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HE. BH RIS A K BT b#oE 09 k44 3F 2 A RNA (IncRNA—ATB ) %4 J8 2 5 %, 4F 4 2m L3
A AT AR, AT RAE R AR, ik M RIRE B A R KR ATB . microRNA—200c(miR—
200c)F= DNA ¥ 3 4545 B DNMT3B 69 £ ik K -F, -5 AT LA XM, R AT S m i F 4 5 45 42 sh—ATB . o/e—
ATB.miR —200¢ mimics . miR —200c inhibitors ## sh—DNMT3B, 5& | CCK—8 ik 4| 28 B3 75 5 0L ; iR X 4w i o
A ASAE ) 4w L B T DU 5 R8¢k B 2 kA ] ATB A= miR —200¢ . miR —200c¢ 2 DNMT3B ¥e.1&) 45 &1 0L ;
Western blotting = qR T—PCR Al 3 7848 % 4~-F & 41 AR #i 3LBs 6 (CDK6 ) Fo A 48 % 4 F F BLABR R L4
B B G #—3(Caspase—3) M85 R A ¥, R  ATBADNMT3B AR ERME F oy Rk KFH & T EF LK
(P <0.05) , miR —200c £ i JE 25 40 22 P 6 R A K -FAR T 5 Bk (P <0.05) , B B ATB 5 miR —200c £ &R J2
B P 2 A K (r=—3.429, P <0.05) ,miR—200c 5 DNMT3B /£ it R A& R+ 2 R A9 (r.=—2.011,P <
0.05), MK Z B R TR ATB A 45 328 25 4 miR —200c, miR —200c 4% 4% ¥2.8) 2 A DNMT3B, & R /2 5%
PR e m B P 35 4 sh—ATB 2 miR —200c mimics J& , 48 6L 69 3 75 4% 7y Fe 3 75 48 % 5F CDK6 89 F 3k K -F 35 A&
(P <0.05), &m i el B o= F A B A8 & 5F Caspase—3 #9 F A K-F 33 (P <0.05), 8L FI P, BIRIEE R
¢f 2 4@ e P 3 35 4 sh— ATB F= miR —200c inhibitors A% 4% i# 3% 3 fk 4% 3¢ sh— ATB A} 4@ i3 58 Fe ) = 69 % #f (P >
0.05) , 245 4 0/e—ATB #F= miR —200c inhibitors A 45 i — ¥ 38 3% £ Jh 4 4 o/e—ATB A 2 JL3§ 58 Fo I 1= 09 % ")
(P <0.05) ; IR J2 e A%, 47 4 20 e P 35 3% %2 miR —200¢ inhibitors #2 sh—DNMT3B #t 45 i £ % & 45 3 miR —200c¢
inhibitors %48 e, 3% 74 A= J8 1= 69 % w9 (P <0.05) , 3£ 4% 4 miR —200¢ mimics A= sh—DNMT3B A& 45 3 — 7 3 38 3 1k
35 ¢ miR —200c mimics %+ 20 I3 38 Fo A T 09 %o (P <0.05) . 451 ATBABBEER ML P &AL KA
ATB A& # i i1 7842 miR —200c/DNMT3B 1854, 37 5] RS2 5 %, 4F Yt 4a BL3G 78, SH ARk 4m L B 1= .
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Effects of IncRNA-ATB on the proliferation and apoptosis of keloid
fibroblasts and its mechanism

Mi-yang Gao, Rong-ming Zhang, Liang Xiong, Jin-fan Shen, Chang Liu
(Department of Burn and Plastic Surgery, The First Affiliated Hospital of Jinzhou Medical University,
Jinzhou, Liaoning 121000, China)

