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Hsa_circ_0001946/miR-7/KLF4
SR IS 5L IR AR R AT

A XM BRRE RES KER WHE A48

[M#ZE ] BH HRITIHOK RNA hsa_circ_0001946 7 7L BR 72 40 R H A9 R 1X 1§ & hsa_circ_0001946/miR-7/Kruppel # &
T 4(KLF4 ) iR IR A £ R EBMEBHNG. HiE WE2018FE6 FE2019F 8 FEERMNERNAKZREE=ER
VGNARBHAGRARE RS FEARAARA N fl, RALNKAEEPCREARNABRBERERES EEARN
hsa_circ_0001946 .miR-7 .KLF4 mRNA 3% 1§ 5% & 9L BR #& 40 B #% MCF-7 & hsa_circ_0001946 .miR-7 . KLF4 . E- $536 & B
(E-cadherin) .N- $5%:%& B (N-cadherin )JmRNA RA B0 ; XAMAMERITRHILRE MCF-7 @ik ELeEh; XA
Western blot 3% #& U 9L AR & 4 B4k MCF—7 & E—cadherin & N—cadherin EERIXIE R, HR SEETFHIABRARLR, IR
FEH LA H hsa_circ_0001946 F1 KLF4 mRNA FRAKEHFE , miR-7 FIAKETRE(H P<0.05), STEHEIRAR IABRSERA
YRR LLLE, FLARIR I M S E R AR T hsa_circ_0001946 mRNA Rk /KEFE (19 P<0.05), 9047 82 AL IR AM SEBERER
W, BHREEHFE hsa_circ_0001946 mRNA RIZKFEH T EKRELE#FHE(P<0.05), Pearson HX B =, AL REAHR
hsa_circ_0001946 mRNA fy3Rix 5 miR-7 B9F5 E A% (r=-0.418,P<0.05),mR-7 KL 5 KLF4 mRNA mRNA fI%L 2

¥ (r=-0.340,P<0.05), SFAMXTBAIELL, % sh-hsa_circ_0001946 28 MCF=740ff Ff miR-7 FRiAF+5 ,KLF4 mRNA &
L TBE($Y P<0.05); SERMEXT BLAMALL, #4 miR—-7 mimics 48 MCF-7 4B s KLF4 mRNA 3Rik TF&(P<0.05); 5B X BB A R

tb, ¥ % sh—hsa_circ_0001946 4R1% 2% 4R %R ) ( P<0.05); SBA MR B ZB4R L , # # KLF4 siRNA 20 MCF-7 42 E-cadherin
MRNA & & B FRILKEHFH S, N-cadherin mRNA B R B FRIEKEH R P<0.05), #it Hsa_circ_0001946 7£ FLBR 72 40
MR RIEFS, TR mR-7/KLF4 B MEEME AL LE ~ B R, EEARNRENER,

