin & 3’UTR #4445 %, & EE T ip5i#
B (b), HIEEF AR FREAH pl20-catenin 3’UTR. (C), MiR-194-3p mimic F= p120-
catenin P AR 4y UTR £ L6, RAFBENRK, RFTCNYELBEMEIERN. N=T7;
**0<0.01, ****p<0.0001; ns, £ B & £ #. (d), gPCR #M p120-catenin siRNA #9 % Bt &
R, N=4; ***p<0.001. (e), & & FFi&EHM pl20-catenin sSiRNA 69 F IFI KX R . N=3;
**p<0.01, (f), qPCR #&M#p#l miR-194-3p /& =4 miR-194-3p & ) & T EK p120-catenin
J& E-cadherin, N-cadherin. Vimentin #= PDGFRa 8 & 4%, N=3; *p<0.05, **p<0.01,
***%n<0.0001; ns, . F £ F. (9), FHRAIE MiR-194-3p & F=F#p %] miR-194-3p &y ]
BB pl120-catenin & E-cadherin, Vimentin #= PDGFRa # % % 2% . N=3; *p<0.05,
**p<0.01, ***p<0.001; ns, £ 8% £ F.

74

HERM  https://www.cnki.net



HREMNRFELH R LELMRIC

Figure 3-3 miR-194-3p regulates epithelial mesenchymal transition in epicardial cells by
targeting p120-catenin. (A), TargetScan website predicts the binding site of miR-194-3p to the
target gene p120-catenin at 3'UTR with decreasing prediction score from top to bottom. (b),
Construction of wild-type and mutated 3'UTR variants of p120-catenin. (c), Decreased
luciferase activity after co-transfection with miR-194-3p mimic and the wild-type 3'UTR of
p120-catenin, highlighting a direct interaction. N=7; **p<0.01, ****p<0.0001; ns, not
significant. (d), qPCR assays for gene silencing effect of p120-catenin siRNA. N=4;
***n<0.001. (e), Protein blotting assays for protein inhibition effect of p120-catenin siRNA.
N=3; **p<0.01. (f), gPCR assays for inhibition of miR-194-3p after and inhibition of miR-
194-3p after simultaneous silencing of p120-catenin. expression levels of E-cadherin, N-
cadherin, Vimentin and PDGFRa. N=3; * p<0.05, **p<0.01, ****p<0.0001; ns, not significant.
(9), Western blot for expression levels of E-cadherin, Vimentin and PDGFRa after inhibition
of miR-194-3p and after inhibition of miR-194-3p with concomitant silencing of p120-catenin.
N=3; *p<0.05, **p<0.01, ***p<0.001; ns, not significant.

2.4 p120-catenin FEZHAEHE MHE S BB R OSMNEARE EMT

T~ pl20-catenin #\ Ay 2 40 MRS TS 5 38 B 1 —5 53, ‘& AT L5 E-cadherin
MESS, 25 Ty, (5 HE 0 ATE R e R G R0 8 o X A E 5 W g,
M S5EGOIERRE . Bk, RATEZX ISR pl20-catenin 541 Mk S
TR T p-catenin FIHTER R G5 S ZRTHIRTF, EREFR 5 RO AMNELN
23 5 %% miR-194 mimics A1 miR-194 inhibitor {3 Hid Fik sl s, M p120-
catenin Al B-catenin PRI ABEN .. 45 R ERITFKIE miR-194-3p J5 pl20-
catenin FKiAE K>, HZATHIFRE RN, M B-catenin KIFREE BEW N, |
miR-194-3p J5 pl20-catenin KiAEIG N, 1M B-catenin FRIAE kL, F&7~ pl20-
catenin fll B-catenin FJREANTIAE R R (K 3-4a). N THIEENMN L THFXR,
FAEH miR-194 inhibitor T-HlLLAMELHALE pl20-catenin FIA 1 I i [H i1 ]
p120-catenin SiRNA KLy BL, W %LH B-catenin A8/ IF M p120-catenin
SIRNA ATk (B 3-4b), 1IEHH pl120-catenin ] {E Ky B-catenin f)_LilF, Z 5T
TR

