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WA IR KLF7 X £ 48 iR g2 R ity B SEURIGE £ 1) 55 iy

R AR KRS, BEERS

WE B KR Kruppel-like factor 7 (KLF7) o 5 i
Yl Ecal09 4fRIGSE TR AR B, FiE ML
Y5 B2EJT 058 KLFT 76 848 B A 20 1 R ik i = &
HE5BFHE WESFMKEFR, A Real-time PCR, West-
ern blot 55 411l G E 7L H AR 5T 5 B 40 i o KLF7 7Y
FeRBA H WA E N, FIH KLF7 33 223K 5 ki ( peDNA-
3. 10-KLF7) 4 /% Je 5230 KLF7 7E Ecal09 £ 45 i 98 41 i b
Ik, SRR FE BT EOM CCK-8 A6 A 2T 410 A 34 5
3, FIHH Transwell BHF58 40 HERS B8 1, 1) FH 7 2 200 A A A6 )
LR, R KLF7 E S E AU i h 35 F Rk,
HRFKE5BE WP EFHIL(P<0.05), 5EEE
FERTCE E AT, B8R 40 ML 3R (Ecal09 1 EC9706)
KLF7 (326K BE & TIEH €8 LR (Het-1A,P <
0.05) ,3F H Het-1A #HJifirf KLF7 & 353k T 20 5 F 40 i A
M 2 FhE &R 0 Ecal09 1 EC9706 Hf KLF7 {4 263k T-4H
A%, 7E Ecal09 4 A it 1k KLF7 5 eio7s 40 i J5 0 12 ik
21 M 3B AT F% LA B2 CCND1 1 P53 A 235K B3 (P
<0.05), & KLF7 (93 36 35 T BB AL 0F £ 85 9 40 it 1) 334
FERTR

XKiBiIE B ; Keuppel-like factor 7 ; 345 ; i % ; P53 ; CC-
NDI
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B (esophageal carcinoma, ESCA) 2z WL
(T A g 22— TR R B R R
DX, B R A TR A J P R R s R 1) £
307 BET A ST AT SR SE TS 4 Y B
SR R 5 B AL I R B UIAR S - AR
BRI AR T A TR B &
R ESCA BB M TS 5 SRR 25, Kriippel-like

2022 - 09 —08 HEll

HEWH  HER G RBIER S (95 :31460310) 5 41 7] FR2EHR N
Z 5 A (45 : CXBJ201905)

VEF BT AT K2 B2 B A SUR IR O E , G F 832000

L YT e Qi ke 1 A Y
FERYY A A A R, SUAEAER , E-mail : xiaoling-
mr@ 163. com;
sk, B #, WA S0, SRATAE S, E-mail ; zzwneau
@ 163. com

factor 7(KLF7) & —J & [ PR I H AT 3 &
PRSFHY C2H2 BEFE 2540 1 5% S R 3 4F ok Kt it
g2 G R KLF7 7R BRAR 5450 Wi | Sk 29 0%
i 5 B AR 2 T s S R K . T KLF7 7E
BEETTU R BET HRE T KLF7 fE B4
LU RE R T B RER KLFT £
BT U RE  IZE AR R T KLFT fE B &R
LHLVFNANAE 9 R IA B, JFIEE T KLF7 X &8
I Ecal09 43458 AT AL BE 1 952 A B T3k —
P VAN =R [0 Ra Y i S

1 HR5HEE

L1 &8 AW 0T A0 8 8R40 i R
Ecal09 .EC9706 Fl Het-1A , W T-Jb 5T K 27 5 ~F B 44
R P A 0 peDNA-3. 10 %5 2% FUkE ( empty vector,
EV) f1 KLF7 i 3 ik i 7 ( pcDNA-3. 10-KLF7,
KLF7 ) A i) R 5 2 B 2H SV I 27 0 3 ) 2t
JHRATF ; RPMI1640 55 55 W 4 T3 [H Gibeo 24 ;i
M3 (fetal bovine serum, FBS) I F UL {451 BI 23
] ;LipofectamineTM 2000 % YL 50 ) T 36 [E FEBR K
HRBHA RA AL IEPT R eGPt B-actin £
SE7IRZNN 3 184 VS TRV AR TR 27104 NN o= W PO s s | s [
A2 S AR W HOR A BR S B KLF7 Biik Il T 26
Abcam 23 F] 5 RNA £ B 5 &0 T 32 E Omege 23
Al 5 SO s ) A F 26 & Promega 2N A 5 5K A8 18
PCR I & U L& 96 fLARIA T [E QIAGEN 24
) s transwell /NE W T35 [ B 77 A Al ; CCK-8 il &
T PE 2R RAEY A R AR 51 B E T TR
HIRA TG