[ %A ] ZLBRE IIRRNA LREREL B2

Circular RNA hsa_circ_0001946/miR-7/KLF4 axis promotes progression of breast cancer XUE Dixin, WU Weili, CHEN Jixian,
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(the Third Affiliated Hospital of Wenzhou Medical University), Ruian 325200, China
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[ Abstract. ] ‘‘Objective To investigate the expression of circular RNA hsa_circ_0001946 in breast cancer and the
molecular mechanisms of hsa_circ_0001946/miR-7/KLF4 axis in regulating cancer progress. Methods Ninety—one cases of
breast cancer tissues and its adjacent normal breast tissues were collected from the Third Affiliated Hospital of Wenzhou Medi-
cal University from June 2018 to August 2019. Real—time fluorescence quantitative PCR was used to detect the expression of
circRNA hsa_circ_0001946, miR-7 and KLF4 in breast cancer and its adjacent normal tissues. The expressions of
hsa_circ_0001946, miR-7, KLF4 mRNA, E-cadherin mRNA and N-cadherin mRNA in breast cancer MCF-7 cells were detect-
ed by fluorescence quantitative PCR. Transwell invasion assay was used to analyze the invasion and migration ability of MCF-7
cells. The protein expression of E—cadherin and N-cadherin in MCF-7 cells was detected by Western blot. Results In 91
cases of breast cancer, the expression of hsa_circ_0001946 increased, the expression of miR-7 decreased, and the expression
of KLF4 mRNA increased(all P<0.05). Compared with normal breast tissue and ductal carcinoma in situ, the expression of
hsa_circ_0001946 was significantly increased in invasive ductal carcinoma of breast(P<0.05). In 82 cases of invasive ductal
carcinoma, the expression of hsa_circ_0001946 was significantly increased in cases with lymph node metastasis compared with
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that without lymph node metastasis(P<0.05). Correlation analysis showed that the expression of hsa_circ_0001946 was nega-
tively correlated with the expression of miR-7(r=-0.418, P<0.05), and expression of miR—7 was negatively correlated with KLF4
expression(r=-0.340, P<0.05). Compared with the negative control group, miR-7 expression was increased and KLF4 mRNA
expression was decreased in MCF-7 cells transfected with sh—hsa_circ_0001946 group(both P<0.05). Compared with the
negative control group, the expression of KLF4 mRNA was decreased in MCF-7 cells transfected with miR-7 mimics group
(P<0.05). Compared with the negative control group, the number of invaded cells was significantly decreased in MCF-7 cells
transfected with sh—hsa_circ_0001946 group(P<0.05). Compared with the negative control group, E-cadherin mRNA and
protein expression were increased and N-cadherin mRNA and protein expression were decreased in MCF-7 cells transfected
with KLF4 siRNA group(P<0.05).
induce epithelial-mesenchymal transition, and promote the invasion and metastasis of cancer cells through miR-7/KLF4 regu—

Conclusion The expression of hsa_circ_0001946 is increased in breast cancer, it may

latory axis.
[ Key words ] Breast cancer

FUMR IR 2 T L Ve WL R 2 —, HR
RN AET R E W T STk, B i 3L
R 25 R AR SF , B T R L S Y
UG L AH I, Jay 0 300 B0 A e B 1 L o i S
PhsR 22 o L e A= 28 AL 3% 19 23 - ML 473 1H
ANB L SHOHT 8 A A O T el LR e A Y T
JEE X FER ., miR-7 E—F/NrF miRNA, DP9 R
HAEZL MR b 38 S, w4 ) L8 T A A A
R =21 5T 38 e B 53 — 2K R 9 A% 2R RNA (circular
RNA, circRNA) i miRNA #9335k, #6111 2 5 R
M RRMFARE . T OB I 7 miR-7 4 circR-
NA, 2£ 5 FIFH starBase ZU4E % (http://starbase . sysu. edu.
en/ ) IHATHE R, 45 R 78 hsa circ.0001946 5 miR-7
MEE G sk Z, LA 454, Wik, 25w
hsa_circ_0001946 AJ Jil#% miR-7 () #ik, #E—HHrE 3
BRI, hsa_circ_0001946 3355 /N i fifi 98 19 1= 28
I R o O T e FL R 98 1, hsa_cire_0001946 3%
K 55 98 A A2 28 ARG A A BIL R o R B B B . R
N IR L R A ML AR AR R ML SRR R
Sz 18] Jii #% 4k, (epithelial -mesenchymal transition, EMT),
WFEREE E-45 % 8 H (E-cadherin ) 1 N5 %6 8
(N-cadherin)ZEi5 AR 1EP K, AR hsa_circ_
0001946 1k 55 LI I 21 0 1R 28 R A% 1) o &%, I 1
W9 M AR R R RS B RE T 5 EMT (G R,
FLI IR YT SR HE BT O AL A .

1 HRE

L1 HSURARUEE Wik 2018 4F 6 H 2 2019 4F 8
T B2 R 2= B I A = B B YD R 1) L B i 41 21
PSS 9 55 1E R FLIRAAL bR AR 91 1], Hhn A FH R
AR PRAFTE-80 CUKFR T o T BE B ok, R

Circular RNA  Epithelial-mesenchymal transition

Invasion

R XIRBEAT ALY, FUMRE 70 AR 98 2017 4F 3¢ [F8
SEIR B 22 D123 (AJCC)H 5 8 iRar i o P ZL IR &
A 9 B, UM IR S8 8240, TEFLARIZE
PERE T, TR EA R 41 B, AME S5 41
BN, S 22 45, N, g 841N, O 11 ). ARWFR A
Bt 2 A0 P 22 51 2 b it