Abstract: Objective To investigate the effects of long non-coding RNA activated by transforming growth
factor-f (IncRNA-ATB) on proliferation and apoptosis of keloid fibroblasts and to analyze its mechanism. Methods
Reverse transcription-polymerase chain reaction (RT-PCR) was used to detect the expression levels of ATB,
microRNA-200c (miR-200c) and DNA methyltranserase 3 beta (DNMT3B) in keloids and normal skin tissues, and
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the correlation among the three was analyzed. The fibroblasts were transfected with sh-ATB, o/e-ATB, miR-200c
mimics, miR-200c inhibitors and sh-DNMT3B. The cell proliferation was detected by cell counting kit-8 (CCK-8)
assay, and the cell apoptosis was detected by flow cytometry. The dual luciferase assay was used to detect the
binding of ATB and miR-200c, and that of miR-200c and DNMT3B. The expression levels of proliferation-related
molecule cyclin-dependent kinase 6 (CDK-6) and apoptosis-related molecule caspase-3 were detected by Western
blotting and quantitative real-time polymerase chain reaction (QRT-PCR). Results The expression levels of ATB and
DNMT3B in keloid tissues were higher than those in normal skin (P < 0.05). The expression level of miR-200c in
keloid tissues was lower than that in normal skin (P < 0.05). The expression levels of ATB and miR-200c (r, = -
3.429), and those of miR-200c and DNMT3B (r, = -2.011) were negatively correlated in keloid tissues (P < 0.05).
The dual luciferase assay showed that ATB was able to target miR-200c, and that miR-200c was able to target
DNMT3B. After transfection of sh-ATB or miR-200c mimics into keloid fibroblasts, the proliferation of cells and the
expression of CDK-6 were decreased (P < 0.05), while apoptosis rate and the expression of caspase-3 were increased
(P < 0.05). In the recovery experiment, co-transfection of sh-ATB and miR-200c inhibitors into keloid fibroblasts
reversed the effects of single transfection of sh-ATB on cell proliferation and apoptosis (P > 0.05). Co-transfection of
o/e- ATB and miR-200c inhibitors could further enhance the effects of single transfection of o/e-ATB on cell
proliferation and apoptosis (P < 0.05). Co-transfection of miR-200c inhibitors and sh-DNMT3B in keloid fibroblasts
could reverse the effects of single transfection of miR-200c¢ inhibitors on cell proliferation and apoptosis (P > 0.05).
Co-transfection of miR-200c mimics and sh-DNMT3B can further enhance the effects of single transfection of miR-
200c mimics on cell proliferation and apoptosis (P < 0.05). Conclusions ATB was highly expressed in keloid
tissues, and low expression of ATB could inhibit proliferation and promote apoptosis of fibroblasts by regulating
miR-200c/DNMT3B pathway.
Keywords: IncRNA ATB; miR-200c; DNMT3B; keloid; fibroblast; proliferation; apoptosis
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RNA (long non—coding RNA, IncRNA) 2 IE %% RNA
s, HRK BB 200 nt, HHA 965 RNA H
SR ZH SR Z0 A S o IncRNA ZEAS R RO 4 . 2
L RIARFRME BB hRBHAR, S 5%/
PRI R . R, [FIRTTEA Lok . 58 . iTF8 .
JAT AR A R e o AR EAR ., AR
78 K IncRNAs TEIR IR IZ 98 HAETE i Rk, H
11 IncRNA AC073257.2 REWS 45 GLI2 5L K, 2 5 Al
SFHEAN A A . BE5 5 IncRNA HNF1A-AS1 RE %
P HNFIABE , 2 5RIRIZENIE . A B
R WAL A K F b S B9 K B EE 4R 1 RNA
(IncRNA-ATB) 7£ 88 . AR AT B . sh kil kE
WAL . B R AR RS R R AR
FHET, SR ATB TEMIRIZ 95 0 1 I B AL 6 R 58

S A PR AR 9 2R FH RT-PCR 4G I IR 92 985 A
IEH R R 2 ATB 1R IA KT, I — 2P IR AE
1 ATB ¥ #5 miR—200c¢/DNA H 3£ 4% %% filf DNMT3B 18
B AE PRI IZ TE BT A 20 B S R T VR, IR
52 ATB/miR-200c/DNMT3B %l % % I8 92 %5 TE 1 1Y

R o
1 kST

HARRA
PEHL 2017 4F 12 H —2018 4F 7 H 7648 M EERL K
= B 5 — B BiE be 7 2 Y BHE 2 R IZ I 1R 9T Y
300 H . Hb, B9, Ltk AR
% (32.7+10.1) %5 1ETAREIREZZWIGTT |
HCHHRYT © ARSEIRYT L WORIRYT S o HEBR MR
GG MR E Y IFE A LB E . R
Bk 0 IR 2 9 R/ o S PR IR R RR 4180, BR AR AR AT
FWA T H T — 5505 R IR 2 55 4l
FIE R R RR AL, LA SO IR 92 9 A 21 24 20 1t 240 ffa 41
HIEH WAl . B E AR RE .
1.2 FERFA

DMEM 4 Jifd 3% 77 5& F1 G 4= 1 38 14 A 52 [ Gibeo
ZvE], CCK-8 R &l A K% = RAEVHEARAT R

1.1
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O, BER R O vh R R R A
Yol oA BR S R, RNA B Stk F &
Lipofectamine 2000 W H H 7% TaKaRa & &), Trizol
Reagent fll SYBR Green e % HE Promega 2\ H] ,
miRNeasy Mini Kit AN E RS Qiagen NEEI I TaqMan
MicroRNA Assay 2 7] & W FI 2 [ Applied Biosystems
oy A, bt AN DNMT3B., 8 1 24K 1 BB 6
(CDK6) | 2 R K4 2R -3 (Caspase-3)
Al B —actin PLAK I H 32 [ Abcam 2 7], HRP FRic 4
AL 1gG W A & [ CST 2 #] . sh-ATB. sh-
DNMT3B. miR-NC. miR-200c mimics Fl miR—200c
inhibitors FH 4" [ [ ¥} Genepharm /3 F] A, 8t
PCR 4" ## Bf 2 1 (o/e-ATB) {5 7K (o/e-NC)
ATB F B, I 72 [ 3] peDNA3.1 # 4K, peDNA3.1
SR UNIANSES Invitrogen 2 ) .