25 L RTR, miR-194-3p WL HH] pl20-catenin AT T £ MK R 58 i,
B-catenin JRIEEIG N, (EREOAMNEAME EMT 7%,

/
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Ind
[
1

N
=
1

mm miR-194 inhibitor

—/
mm mimic NC 154 I
= miR-194 mimic - = inhibitor NC
rNC
mm miR-194 inhibitor 2 1.0 ’_‘ mm  miR-194 inhibitor + sSiRNA NC
mm  miR-194 inhibitor + p120 sSiRNA

p120-catenin B-catenin 0.0-

-
t
1

-
o
1

e
tn
1

Relative expression level
Relative expression level

ot
=]
1

a b

B 3-4 pl20-catenin & B-catenin i X £, (a), 2 MNAET LR X FIH MiR-194-3p #5: 5h
IR mAe P14 A gPCR #& A pl20catenin & B-catenin 49 & & ¥, N=3; *p<0.05, **p<0.01,
****n<0.0001, (b), qPCR A& % miR-194-3p J& =3 4] miR-194-3p &9 B & 8K pl20-

catenin & p-catenin & X ¥, N=3; *p<0.05, **p<0.01; ns, & & £ &,

Figure 3-4 Regulatory relationship between p120-catenin and p-catenin. (a), Expression of
p120catenin versus p-catenin was detected using qPCR in epicardial cells overexpressing and
repressing miR-194-3p, respectively. N=3; *p<0.05, **p<0.01, ****p<0.0001. (B), gPCR assay
of B-catenin expression after inhibition of miR-194-3p and after inhibition of miR-194-3p with

concomitant silencing of p120-catenin. N=3; *p<0.05, **p<0.01; ns, not significant.

3 it

B 2 B R B R AR K R B R RO W R 0 LAY, B A
FOBEEE . TR AU R AR I O U T DR R, AR A - 0 ] ) R 28
AT H R A B 2 I RV R A BAR AR R, Herh E-ESRE R E (E-
cadherin) JELEITA AN IR YR 51 . E-cadherin 7E4H/fI N 5 catenin ZX
AR EAER, oA pl20-catenin(FiFR pL20)% 5 ki E A Mfa e M K EE. 5

HAEEEREMRETWEEAERHE 8 MRZFFRMDYEBG LY E-
cadherin J&—F R ZEF MR HIHIE T, AMKA E-cadherin [k 2k 5 Sk 3150 SR 40
Pt fs I g RN B SR P14 22 A onE YR R TRUS ARG . Jefulih, pl20 £ %
R PE P T U o XS IERRE A S T R B b RORG PP AN AR MR Ok . 4H i
ARG R AR RV RFAE AT SR G T O R . REA VR 2 E R
E-cadherin fEVF 2k R EEYY, FLRAEFER MBI, (R, Sebr b, JEREM
Ry HOE 2 R AEFE S E-cadherin BURERETERE ARG BL TR, S, HHRIE T
p120 MR 1E A, K1, pl20 TEMRAGE A B H /R AL M JoHaE . A H0 4 B
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FHEATKI T pl20 Wk A (e O AMNEAN T EMT, 35 200 2% 2 K5 B AH
Ko

