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HE . By MAHAKAKXAT -B, (TGF-B,) kB 3UTR &KX EF#HIKE R4, 57 microRNA—
212-3p (miR-212-3p) S5 H#H ALK TGF-B,M¥aX 4, FHik ¥ TGF-B,3UTR K B M E E WK
HFEAREBAR pYr—MirTarget b, MER FHAEL miR-212-3p ZH £, TEF LR L5 F LR 4 £
Saos—2 Zu it ( ARE AR ), B Wk LR E A %0 %L E8EH, RT-PCR %M Hsa—miR—212
% TGF- B, % H# mRNA A95F & k&, Western blotting # TGF- B, & @Mt £k &, HR miR-212—
3p—mimics+ TGF— B, 3'UTR Jt#5 3¢ 40 32 58 & B i& M T B4R (P <0.05 ), miR—212-3p—mimics+TGF— 3,
3'UTR 3t4% % 40 Has—miR—212 mRNA #8554 X R &, miR—212—3p—inhibitor+TGF— B, 3'UTR k45440
A% (P <0.05), miR—212—3p—mimics+TGF— B, 3'UTR 3t#5 420 TGF— B, mRNA #8541 & ik & &A%, miR—
212-3p—inhibitor+TGF— B, 3'UTR 3 # % 21 & & (P <0.05 ), miR—212—3p—inhibitor+TGF—f, 3'UTR 3
M TGF-B, F 9 AL TR &, mR-212-3p—mimics+ TGF— B, 3'UTR 3t 4% 2 41 5 & (P <0.05 ),
2t EERRAMET TGF-B, A K IUTR K AZEBFHARE, @ H miR-212-3p TAE TGF-8, AR
# 3UTR 24, 34 5% b 28BS, dbIEl TGF- B, & miR—212-3p 93k A
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Relationship between miR-212-3p and the 3°’UTR of its potential
target gene TGF-,*

Wen-jing Ma', Hao-quan Xu’, Bing-xin Bai’, Meng-ting Wu’, Ya-lou Zhang’
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Abstract: Objective To construct the dual-luciferase reporter plasmids of the 3'-untranslated region (3'UTR)
of transforming growth factor-f, (TGF-f,) gene, and to verify the correlation between miR-212-3p and its potential
target gene 7GF-f,. Methods The 3'UTR of TGF-f, was cloned into luciferase reporter vector pYr-MirTarget,
and the recombinant plasmids were transfected with miR-212-3p mimics, NC mimics or inhibitor into Saos-2 cells
(human osteosarcoma cells). The luciferase activity was detected by dual-luciferase reporter assay, and mRNA

expression levels of Hsa-miR-212 and TGF-f, and the protein expression level of TGF-f, were detected via RT-
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PCR and Western blotting, respectively. Results The luciferase activity was decreased in Saos-2 cells into which

TGF-B, recombinant plasmids and miR-212-3p mimics were transfected compared to that in the control group (P <
0.05). The expression level of Hsa-miR-212 mRNA was the highest whereas the expression level of TGF-, mRNA

was the lowest in Saos-2 cells transfected with miR-212-3p mimics and TGF-f, recombinant plasmids among all the

groups. However, the expression level of Hsa-miR-212 mRNA was lower and that of TGF-, mRNA was higher in

Saos-2 cells transfected with miR-212-3p inhibitor and TGF-f2 recombinant plasmids than those in the other groups
(P < 0.05). Besides, TGF-p, protein level was the highest in Saos-2 cells transfected with miR-212-3p inhibitor and

