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[?‘m’%] BH K3 Kruppel # B F 4(KLF4) *F AR 20 FL £ & 78] i 4540 (EMT) 42 & Ao i 4 09 % 8
BAH ., Fik SR ALRKFEAHCO KRR 45 0 FIRIRBAFA P KLF4 69 R X H 0L, FAARIA TR K K
Tk KTCl R, L5 AT O3 BA (CRAEEATAIZ) | I M 3T B 20 (3 3 Lipofectamine™ 2000) . KLF4
it & ik 28 (3 % Lipofectamine™ 2000+ KLF4),siRNA-NC 28 (4 # Lipofectamine™ 2000+ NC-siRNA) #=
KLF4-siRNA %8 (# % Lipofectamine™ 2000+ KLF4-siRNA), % % % k4@ 408+ KLF4 5 B-catenin # 4~
A Fo 3k Kk 5 Transwell A4 0 & 40 i 42 & e i B 69 46 ) . B &€ K2 8 PCR(qRT-PCR) #= Western blot #& il
EMT #= Wnt 2 5@ B A0 X 09 KA Fo G MAZX KT, KO MR & IE LRI (Co-IP)#& M KLF4 #= B-catenin 4]
WEEERL, R #ERLIFICREF.KLF4 f= B-catenin £ KTCl P 24i, qRT-PCR & % 8+,
KLF4 i kA48 b A 455% 8 (F-cad) mRNA 23X 235 TR 40 (P<<0.05), 2 A 4545 % & (N-cad) F=
K& k% abE T(MMP7) mRNA &iA KP4 T H 420 (P<<0.05); WHE FT#H KLF4 5,5 L tbaark,
KLF4-siRNA 28 % # E-cad mRNA 8 £ % /& (P <<0. 05), N-cad # MMP7 mRNA # 2 # & (P <0. 05),
Western blot &% 2 = ,KLF4 it R A 8% E-cad A X R L #2880 B 4+ & (P <C0. 05) , M1 N-cad, MMP7 % i& 1)
P RAKT H A4 (P<]0.05); HREKF#H KLF4 o, £ R 4rE Mk Y (P<<0.05), 8 Ji 4% & 4 3§ A/ (P <<0.05),
Transwell &% 2 7, &k KLF4 T 494 KTCl mp ey it 4 feizx £, T LK KLF4 T35 5% KTCI %8 5 6%
EHAiz%, ColP £ R L7 ,KLF4 5 B-catenin Z 18] & &4 ZAEA . KLF4 £ F KM BB 5 448 & 6 a1
%Us$ S A A 24,44 % (11/45) F= 71, 11%(32/45) , =& W% £ F A % it 5 & L (X* =19. 639, P <<0.001), 45

BRI RARA P AR AR 18 Ar At KLF4 R34 etk , i RAEKE 88 27 iz AP KLF4 £
k15 bk, — R 2 F A Gt F &L (22.22% wvs. 55.56%,X°=4.919,P=0.027), &it KLF4 @it
Wnt 25 B8R AFTALTHEARGEEL NmFAT ‘Wkﬁ?«ﬁfé’ﬂ R At AR,
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Experimental study on inhibition of KLF4 on EMT,invasion and migration

of thyroid cancer cells by Wnt signaling pathway "
CHEN Xiang .LIU Liming s ZHANG Yan ,CHEN Yong QU Yue , XU Zhou ,LU Baohua”
(Department of Thyroid Surgery,Baoshan District Hospital of Integrated Traditional
Chinese and Western Medicine ,Shanghai201999,China)

[Abstract] Objective To investigate the effect and mechanism of Kruppel like factor 4 (KLF4) on epi-
thelial mesenchymal transition (EMT) ,invasion and migration of thyroid cancer cells. Methods The immu-
nohistochemstry (IHC) was used to detect the KILF4 expression level in 45 thyroid cancer samples. The hu-
man thyroid papillary carcinoma cells (KTC1) were routinely cultured in vitro and divided into the blank con-
trol group (without any treatment) , negative control group (transfected with Lipofectamine™ 2000) , KLF4
overexpression group (transfected with Lipofectamine™ 2000 and KLLF4) ,siRNA NC group (transfected with
Lipofectamine™ 2000 and NC-siRNA) and KLF4 siRNA group (transfected with Lipofectamine™ 2000 and
KLF4 siRNA). Furthermore, the immunofluorescence was used to detect the distribution and co-expression of