1.2 FHik

1.2.1 @z RALE & 10% 8645 0T .
100 U/ml 75 4 % R ) RPMI1640 ¥ 57 Jt 15 &
Ecal09 EC9706 Fl Het-1A ZHfi, % JH LA J7 ib
PRANA . >R FH BH 2 7B B K Lipofectamine 2000 ¥4 18
VLI P EEAE ) Ecal09 4 HE N FE Y KLF7 (3L K1k
Jhr B S AR TR

1.2.2 A% E&EF5H  FIH Sangerbox Fl GEPIA
HWIE B2 5430 KLET 76 [R) 8 e 40 21 b i 22
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REE ; GEPIA2 BUdl e S50 E @ LA .
KLF7 ;@ &AL (overall survival,0S) ;@) 4341 &
(B PAE; @ KB EE : TR (Yes) ;B 95% A5 X
8] (95% CI) ;B (Yes) .,

1.2.3 S #%EE % PCRRHU4MI A RNA,
st cDNA | SR )5 54T PCR §74% , GAPDH £ N
%, FTHBEINSI YRR 1,

F1 EBREEE PCR &S|

WA SHEFI(RRS) 51973

KLF7 ~ NM_003709. 4 F: 5'-GATGGCAGCTTCGTGTCAGTG-3'
R: 5'-AGAGGAGCGAGTGAGTGGG-3'
F:5'-CTCCAGAAAACGAGAAATCGAG-3'
R:5'-GGAAACAGTCCAAGTCCTCACC-3’
F: 5'-GAGATGATGTAACTGGTTCGGC-3'
R:5'-GGAAACAGTCCAAGTCCTCACC-3'
F: 5'-GCGCTTCTTCTCTGCACC-3'

R: §'-TCAGTCTGTCTGGCTCAC-3'

KLF7 ~ NM_001270943. 1

KLF7 ~ NM_001270944. 1

KLF7 ~ NM_001270942. 1

GAPDH NM_001256799.3  F. 5'-GGTGGTCTCCTCTGACTTCAACA-3’
R:5'-CCAAATTCGTTGTCATACCAGGAAATG-3'

P21 NM_000389. 5 F:5'-TCACCGAGACACCACTGGAG-3'
R:5"-AGAGGAGCGAGTGAGTGGG-3'

P53 NM_000546. 6 F:5'-GGAAATTTGCGTGTGGAGTATTT-3'
R:5'-GTTGTAGTGGATGGTGGTACAG-3'

CCNDI  NM_053056.3 F:5'-CCTCGGTGTCCTACTTCAAATG-3'

R:5"-CACTTCTGTTCCTCGCAGAC-3’

1.2.4 Western blot 2RI HEBURE A, M
BEWREE, BAE WK RS G o O 23 A by
(%) PVDF RSN AR 40, Hor KLE7 Hofk (£
abcam 23 F],1 1 1 000) , B-actin PUAK (L Z P24
Pr,1:5000),4 CHFE LR EERE,FE 90 1
h, VERSEHRE

1.2.5 @i bsk s KRR
AT 20 mm @A B H | [ESE 30 min JFIEVE,
FEE 10 min EVE, B 10 min, iIIA KLF7 $TK
(ZE[E abeam A F] 12 50) E AR, kG T
PLCALE PSR, 1 2 100) BOEEIRMFE 1 h,
DAPI Y 0% & 15 min J5 PR3, T N $T9¢ Y6 K
b= D e 238

1.2.6 CCK-=8 %3 %3 x10° /LAY H EHF T
96 LAk, A E 5 MR AL, T 24 48 .72 96 h FifL
NI 100 wl () CCK-8 RAF, 4L H 1 h J, Kl
WO REE

1.2.7 FHAEBEEE B 1 x10°/FLAE
FiF 6 fL , A E 3 MR, HHEEE 10 d, 5
PR AT DL ) e R 55 3, AT ml 40 /L 25
IS 15 20 min, T8 18 2 WK, I 45 & 55 0 W £