1.2 FELGIRILE:  FURE bR MCR-7CRE A
b AW 7D ) s RPMI1640 41 fifd 15 3% 3% ( 92 [ Gibeo
N T]) 5 sh—hsa_cire_0001946 2 B 1 %f B8 4% 7 B2 .
miR -7 mimics S B4 X B SE4% 4 2 . Kruppel #
T 4( Kruppel -like factor 4, KLF4 )/INTHE RNA (small
interfering RNA, siRNA ) J& H: B o B g (v [
il IR 25 ARG FR A F] ) ; Lipofectamine 2000, TRIzol
A (FEH Invitrogen 23 F] ) ; PrimeScript™ RT reagent Kit
SYBR® Premix Ex Taq™ Il ( H A TaKaRa /A ] ) ; Matrigel
([ BD Bioscience 22 H] ) ; PVDF (3£ [ Millipore 23
7)) ; E—cadherin 2 N—cadherin —3T(ZEE Abcam A F]);
200 % 2 555 ( H A Olympus 23 F] ) ; RT-PCR X (& %]
Biometra 2 ] ) 3 7500 SZ 1} ¢ )G 5 = PCR AL (& Ap-
plied Biosystems 2\ F] ) o

1.3 AMEE Ryl FUBVE AN bR MCF-7 4570 T
% 10%FBS 1) RPMI1640 ¥i52 5k, & T 37 °C,5%C0,
RRFEPER. RH Lipofectamine 2000 VEAT 20 M 5%
e FEYLHT 1 d R di Rt 2N LR, B AL 1x10° 4
UM, LYK R 90% Rl A . 3 BIKF Lipofec—
tamine 2000 FIZAF BRI A E] 250 wl OPTI-MEM % 3%
Bh R B M BBOR & RRIR S EIREE 20 min,
Fedt 4~6 h J5 AN e Tt 24 h )5 WCAR AHAG
miR =7 .KLF4 .E —cadherin N —cadherin mRNA 2 ik M
E-cadherin \N-cadherin £ [13%i5 . #0502 (1)5 4
sh —hsa_circ_0001946 41 Jz [ x5 20 . 45 5% 4% sh-
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hsa_circ_0001946 AYFLIRIE MCF-7 40 il 20 J2 5% Y B ok
X BR A% HF R (O FLIR I8 MCF-7 40 2, 1 20 40 it 43 )
K SE ) 26 6 1 PCR A K2 miR-7 \KLF4 mRNA
FRIR K BR F Transwell 1= 28 52 5646 042 22 20 0 45
(2) %4 miR—-7 mimics 2 K FH B P XF B8 41 . 45 4% e
miR-7 mimics AL IR MCF—7 20 i 20 K % B B 1 %o
WK R B LR MCF—7 40 M 2H , ot 240 200 Jf R )
i 79 )6 E & PCR ¥ 46l KLF4 mRNA /19 % 35K F .
(3) %% Y« KLF4 siRNA 21 K L9194 XF BR 4 - 45 7% 4
KLF4 siRNA RFLRRIE MCF-7 40 25 K2 %4 e B 1 %) 1R
A R 0 FLIR I MCF-7 42, b2 40 i 45 51 R
SE ¢ 6 52 B PCR 5l Western blot 3461l E—cad-
herin .N—cadherin mRNA F1%& [ F 5K,