TGF-B2 recombinant plasmids while the lowest in those with miR-212-3p mimics and TGF-p, recombinant plasmids
(P < 0.05). Conclusions The luciferase reporter plasmids of the 3'UTR of TGF-f, gene could be successfully

constructed, and miR-212-3p can bind to the 3'UTR of TGF-f, gene to inhibit its luciferase activity, which suggests

that TGF-$, is a target gene of miR-212-3p.
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MicroRNA (miRNA ) J&—Ff/]N i =l i i P 57
RNA 43F (19 ~ 25 nt), @i HE [ mRNA e il 5%
SRS FE R B RIRAKE " HEHEI >60% 1) N FSEEH G
T3 R AR RS 4 3'UTR BT miRNA 2547 5
X3, miRNA it 5#IEEH A 3'UTR #8437 51 B AN,
B, NS B SR AR B, AT S BT A
SEA AR

miRNA 76 8 57 5l B 240 B i 35 56 . oAk e 1
oE R AR T E AR, 7R A T R A
RIER RS, WA KE T B (transforming
growth factor- B, TGF-B ). ‘B IE & KA H H (bone
morphogenetic protein, BMP ), Wnt 55 £ Fli #% 5% i 1%,
H F R 5 5% 3% 72 572 miRNA J™ 4% i #2. TGF-B, &
TGF-B BRIERIMIA Z—, AR & 3 Ak a0
Ab B Saos—2 4 fifd 48 h J7 miR-212-3p 973k L ",
It H3d o A= W1 15 B 3K A Targetscan (http : //www.
targetscan.org/mamm_31/ ) P K B TGF-8, FE N 2
miR-212-3p MIEFERSEEH , HH 3'UTR 5 miR-212-
3p FETEH AN G . (HIEHATH AR A TCF-8, 5
miR-212-3p # 0] R BT, A 5T K H PCR
P4 TGF- B, 3'UTR, JPRH ek 20O 0 R F it 15 4%
& (pYr-MirTarget ) I+, #g% TGF-B, 3'UTR Xk
RS AR, EidF5 Y Saos—2 4IfiT, RHZE
W E RS RS0, qRT-PCR Lk J Western blotting %
IE miR-212-3p 5 TGF- B, B4 A KR, Mit—EH0F
SRR A T B P miR—212-3p JESEAE B 21
BB Behih

1 #MEERE

1.1 HAR##E
N PR AR LR Saos—2 | E R B 40

MR, N TGF- B, LRk f1 H A< TaKaRa 23 ]
fefit,

L1 ZEAAE IR (FBS), i
Fi4L (DMEM ) A% 4eid7] ( Lipofectamine 2000 )
W H 2 [E Thermo Fisher 23 /], miR-212-3p #% 1 2&
(mimics ), BPEXS BTCAZ S (NC mimics ) 1l
7 (inhibitor ) B &4 F FE[E Qiagen 24 F], MK MEHR
it A 03X G A T B R (PMISF ) T [ R
DREYFHARGRRAF], pYr-MirTarget 14 H K V05
EYHARARAF, EEHRMW (RIPA) 1y H AT
AR ARAR, TGF-B, (5845 : 8406LF )
FI GAPDH ( 75 : 14C10) Hog PRI [ SE
Cell Signaling Technology INE], TR IS BEEE RS DNA
[ A X7 8 R Bk i B & W b e A e A
PR A BR AR, BCA 8 H & &8l & 3 AL 5t
WL FARBR/AF, T4 DNA ¥%EH#E (Ligase ),
Not 1. Xho 1 . TaKaRa Taq" & RNA £ B 5] & .
i SRR & SYBR 9Ot E i PCR R & 1 H
A TaKaRa /A Al . 49 1% 57 48 A1 Nanodrop—2000 #% iR
F 2 A 3% E Thermo Fisher AF], E# S HEOHL
I 1 & Eppendorf A, qRT-PCR I [ 3% [ Life
Technologies 2\ F) o

112 3lapikit 54 U6 (%) Ml hsa-miR-212
(355 5% 5 5 | 1) 2 I CHEN 4§ ™ 0 5 I B 280 4544
WHESERIY), U6, hsa-miR-212. GAPDH (INZ) Al
TGF-B, %3t 1 X qRT-PCR 514 ( W 1), 519
BTG I R BN A Rl SE .