20 min, "k, FARERITEL,

1.2.8 AXmEAR>A  IHABERAM, A 1 ml
PBS,JILA 3 ml Jo/K LBEE T - 20 C KA R, K
HANA PBS B.O#FE 15 min, B0, 55 FIEB, A
1 ml DNA staining solution, E IR OSEIE 30 min,
A EALI, R 3 D

1.2.9 Transwell %340 HL 200 pl A Tran-
swell |25 M5 R 4 x 10* /4L, BL 600 pl & A
20% FBS 8552 A Transwell F %, 5535 24 h,
2 It ] 7 RN 28 Al 2R e 0 )5, B GO T B LI B 5
ANPE XA A AT AN A, A 3
=,

1.3 Hir=4aE BRSOV Graphpad Prism 8
BAF, AR RRR UL B RN v s, PR BRIl
[B) 22 57 R AR FC X AU ¢ K255, P <0.05 NZEFH
it rE L,

2 #HR

2.1 KLF7 EREEPRIEEXANENEEFES
# FIH Sangerbox EYF B 40T 6 X KLF7 7E
Z R AL RIS T AT, 45 R R KLF7
HERZHUREA L S5HNIE 5 A8 R B A B
F25(P<0.05,F 1A), FIAH GEPIA #E4 T.HAy
Br KLF7 768 8 B3 h i R A, 45 R BoR
KLF7 23K KV- 5 1048 i S8 5 10 s 3L 43 100 Wl 38 4 G
(F=3.03,P=0.0307,& 1B),H&, &H LN
KLF7 Fik K5 648 i B3 10 SR AR A R A TR i
FEHK(E1C) .,
2.2 KLF7 EREEMAMPHERIES T E AL
Western blot 45 5 b 7~ , KLF7 78 & & 8 40 i &
Ecal09 Al EC9706 5 IF % B8 I [ 41l R Het-1A
A R (B 2A) I H S A KLF7 193
KAV TIER LR M (¢ =2. 876,16 =6.517,P <
0.05,P <0.01), Real-time PCR %% 7% KLF7 [
4 Fh %% SE 7K (NM _003709 . NM _ 001270943 . NM _
001270944 F1 NM_001270942 ) 1£ 1F % 14 b iz e
B R T EARE, NN K EER &
LM AMEERAMAR P AR EER
(K 2B),

K AL 2= G 0 H R X KLF7 72 &
AN A T A B LS AR R TR
FEI ML Ecal09 Al ECO706 411l & o, KLF7 Y31k
FEFGA T A, e IE 5 28 L4 Het-1A
20 ML Z H, KLF7 [R] i 5 23K T 40 B Az A 2n e oz, WL
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1 EYERFEST KLF7 EREALAMEZAANREIER
A:KLF7 fE 2 ML AU A BE0; B KLFT SEADE B E AR MR R ; C. KLF7 58H BAETFRIRR

Kl 2C,

2.3 iERi% KLF7 {23 Ecal09 AR ZEAIEHE X
TP W5 KLF7 76655 6 240 I v i) 28 ) 24 4
FH L ASBFSE 38 T Ecal09 40 R 1E R BF 5 XS 42, ffi
FH peDNA-3. 10-KLF7 F1 peDNA-3. 10 25 #% {4 Jif ki
(empty vector, EV) 4351 YL 4l i, 5k FH Western blot
IR Ok Y2 I 20 i b KLF7 (026 350K 7, 45 5
FI3A om0 48 b J5 , HIXF THE Y EV B4,
ey KLF7 33 38 BORi a9 4l i v, KLF7 25 %k K
SR TR (1=7.202,P <0.01) ;5% CCK-8 ¥ H11
ST T A S 6 G 00 41 B 1 256 A RE 7, 3 ik KLF7
J&i ,Ecal09 i it () 34 FE g ) W 1 (¢ = 18.43, P
<0.05), WK 3B.C, VA EZ5 R E RSN 0 /K
i Kk KLFT7 fe #2896 Ecal09 1458