1.4  hsa_circ_0001946 .miR -7 .KLF4 .E —cadherin .N —
cadherin mRNA 323K KRG >R FH 82 B 2¢O & &
PCR ¥, A RNA $2ECR FH TRIzol i), FLIRLH ST
R, 4000 B HE ] TRIzol 27 647 24/ , 45 B 2
RNA TRAFTE 4 CCORFA LG 22 0l i s T S 98 Ol /g
£ PCR #i . *H PrimeScript™ RT reagent Kit AT
Bhst RN SR 037 °C 15 min, 85 °C 5 s,4 CIR7F;
ST ¢ 6E 7 PCR 2K SYBR® Premix Ex Taq™ I,
20 pl R RS IRULI A, KON 24T 195 °C 30 5,95 °C
55,60 C 34 s, 3L 40 MEIF, T AL EE 3 K, D
B-actin AN Z . RT-PCR WI51#UN T «miR-7 2531 5]
¥ :5'-CTCAACTGGTGTCGTGGAGTECGGCAATTCAGT -
TGAGACAACAAAAT-3", 111 5[4 : 5'~ACACTCCAGC-
TGGGTGGAAGACTAGTGAT-3', JZ |7 5] %) :5'-TGGT-
GTCGTGGAGTCG =35 hsa_cire_0001946 iF 7] 5] 4 :5'—
GAAAATCCACATCTTCCAGACAA-3', JZ [ 5| ¥y:5' -
GAAGACATGGATATTGAGCCAGT-3'; KLF4 iF |55 #) :
5'“TTCCCATCTCAAGGCACACC -3', R [ 514 :5' -
CATGTGTAAGGCGAGGTGGT =3'; E —cadherin 1F [1] 5]
¥ :5'-CCTTCACAGCAGAACTAACA-3", JZ [ 5|4 :5'-
CGCTTTCAGATTTTCATCAA-3'; N—cadherin iF [15] 4 :
5'-ATTGGACCATCACTCGGCTTA -3', JZ [ 5] 4 :5' -
CACACTGGCAAACCTTCACG -3'; B —actin 1F [ 5| ¥
5'-TAGTTGCGTTACACCCTTTCTTG-3', S Ia 545"~
TCACCTTCACCGTTCCAGTTT-3', R H 272 #k it 5
RNA [FHXT ik & o

1.5 MR ZZRE IR SR H Transwell 12 28 5C 50 .
i F§ Matrigel £ # Transwell /]N% JFE R AR A9 =107, B
37 °C 30 min i Matrigel & BUEERE , ML LL40 L
W12 h, A AR . IR R 100l ImA
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Transwell /NE, 24 FLACF ZAA 500 pl % 10%FBS |y
Rige ik B R 40 24 h, BUE Transwell /NE, FidsifL
B, A5 1 PBS ¥k 2 i, I EE[E 2 30 min, /D
FIE MK, TE 200 A5 BT REALZEEC 3 A4S0 X
1RZEM AN M AT IHEL

1.6 E —cadherin M N —cadherin 25 [ 3 ik 7K F %
K H] Western blot 1. i | RIPA 24 i ik 240 41 i, Wi
SR RESL S 8] BCA #5111 e B I ik ) A kAT
DN 2, FH SDS-PAGE HL¥K /> B BB M, %
L3 PVDF B I FR e e I, Sr BRI AR RS & 1 7
SEUE £ U B Western PRI, EEPE 1~2 min, DLYEZ:
FEE | A B, A Western P ¥, ZE4% IR - 18 4%
g, ZE B ] 60 min, SA 5 H E-cadherin(1:1 000) A
N-cadherin (1:3 000) —$HLHF & ,4 CiL & IMA B %
W, R IR E B8 RS VE 5~10 min, WRVE KBS ,
AN AVE W, VRS 5~10 min, VRS 3 R, i
., o, A 3740 B/ Western blot 25717 1) JK FEHL
KM Image J AT 58T -

1.7 St ab¥ R SPSS 17.0 it it i
B DL s FRon , A1) H 3R B ST AR AR ¢ R, FLAR
Fa 20 2 R0 55 0 H FLIR A S L R BT ¢« #5560 . SR
JH Pearson AH 3¢ 43 ¥ LR 965 4H 2 hsa_cire_0001946 .
miR-7 \KLF4 mRNA ik K1 AH A . P<0.05 A2
SHGEE L

2 #R

2.1 FUMRIEA LR MR 5% FH LR ZR P hsa_cire_0001
946 .miR-7 .KLF4 mRNA FiE/KF L S5 ER
FLARH L L, FLBRIE 2T hsa_cire_0001946 Fl KLF4
mRNA Z6ikK 3 THE  miR-7 kK T, 2251
Hauit#E L (¥ P<0.05), 3% 1.