1.2 Fik

121 MRk Z RS AR ARk i Targetscan
BAFSRE miR-212-3p 5 TGF- B, 3£IX 3'UTR JE7EMY
AN SRS (3'UTR 42K 3257 bp, 55 746 ~ 753 fif
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FRH 51975 KB /bp
U6-Stem—loop 5'-GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAAAATATGGAAC-3' -
miR-212-Stem~loop 5'-GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGGCCGTGA-3' -
1EN: 5'-CGCTTCGGCAGCACATATAC-3' 87
U6
J2IA]: 5'-AAATATGGAACGCTTCACGA-3'
iEM: 5-TGCGCTAACAGTCTCCAGTCA-3' -
hsa—miR-212
I : 5'-CCAGTGCAGGGTCCGAGGTATT-3'
i : 5'-TCAAGAAGGTGGTGAAGCAGG-3' 115
GAPDH
K: 5'-TCAAAGGTGGAGGAGTGGGT-3'
1EN: 5'-GAGTGCCTGAACAACGGATT-3' 207
TGF-B,

Jml: 5'-AGCAGGGACAGTGTAAGCTT-3'

Bl L A7 7E miR-212-3p MW 7E 45 A 0 45 ), BTk
XFPCR U1 519 (#0451 F g4 100 bp &£ 47, 3
208 bp ), FEIEMAIAGIH 5" ws 55l A Not 1 Al
Xho 1 BRHIVENVIEGRGEYI A 08, HH A miR-212-
3p R RS TGF- B, 3'UTR H B, miR-212-3p )i
EFHNI TGF- B, 3'UTR FEBEIEMSIH (Xho T )
5'-GGCGCTCGAGTATATGACCGAGAAAGTCT-3', %
51 (Not 1 ): 5'-AATGCGGCCGCTTCAACATTTC
ACTGGTTT-3" ( FXIZ K Xho 1 Fl Not 1 HYEGYINL S
FP A, HL T (A B3 A P s ).

N TGF-B, 7 B Jii ki 22 PCR ¥ 3 J5, ¥ 3k 15
) PCR 7= ¥ 5 pYr—MirTarget 50 47 25 BR 1 ¥k 4 ) il
Not 1 F1 Xho 1 YIRS IRIW, # Il aifb iy H 19 F B
TGF- B, 3'UTR 5 [ 46 1k ) 22 4& pYr—MirTarget [
T4 HEEBHERIR (16°C), EE=WHAL DHS o
ZASYN, AT LB/ N EER PR, 37°CIRFARR
PR, PRI BERE T 37°Cat K, RITETE PCR B4
YOEEBR Y R WCR T A 5 [ e, 08 3R e s
W45 LA B RO e T -80°C B IRIR VKA -1, IF
K& 45 pYr-MirTarget-TGF- 3 2 3'UTR JF kL, HEHL
ek I 44 A TGF- B ,-Luc.
122  miR—212-3p 5 TGF— B ,—Luc 3 4% % Saos—2
a e, 37 CIKIEIE I Saos—2 40T, Sl A DMEM 1%
A (% 10% FBS) J5 8T 37°C. 50% — %A Abh ks
FAANEE R, 1 DMEM 5325 (5 10% FBS) 4%

Saos—2 HANMEIR, %18 2 x 10”4~ / FLAYS K20
MI¥ SRR R AR SRR (12 4L), BT 37°C. 5%
AR SRR T BRI, TR S 1.8 x 107 A4/
FLIF, {1 TG DMEM 35 57 JL 5% 35 2 h 5 3R 1754
Y, fd FH Lipofectamine™ 2000 4755 4%, X F &4~
B YURE ST 100 w1 T LT opti-MEM 43+ 1) i &
2w g B KL DNA, #RJ5 HU 4 w1 Lipofectamine' 2000 i
FEZE 100 w1 JC MMl 7 opti-MEM H', %% Lipofectamine™
2000 A FIRFR RS (SRR 200 w1) FRERIR AT
FEE R TR 20 min, RAEIRALINTR A 2001,
HI 5 52 4 ol 20 i 15 3 A TR B W 5 B i b 15 3
WRST, el A s T A=A 3R, 6h R
W TR G W A IE R 3R 2, B TSR AR P Ak
I 48 h ARG, #e IRULUF G Y A0« miR-
212-3p-mimics+TGF- B, 3'UTR 3t # %¢ 41 mimics
NC+TGF-B2 3'UTR 3t % 4 41 ( X B 4 ). miR-
212-3p—inhibitor+TGF- B , 3'UTR 3t #% 44 41 | inhibitor
NC+TGF- B, 3'UTR 4L YL4 TGF- B ,3'UTR YL |
pYr-MirTarget 25 #BUR AL YL 2 | IE R ML, 5%
Pl EE 3K