2.4 EFRIEKLF7 MMM EARE mAA4ER
5L e KLF7 3 33K kL 48 h J5 Ecal09 4 fifd i
B, WK 4A B s, GO/GL HAFT G2 3 40 it 1) 1 191

1€ KLF7 3 B MR B 2 M)A B 5 25 5 (1 =
13.06,¢ =1.733) ,{H )2, i3 3K KLF7 ) Ecal09 4
MLy S 3 L 2 e TR AL (¢ =5.917, P <
0.05), WLIK 4A,

Real-time PCR fz 45 R a0 & 4C s, o #38
KLF7 [ Ecal09 4HfdH P53 F1 CCND1 #iA /K &
EHIN (1 =6.936,1 =4. 898, P <0.01) 1 P21 3
KK REIE EDZ, BFEELRBES (=
1.378,P>0.05) , & Wit %3k KLF7 A] G i 4
CCND1 e RN GO M 1m) S %55 | ] Bk 3 4s 4 45
P53 14 1K S5 At A 4 40 ] 30 A A
2.5 IRiX KLF7 RFMMATIBRED N TH
7% KLF7 X E48 i 40 i (%) 32 % e 1 i g i, R
Transwell 2B Ecal09 BT RE ST, Z5H£ W,
5 EV A, i3 %3k KLF7 J5 Ecal09 40 %5 55
BRI AR H 3 2 (P <0.01, 18 5) , W %
ik KLF7 {2 &8 Ecal09 40AEAYTRS
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15¢
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k%
KLF7 £ 1ol
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&
B-actin E
2 o0sf
Het-1A  Ecal09  EC9706
i C
B 40T 22 Het-1A O3 Ecal09 = EC9706 KLE7 DAPI Merge
il
ﬁ Het-1A
=
oo
z
<
Z
[ Ecal09
=
=
B
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2
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2 KLF7 7 Ecal09 .EC9706 71 Het-1A IR IESE L
A :Western blot #;{lll KLF7 7£ Ecal09 \EC9706 5 Het-1A #iiJitd & 3 (1335 ; B: Real-time PCR 4347 4 Fl KLF7 %% 5% AKE Ecal09 \EC9706 5
Het-1A Z0ff0 & *F mRNA F3k ; C. S A A2 Y kG il KLF7 78 Ecal09 \EC9706 5 Het-1A #4022 HH AU E AL x 20051 : NM_001270942. 1;
2:NM_001270943. 1;3:NM_001270944. 1 ;4 :NM_003709. 4,5 : GAPDH; 55 Het-1A 48 & IL4E: * P <0.05, " * P <0. 01
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2001 Hokk

100 -
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EV KLF7
E3 Rk KLF7 3t Ecal09 201358 AE 11 B 2200
A:Western blot BiU7E Ecal09 4 H % e id ik Tk 5 KLF7 25 (A £ 87K T B CCK-8 Kl Ecal09 AN RIGHIAE 1 ; C . VAR FL b S 50 46
I Ecal09 40 RIFEAE S ;5 EV 4% * * P <0.01, * * * P <0. 001
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B4 TRE KLF7 3R 8558 M0 R F MR
AR KA Ecal09 40 R M ; B . AL 2 B 45 SR M G2 1122 7387 ; C . Real-time PCR A2l Ecal09 4fififg# P21 P53 FI CCNDI

B35, 5 EV 418 " * P <0.001; 5 KV HE P <0.01

EVAH

KLF74H

3k

EV4 KLF74

5 FFRE KLF7 SR EEE Ecal09 M RITZHIZIE x200
HEV 4. " P<0.01

3 itig

SR PR R A KR RS 1 B IR B g  E
BT R RE B Sk AL, NI TE BT i AN B P AL
KLF7 1% 5 R, IR 45 o U5 1 b 2 IR 2 i
JZ AN AL I KLE7 i 3 7 T e P kA
A e g A s R R A T AR, B ST
FeHH KLF7 st i E-45 558 2k f2 ik o
s DR 200 g 0 T AR B I 7 T Ak