F 1 MRS S5 EH FURLZUH hsa_cire_0001946
miR-7 .KLF4 mRNA 323k 7K - b4

214 n  hsa_circ_0001946 miR-7 KLF4
FLARIEA L 91  1.194+0.616  1.021=0.581 1.300+0.590
R IERHFURAL 91 0.686+0458  1.812+1.091 0.922+0.546
fH 6911 -6.486 4256
PIE <0.05 <0.05 <0.05

7 :KLF4 & Kruppel #EH T 4
2.2 FLARFEAIZU hsa_circ_0001946 131k 5 7L R
RIEAFER IR IEFFURAS FLUIR 8 R AL
Hal . FL A i 42U hsa_cire_0001946
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mRNA % ik K 43 %) 4 0.686 +0.458 ,0.628 +0.216 .
1.2560.614, S5IEH FLIRA LY ZLIR 545 I A e 41 21
P, LW M 5 48 9 20 20 hsa_cire_0001946
mRNA kKT w2 5 80 Gt 2e & L (1=7.126
H1 6.348 , 3] P<<0.05) ; Ifij 1E % LR 2 LR 2L AR 545 A
PG 21 hsa_cire_0001946 mRNA 357K L # 2%
IG5 X (1=0.668,P>005) , 4275 hsa_circ_0001946
FEIR 0 T 5 5 FL MR 40 M R AR TE G T 5 L R e A
Ji A R A 5, UL 1a.

HE—2 0 82 BIFLIR IR SR E, 45
RIA M 4555 7% % hsa_cire_0001946 mRNA 357K
Vol 1.42520.732, & TR A A H 1Y 1.087£0.411,
LA G X (1=-2.575, P<0.05) , #£71 hsa_circ_
0001946 Fik T+ SELIRIE A OC, WWE 1b,

2.3 FLIRE 4 28U hsa_cire_0001946 .miR -7 .KLF4
mRNA FiEMIAHCTE T Pearson AHC W7~ , FLIRIE
AL hsa_cire_0001946 mRNA f31k 5 miR-7 (9%
KB AR (r=—0.418,P<0.05) ,miR-7 ik 5 KLF4

*
I 1

a *
B 209 | |
%
|
®
<
Z
a1
E
el
3
3
8I
£
i |
IEWFRAL ARSI FURRIENE
fmdigl  SELE

mRNA mRNA (3R 35 2 714 3¢ (r=-0.340, P<<0.05 ),
PORTEFLIRIE AL ZA R, FFAE hsa_circ_0001946/miR-7/
KLF4 myi$s, WIE 2,

2.4 $ Y sh-hsa_circ_0001946 ZH K H: [ Xf B4
miR -7 . KLF4 mRNA ik 7K ¥ b8 DL K 7 Gy miR -7
mimics ZH 5 FH B BEZH i KLF4 mRNA 2R3k KF B
¥ Yt sh—hsa_circ_0001946 2H miR-7 FikKFEH
2.119+0.135, & F BT BELH (1 0.675+0.139, 2 3 A
Giiter i X (1=-22.351,P<0.05) ; i Y% sh—hsa_circ_
0001946 21 KLF4 mRNA ik /K ¥k 0.752+0.088, 1%
TRIMEXT IR A 1.694+0.141, 22 A G 52 L (1=
16.965,P<0.05), #: 4% miR—7 mimics 2 KLF4 mRNA 3
KK 0.53240.151, I TRIHEXT FRZH 1Y 1.619+0.138,
Z R GHFE XL (1=15.966,P<0.05) . [IRGF LR
TEFLIRJE 4 I kR MCF=7 W, f#7E hsa_circ_0001946/
miR—7/KLF4 {4 %h

2.5 YL sh—hsa_circ_0001946 ZH K H: B4 % B8 20 {2
PR L HR % Ye sh—hsa_circ_0001946 21 17 2% 4

2.5+

1

KiBKF =

2.04

hsa_circ_0001946 mRNA

Tk CEEHAS Ak LR

1 FUBME 4141 hsa_cire_0001946 BRI S5 FLBRE R EMFERL I E R (a: IEH AIRA L FUR T8 R0 4 20 FLBRR v 5
B IR 2H 24U hsa_cire_0001946 mRNA 263k 7K - HL#C 5 b« A TC Ik B 25 6 38 10 LR 1R T 1 S 45 41 20 hsa_cire_0001946 mRNA ik