123 MEAZEIRE ZAEN L LEHEE I
£ LRSI YL A ) Saos—2 4iIE, FEFANEEFRI5 fin
A 300w | A2, FEor 24 A0S 12 000 1/min
B0 5 min, WIS WO T HXUEG R MHE T
22 HE R 2R b4 15 3o DR RGN X 7)< B 5900 7 3 2k
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S CR NG O R MG TE, 25 YL ALk DU AR X
POCRBFENE 3, WOFHAIME . X 3 Yl 1y 52 5041
ATt o AT, TR ARG B R LA, D
FUABAE AR XS O R I P (0 45
124 qRT-PCR # @ hsa—miR—212 #= TGF-,
mRNA Y Saos-2 A% B iAF] 1.8 x 10" 4>/ FLET,
3 G NC mimics . miR—212-3p mimics A inhibitor,
48 h JG Y £E 4R, R A H AR TaKaRa 23 & MiniBEST
Universal RNA Extraction Kit ( 2 5 : N09767 ) #& Ht
&L RNA, Nanodrop—2000 285866 EEAURM RNA fY
WG, BE2H 2.0 g RNA 555 ¢DNA, U6 #il
hsa-miR-212 (5% 5% 5 | R HIZE 3051 %), GAPDH Al
TGF- B, B 519K H Oligo (dT), #i%k %510 . 50C
% % = mRNA & ¢DNA 15 min, 85 °C K I ¥ %% 5 i
5 min, -20°CAEAF. AARILA LR cDNA (FiBE 6 fi5)
BibR, 4 DHERAEY PCR 51947 qRT-PCR I, SN
20+ 50°CHYE B 2 min, 95CTHASPE 10 min, 95°C7E
PE30s, 60°CIR Kk 30 s CREEZN ), 40 MEHF.
NEEEH AR G M 2 i e Ah AL, e S
FER—E R CT A, £ 1AM 3 MEAL, #%
HE 2722 LA B S RTINS0 mRNA M ik
1.25 Western blotting # TGF— B, %8 #8124
Y 7 e 3B M S A RIPA Z44#% (& PMSF, H. 4l
R 100), HEEGSFEILAMMEN, R BCAE
FE R Sl e 2 A T i, D20y LA
EFER AT SDS-PAGE HLTK, SR 5 4 e 76 % ] 55
K/NB PVDF |, fERERUE (120 V., 250 mA ) 3%
2h, FRHAKE 2h, MA—PUG 4CHRIEE, L
GAPGH i N2 (TGF-B, fil GAPDH T {4 B L. 5]
912 1000, 1xTBST #E% 43K, 10 min/ K ), fIA
BRI A EbRIC I P, SRS E 205, Bn
KH ECL fb22 B R F 2eh, RG]
Image J F /342 HINE A MNSE A KER, (1
TGF- B /GAPDH i & TGF- B, 5 [ 1E & ik Y 41
Y A FRIBTE L
1.3 Sit=FHE

Bds R SPSS 20.0 Geit#rlt, %R
P+ bifEE (xxs) Fow, WA 25007, #—
AR L LSD— K555, P <0.05 AR A Gt

2 #R

21 MIHEREEREREEREZE

i i Targetscan # F 1 I miR-212-3p 5
TGF-B, 5 78 B AN & A0 A C WL B 1), 4%
TGF- B, %K 3'UTR 2 H 5B (208 bp ) FEfE] pYr-
MirTarget ${ 45 2 AT 5 R I R 56 ' R B 15
SR, W 2,

