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miR-140-3p $8[5) ANK2 E F 31 F = Al E5E .
TR A2 MBI R HAE AT 52

B EE AT FWhE, RIE
Mzt PR EREA, RS H%E 710021

[BE] B HiTHUN RNA-140-3p (miR—-140-3p) X T~5 LR 41 M358 78 32 8% FAR 28 B R i Be A F AL
Fik T 2016 4F 2 J1 5 2018 4F 9 J 4E 0 22 T i B BE B A T - ARV YT 19 59 11755 WU AR R 58 6] 42, [m] Aol 44
41 IR E IR VIBR 215 0 IE % 5 VAL ZUE g X B, SEEE 9% 6 78 £ PCR (RT-qPCR) K il 4141 ' miR-140-3p
Fl4 2 11 B (ANK2) mRNA F 5K F 5 WU 20 i 53 5 miR-140-3p 21 (%% 4% miR-140-3p 2/ ¥ mimics) .
miR-NC 2H (5 4% mimics FAE X B 51)) | si-ANK2 2H (5% 4 ANK2 /T4 RNA) | si-NC 2H (B YeiL I Jo = CBAPE R 4) |
miR-140-3p+pcDNA-ANK?2 £H (F:45 % miR-140-3p mimes 5 ANK2 3 35 44) Fl miR-140-3p+pcDNA ZH (Fh4% 4x
miR-140-3p mimes 525 #/4K), RT-qPCR F1%E [ B[l (Western blot)73 HI46: miR-140-3p B; ANK2 #& [ 7K F I iE i
LR AL, 0 FH I s T 5,7 (MTT) e i 45 26 448 B34 5195 190 , Transweell #6100 - 2H 241 B 1) 37 B8 AR 2868 77 , Western
blot K I 45 2H 4t i P 26 L B3 & 11 D1 (CyclinD1) . p21 565 4 J& 25 (1 2 (MMP-2) . E- 5 %t % (E-cadherin) & []
Fik, WIOCEBEHRAG IR S IAE T2 WU 40 miR-140-3p FIANK2 5 X R . R SIEWSHHLL
e, B LR 20 24 v miR-140-3p 3234 K P B AR [(0.3840.04) vs (1.06+0.09)], ANK2 mRNA 32 ik 7K - FH i [(2.61+
0.24) vs (1.07£0.10)], 2= 51 AT 55 32 55 SL(P<0.05); 5 miR-NC 2H [t 4% , miR-140-3p 2H 725 WLIE 41 i 7736
[(62.37+£1.59)% vs (99.63+3.28)%] I FL NI EL[(72.58+8.19) vs (139.25+12.34)] fZ 224N MI%L[(53.9146.18) vs (115.21+
10.69)]. CyclinD1 & [1 7K F-[(0.23£0.04) vs (0.98+0.11)]F1 MMP-2 & [ 7K F-[(0.19+0.03) s (0.53+0.06)]F&A% , T p21
17K F[(0.82+0.08) vs (0.29+0.05)]F1 E-cadherin 2 [ 17K F-[(0.57+0.07) vs (0.21+0.05)1F+ 15 , Z R I HA G125 X
(P<0.05); 5 si-NC 2l HL 45, si-ANK2 20 B JULJRE 20 AA7- 116 R [(72.59+2.08)% vs (98.67+3.58)%] . iT-F% A AR [(75.69+
8.54)ws (142.58+12.86)] M2 2241 [ (58.39+6.58) vs (123.67+11.24)] . CyclinD1 & [1 7K F-[(0.39+0.03) vs (0.68+0.06)]
FIMMP-2 75 117K F-[(0.21£0.04) vs (0.59+0.04)|F4A , p21 25 117K F-[(0.45+0.07) vs (0.29+0.05)] 71 E-cadherin 7 [ /K
T-[(0.43+0.05) vs (0.19+0.03)] T , 25 5 HAG G T4 5 L (P<0.05); 55 miR-140-3p+pcDNA 4 HL# , miR-140-3p+
pcDNA-ANK?2 20 725 R 411 i 173 38 [(87.3943.02)% vs (61.23+1.41)%]. 1T F 21 i 5L [(146.28+12.57) vs (75.49+
8.25)] 2 ZEAMMI%L[(119.24£11.08) vs (56.39£6.24)] . CyclinD1 8 FH /K F-[(0.58+0.05) vs (0.21£0.04) ]I MMP-2 & 4 7K
SF[(0.48+0.05) vs (0.22+0.02)1 T , 22 A Ge 247 X (P<0.05), p21 2 F1/KF-[(0.25£0.04) vs (0.53+0.06)]F1 E-cad-
herin 25 F17KF[(0.3420.03) vs (0.5620.05)]F& A , 22 945 B 11248 L (P<0.05), 45t 3 %1% miR-140-3p 18 2 4
li] T 8 ANK2 FRaA 307 WU A i bs 7 GRS FiR 2%
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Effect of miR-140-3p targeting ANK2 gene on proliferation, migration, and invasion of uterine fibroid cells. HUI
Xue-lian, SHU Jin, DONG Li—yun, ZHAO Juan. Department of Gynecology, Xi’an Hospital of Traditional Chinese Medicine,
Xi‘an 710021, Shaanxi, CHINA