1.3 FHik

131 @i b5ig ARIRIZIE A 440 i
W [ b E R 2R BE AN, SR Y 10% JR 2R 1
15 1Y DMEM 21 Jifd 8% 3% JL 48 37°C . 5% — A Ak - 1y
BB RE SR AR R AR o IO B K T A M R A T S
* H Lipofectamine 2000 ¥R ) & U B A 5 Y sh-
ATB. o/e—ATB. miR-200c miR-200c
inhibitors Fl sh-DNMT3B, %% 4% 24 h J5 H Fiff — 25 51
5o B ARAE AR Y75 . sh-NC 4 | sh-
ATBZ . o/e-NCZH . o/fe—-ATBZH . miR-NC 4. miR-
200c mimics 20 . miR-200c inhibitors 2 | %% % sh-
ATB+miR-200c inhibitors £ . 3£ %% % o/e~ATB+miR-
200c inhibitors 41 .t % 4% miR-200c inhibitors+sh—

mimics .

DNMT3B #1 . %% %¢ miR-200c mimics+sh-
DNMT3B 4 .
1.3.2 qRT-PCR * H miRNeasy Mini Kit $HL

miRNA, fii ] TaqgMan MicroRNA Assay s 7] & 4 il
miR-200c A AHXF ik &, JF {8 Applied Biosystem
7500 #£47 qRT-PCR, U61YENINZ . K H Trizol #EHL
21 ZVR 40 R S RNA 6 FH NanoDrop 1000 4356
BETIN 2 RNA B B, H PrimeScript™ qRT-PCR
R & NS RNA 5 28 — BE B AR DNA, JF{f 1
SYBR Green PCR Master Mix #F 17 qRT-PCR, L) B -
actin VE RN S, $ig 27280 HEA T ARG 235 HE 40 BT o

133 mia¥gsi  FEY S 24 hRAES AL, LU
2 x 1045 B LR 3 96 FLIG S, & 2L 40 43 1)

Kgkod, 1d. 2dF3dJE, MA 10 ul i CCK-8
W, 7637°C FHBEE 2h, {6 EE AR - 450 nm
A 1 ' A
134 @A FHYJE24hES A, U
2x 1A% BE R R 31 6 FLES TR M, DA 2 x 10042
FE 4R 2] 96 FLEE SR b, A 10 ! Annexin V-
FITC Fll 5] AL N BE G A% (0.25 mg/ml) , $R5FRIE
A1, IR EOCEEE 20 min, FH U 240 M AL 2 AT
oAUl
135  MELEH  CREAEARIATB (ATB-WT) |
RAZAIATB (ATB-MUT) . 4= % DNMT3B (DN -
MT3B-WT) =f %€ 78 % DNMT3B (DNMT3B-MUT)
ve B 3 pmirGLO Jit k7 37 4k | [6] B miR-200c
mimics 8¢ miR-NC 5 A 293 4 g v, K595 48 h )5
R AU 2R W52V 31 22 el 1t AU 2R I 1
1.3.6 BE Y 5 24 h i 4% 4 A
M, H LRI A T, BCA 5 & R 25 vk
JE, ffi 1l 10% SDS-PAGE #E Ji% 73 85 % & (50 pg)
FEEEAES, 110 VEL YK, 250 mA HL5; 2 PVDF if,
5% Wi fg W4 k3 37°C & 141 2 he 43 5 i A DNMT3B .
CDK6 . Caspase-3 Hl B -actin — P A4CHEF 3 %,
TBST ¥E M 3 ¥k, 10min/ik , —$Hi37°CHEH 1h,
TBSTYERE 3 YK, 30 min/ik, ECL @5, JH{diFH Image J
MAF TR H A K EEAE, DL B-actin fE RN 2,
THAARXS Rk &
1.4 Sit=FiE

O 23 R FH SPSS 17.0 Gt 4k 4k, 9ok
DIFE = bR 2E (xxs) Fom, HRETECNT (K58 |
ST REAS e 90 B CH A I T O 25 e b, iE—
A9 G 5 HE %5 Dunnett—t 46 56, 5¢ 2 43
Spearman 7%, P<0.05°8Z&5AH %I E L,

2 R

2.1 ATBEFRIRZTE B A TNRRIR /25 B 4T 4 40 B
R RIE

PR V295 4 5 15 F 2 R 41 ATB AH X 26 38 12 43
BA (296+1.07) FI (1.11+0.49), & ik,
A E X (1=8.561, P=0.000), K IE
RS IE R R RR A o IR 2 9 B 2T 4 240 e 4 e 2
5 1E H N 4F 4E 40 M 46 ATB A X 58 = 2 B A
(237+026) Fl (1.07+0.12), &1k, 54