Position 746-753 of TGFF2 3 UTR &' ...UCCCAAAAACUAAAAGACTGUTA ¥

hsa-ij-Z-'lE-Bp §  ..CCGGCACUGACCUCTGACAAT ¥
1 miR-212-3p 5 TGF-B, EFE B E&H
SR = T
Sequence 2 1 0

Sequence 3 1 ACTTCCTACACCGAGT TOGT GAGETGANGGEECCTCCACTTCAGCCAGEAGGACGCTICCAG &0

Sequence 2 1 0
Sequence 3 61 ATGAARTGGGTARGTACATCARGAGCTICGIGGAGCGUGTGCTCGARGARCGRECAGTART 120

Sequence 2 1

42

Sequence 2 102

43
Sequence 3 181 240
- T

Sequence 2 103 182

Sequence 3 24 300

208

GECCECTEEC0E 360

Sequence 2 163
Sequence 3 301

Sequence 2 209 208
Sequence 3 361 CRRTAARRIATCTTIATTTICATTACRICIGIGIGITIGETITITIGIGTGAGEATCTARA 420
Sequence 2 209 208
Sequence 3 421 TGAGICTT CCTOR0GE BT TRRGCGGTGGT TAGGGTTIGTCTGACGLGE 480

2 TGF-B,3'UTR #HEHMENFF 53T

2.2 miR-212-3p R E TGF- B, 3'UTR
KR

¥ TGF- B ,~Luc BT, miR-212-3p mimics .,
NC mimics } inhibitor i BEAEAL YL Saos—2 4lififg, A1
UL B 3 AT AL, RGO KBRS
TR A RN A3 B OGRS M. B R G
PERI A RERY], FHTOCRMHG LR, ZRA%
T2 L (P <0.05), #F— WM AL /R, miR-
212-3p-mimics+TGF- B, 3'UTR 54 e 25 (% T % BE 21
(P <0.05) ; inhibitor NC+TGF- B, 3'UTR 3t %% Yt 4 I
TGF-B, 3'UTR # YL  5xF A iR, 2R TG
B X (P>0.05); pYr—MirTarget 25 48 JF ki 5 Ye 20 &5 T
XTHEZH (P <0.05), W3 2 FIEl 3,
2.3 miR-212-3p @l TGF- B , EERIFRIX

qRT-PCR 45 R B, LLU6 HNZ, &4 has—
miR-212 mRNA MIXFRIA R L, ZRAGIEE X



T EBURE G

530 %

FT 2 & Saos-2 AT EREEHENLEER (n =3,
X+s)
2151 PR BHE M
miR-212-3p-mimics+TGF- B, 3'UTR AEYLe] 7.7524 +0.2024
oyt 12.5994 + 0.3728

miR-212-3p—inhibitor+ TGF- B, 3UTR 444 14.8676 + 0.3569

inhibitor NC+TGF- 8 , 3'UTR F:45Ye4f] 12.3573 +0.1305

TGF- B, 3'UTR 444L4H 13.0892 + 0.2979
pYr-MirTarget %5 % Fohl Yedi 14.7066 + 0.3697

IEH A 1.1264 + 0.1238
F{H 901.005
PAE 0.000
20 r
15 F — I
3 I
hrctd
piced
=0 b
&
R
K
5 L
0 L
1 2 3 4 5 6 7
1: miR-212-3p-mimics+TGF- B, 3'UTR L& YL4; 2. XFHR4];

3: miR-212-3p—inhibitor+TGF- B, 3'UTR 3t % 4t #H; 4. inhibitor
NC+TGF- B, 3'UTR 4t % 4t 4 ; 5: TGF-B,3'UTR #% Y+ 41; 6:
pYr-MirTarget 25 ZBRIFE Y2l s 7. IEF AL,

3 #%&%H Saos-2 AN EEE L ER

(x+s)