[Abstract] Objective To investigate the effects of microRNA-140-3p (miR-140-3p) on the proliferation, mi-
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gration, and invasion of uterine fibroid cells and its mechanism. Methods Fifty-nine patients with uterine fibroids who
were surgically treated in Xi'an Traditional Chinese Medicine Hospital from February 2016 to September 2018 were se-
lected as the research subjects, and 41 cases of normal uterine muscle tissue removed from the uterus during the same pe-
riod were used as controls. Real-time fluorescent quantitative PCR (RT-qPCR) was used to detect the expression levels
of miR-140-3p and ankyrin B (ANK2) mRNA in tissues. Uterine fibroid cells are divided into miR-140-3p group
(transfected with miR-140-3p mimics), miR-NC group (transfected with mimics negative control sequence), si-ANK2
group (transfected with ANK2 small interfering RNA), si-NC group (transfected with nonsense negative sequence),
miR-140-3p+pcDNA-ANK?2 group (co-transfected with miR-140-3p mimes and ANK2 overexpression vector), and
miR-140-3p+pcDNA group (co-transfected with miR-140-3p mimcs and empty vector). RT-qPCR and western blot
were used to detect miR-140-3p or ANK2 protein levels to verify the transfection effect, and tetramethylthiazole blue
staining (MTT) was used to detect the cell proliferation in each group. Transwell was used to detect the migration and in-
vasion ability of cells in each group, and western blot was used to detect the expression levels of CyclinD1, p21, matrix
metalloproteinase 2 (MMP-2), and E-cadherin protein in each group. The dual luciferase reporter gene assay was used to
verify the regulatory relationship between miR-140-3p and ANK2 in uterine fibroid cells. Results Compared with nor-
mal cervical tissues, the expression of miR—-140-3p was decreased in uterine fibroids: (0.38+0.04) vs (1.06+0.09); the ex-
pression of ANK2 mRNA was increased: (2.61+0.24) vs (1.07£0.10); the differences were statistically significant (P<
0.05). Compared with the miR-NC group, the survival rate of uterine fibroids in the miR-140-3p group, the number of
migrating cells, the number of invading cells, CyclinD1 protein level, and MMP-2 protein level were all reduced:
(62.37+1.59)% vs (99.63+3.28)%, (72.58+8.19) vs (139.25£12.34), (53.9146.18) vs (115.21£10.69), (0.23+0.04) vs (0.98+
0.11), (0.19£0.03) vs (0.53+0.06); the differences were all statistically significant (P<0.05). p21 protein level and E-cad-
herin protein level were both increased: (0.82+0.08) vs (0.29+0.05), (0.57+0.07) vs (0.21+0.05), and the differences
were statistically significant (P<0.05). Compared with the si-NC group, the survival rate of uterine fibroids in the
si-ANK2 group, the number of migrating cells, and the number of invading cells, CyclinD1 protein level, and MMP-2
protein level were all reduced: (72.5942.08)% wvs (98.67+3.58)%, (75.69+8.54) vs (142.584+12.86), (58.39+6.58) vs
(123.67+11.24), (0.3940.03) vs (0.68+0.06), (0.21£0.04) vs (0.59+0.04), and the differences were statistically significant
(P<0.05). p21 protein level and E-cadherin protein level were both increased: (0.45+0.07) vs (0.2940.05), (0.43+0.05) vs
(0.19£0.03), and the differences were statistically significant (<0.05). Compared with the miR-140-3p+pcDNA group,
the survival rate of uterine fibroids in the miR-140-3p+pcDNA-ANK?2 group, the number of migrating cells, and the
number of invading cells, CyclinD1 protein level, and MMP-2 protein level were all increased: (87.39 +3.02)% wvs
(61.23£1.41)%, (146.28+12.57) vs (75.49+8.25), (119.24+11.08) vs (56.39+6.24), (0.58+0.05) vs (0.21+0.04), (0.48=+
0.05) vs (0.22+0.02), and the differences were statistically significant; while p21 protein level and E-cadherin protein level
were both decreased: (0.25+0.04) vs (0.5340.06), (0.34+0.03) vs (0.56+0.05), and the differences were statistically signifi-
cant (P<0.05). Conclusion Overexpression of miR~14-3p inhibits proliferation, migration, and invasion of uterine fi-