Western blotting
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Giitep i L (1=7.814, P=0.001), ¥EIEIZ 5% W LF
A 240 10 200 0 2E A 0 AT R AN 4 . sh-NC 45
sh—ATB 24 ATB (%) A% % 35 & 43 514 (0.44 £0.10)
L (1.01£0.15), ke, ZRASLIHEX
(1=5.476, P=0.005), sh-ATB 21 %; sh-NC £ 7 .
ole=NC 2 5 o/e—ATB 2 ATB 14 # XF % 3k & 4 5 4
(1.01£0.06) Fl (1.97+021), & 1kK, %A
it L (1=7.686, P=0.002), o/e—ATB #H %%
ole=NC 20 5 o
2.2 {RFRiIE ATB X R £F 4 20 i 40 A s 5 A0 T /Y
A

sh—ATB 41 5 sh-NC 41 % 44 J5 A~ [A] B [8] 5 719 B
LFUEAN ODASO A e, 4 & I & Ty Oy 25 4%
Mr, &55: QOA[RIESE] S OD450 {5 i 25 5%
(F=180.102, P=0.000); @sh-ATB 45 sh-NC 417
0D450 fH tb A 22 5+ (F=61.130, P=0.000), sh-
ATB 41 %5 sh-NC 441K ; 3sh-ATB 41 5 sh-NC 41 (1)
0D450 {8 7% 1k #a # L 3 A 22 % (F=10.612, P=
0.000) . [A]F sh-NC 4 5 sh-ATB 2 CDK6 f4 #H XF %
KR (096+0.12) F (0.57+0.08), £ th:
¥, ZRARITFE XL (1=4.678, P=0.010), sh-
ATB 4145 sh-NC M (LI 1) o i — 246100 41 A 4
ToE M, sh-NC 4 5 sh—ATB 45 40 Jifd i 8 1= 253 1)
H(6.97+1.43) % (14.00+1.37) %, Z ik,
ERAG#E L (1=6.142, P=0.004), sh-ATB
M sh-NC 4l (W 2), sh-NC 415 sh-ATB 41
Caspase—3 [9 YR ILE AR (099+0.12) Fl
(1.74£0.10), i, ZRA%ITFEX (1=
5.839, P=0.004), sh-ATBZH#sh-NC4H = (WLE3),
W1,

sh-NCZH sh—ATB 24

sh—-NC 225 sh—ATB 42 CDK6 18X} Rk & L

CDK6 36 kD

45 kD

B-actin

El 1

2.3 ATB#E[E4E& miR-200c

miR-NC 20 ATB-WT F1 ATB-MUT $L7% Yt 2 [ 15
P 4r 5 (1.15+£0.08) F1 (1.07 £0.09)
200c mimics 21 4> 5 b (0.47+0.04) F1 (1.10=

miR—

sh-NC 4 sh—ATB 21
105'!
< 10"
i E
a
103' Q @
f ’r-“ s
10? )
3
e
100 10° 100 10° 102 10° 10*

FITC-A FITC-A
2 RFRiE ATB XA 4F bt 4mAA T B 220

sh-NC4 sh-ATB 41

3 RFRIZATBITAT-HX5rF Caspase-3 RizHIF M

Caspase—3 19 kD

B-actin

45 kD

*1 sh-ATBH5 sh-NC HE /GG BT i8] & BB LT 4
ZHRE OD450 A b % (x+s)

211 0d 1d 2d 3d

sh-NC 4l 0.57+0.05 0.93+0.15 1.63+0.13 2.05+0.17

sh-ATBZl  0.57+0.02 07320.13 1.15+0.16 1.48+0.13

0.04) . P4 ATB-WT XUz R FTE M i, 256
GiilapE X (1=13.083, P=0.000), W41 ATB-MUT
WHCREGEE LR, ZREHKITFE L (=
0.469, P=0.664). ole—~ATB 2 miR—-200c # X} 3¢ ik &
H (0.45+0.06), ofe-NCZLH (1.02+0.12), %tk
¥, ZRAGIFE L (1=7.190, P=0.002), ofe-
ATB Mk T o/fe=NC 2 . sh-NC 41 5 sh-ATB £ miR-
200c A XF F ik oo (0.97+0.12) F1 (147 +
0.12), &fale, ZFAGIHFE X (1=4977, P=
0.008), sh-ATB 4l T sh-NC 4. JIRIZIEA 5 1E
R A miR-200c AHXTFRIKE 535124 (0.66 £0.20)
M (117+039), &k, ERASITFE X
(1=6.461, P=0.000), JRISIZRE AL T IEH B RRA
%% Spearman A G431, ATB 5 miR—200c 73R IZ 95
HAP R FRIBAKE R A (1,=-3.429, P=0.000)
(W 4) . miR-NC 41 miR-200c 1 XF 3 ik & N
(1.01 £0.13) , miR-200c mimics ZH AH %} 3% 5 & N
(1.54+0.10) , miR-200c¢ inhibitors #1 & (0.45 +
008), &z, ZRASGI ¥R X (F=

.52 .
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76.010, P=0.000), T4k 40 40 i % 4% miR—200c
mimics Ji5 BE 9% 112 #F miR-200c 1Y) 3% 15, %% Y% miR-
200c inhibitors J&5 BEUE A il miR-200c )3k .