UG BEBAR G R KLF7 788 & A4
R A 7K B e TR 4121, IRl KLF7 33k

HEEEN TNM 48 WA ¢, X 515 45 R —
") Western blot Fll Real-time PCR %% I /&
KLF7 7E 5 20 & Ecal09 \EC9706 FIiFE % Iz
Y Het-1A 40 M b #8547 335, (HFE Ecal09 21 2
EC9706 4il iy ' KLF7 B8 A Rk KV B & & F
Het-1A ZHffl, SREs LI 25 1 WR 7 Het-1A 24
Mirh KLE7 [R] B 22 A7 44 B 5T 5 40 Jf A%, {H 2 7E
Ecal09 Zififl \[EC9706 4l KLF7 {5 137 F 240 A%
o A SCERN RGE KLF7 — AN EAER 7, $a4
KLEF7 AYI% PE 8 95 [ ( MOKA ) | 3% R 7 BE % i 42
KLF7 W20 5 {7, KLF7 5 MOKA A4 E &Y
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= oA [6] Zhang X, Lu N, Wang L, et al. Recent advances of m6A methyl-
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. A -+ S 0o 3
2 Ecal09 20 15 57 45 21 o, id 3Rk Cancer Cell Int, 2021, 21(1); 421.
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JEH, b T AR KLF7 Q0far 520 Ecal09 40 o it 3% 5 tion in disease[ J]. Cell, 2013, 152(6) : 1237 -51.
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4 - acother, 2019, 116 109023.
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PR T A B T e s B R A A A R 23 T HIL : : . -
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ﬁ]:IJO chem, 2017, 43(3): 1090 -9.
K%‘ ok [11] Ding X, Wang X, Gong Y, et al. KLF7 overexpression in human
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[1] Smyth E C, Lagergren J, Fitzgerald R C, et al. Oesophageal mesenchymal transition[ J]. Oncol Lett, 2017, 13 (4): 2281 -
cancer| J]. Nat Rev Dis Primers, 2017, 27(3) . 17 - 48. 9.
[2] A, HAA, EOV], % 2000 FEPEARAEEE (2] B JF KL AR TR AR 0 0k R R A X
S LN 5 LR D]. MR ATl T2 L 2021, 7 [D]. RM: REMAE, 2020,
(2):26-32. [13] Caiazzo M, Colucci-D’'Amato L, Esposito M T, et al. Transcrip-

tion factor KLF7 regulates differentiation of neuroectodermal and

mesodermal cell lineages[ J]. Exp Cell Res, 2010, 316 (14) .

[3] Peng Q, Chen H, Huo J R. Alcohol consumption and correspond-

ing factors: A novel perspective on the risk factors of esophageal

cancer[ J]. Oncol Lett, 2016, 11(5) ; 3231 -9. 2365 -76.
(4] (AU, S, DBGH, . B3 1R FBXWT 10 [14] Smaldone S, Laub F, Else C, et al. Identification of MoKA, a
R A L8 T 13 Rt A 2 AT S S [ 1) SRR novel F-box protein that modulates Kriippel-like transcription fac-
FeAERLIE 2002, 57(11) : 1732 = 8. tor 7 activity[ J]. Mol Cell Biol, 2004, 24(3); 1058 -69.

[5] Wang R, Si L, Zhu D, et al. Genetic variants in GHR and

Effect of overexpression of KLF7 on proliferation

and migration of esophageal squamous cell carcinoma
Chen Jingjing, Zhang Zhiwei, Mu Xiaoling
(Dept of Histology and Embryology, Medical College, Shihezi University, Shihezi 832000)

Abstract Objective To explore the effects of Kruppel-like factor 7 ( KLF7) on the proliferation, migration and
cycle of esophageal squamous cell carcinoma cell line Ecal09. Methods Bioinformatics analysis was used to study
the expression pattern of KLF7 in esophageal squamous cell carcinoma and its relationship with prognosis and patho-
logical grade. The expression pattern of KLF7 in esophageal squamous cell carcinoma cells was studied by real-time
PCR, Western blot and cellular immunofluorescence in vitro. The KLF7 overexpression in Ecal09 cells was carried
out by transfection of the plasmid of pcDNA-3. 10-KLF7, and the effects of KLF7 on the proliferation and migration
of ESCC cells were detected by CCK-8 assay, plate clone formation assay and Transwell assay, and the cell cycle
was studied by Flow cytometric analysis. Results KLF7 was expressed in the tissues and cells of esophageal canc-
er, and its expression was significantly associated with the pathological grade of esophageal cancer patients (P <

0.05), however, there was no significant associaition of KLF7 expression with the survival rate of patients. The
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AR T FF b MR TS R R3S B X 16 U5 i