broid cells by down-regulating ANK2 expression.
[Key words] Uterine fibroids; miR~140-3p; Ankyrin B; Cell proliferation; Migration; Invasion
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B VR 2 Lo P A B A R DL R RV g, L
W5t MR FEAGEZRERA LY, g
K, FENE R R KEEY, REN, FF
LIRS A M52 B U S0 0938 e TR AR 22 2k
Az R R ) FR B Y H G T A MBS 5 R AR 28 1Y
HLI A 56 4= B Y, PR 5T 52 e 2 JULJRR 240 R 15 7 T %
FHRZZ 0943 FHLH, 7T iz 5w iR 7 3R s 42 .
/N RNA (microRNA , miRNA) ] 78 5 St A J5 7KF- 7
FEREIL R A R35 e Al i A R T S A
AT TE IR B A A e e i AR Y, AR
78, miR=140-3p 71 2R AR/ N I3 |1 Mg 7145
ZAPPE h R RIE AT B BE S L TS
MR G . H AT, miR-140-3p 76T 5 IR h 2 k I
YERE R A . A5 BB Bos , #5E H B
(ankyrin-B, ANK2) [ 3'JE # 1 [X (3" untranslated re-
gion,3'UTR) & A 5 miR-140-3p ¥ B ¥ 51 45 4 1 i

A5, HER ANK2 ] fE 2 miR-140-3p H#E L . ANK2
J&FAREREARGRL, S5 p5HE G28) .
TEALSE Z R A 2417 R, o 3Rk 5 a5 AR
Jih 68 ) A R e 3 U AR %, {H ANK2 X 55 JILJE 41
LA W 245 R RS2 R R . ARBERE EER VT T
miR—140-3p X5 WU 4N ML 34 78 3285 PR 22 1 5 )
e HR A5 L R4 ANK2 26k R AEAE T, I 75
JULIRE A ) YR 7 B BT A5
1 #ERS5HE
1.1 — R UfE 2016452 H E20184E9 A
FE VY 2217 TP 2 15 B BEARHIE 52 0 15 LR A4 59 1 F
RUIGEARA N FEXS G . BE IS 29~55 %, -3
(41.58+6.12) % ; 5 2 3~86 ™ H , F-19(29.67+5.91)
H o BIAFRUE : (VAR5 U 5 Q) FRATA
WATIBYT o [RIBT ISR 41 451 ] Bk 490 D51 "8 LR DB 4
TEMIER FEUALUE RN I, B 31~53 %,
- 549 -



EEHESF200EIFENEESH

Hainan Med ], Mar. 2020, Vol. 31, No. 5

- 35 (40.02£6.35) % 5 9 i 2~84 A~ A, - 1(29.29+
5.83) 1 H o FARUIBR G /9 E 341 41 & T JC RNA [iff
(% EP & IR A E P IR A2 o AR A B
TR oAb, i AR B RS R 45