0.0 0.5 1.0
miR—-200c FHXF55 &
E4 ATB5 miR-200c 7EMRIRZE AR R RIFHIE K 1E

2.4 ¥ Fi% miR-200c X4 X £F 4 21 i 48 A 1 55 Fn
AT HZE I

miR—200c mimics 2 Al miR-NC 20 % Y J5 A [ Bif
[) 5 ) BET 2 4N ODASO i e, 2 2 ik it
()7 2250 B ki« (D[R] [R] 05 8] 4 OD450 fi HL A
HZR (F=331.764, P=0.000); @ ¥4 1 0D450
BB A 25 (F=155.169, P=0.000), miR-200c
mimics 2 % miR-NC 21 1% ; @7 41 Yy 0D450 {8 72 fk,
B A 2SR (F=17397, P=0.000) ., miR-NC
ZH 5 miR-200c mimics £ CDK6 Y A XF 22 1k 4243 91l
(1.00+0.16) F1 (0.45+0.07), &k, ZHHS
T2 X (125529, P=0.005), miR-200c mimics
2 %3 miR-NC 4% (WL 5) . miR-NC 41 5 miR-
200c mimics ZH AL T2 50 512 (7.40 £0.28) %Al
(1653 1.14) %, L i1f%, ZHRAHFEIITFE XL
(+=9.252, P=0.001) (ULEI6), miR-200c mimics £
2 miR-NC 2H /5 . miR-NC #H 5 miR-200c¢ mimics ZH
Caspase-3 [ AH X} F ik & 40 7l 2 (1.02+£0.22) Fl
(1.63+0.09), & i, ZRASIT¥EXL (1=
4467, P=0.011) (VL 7), miR-200c mimics 2 %
miR-NCH 5. W3R 2,

miR-NC 4] miR-200c¢ mimics 2

B-actin

45 kD

B 5 133X miR-200c XF1E3EE X 43 F CDK6 R iZAI =20

miR-NC 2 miR-200c¢ mimics 24
IOS'i 7 105';
<|): 10*4 <F 104!
) 10° : . x )

crererE TS —T
’ 104 10° 102 10° 10* 10°
FITC-A FITC-A

6 Id3RiA miR-200c X A - 4E 4R A T RS20

miR-NCZ] miR-200c mimics £
7 E3RiE miR-200c XA -8 % 4> F Caspase-3
FRIXHF T

Caspase—3 19 kD

45 kD

B-actin

& 2 miR-200c mimics AF0 miR-NC B35 FAE
B 18] SR RO A ST 4E 4R Al OD450 B LB (x % 5)

2151 0d 1d 2d 3d
miR-NC 41

0.56+0.03 1.16 £0.07 1.71 £0.10 2.22 +0.17
miR-200c mimics 20 0.56 £ 0.01 0.65+0.10 1.15£0.12 1.64 +0.14

2.5 miR-200c gEf% 48 [ 45 & DNMT3B

miR—-200c mimics 41 DNMT3B-WT Fll DNMT3B-
MUT #¢ O % B & M 45 5 2 (0.58+£0.04) Fil
(0.97 £0.08) , miR-NC 41437k (0.98+0.07) #i
(1.04+0.07) . ™ 41 DNMT3B-WT %% )t % i 1% 1 1t
B, ZRAGISE X (1=8.094, P=0.001), ¥
Yt miR-200c mimics J5 W2 G E M TR, W4
DNMT3B-MUT ¢ )6 2 B i M b8, 2 73 K5t
B X (1=1.090, P=0.337). miR-NC 415 miR-200c
mimics 20 DNMT3B & I AH X Rk 543 50 (1.02 +
0.05) Fl (051+£0.04), &k, ZRARITF
=X (1=13.796, P=0.000), miR-200c mimics ZH %5
miR-NC 41 fik (WL &l 8) . miR-NC #41 5 miR-200c
inhibitors 21 DNMT3B & [ AH X 2 34 5 431y (1.04 +
0.07) FI(1.47+0.11) , & K5, ZFR A FHITHE X
(t=5.712, P=0.005) , miR-200c inhibitors 21 % miR-
NC 4 & o MR IZ 5 415 157 B2 Bk 40 DNMT3B A Xt
ik oy (228 +0.70) F1(1.03 £0.30) , & 1 K5
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¥, 254 4 %0 X (1=9.025, P=0.000) , IR 72
PR s, & Spearman 53 H1, miR=200¢
5 DNMT3B 7E IR IZ 755 21 40 rp (1 22 15 /K7 522 7 AH ¢
(r,=-2.011,P=0.001) (ULIK19), ATB 5 DNMT3B 7£ i
R IZ I8 A AU rh (1 3R 35 7K P 2 IEAH G (1,=0.829, P=
0.002) (ILIE 10) .

miR-NC 4 miR-200c mimics 2] miR-NCZ] miR-200c inhibitors £

B_aCtin _ - D

Bl 8 IR 72 B 4T 4 4 R %% 2 & miR-NC. miR-200c
mimics #1 miR-200c inhibitors fJ& DNMT3B H) R &7k F

DNMT3B

DNMT3B A ik
[\ )

0.0 0.5

miR—-200c HIX ik

E9 miR-200c 5 DNMT3B ERIREEHEA R RIA
oLiEE S

6 -

s 4

x|

®

-QD?