E-cadherin J2 — MR E, HMAMX IS T4 AMS R B H(EC) HE
ghRik, Hrp EC-1 @ik SAHAR4N AL E-cadherin EC-1 X [FIJE — AR LE A
S Y0 -GG B . SEAR, Rl 40P B E-cadherin 4T AE ) 45 A TR G, B
B TRG P sREERSl, 4RA N, E-cadherin Mt BE4E M (IMD) 5 p120 454, il
IR [ 45 & 45 /18 (CBD) 1 5 B-catenin 454 . B-catenin L 5 o-catenin 4 H.
fEF ¥ E-cadherin #E#:FIN AN E AH 4 F. IMD & & A & HLHIANZ R IEHR
Hakai (X 82407 5, B AL E-cadherin 43T H bribAT P 5 R0 2R (I B A RE AR, W
b X SEA 55, pl20 7824 E-cadherin FaE P 1) 3 B AT RIS, p120 @it
AT EA 0T ARM 25385 E-cadherin 454 . T AEEDIANAE 1
AEIPERR LA AL A, HUTT n o XIB(NTR) AT LLEA AR EE, AITEEAIF B n
Uiy SR ARTEI0, R A I I R g A AUE , BRATR IR p120-1. p120-2,
p120-3 Fl p120-4. KM pl20 MR, pl20-1, &F n ik gEH, X2 HAh
p120 SEAPARTERZ 1. BAMA SRR S T DU ARSI P A e, o
MNRIAE ¢ SmZEIR(CTR). A THFFERIBE R ILAE AMEAN I EMT 1 FEH p120
Y5 E-cadherin HJFRIAFAPMENER, SR FAKHIAE FLEFENLH]E 7 53— 2 AT
7o

P120 e HIHE % e MR vSre MRYD, HBERR b S At e e,
TR ] E-cadherin 1) A AR B JLBE G 10 2R AR, AR iU L E-
cadherint®>16211 [Nk, p120 #iFE2 N iR K2 B sk R A RS, 7E F R 4
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REEAIZiE-PR-0E e () TRBY, sk Tef2l fTUE RGN BEFE i — )2 P 2R 11 o JE 1)
JRANMD, X Tcf2l X AifA oS GH LI B A0 A1 L I & T i 42 0% B 22 81,
FEANE A, Tef2l 3795 O4MR EMT, XA BUBEE A Tef21 §RR 0o AMIE S E 1A
Snail. Sox9 F1 Zebl ff1 N RIERABA, Tf2l (R St Lo/ AR A (KI5 i A
EMT ZIAIIBDIALEI i ANE 2, 8 5 s 3L B 5 A EAE I LS E-box
AR FF(CANNTG) ) B3 45 & AT Ae A B T-ix e g #1831,

it Hippo {5 5 @ A0 IUAH ¢ i 3% R (MRTFs)/ 1L 375 J 5 8l ¥ (SRF) X}
EMT Fliz 3l 2 K #2 /7 1) i #2572 EPDCs R N D LAT A 7 ). Yap (Yapl)#l Taz

90



HREMNRFELH R LELMRIC

(Wwitrd) 2 3 Ab £ 57 i B ] R 7, % Hippo 38 B A7 [ 0 e 400 1) 3 B KRB, B T
VAT L 0 B A AT T AR B RE RS, Yap Al Taz IGAE MBS N AT
EMTB4, fdif] Wt1CreeRT2 27 BLEKI % Yap A1 Taz HEAT S5 HEATRBR AT LA 24
EMT #H2< TF R 1A, 4% Snail. Snai2. Twistl. Wtl F1 Thx18F°l, 5k,
Hippo J8 % 25 20 7E o AR B 48 i 4%, [RIOA Yap/Taz R (Hippo %) Bk lats1/2
B (Hippo 2 7iE) /N EPDCs 7E4H M A% Al G 4 4H A 344 77 T 22 I HH st 35281,

SRF J& — Rt i fAc oA MIE T SR A I EMT 250 E 2 TR, SRF &5
—FFAN CAIG £l DNA 3 F[CCAIMGGIL &, Mm-S NLEhE AN 4L E
HE GH MUK BRFIE RS LA I A T LA 0 45 45 FH DG 1 5 RS PP 74 0 M4 ff
(4% SRF L5V 18 LS B KSP ( 38 in AR 6 B2, T M40 SRE (123 m] #f] <7 3
LT 8L, SR f#e i il i 5 45 5 [ N AR B B MRTF SRR XA ELVE A T
RORIE M MRTFs Jlid 5 S L3 & 1A BRI TE A, T X Bk
THENE S 1A, WU PSS Rho BEEFIVLEN & A R A 1IIE 1% $ 5 MRTFs
AZ R B A SRF AR L R R e 421, (] Wit CreERT2 2457 JE [RI fY) MRTF ik
SEAEKEME EMT SR EPDCs HL# b, AR AR BN I AEIR ph e,
KR ISR T 155 IR ST AE O AN EMT A1 EPDCs 434 A (1 8 Bk
— Mk, EPDCs fE/)N BRAG 1.0 AN 518 I AN [F oA TR ik,
i, ARG MR R 2R T g0 2 /& BT EPDCs [ I 7E 25 S /15 T % 55 0 b5 5
SR o