1.2 AR AR LT (fetal bovine se-
rum, FBS) Fl RPMI 1640 1 33 3 (3 [ Gibeo A H)), if
2 11 Ml AN Y O wE e 5 (methylthiazoletrazolium,
MTT) (E[E Sigma 23 Al), i3 4% 5 a7 & Fil PCR 07 &
(TR 2L A ) TR FRZA H), Trizol 2 7 #1 Lipo-
fectamine™ 2000 5 £ (3¢ [ Invitrogen /A ), PCR 5|
YR T A TREAT PR F]), miR-140-3p 4014
(mimes) S A% 48 BH 14 7% 51 (miR-NC) . miR~140-3p 171
# (anti-miR-140-3p 2H) K 40 il 51 B 7% /¥ 41 (an-
ti-miR-NC) . ANK2 [#)/N T4t RNA (si-ANK2) & L5 TG
B XM P F 4 (si-NC) . ANK2 3 % ik # 1K (peD-
NA-ANK2) & 25 #AAK (pcDNA) (F ¥ 35 gL A 7)),
I A HH A 11 D1 (CycelinD1)F1 P21 B 78 B A4 (X7
TP AE W) HARAT R A Al ), BE 574 J 2 11 1 2 (matrix
metalloproteinase 2, MMP-2) 1 E- 45 %} [} & (E-cad-
herin) £ 7, [ BT 1K (3¢ E Abcam 2 w]), — W ik FH iR
(bicinchoninicacid , BCA)Z [k il izl 77 £ AR ZE 't 3
it T A 7 B (VR < RAE AR BRA F])

1.3 SEER Tk

1.3.1 FENUEMMEE SR S OO r ki
TE AR, ETXWEFET A1 om’ T E WU
HAVE F RS, A S AT B BE IR £ 2% vl i (phos-
phate buffered saline, PBS), & ¥l 3~5 min Ji5 , 7% 1%t 3
Wo BIRRLLZL, IMAGE SR BE R 0.2%0 T 78 B iy
37°CIHA2~3 ho SEREFR AL ETHAR I , 200 H &M
g, U EIEW . 1 000 r/min B5.0> 5 min, W3 FIE W,
HIIAE 10% FBS i RPMI 1640 H5 3735, % T 37°C .CO,
IRFRAT R 5% TR EE 97% M BEFRAE T IG5 . R e
FARDL | B Bof B 48 i 5 5 5 . Fer Ll 28 80% /2
A F, PBS Wi R4 M, fin A 0.25% 45 1 B A B AL
AT

132 ZNAEEYRIore  WEUE K78 L
AR T 6 F LA P 4L 1< 10N . FraniERi s &
60%IH} , 2 B8 Lipofectamine™ 2000 it | & #21E 1 , 43
51 ¥ miR-140-3p mimes (miR-140-3p 4H). miR-NC
(miR-NC 4). anti-miR-140-3p (anti-miR—-140-3p ).
anti-miR-NC (anti-miR-NC ), si-ANK2 (si-ANK2
2]) . si-NC (si-NC 41) LA Jz miR-140-3p mimes 5 pcD-
NA-ANK (miR-140-3p+pcDNA-ANK?2 £H) . miR-140-3p
mimes 5 pcDNA (miR-140-3p+pcDNA £1) %% 4t % 4
M. %948 hm , SEA} 2% G2 8 PCR (real-time quanti-
tative PCR, RT-qPCR) £ #lll miR—-140-3p &% & [ Ef i
(Western blot) 45 ] ANK2 & [ 7K - 5 UF % e 30,
WAL 5 225256
- 550 -

1.3.3 RT-qPCRAG miR-140-3p Fil ANK2 mRNA
FIRIKF Trizol 151 H& HUH 2L B 40 M Hh A5 RNA, 1
T AZ IR SRS RNA B2 RN B I , 2 B G0 7 i)
&AL K RNA W 5% cDNAL SR )5 LA cDNA
BEARFEAT H 3G . BB 44 . 95°C 5 min, 95°C 10 s,
60°C 30's,72°C 30 s, 335 MEFR . miR-140-3p L Jif
5'-ACACTCCAGCTGGGAGGCG-3', i 5-CTCAA
CTGGTGTCGTGGA-3';U6 [-iif 5-CTCGCTTCGGCA
GCACA-3', Tl 5~AACGCTTCACGAATTTGCGT-3';
ANK2 | i 5-GTAAGTCCGTAGTAACC GCG-3',
% 5-CCGACTGTGCCAAGCTGC-3'; GAPDH I i
5'-GCAATGCTGCTAACGT GCAGCT-3', T i 5'-CT-
GAGTGTCCCGAAACGTGCT-3', miR-140-3p L’k U6
KNS, ANK2 L GAPDH NN S, SR 2 22k
miR-140-3p Fl ANK2 mRNA (AT 357K -