Z 2t

g

-
0 1 1 1 1
0 1 2 3 4

DNMT3B X ik i
E10 ATB 5 DNMT3BERRIRZEHL RFRIXHMEXE

2.6 ATBiE# miR-200c/DNMT3B & ¥ % 5 & £4F
“#:ZM AR YR AR A IESE AN A T

85 Yt sh—ATB+miR-200c inhibitors £ 5 sh-NC
2 2t 2 J AN ) B[] 0 ) B 24 41 i OD450 fi Fh 3%
SEG MR I 200, 458 ORI
RTE] Y OD450 1B b 3 7 22 &% (F=192.560, P=
0.000) ; @ Wi 41 0D450 {H H 4% T 22 5 (F=4.339,

P=0.054) ; @ P4l 0D450 {1 75 1k #4385 I 22 &
(F=1.024, P=0.409) ., It %% v sh-ATB+miR-200c
inhibitors 41 5 sh—-ATB 4 B 2T 2k 4 Jifd OD450 i L 4%,
SEE MBI I 2500, 2559 OARF A A
[E] () OD450 A Hb 3 A 25 5% (F=138.352, P=0.000) ;
QW21 OD450 LT 22 5% (F=27.567, P=0.000);
@ W4l 0D450 AL Fa A e A7 25 5 (F=4.235,
P=0.022) . sh-NC 4 5 3£ % L sh-ATB+miR-200c
inhibitors ZH 4 1 i - % 43 %l o4 (6.97 +1.43) % FiI
(7.60+£1.35) %, &k, EREGEIFEL (1=
0.559, P=0.606)., W3,

e Pt /e~ ATB+miR-200c inhibitors 241 5 ofe—
ATB 20 %% G Ji5 A [R] 5] (8] 853 1 )80 2F 45 248 il OD450 {8 LE
B, &EEMERIH 200, 455 ORI
] 4 6] /Y OD450 fH L 38 F 22 5% (F=271.965, P=
0.000) ; @4l OD450 {H L 54 22 5+ (F=42.868,
P=0.000); @M 0D450 {521kt i i 22 7
(F=7.459, P=0.002). 354 o/fe~ATB Il miR-200c
inhibitors 41 Fl o/e~ATB 4140 i I8 1=K 43k (2.37 +
0.85) %Al (435+0.60) %, Zikalh, ZSASIT
2 (1=3.302, P=0.030), ofe—ATB 41 %% 34 e
o/le—ATB+miR-200c inhibitors 15, W34,

I 5 Yt miR-200c inhibitors+sh-DNMT3B 4 5
miR-NC 21 %% J& J5 AN [a] B (8] 52 09 52T 4 40 il OD450
HHE, SEZMBEBT 200, 4558 O
] s [B] 25 [H] 9 OD450 fH He 38 A 22 5% (F=177.080,
P=0.000); @WiZH 0D450 { lLE 2R (F=0.002,
P=0.964) ; W4l 0D450 {48 1k ¥4 #4522 &
(F=2.661, P=0.083). 4% 4t miR-200c inhibitors+
sh—-DNMT3B £ 5 miR-200c inhibitors 2H i 2T 4 24 Jfd
OD450 L 4, S B G M7 200, 45
o A [E] B 8] 5 18] B9 OD4SO H e B 22 57 (F=
171.475, P=0.000) ; @ M4l OD450 fH LA % 57
(F=45.448, P=0.000); QM 4l 0D450 {5 75 1kt #
il 2% 5% (F=6.883, P=0.003). miR-NC 4 51k
Y4 miR-200c inhibitors+sh—-DNMT3B £H 2 jg )i 1~ %
AR (7.40+1.28) %F1 (6.63+091) %, %tk
5, ZR LI E L (1=0848, P=0.444) .
s,

FHE L miR-200c mimics+sh—-DNMT3B £ 5 miR-
200c mimics ZH % 4t J5 /N [A] B[] A5 39 A £F 4 40 i
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OD450 A b, B\ E M EITM 240, 4 MR TR 405k (21.17+141) % M (1653«
B OAE M B S ODASO M LA £ 5% (F=  1.14) %, Z %, ZRA%5 %5 X (1=4.440,
83.287, P=0.000); @M 4 OD450{H LA 2 5% P=0.011), HHE Y miR-200c mimics+sh-DNMT3B £
(F=14.702, P=0.002); QP4 OD450 AL HH & miR-200c mimics 415 o X #2785 ATB & 4% 18 i 7
b £ 5% (F=5.401, P=0.009) . 344 miR- 4% miR—200¢/DNMT3B il 1 2 5 1l £F 4 40 i 14 434 5
200c¢ mimics+sh—-DNMT3B 2H 5 miR—200c mimics 2H 4] T, W6,