IKFEH 5 5"P<<0.05)
a H_ 4_
% ° r=—0.418
| ° P<0.05
& 34 n=91
<
=
g
Ne) 24
<
()}
=
(=)
S 14
s‘il
B3
?I
.ﬁ 0 T T 1
0 1 2 3

miR-7 KK

31 r=—0.340
° P<0.05
n=91
B
%
)
®
D
=
g

KLF4 mRNA k7K
2 FLREEHLP hsa_cire_0001946 .miR-7 . Kruppel £ H F 4(KLF4)mRNA 2635 B985 Kl (a: FLARFEH LU hsa_cire_0001946 5
miR-7 FRRHLEE ;b PRSP miR-7 5 KLF4 mRNA ik AHS E)
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MIE R 54.220+12.686, /b F B X BRZH 1Y 153.986+
16.733, 2 5 A Giil2¢ = L (1=14.255,P<0.05) , % I
TEFUIR I A0 b, 38 3 0 hsa_cire_0001946 1) ik,
AT g A R A AR 2R, LI 3(HE ) .

2.6 H5 Yy KLF4 siRNA 41 F H B M X B4 E-cad—
herin \N-cadherin mRNA F1%E (4 28 K F He e 55 e
KLF4 siRNA 2 E-cadherin mRNA F14E [ 1k 7K1
BT B X4 , N-cadherin mRNA Fl17E [ 5K F
IR T B B, 22 A Ge it g (3 P<0.05),
PEREE Y KLF4 siRNA ZH i 40 i EMT 52 2401
L=z 2 FnEl 4,

3 itit

circRNA J&—FhAE g% RNA, Brt= 5" F1 3" K,
WOBE N WA AR ThRE . DAk, HUOR 1)
circRNA B4 Y) = INRes & B, 58 WoR , 14 2 circR—
NA 7€ v 35 1 238157, 32 5 o 1 & AR
K AR5 RN, P — BT
7N, circRNA 238 2 Mg 40 /E T, 90 miRNA B9 2D RE , i
1T R 7 98 35 DR B3 0 366 IR 1) 30k R B 4 A 2L
Mo Liu ZEOFST 7, 2098 40 B M 4 20 hsa_cire_
001783 FikTtr, ML PLBR hsa_cire_001783 HJFKiK,
AT 10 ] LR A A B B B R R 2, ik — AR R R
hsa_circ_001783 2 i 13 V% 4 W Fft miR=200c~3p 2k A&
FEAER

PLAFAFSE BN, miR-7 2 ] ESAM 19 235 1)
il 2L AR 98 T A0 M e A e B W 5 38 R 1P £ cireRNA

WIS 2021 58 43 B3 23 #f

Al A4 miR-7 (3L, 40 hsa_circRNA_00065281
cire—=TPGS2" | Cire—TFCP2L1"™, AR 4 , 75 b A7 A HiAth
circRNA SRIHE miR-7 (IFRER? I T FHIEA
P miR-7 B circRNA, % # F| [ starBase %% 32 52
( http://starbase.sysu.edu.cn/)ﬁﬁ?*ﬁ;{' VAR BN, TE
5 K miRNA #8JE P 70 £4 4f8 2 (targetScan \picTar
RNA22 PITA .miRanda) F£47 784 %% circRNA, H
hsa_circ_0001946 5 miR-7 IG5 &7 S %2, A 45 4>
Al AEZES A 5, W hsa_cire_0001946 5 miR-7 B
AREMEAROR, B A miR-7 FRiE,
25 I hsa_cire_0001946 HY# 5 K miR-7.

miR-7 &—FP AR A%/ RNA, 7 67 P 8 45 40 5L
(IR IR SR A JRe () 42 28 N5 RS o Zhua S5 SE R
miR—-7-5p Al i 7 7 #5 METTL7B #2541 il
FH R B 2L S bR 98 200 L P 1 5 FN 4R 28 o Zheng S51IDF5T
7R miR-7-5p Al i M FE R OGT /Y35, R4
il 45 B e i A0 I W42 22 %% 7% . Huang S5 5T
7~ KLF4 2 miR-7- (% 5L A, miR -7 38 & f 4 0 4%
KLF4 (1 3¢ 35 ok T8 5 & 48 0k 40 B 9 19 1R 78 Fn %
B [6lkE  Dong S5 K A J h I AF R B 7R KLF4 2
miR—7 AL ] o T e LM 40 B b, A9 7R miR-7
IR T RN KLF4 FRiEFHEY, $EnFEZLR R gl e b
KLF4 7] B8 & miR-7 BYRISED , F—25 K 2 AH X3
k& B, AEFLIR R T A miR-7 3Rk R RE, L 1
PEE T HIE R KLF4, S80UE RN KLF4 RaTH5, 2
A A4 I o 2 B