2.2 I4ME EMT YA K E FIR Bt iEs

FAL K N F(TGF)-B A RF A B 78 43 1 EMT A7~ A 400 /03 5 1 _E 3t 18 2 [
T2 —, TGF-B1-3 #H7E E12.5 /ML AMERIEM, XS Gatad M58+
(cGata5)-Cre #E[aIfiHl R 111 B TGF-B %244k AIKS nJ52m.L4MNE EMT, SECOLHIRE
AR T VAERSMC) R S5 MR 5. HRERT, 112 TGF-B B2k 54k
B2k (Tofbra™ /N BRASE AL Af A b PR B Bk A 2%, 12 H 0 AP IR 9015 5 2R T A T
BREENA 2 /31 EPDCs 1238 i 284l By TGF-p1 A1 TGF-p2 Hillik
(/N BRI O AMIRAME R R 2 F R bRid (R % E R O ZO-1 gl ), JF
FiE SMC Fric#(a-SMA. ¥ktE s SM22. S5 T E AN ARG S EA)K
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BT EMTEOSU, TGF-R2 adiid Al He fil iz W S R & Bl 2 (Has2) (i Fas Al
77 ECM R43 1% B 5 B R UK L A Mg (32 3l g 770

M NRATAEAE K T (PDGR)E S 78/ OIER Bl A il e, IRy
Forb oG A2, W IR 2 IS AR i S AR BT 3, SRR L AT LR
HE*l, PDGF 321K (PDGFR)-a. fll PDGFR-B & 3 M 2 IR MG, £ 5.0 41
EMT 1 EPDCs H k4% 54 E P, 6= Pdgfra/b (1.0 E4HHIX 2 EMT il
[TGF-B LT 44N A= KK 7 (FGF)-2 f1 PDGFBB] L M, HRIEMA T EMT
A F-(Snail A1 Sox9)AHE] i FE P8, 7 PDGFR FEA5 4 i b i i i %55 Sox9
Al LA R EMT Bk, XK B Sox9 2& PDGFR-o/f 15 5 1 Nif. f# M
cGata5Cre B, WT1CTERT2 L5 7 Jo PR 2% A1 1 M ok B0 4 S i B /> 52 A, il sd i e I g
T B 3 WG A 5 K LB B 1 SR A TR 4% SR BR il EPDCs iz 2l 14156581,

3 SR SRIR BY 6] FRZH B i &

FMuO R ST AE M R, AR AR AR, I B, AT AR R R
A (ECs) T LA b=

3.1 B F4EdmAR

W 2N R AR A N B &, Tef1MerCreMer+: Rosa26ECFP - Collagenlal
(Col1al)GFPIOSUE] PDGFRoC™ 82145 BT 4 5 i T EPDCs [IESIRESI & 1E 52 55
g5, b m HORI B PR AT [X 38 DA B 27 4 TR 0o JIE 5 B Pl 2 24 20 M 184671, (B A5 2 1Y)
J&, Tcf2l #5435 EPDCs [i] SMC BURET 4E 40 R A6 A8, Tef21 S it O &
AT /DH) Collal (collagenlal)-GFP* - 4E4ifiE, 1M SMCs HI¥E A AREY,
M, JEIEANEME RA WS Tcf2l 42D IR OE SMCs =D, BrT
Tcf2l 4b, LU#E 540 PDGF 155t A] LAgZI.Co Ik AT 4EA BRI iz o 76 /)N BB
R, PDGFR S M4 LE Lo AT i) AR B s th B Rk, (A3 T
E13.5 #iAE A [E TP, Pdgfra Dhfgsk kG451 EPDCs [a]-Oo I sUAF 4E 4 i 731k,
1M Pdgfrb (2 EER 52 M4 SMC 1% K001, X865 1% B PDGFRa A1 PDGFRB
AT R AN [ (1800 B R R R B U
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3.2 I & EE4H AR