# 3 HEEsh-ATBFImiR-200c inhibitors X A AF 4 LA PE LA AEIEFERISINE (X +5)

sh-NC 4 0.57 £0.05 0.93£0.15 1.63£0.13 2.06 £0.17
sh—ATB 4 0.57 £ 0.02 0.73+0.13 1.15+0.15 1.48 +0.13
FEEE YL sh— ATB+miR-200c inhibitors 21 0.59 +0.03 0.88 + 0.06 1.45+0.13 1.90 + 0.09

k4 S 0/e—ATBFImiR—200c inhibitors 3 5% FF 4 ARSI M (x+ 5)

o/e-NC 2 0.58 + 0.04 0.98 +0.18 1.58 +£0.10 1.97 +0.10
o/e—ATB 41 0.56 +0.03 1.29+0.19 2.06+0.17 244 +0.17
FEFEYL o/e~ATB+miR-200c inhibitors 41 0.57+0.03 1.65+0.16 2.45+0.16 3.25+0.16

*5 FHEELmMIR-200c inhibitors F1 sh—-DNMT3B X i £F 4E AR R AL S B9 2200 (x + 5)

miR-NC 4 0.56 £ 0.03 1.11+0.14 1.71 +0.10 2.22+0.17
miR-200c inhibitors £ 0.58 +0.01 1.62+0.14 231+0.17 2.87+0.27
FLHE YL miR-200c inhibitors+sh-DNMT3B £ 0.57 £0.02 1.20+0.14 1.46 +0.13 2.38+0.22

+R6 I mMIR-200c mimics #1sh—-DNMT3B Xt 5% SF 4 AP 4RSI (x £ s)

miR-NC 41 0.57 +0.03 1.16 £ 0.07 1.71 £0.10 222+0.17
miR-200c mimics £ 0.56 +0.01 0.65 £0.10 1.15+0.13 1.64 £ 0.14
FEEE YL miR-200c mimics+sh-DNMT3B 41 0.57 £0.02 0.64 £0.13 0.89 + 0.09 123 +0.14

3 itig A 20 ~ 24 nt, TEA WU EE R AL T A TE . FHT

WS UESE miRNAs 2 (5 i3 RNA 1 1.0% &£ 4, {25
BRI se b, ksk ik £ BT 9T 1R
AR AT BRTET, EOR B2 M BT i % 5 P2 LA 30% ~ 50% K& [H % 351 miRNAs i i

0] LncRNAs 1 miRNAs X8 R 92 95 118 0 42 4 FHS } ‘
B R mRNA, 2 5 A GE . . =REE.

IR 2 5 U S T RE AP A KBS S SO
%iﬂ"JLHCRNASﬂmIRNAS, ,ﬁ\*ﬁfﬁﬁﬁﬁﬂ'ﬂ?% ﬁ%%uﬁtﬁgﬁél}iﬂ@i%%’ﬁ‘jﬁo %%X‘T

TP A 1 731 F IncRNAs £ 3k F 8. 782 fi MIRNAsBEFERITRA . M2 B IESE % U] miRNAs
IncRNAs %35 F I, LncRNAs AE 0538 38 £ Fhig e 29 MORIZRE BJB . BRI OC T LneRNAs 77
S SR, B R LAY R ceRNA BLAI,  miRNAs FERRIRIZSE BT i 2

I LncRNAs ¥ 7] 25 4 miRNAs, 3 10 9845 F W 43 + TEA B % 1 qRT=PCR A6 0 9 95 922 925 4H 41
(1735, miRNAs & —ZSAE A 69 /N RNA, K FUREIRIZ S5 02T 2k 40 0 b ATB AR X ek i, 4
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7R ATB 76 IR 2 S5 AL 24U i Rk K P B B 5 1
TR B, TR) I I 92 9% 2T 4 4 i 40 i ATB
()22 IR 7K W I i T IE W LA 4R 4 . iX 457K ATB
TEMIRIZIE HAFAE W] W 5 o Rak o 7R — Lt
5T R ] shRNA 0 B AR A 1l 21 45 20 i v IR ik
ATB, %55 5 7R Ik 335 ATB RE 8 B 2 410 ) 40 Jifg 43
B, JEOEUEAN B T, [ AT A 4 A A O 4
CDK6, I 1 T 4H 3¢ 43 T Caspase-3 I 5 K-
X428 ATB 2 5 IR IZ 95 8 . 98 i AR FIHL
il ik — 2T