1.3.4 MTTHIANMEIGETE SR B 45 L An i,
VEEEHR A 2.5%10*4~/mL , £:FL 200 pL 3270 F 96 FLAk
o MARE I NRSL. BRFE R 48 hig , AL
A 20 uL B MTT IR (5 g/L), BEFi 46 rh 4k 2L & 4 he
ISR G AL  BALINA 150 pL — F PO, 89k
Pl s, BEARAY 490 nm A0 5E WK Y {E (absorbance,
A)o DUAREEYL 0B R 5t B2, 5345 41 40 B A7 35
R MPAFTE R (%)=A s/ A wienx100% o

1.3.5 Transwell Kz 21 ffl i 7% FliR 28 H U5
()45 2L AN B, VRS 1R B ol 5% 10° 4~ /mL. 40 i 72 5K
I . Transwell 25 /i A 100 pL 40 M0 B, F % /A
500 puL 7 FBS ) RPMI 1640 B5 353, B 48 h)e, H
4% 22 B8 F I [ 5 30 min, 45 224 45,15 min, 8] &
T LSS, FEAILIE S S ARET , 14k AR 285000 .
% Matrigel 1 5 5 J] RPMI 1640 55 55 52U 1:8 F 9] Fa
FE, HAl T Transwell %, AR IET /5 100 pL 4 g &
W, S SR E R AN AT RS 5L

1.3.6  Western blot ¥ £ Il 2 iy H* ANK2. Cy-
clinD1,p21 . MMP-2 Fl E-cadherin 2 (47K V- 694 )5
(AN, 5597 48 W IR AR, PBS VS VR . N
N B AR 0] ) 2 P SR, R BB L R
BCA X I T . BGE & I Tk Ak
5 min fHHARE . ARG DAL 30 pg S AT kit
TR PR AN — SR N s TR R e I FEL K . HRUK)E 1B 2 R R &
15, S BT S g A a1 2 he 435
JINARG RIS ) ANK2 (1:800) CyclinD1 (1:400) .p21 (1:
400) . MMP-2 (1:600)#1 E-cadherin (1:800)HT{A , 4°C
B IABRM S F AL AR 12 19 — P 1gG (1:200),
FIIEE 1 he ARG ELC, % 5, &
e A% R G BRI . Tmage T840 8 1 454 IR
JE{H, UL GAPDH H N2, H I 115 GAPDH 4k K
FEME R BRI B 8 PR R IE K

1.3.7  AGSERBEFHRAS FE D LIR30 IE miR—-140-3p
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5 ANK2 iR A5 B3 A B 7R , ANK2
) 3'UTR 5 miR~140-3p WK R P S IAF e S 45
B, BT PCRAZAY 1 & miR-140-3p 454 45, (1)
ANK2 1 3'UTR JF 41, -4 HAf A9 2 Wi 15 Jookr
psi CHECK-2 #k & v | 14 4 ANK2 BT A= AU JiT 4
(WT-ANK2), 2 55 K i 5 AR B 25 5 07 i %
A5, i A psi CHECK -2 ZH 44, #4 i ANK2 %8 2% 8l Jiiy
KL (MUT-ANK2)., 73 1) ¥ WT-ANK2 , MUT-ANK2 5
miR—-140-3p mimic, miR-NC 3% Y& Z 75 JJL & 40
M. H4v12 hm, Wards e it o b i R o . 1%
FERE YRS % 2 48 h,0.25 %R RN 1L, AE 4N
JHL, I ¢ ' 2 il I 1, LA AE S IO R T
PRSI S B A5, 25 R DA DO H s /it B o R
B HAE R S I R BTGP

1.4 SGiit=Frik W SPSS22.0 B4 52 56 4k
P T AT T OB LS B v 22 (o) 0, AL
(5] HL 38R FH A ST A A o K 565, 22 4 [R) FL 38R FH PR R R
T3 22500, 3 — 2 P HL R A SNK—¢ 3. DA P<
0.05 RREFARITFE XL

2 H#R

21 F B WU 4 2 b miR-140-3p Fil ANK2
mRNA KKKV HSIEEFE AL, 5 VU
ZH 2 miR-140-3p /K - B Ik , ANK2 mRNA /K- FF
i, 2 HA SR L(P<0.05), W% 1,