(P <0.05), miR-212-3p-mimics+TGF-B,3'UTR 3t %%
Y Fe s (P <0.05), miR-212-3p—inhibitor+TGF-,
3'UTR A6 YL 4l Fe fik (P <0.05 ) ; XF B 41 Fl inhibitor
NC+TGF- B, 3'UTR A5 Y2l 5 1E % 0l b i, 22
SEGFR L (P>0.05). LL GAPDH HNZ, K41
TGF- B, mRNA fHX KRBT L, ZRAGLITFHE S
(P <0.05), miR-212-3p-mimics+TGF-B,3'UTR 3L §%
YAk (P <0.05), miR-212-3p—inhibitor+TGF- 2
3'UTR F:5 YL 4 Fe w5 (P <0.05 ). Xf BE 4 Fl inhibitor
NC+TGF- B, 3'UTR A5 Y2 5 1E % 0l b i, 22
FIG I FRE L (P>0.05), W3 I 4,
2.4 miR-212-3p @l TGF- B, EEMRIE
UL TCF- B, AN KRB ILEL, ZRAYLE
P23 L (P <0.05), miR-212-3p—inhibitor+TGF- 3,
3'UTR YL HH i (P <0.05 ), miR-212-3p—mimics+
TGF-B,3'UTR 4% YL H Ik (P <0.05), X B ZH A0

inhibitor NC+TGF- B, 3'UTR 344 L4 5 1% A4 kb
i, ZRIGITHFEL (P>0.05), Wk 4 FK S,

%3 &4 has-miR-212 1 TGF- B, mRNA X RIZE

b8 (n=3, xxs)
has-miR-212
215 TGF B, mRNA
mRNA
IEH AL 1.007 £ 0.148 1.006 + 0.142
miR-212-3p-mimics+TGF- 3 ,
2.727 £0.245 0.550 + 0.077
3'UTR syl
miR-212-3p—inhibitor+TGF- B ,
0.283 + 0.025 1.398 +0.197
3'UTR L6yl
X BRZH 1.022 £0.150 1.042 £ 0.147
inhibitor NC+TGF B 2 3'UTR 3t
0.906 + 0.133 1.115 £0.158
YL
FiH 101.587 12.533
P 0.000 0.001
B 4
T o4y
; Jhas—miR-212/U6
z,
% 3 1 [ITGF- B JGAPDH
=
o
S 2y
=z
a
a /M i T
=] i i i
g i o o
5o 5
< 1 2 3 4 5

1 IEWAIMI; 2: miR-212-3p-mimics+TGF- B, 3'UTR 3
Y5 3: miR-212-3p-inhibitor+TGF- B, 3'UTR JL45 YL ;

4. XFPEZ; 5. inhibitor NC+TGF- B, 3'UTR L454e4 .
4 #&%H has-miR-212 #1 TGF- B, mRNA #x KA &
Ltk (xxs)

®4 BATGFB, EAEMRIEELR

(n=3, x+s)

Bl TGF-B, M
I A2 0.475 +0.026
miR-212-3p-mimics+TGF- B, 3'UTR 454 4H 0.217 +0.019
miR-212-3p~inhibitor+ TGF- B, 3'UTR 4% 4Ls 0.648 +0.023
Xof HEZH 0.453+0.013
inhibitor NC+TGF- B , 3'UTR 4% L4 0.487 £ 0.026
F1E 147.763
P1E 0.000
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1 2 3 4 5
TCF= B, . —— . . 12T kD

CAIDH e e —— o— 70

0.8

I_IEA%
%!0.6 -
—

04 F

02 F

TGF- B, FEH M

0.0

1 2 3 4 5

1: IEF4IM4; 2: miR-212-3p-mimics+TGF- B, 3'UTR 5%
Yedl; 3. miR-212-3p—inhibitor+TGF- B, 3'UTR 55 YL 4l ; 4. Xf
B84 ; 5. inhibitor NC+TGF- B, 3'UTR 4544,

5 HHEATGF-B, EHEXNRIEELER

(x+s)