WA T RIS, T % X

WE B AR R AURTS R R R KBy iR
i, 773k (EE BB R ARG R B A ROIRAS s 3

JEASSARHIE ;165 tDNA BRI 7 4 28 A0 B A0 28 ; 25 S0 50 07
TET5 YU P AR 25 SR A RAW264. 7 4k o7 b 75 oxt
TRAERY SH-SYSY 4T 8 70, SR B1E B S W
R BRI R R RS S A A RORAS e B
BV, 4 O Yo 5 B 5 P S S 07 e B AR 8 7R 1% 75 e
Y& — P AR AN W sh 9 A I PR 5 16S tDNA L
W5 22 W1 1Z 05 Y W) 52 — B 44 R phenylobacterium zucineum
HLKI WRSEEFF I, 258050 30 0 6 1 Sk A il A R PE AR
PR B v S BT AR 22 A DA B AR | (R R A 5 5
W30 bR A 0 TE R SH-SYSY 4N i an e, w5
YA A RE K B R RAT (B2 R B RAW264. 7 4liffu ks 5% I
BT E T W E R S AR AR AR, it Rk
FN Y SRS Qe 2 — PP REAS R A AR P30 2B A7 RE TR
BRI E TR, WP R IRMER BTG TR R N
THBR. RAW264. 7 AiiEEE 37 L I5 W 7T 68 & A HEF XL p. =
HLKI FiE PR, 2R ) RAW264. 7 4010 5% 37 3% dE4 7 40 i
BT LG A A TR AR

KB SH-SYSY 4t ; AL 5% ; i - BN R 50 4l
[EREES

mESES R372

XERIRET A XEHS 1000 - 1492(2023)01 0126 —07
doi: 10. 19405/j. cnki. issn1000 — 1492.2023. 01. 021
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FP? At

AT SEAR [ N — LB S 5 I — R R R B A TS
US| 72 W R0 Y E R R R G SR N 2R D
JwE s SR —E W sh A T, X LR TR YY) B
NG AN W e, AR A N
ATt A A B i IR AR O N A 2t g 2 I
SRS, INTA AE R AR Z - BRI R
R REEOE AN R R T A SR R 2
SEINXTEMNABURGEE KR, EiRRE
DR 24E R A IMOR A S5
RS e 1) S & R 36 15 Tt AN SUFE Bl I 1] RS
I3, A 5 SR A B AR AR AN T
EREE SNV IS I R i A N I N R
e - BFF - FEIR T BOBAMEIE R i IR TR B Y
[F)F i 2 1597 R L 25 A i . i, SE 38 X% 5K
565 v B A SR IR TS Qe AT TR AR 2 B, A B E
X 24 AL [RIA T AR DG S AT P 6 B A

1 HBE5HE

1.1 R REIRKF AL 240 R A FE
N2 BEN IR SH-SYSY 41l & (ATCC 22 #]) Al
/N BUE W A0 B SR TR Y RAW264. 7 4 it 22 (ZH 4L 5 IR
Gt R AR AE AN RR ) s DMEM (= 4 8% 5% 3 g A
Gibco 23 Al (Invitrogen, 2 ) ;y SF2& BSR4 1L
5 H Biological Industries( LA {8.31]) s B R R I S
Pt KR [ AL S E A AR AR R 0 A
18 Aladdin 23 W] 5 0P ORT2G B0OR G 8 AT B A
YA AT, ARSI A B 4G 37 °C 40
R Fi M (SANY, HAS) | Olympus BX51 18] & W ¥ 5%
(HA) LUK JEM 1200EXII 35 5 H, 7 i385 (JEOL,
HA)

expression level of KLF7 in esophageal cancer cells (Ecal09 and EC9706) was significantly higher than that in

normal esophageal epithelial cells (Het-1A, P <0.05). In addition, the expression of KLF7 was higher in the cy-

toplasm and nucleus of Het-1A cells, while only in the nucleus of esophageal cancer cells (Ecal09 and EC9706).

Additionally, the overexpression of KLF7 in Ecal09 cells changed the cell cycle, promoted cell proliferation and

migration, and up-regulated the expression levels of CCND1 and P53 (P <0.05). Conclusion Overexpression of

KLF7 might promote the proliferation and migration of esophageal cancer cells.
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