1 TEIEALNMmMIR-140-3p MANK2 mRNA A7k Fives)

2151 % miR-140-3p ANK2 mRNA
IEHFENAN 41 1.06+0.09 1.07£0.10
FEAEA L 59 0.38+0.04 2.61£0.24

2iE 51.283 38.768

P1H <0.01 <0.01

2.2 1k miR-140-3p %1~ 55 WLIEE 4H it 184 5
TR ZZMEN 5 miR-NC 41 4% , miR-140-3p
ZH A P miR-140-3p KT, 2R A A G &
X (P<0.05), % W] miR-140-3p mimics %% 4 i I) (P<
0.05), 41 it ' miR-140-3p 12k ik . 5 miR-NC 4 [t
A, miR-140-3p 41 4 A7 28 B8 R 22 20 if £5 %
fik , CyclinD1 Fil MMP-2 & 1 /K - F% fik , p21 Al
E-cadherin & FI/K T, 2R W HA G247 L (P<
0.05), WL 1 . FR2f5k 3,

miR-140-3p
CyclinD1
p21
MMP-2

E-cadherin

g
=
Z
a

GAPDH

Bl 1 Western blot ;% # il 3T 3% iX miR-140-3p X F 5 B/l & 48 B
CyclinD1,p21.MMP-2 #1 E—cadherin & B &% FI 220

Fz2 ERIEmiR-140-3p Xf T 5 ALIE AL SE RIS ME (exs , n=9)

20 31 miR-140-3p ZMEFFIEH (%) CyclinD1 [T p21 &K
miR-NC 1.01£0.09  99.63+3.28 0.98+0.11 0.29:£0.05
miR-140-3p 2.67£0.23  62.37+1.59 0.23+0.04 0.820.08
il 20.163 30.666 19.223 16.854
PAH <0.01 <0.01 <0.01 <0.01

+®3 WRIZEmiR-140-3p 3 F EHURARSEBFMEZHIFN(cLs ,n=9)

215 EBAMEEL (225405 MMP-22E[1 E-cadherin &[]
miR-NC 139.25+12.34 115.21£10.69 0.53+0.06  0.21+0.05
miR-140-3p 72.58+8.19  53.91£6.18  0.19+0.03  0.57+0.07

E 13.505 14.893 15.205 12.555

P{E <0.01 <0.01 <0.01 <0.01

2.3 Jifi ANK2 kx5 LR 4 s e 5%
MR R 5 si-NC 4 Ho 42, si-ANK2 26 40 g p
ANK2 H KRR, 22 57 HAA Ge it 5 L (P<0.05),
FH ANK2 /NT4E RNA F 52 i , 4 vh ANK2 58
Z M. 5 si-NC 4 L, si-ANK2 2H 21 L7365
I B R 22 AN BU%AIR , CyclinD1 Al MMP-2 4 147K
S, p21 1 E-cadherin & [ KT8, 2 5 HA
GeiteFad L (P<0.05), WK 2 ik 4 fnk 5.

si-NC  si-ANK2
ANK2 S c—
CyclinD1
p21
MMP-2

E-cadherin

GAPDH

2 Western blot ;548 U # ANK2 1% 3¢ F 2 AILEE 40 A CyclinD1,
p21.MMP-2 F1 E—cadherin & 8 X #2200

T4 AN ANK2 RiA3EF 2 AILJE 4 A 1 58 A9 B2 (es ,n=9)

2151 ANK2ZE[]  4IMEfEE#(%) CyclinD1 &1 p21 &M
si-NC 0.7240.08  98.67+3.58 0.68+0.06 0.29+0.05
si-ANK2  0.23£0.04  72.59+2.08 0.39+0.03 0.45+0.07
ol 16.435 18.897 12.969 5.58
PAE <0.01 <0.01 <0.01 <0.01

RS MHANK2 RIAXF B B IE R T2 22 B 2500 (ets ,n=9)