FERBNAK A ML SMCs B CFE 85 AR e 5 U B EC Y5 T 11 4 Lo A BEAUR 19
A, XL LS RAE /N R A Cre MHIE B K F RIA Tef21058), Wil (1SR
Tox 18 H 41 i (4T I #3 BHESE . Thx (T-box & (H)-18 J& T— /K T-box 3¢ A
TRE, EEMESIATCEMESN Y i SR G IR, I & Tl A0 a e,
DAL OAME R [T BERR AL O L — AN 4RI A, Thx18 T LA K B Al
EMT @AFHA: SRTM, Thx18 [MEkk 2> 3 BUEAR BNk ML i A s pra 70 7sl,
Thx18 (1 5 il £ ¢ 3% v] PH 1 SRF 4K Ht 1) 7 ¥ LR 5 48 PR 10 938« A
Thx18VP16( . 4liyEZ Ik f4mis i 1 VP16 5 Thx18 [ ¢ i@l &) i s kAl iR R 1A
¥ FE Notch3 Al TGF-B 15 5@ BN SO R B A R AL UL AT,
PEARIE, AR SMCs(CTENIVLER S A EEE, AN MYH11Y)@ET Thx18 i &K
VR B FE R PR A A T 7 A, 30 A 4 A 0, R L A R R R L A 5 e 1) B R
8L, a AN SRR (Lo IE 4P, PDGFR-B RIBRIR K 208 A RAE 4(thFRA
MR AR 2)IIFIERE S, MR 2 AN IR 8 A A KT b 75 [ 8 77
e, 504 MRTFs BB B AR AR DG EMT SBE 245800 I 10 J8 48 B b,
FOI A 5 1 B AN OO AR R afn 1431,

3.3 &M 4R

FEEIR BN A 2 4 i = SRR T AR O AR M 1 8L, NER 1R RORERIF L 4
K Do FNEAIE ) P R 4l B AN Thx18. c-Gatab 2% Tcfl 1% & KiF ) EPDCs HEf: T
[7969.821 4R 7f7, WL SR8 - Co A LS S CL AR BA 72 & 7 PP B XS IR o P2 28 7 0o
B I AR /N Y, 76 E10.5 Bl H A 5 RS (] A s TSV S5 S, Wil
SRR O HMEAN AL WELCTERT2 33 2 el Y EPDCs (1w ig o800, SR, LAk
Xf ECs #iris TR SZ 2 T ik, A HRIE R R A B2 40 i s PE Wil RIE
E125 J¥4f, FEAE/ANRH A K B R RS A B i Ak P iz sE A AR S
B FRIUESE, Scx A1 Sema3D BH ML Ah R 4H M BE ¥ B L) ECs Bk . B
Sema3DCFPCe. SexCre, WICERT2 flI G2-Gatad®™® La /M Cre i ZE22400] L& 2
bric— e KA, (R 2 H0 I P B 20 M R 1 Ak S A P R
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4 &

BOTORERIIRTT E R A — HARA BRI, 10 SR X s i —
MHXEH NS 5% . AR, BEFEN RO D55 AT LB IR AR K & 1 2
HRZH5BE, Zion 7 RN TERRAR ORI A & R A AL A 7] Be VR 7
Pl e B N O LA A5 05 5 E £ 4 A 2B AR 05 0oL, 3 AN PTG 0 Dy
NEE, MRRR L AMRA A OIE R BT EMT JBRCO RS, TiE
LA . XL BATIWE FT Lo MR AN B 0 A B AL, A0 S A i 2 2 o Dy L UL
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