AP, 4 A LR IR 4 2 e AR AR, B

xR 2 YL KLF4 siRNA 2H Kz FLBAPH: % BB 2H ' E—cadherin . N—cadherin mRNA & [ £ i57KF

E-cadherin N-cadherin
2157
mRNA HH mRNA E{E
YL KLF4 siRNA 4H 1.864 +0.193 0.775 + 0.123 0.422 +0.104 0.343 +0.102
BHPEXT HE AL 1418 +0.127 0.534 +0.089 1.362 £0.152 0.520 £ 0.122
fH 5.783 3.122 -15.288 -3.086
P1E <0.05 <0.05 <0.05 <0.05

1 : KLF4 4 Kruppel FEH T~ 4;siRNA /N4 RNA ; E-cadherin iy E- $5%5 % [ ; N—cadherin 24 N- £5%5 85

a MCF-7

E-cadherin

X iR KLF4 siRNA

B —actin

b MCF-7

N-cadherin

KLF4 siRNA X} R

B —actin

4 Y Kruppel FEH T 4(KLF4)/NF3E RNA(siRNA ) 2H K H AP XT FE2H P E- $5%5 85 H (E—cadherin ) \N- 5%} 2 4 ( N-cadherin )

FEH#R A H K E (a: E-cadherin ;b : N-cadherin )
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AR H] miR-7 76T 40 Ml 3R 3k F B Al H B A
RE, 1 AEFLARIER L 2 o 48 R L 8] A AL s 20 L
H miR-7 8 TR, AW nl i FiE KLF4 33K,
PR IE A0 PR 2B R R e 2 IRt AR S 4R th an
fBeisE . 765 38 FL AR IR 20 B A7 A — 28T i o 4 el D
hsa_circ_0001946/miR—7/KLF4, |34 i 45 b w94 5
FLIR I A K A AR R FEE RS .

AT R FE 91 9] FL AR 968 4, hsa_cire_
0001946 ik Ft i, miR-7 ik T B, KLF4 mRNA 3
BT E . AR BN hsa_cire_0001946 7E 3 IF 12 1
HREETRIAAES TARETHL, £
hsa_cire_0001946 ik (1)} 55 AT {E #F LA & 12 28
AW 5% 6 S B AE A R B 45 5L R 1 L IR R 4
hsa_circ_0001946 =ik B & & T JC itk 2L 45 4% 75 19 3L IR
AL, R hsa_circ_0001946 3k Tt = ol A2 vE 2L IR
TR RS . S R, TEFLIE A2 miR-
7 B35 5 hsa_cire_0001946 . KLF4 ()3 15 ¥ & 11 41
X, g REURTEFL IR H LU AEFE hsa_cire_00019
46/miR-7/KLF4 ¥4, A4 35 FL M 40 1) 42 22 0
.

A 5T 4k 22 7E 20 it 7K A 56 31E hsa_cire_0001946 |
miR-7 KLF4 ¥ 5CR , 382 i Yu 5256 & AEZL A
J& 40 M Bk MCF -7 ™ 47 7€ hsa_circ_0001946/miR =7/
KLF4 (i85, o8 7 i — 2 BniE hsa_cire. 0001946 %
RS F AR AR 2B A0 R, AR5 K Transwell /72
22 i I hsa_cire 0001946 F 23k , A 41 ] 45
Yifu K AAZZE, B, AL R 40 KT Th A A
hsa_circ_0001946/miR-7/KLF4 {44, HEhH S
AR IR 2B A K.

KLE4 JE—Fpie st -, B98I KL HA )
PR L DI REM ) 76 B A T, KLF4 338 ] i F B
FEANM & A EMT, e U 40 M e A= 5 R 78 S B
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