215 TR RZBAEL  MMP-2#1  E-cadherin 2 [
si-NC 142.58+12.86 123.67+11.24 0.59+0.04 0.19+0.03
si-ANK2 75.69+8.54  58.39+6.58  0.21=0.04 0.43+0.05

fE 12.999 15.036 20.153 12.348

PAi <0.01 <0.01 <0.01 <0.01

2.4 miR-140-3p # 1] 545 ANK2 &j5  Target

scan A& W {5 B F B0 T B 7R, ANK2 1 3'UTR 77
7E 5 miR-140-3p 455 BIAZ 1T R T 41 WL I8l 3A . AU
St 2% i P ARG I 2% SR R, miR—140-3p mimics 7] [
il WT-ANK2 1Y %< Ot & B & 1k (P<0.05), 1 *f
MUT-ANK2 7%¢ 5t 2 B3 4 TG 5k 2 52 i (P>0.05),, 22 1
. 551 -
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miR-140-3p 7] 5 ANK2 /) 3'UTR # 1] 25 5, WL 3 6.
miR-140-3p 24 ANK2 # 17K F-{X F miR-NC 41 , an-
ti-miR-140-3p 41 ANK2 % [1 /K *F % T anti-miR-NC
A, 225 8 it 7 L (P<0.05) , Ui B miR-140-3p
E 57 LI 40 o 8 1) 47 8 455 ANK2 3235 D 151 3B
Mk,

6 WHEHEME MR NG R Fes,n=9)

205 WT-ANK2 MUT-ANK2
miR-NC 1.06+0.08 1.02+0.06
miR-140-3p 0.43+0.03 0.97+0.05
il 22.121 1.921

P <0.01 0.073

A ANK2 3UTR-WT 5’...UCACACAGAAGAGGGfTTT?TTG...

miR-140-3p 3'...GGCACCAAGAUGGGAC ACCAU
ANK2 3’'UTR-MUT 5'..UCACACAGAAGAGGGGCAGAUGG...

R

B R ®
O @ \Q' o
q-"\q:" &L
FELE
ANK2 wme wve e "
GAPDH e esn e "=

3 miR-140-3p #[E]FE ANK2 FKik

142 A, Target scan /T ANK2 9 3’ UTRA77E-5 miR-140-3p &5 A 4%

RT3 B, Western Blot#EA6 miR-140-3p %} ANK2 2R FSRIIAN .

£=7 miR-140-3pFE T ANK2 B 5 R B ,#=9)

20571 ANK2EH
miR-NC 0.51+0.06
miR-140-3p 0.25:£0.04°
anti-miR-NC 0.54+0.08
anti-miR-140-3p 1.02+0.09
F{H 188.223
P1H <0.01

1 5 miR-NC 41 H#4, *P<0.05 5 5 anti-miR-NC 41 Fb 4, "P<0.05

2.5 I IE ANK2 i 11 %35 miR-140-3p X ¥
R ARG G TR AR 5 miR-140-3+
pcDNA 41 b4, miR-140-3p+pcDNA-ANK2 ZH 41 il /7
I3 I 22 A AT =, CyclinD1 il MMP-2 &
F1/KSETH i, p21 Fl E-cadherin 5 [ 7K SE FRAK , 22 544
HA G 2F7 L(P<0.05), W 4 F 8 K9,

miR-140-3p miR-140-3p+

GAPDH

+pcDNA pcDNA-ANK2
ANK2 === -
CychinD] s S_—
P21 - —
MMP—2  —
E-cadherin 4D s
— a—

El4 Western blot #3533 % ANK2 %% miR—-140-3p Xt F = ALJE A
B CyelinD1,p21 . MMP-2 # E-cadherin & B &iX #9800

£8 TR ANK2 3 #5T R 1% miR-140-3p Xt F = ALJE A AL 58 0 24 0 (ves , n=9)

215 ANK2 % H YHIRLAFIE (%) CyclinD1 % H p21 1
miR-140-3p+pcDNA 0.15+0.02 61.23+1.41 0.2140.04 0.53+0.06
miR-140-3p+pcDNA-ANK2 0.58+0.06 87.39+3.02 0.58+0.05 0.25+0.04
il 20.397 23.547 17.355 11.649
P1E <0.01 <0.01 <0.01 <0.01

R9 WERIE ANK2 #HT R X miR-140-3p 33 F = AL AIT 7 F112 22 B R0 (exs ,n=9)

2151 TR AL 1R 22 % MMP-2 M E-cadherin 5 [
miR-140-3p+pcDNA 75.49+8.25 56.39+6.24 0.22+0.02 0.56+0.05
miR-140-3p+pcDNA-ANK2 146.28+12.57 119.24+11.08 0.48+0.05 0.34+0.03
i 14.125 14.827 14.484 11319
P{H <0.01 <0.01 <0.01 <0.01