3 g

miRNA J&/NY P JEE RNA 231, B4 miRNA A]
EFF = 1 M mRNA, BXHKH T miRNA 5# mRNA
Bl A AR E X 7 2o K 22 BCHE ) ) mRNA 38 i H
3'UTR 5 miRNA AHEAEH, A4 B AMEREE, miRNA AJ
DL 3 IR B R — R R mRNA 54 BAMA
MRS . 7EMFLaIH, miRNA LR mRNA
i) 3'UTR ANAESEA ELAN, L BIE 4 ) mRNA 19
FE R B HEVER ', miRNA X mRNA FH5 0940 4l 1
ML N SE a2 &8, S58EE5E
B, SeEaiEA K. R T R R R

AR, FP R B R 2, )
R P S PT LA B A P T e A R 1S 5, R
FUTE P 5 S A ARI T, 5 A A m B s Ak DA
1T FBOREE o FRCEPIE 2520495 AR Ak 2 B A i &
AT, EORRE R A0 R A A A i AR Y A
(BB A>FHLH A A8 . AN R A S
BE AR T A S B miRNA PCR i A H A & 358k
B AL HE N R E I 48 h JF miR-212-3p ik EiE Y,
AT & P miR-212-3p 2 5 WM& eiIE L. 18
TR EHIZS Y R A e s R Y, BR T Bk
Uigesh, HARREREN kKA. RIRP WS EEAE
FH, HAmEIVE S i R RE A . bR - e B A
PRGN AR T AH DG 50 G 3 S o 2 4 2 4 A
KR s SCRAE SR AL (FOXAL) 76 A

FEA Rk, DI AR A A 3 s AR 2
254 WAL CpG 45 G H -2 JF FRHERIL, M
1EFRIAR R A S A TR R Y, H
1A 245y SR G AL 2R A 3 KA i O Bt — 2 &
Jr ", AE % e R 1) 45 A R LA A 2 B
FEIFEUEANAR IR T " BAh, TEEREEE e K
ALFE miR-212 7E PN A 4R E miRNA 2838, LIU 45"
5T &I miR-212 W] LA EH245 4 FOXA1 mRNA 3'UTR
3, I HAE MG-63 F1 Saos—2 ‘5 A9 40 Jfd rp f R 422
FOXAL HHMRIL, FH%E " PFRIESE miR-212 7]
DLE AR TR R 133, 3l 40 358 A i
HlH P8 40 A 18 R A

AT B 2 B R T a A R miR-212-3p (R
B B AL T /b ORI R S A S
BB H miR-212-3p AR IE R B & B TGF- B,
FER B 3'UTR 5 HAFAEAE R BANS G008, JF Hal
i SCHUE S miR-212-3p LML) TGF- B , I3l H
%Kik, TGF-B, & TGF-B MEEW I Z—, TGF-B
KRG bR AL & TGF-Bs (MFL 3% TGF-B .
TGF-B, M TGF-B,) LIS, BAFEHIEE . BMP L
B AR T4 40 SR . TGR-B £
FRAAEF= A0, B TGF-B FEMHLURIE, Bk
SR FH R 1 4 B R 2 2 B R S TR
—o AT RCE AN, PRI A, — TR
PR A R A0 B 0T LA B M TGF- B, 55— 7 Tl
S DR A o 00 200 L 45 S R P R S e s A
TGF- B FEHE 1 JC N2 i 2 e S Mg T 74
11 T 22 5818 | H BRI Z RS B R E &Y,
T AUSZ PRG I , (A5 T BUsZiRkmime b, Te1en T 2
ZARIE B ALY Smad £ A1 R-Smads Ji& s 40 N
SEAES, Bi)GTE L R-Smads 5 co—Smad Fl Smad4
ERE A, ¥l5 5 MIAME 26 ) 40 M R PN I )5 5%
SN, TGF- B, il 4 5 B 4 8] 78 5%+ 40 i e 1 119
TGF-B R I A TGF-B R N45&IEME A, IS
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