A BF 5% B 78 miR-152-3p. miR-21. miR-200c
M miR-203 FEIRIRIZIE h fEfE R Rk, IFS S
TR 92 9% 1% B, 6] B B 5E R LneRNA
HOXA11-AS #E % ¥ 1] 45 & miR-124-3p 1} #)
Smad5 1) £ ik, =5 IK IZ & 41 M A1 5 i E
A B A WESE R, ATB fE % i i 94 75 miR-
200c Z 545 Hn a0 &R R, EARTFR T, W
9 45 3 Won ATB BE 48 0 7] 45 A miR-200c
(7] Fof 7 B 2T 45 248 i 240 S v % % o/e—ATB J5 RE 6% ] ik
0 miR-200c R IA K P, 7E4% YL sh-ATB J5 fig 1%
B 5 A #F miR—-200c 1) 2R 3K K7, 3 Ud B 78 1 £F 4
2 B ATB fig % 30 1] 410 ] miR-200c. 7E#F— 2 1y
N AR IR IZ 85 41 20 B 1B TIE 52 ATB 5 miR-200c /1Y
FIRIKF R AAAEG

IR S miR-200c 78 BT 4 41 i b & 45 VR
% F miR—-200c mimics £ 3 35 miR-200c J5 BE % W] B
T 20 B R A L OF R HE A M E T, IR E R R R A
AH S CDK6 F1_E I8 A T4 5 431 Caspase-3 [ 5=
IKIKAF o 3k — 45 B SRR IA ATB X il 21 4E 4 il 11
YEFIAIRL, i — 254878 ATB BE % #0 17) 25 & miR-
200c T 413 miR-200c 4 2635 7K F-

DNA H 3 Ak 2 3R W 18t 4% 2 b — B 8 2 A& 1
Jra, EEJEE T DNA I EFE R [ (DNA methyl-
transferase, DNMT) 3 {b Fn 4 357 #2457, DNMT
R B AE AR A 0 5 RS B b B R R AR
£145 DNMT1., DNMT2. DNMT3A FI DNMT3B, J5 ™
TR B FL B Y R FEVE Y. DNMT3B J2 M 3k
DNA HI LA R il , 1T LAKR 75 22 H 346 1% DNA 1R
B, RIAT 58 B R Bk Ak ) DNA B H 38 AR f& i,
5T W78 DNMT3B 25 7 e . I35 1 5 s N H 93
PRSI, [R5 7R DNMT3B 768 21

LU I RIBACE W] B T =20, ZEARBF IR AL R
fify 45 2 i 7R miR-200c 8% 40 7] 45 &5 DNMT3B,  [A] ]
FE IR £ 4 20 M 20 i 5% & miR-200c¢ mimics J& BE 1%
HH &2 410 ] DNMT3B & (1 19 &35 K F, 725 e miR-
200c inhibitors J5 BE % B 2 {& #F DNMT3B & [ (1) %
ko X gE— 4 8 miR-200c fig % #0 A 45 &
DNMT3B, # 1 #1) ] DNMT3B () # ik o [A] B miR-
200c 5 DNMT3B £ i JR I2 95 A 21 b i 3R IR 7K P 22 17
&, ATB 5 DNMT3B FER IR IZ 5 48U g 3 ih K
TEEA G, X 4R8 ATB A B i 1k #5410 ] miR-
200c, HETIIEFE DNMT3B B £k, /525 i er 4k
£ L 240 0 3 5 R RI T

FESE— 20 B M B E R, ©UFESE IneRNA-
ATB/miR-200c/DNMT3B %l 75 J5 32 I8 1l £ 4 20 it vp
AR o &5 SR 7 TE TR IZ 5 12T 4 4 Jf v 4%
4t sh—-ATB Fl miR-200c inhibitors 8 i i % L 44 Yy
sh—ATB Xt 4 i 388 58 A T- A9 52 M, SL4% % o/fe—ATB
H miR-200c inhibitors B8 i # — AL fil 5 FL 4% Gt ofe—
ATB XiF 200 ff 388 58RI T (5 00 5 IR T2 955 2T 4 4
Jfi rfr $t %% Yu miR—-200c inhibitors 1 sh—-DNMT3B fig %
W A BAOph 5 L miR—200c inhibitors X 21 itd 48 5 F11
TZH R, 35 Y4 miR-200¢ mimics Al sh-DNMT3B
RE 1% FF — 25 i 3% 2 b 5% 44 miR-200c mimics X 4f g
A TR R o 3X FE— 25 UE S ATB BE % 3l 1
¥ 7 miR—200c/ DNMT3B il [ 2 5 1l 2T 2k 20 it 184
MPET

i LTk, ATBAESRIRIZIEH S0 h mkik, K
ik ATB fE #% 38 i 7 %5 miR-200c/DNMT3B i % ,
i1\ 1 R = S S LB 11 R i T L\ B
ATB/miR-200c/DNMT3B 4l 76 5% JI5 92 3% Al 2T 4k 41 g 4
BEEAMPE T T R A EEAEM . ATB il BE R IR
JEIEIRYT B A5

2 £ X # -
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