3 iTie 22 PSR AR A

miRNA J&—Z&/NrF Bk E g i RNA, KR
18~25 M AT IR , ol 1o 5 #LJE  mRNA (1) 3'UTR 45
A, I mRNA Bl B 4 mRNA , S 11 8 42 51
FER M FRIE, S SRR R A K. miR-140-3p i
AE S B R I — B miRNA , FEAE Z2 R b9 o 22 K F
%, & ¥ P M9 /5 FH . 40 DONG 45 " ffF 58 oK
miR—140-3p £ F 35 P hIl A /) 2 H Artids 240 L 1 A
EBAUZZE, A AT . SUNE B BIR,
miR-140-3p 7€ 7L % 98 4 il b R B B A%, i R 8
miR—140-3p FP | 1 L 98 40 Jf g 338 7, A1t a4 &40 i 0
T-. HHT, miR-140-3p X ¢ WU 40 i s 58 12 1
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AT R, miR-140-3p £ T B JUR 2 h 3k
FEAIG , #2785 miR-140-3p AT RES 5 F B VR 19 & A= %
J& . 1323k miR-140-3p J5 , F & LJ&E 40 Bl A7 15 % [
LB FIAZ 28 A M E AL, $27R8 miR-140-3p i F ik /[
75 WU a0 b RS R 28, CyclinD1 &40
Jit JE S R 4 R 2 — , nT AR A G S i EE
A5 IR G A . p2 1 2 iR i R, R A
Ty P AN G sE . AWESE BN, miR—-140-3p 1 ik
A FEAR 5 LR 4 i CyelinD1 25 117K, $2 5 p21
K, #8318 miR-140-3p i i3 I £ Cy-
clinD1 Fl p21 £ (1 ZRB I 75 LR A s g . L
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& JRE IS5 A A0 SN AL RS, 2 2 4 iy
TR 1278 . E-cadherin /& 55 85 [ 8 A 2 51, H:
FEIR T PE Bl 2k AT S BN M ) RN BRI, 2 TS
HETMIER IR 28N AWF5E R, miR-140-3p i ik
AT FREAR 2 U 240 B Hh MIMIP-2 85 17K, 32 5 B-cad-
herin 2 [ 7K ¥, $2 78 12 4% 35 miR-140-3p i & 1 4%
MMP-2 F1 E-cadherin £& [ 315 1 il & AIUJRS 40 e i
B2,

R T 2R #8 miR-140-3p Al 75 UL
JE AN MG B R R 22 0 4 AL AT A
W EL AR 3R S 7 L ANK2 7] BE & miR-140-3p 1
B TR, I 3 2 0L o 2R B AR A SR R SE IR R SE T
miR—140-3p 7 75 WLIE 40 B w8 1) 47 7 45 ANK2 36
ik, ANK2 BEE KGN Z—, 2 S5hE kAR
JidFE . CHENSEWFSE R, BRARIE o ANK2 ik Tt
1o, UUBR ANK2 FEAIG 1 TR AR b yes A0 A i 24 5 RS RN
ZEhe 71, ANK2 JBIRTT IR ARIEE VB 7E PR . 2R S0
5T R, DLER ANK2 AT #] 5 4 SGC-7901 548
FEERS , BELA AU E A LERR . H A, ANK2 X515 LR
ANRIGTE SRS AR AR AR

A5 BN, FE WU 441 ANK2 mRNA 7K
FkThaE, S A R — T R ANK2 th S 51
EWURR AR R B ANK2/NVTHERNA B
BV AHL, 25 R TR Al ANK2 35 7] RIS 5 L
RN G TE AT RS FRZERE T, ULRAIIHR ANK2 ik
AR R 9 2 R AR 318 ANK2 T REJE L
JEIRIT o TR . AN AW BoR i ik
ANK?2 35555 7 3 ¢ 35 miR—-140-3p XF -2 LIRS 41 Jif 184
B GER AR ZZ I HIVE R, #2785 miR-140-3p il T
A ANK2 FER 0] 5 WUR A0 3 B AR 2%

2 BT, miR-140-3p 76 F 5 (IR 41 21 rp ik
1%, 32 235 miR—140-3p v 1 755 LIRS 200 Jtd 1%y 344 3
IR FIRZERE T, HAEHIBLH S A ANK2 R A C,
miR-140-3p/ANK2 il i] fig ¥ WUJE A 58 1] 70 372
SR TR AN
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