KLF4 and B-catenin in cells. The migration and invasion ability of cancer cells was examined by Transwell. The
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EMT and Wnt signaling pathways related genes and protein expression levels were detected by Western blot
and qRT-PCR.,respectively. The protein co-immunoprecipitation test was employed to determine the potential
interaction between KLF4 and B-catenin. Results The immunofluorescence labeling showed that KLF4 and B-
catenin were co-localized in the cytoplasm of KTCI1. The qRT-PCR results showed that E-cadherin (E-cad)
mRNA expression level in the KLF4 overexpression group was significantly higher than that in the other
groups (P<C0. 05),the N-cadnerin (N-cad) and MMP7 mRNA expression levels were significantly lower than
those in the other groups (P <C0. 05) ;after silent interference on KLLF4,compared with other groups,the E-
cad mRNA in the KLF4-siRNA group was significantly decreased (P <C0. 05),while N-cad and MMP7 mRNA
were significantly increased (P <C0. 05). The Western blot results showed that the E-cad expression in the
KL H4 overexpression group was significantly increased compared with the other groups (P<C0. 05) , while the
N-cad and MMP7 expressions were significantly lower than those in the other groups (P<C0. 05) ; when silent
interference on KLF4,the epithelial markers were decreased (P <C0. 05) , while the mesenchymal markers were
increased (P<C0. 05). The Transwell results showed that the KLLF4 overexpression could inhibit the migration
and invasion of KTCI1 cells. Interfering and silencing KILF4 could enhance the migration and invasion of KTCI
cells. The Co-IP results demonstrated that the interaction existed between KLF4 and B-catenin. The positive
expression rates of KLF4 in thyroid carcinoma and paracancerous tissues were 24.44% (11/45) and 71.11%
(32/45) respectively,the difference between them was statistically significant (X* =19, 639, P<(0.001). A-
mong 45 cases of thyroid cancer samples,4 cases in 18 cases of lymph node metastasis were KLLF4 expression

positive,while 15 cases in 27 cases of non- lymph node metastasis were KLF4 expression positive (22.22%

vs. 55.56%,X°=4.919,P=0.027). Conclusion KILF4 regulates the expression of related downstream target

gene by Wnt signal pathway.,thus affect the invasion and migration abilities of thyroid cancer.
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* 1 Sl1#F5(5'-3")

i H IE 1 a0
KLF4-siRNA GGACUUUAUUCUCUCCAAUTT AUUGGAGAGAAUAAAGUCCTT
NC-siRNA UUCUCCGAACGUGUCACGUTT ACGUGACACGUUCGGAGAATT
GAPDH TCAAGAAGGTGGTGAAGCAGG TCAAAGGTGGAGGAGTGGGT
E-cad CGTAGCAGTGACGAATGTGG CTGGGCAGTGTAGGATGTGA
N-cad CTTGCCAGAAAACTCCAGGG TGTGCCCTCAAATGAAACCG
MMP7 AGAAGCCAAACTCAAGGA CCACTGTAATATGCGGTAA

1.2.3 Western blot 4@ EMT it 42 P Wnt i 3448
*F Gty kik

2 RO B8 A K 101 A0 A Y R 1 S A I B KT
AR JE AR L BEFL 40 pg . T ke B R 402 TN O R
Tk i B 102 LUK (SDS-PAGE) , & 3 WK, #5185 48 hn
— P RIGTEVKAE T —4 CHEBE Fad s, 24 h s —
YRR RE .37 CHFE 2 h, PRI Hf 5 {2 &k ik (ECL)
BAZ I3 A7 E 1% . BandScan 118 KIZ 0 K B H .
1.2.4 %% k4 n i+ KLF4 # B-catenin 8
Z A

il 7 20 ffT€ R 9% [ L 28 FL A IE B LA i vE
FiErE 20 min, WM —$0: bt KLF4 CTAEW &R
1:50) . /NPT B-catenin (TAEHE 5 pg/mL), LA
4 CHEPHERE 24 h, BERR LS P (PBS W UEE I
S PR I PR 1gG (Cy3 FRic) Ml 35/ KR
IgGLF B &M 7% E (FITO fRic ], TAEWEY K
1+ 100, BINSEE Y 5 78 k6 5 0 T k174 e
5 1E 286 AU T o b AU A L
1.2.5 &G %% £ 0K (Co-IP) e ml KLF4 #= B-
catenin ] 49 % & i A8 ZA4E A

¥ KTCL 4iffi 50 3 41 KLF4 AbBE4L . T 2.0
mmol/L Z 3R (DTT) 4L 24 h;input BH 4 X
FRZH, T S5 (A R 24 Mt W A 345 TG BT X AL,
ANGFEERI 1gG Ab 3, $2 O & & 240 i 50 2R 1 500
pgs A F-A/G B REER, # & 1 h &, [ B3
T IR BT N B-catenin 8y KLF4 Bdy (T /R Hk B 24
J91:200),4 CHEE 24 h, 552 KB EN-G BB
BMA IR A 4 ho KSR B A5 %0 2% UL 3 5 (RI-
PA) 24 W 1% 4 1 WA 3 0 2 5 A 24 i e A AR
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B—puikily AR L EAY A RA A T/ERE R
1: 150,
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0.05,L4 P<C0.05 NESAESI¥E L.
2 % R
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Yo e Fe R 45 3 B, KLF4 8R4 (9858, B-
catenin /R 2L 05206, B2 S )5 KLF4 i B-catenin
TEF A KTCL 40l i A W] i 32 35 . KLF4 Al B-catenin
AR, WA 1,
2.2 &4 KTCl @ap EMT i3 #2 % Wnt 12 5@ %
kA E A E G R RT iR

qRT-PCR %5 R /R JKLF4 11 %3540 E-cad mRNA
FeIR U s T HAbZH (P <<0. 05) . N-cad 1 MMP7 mR-
NA ik B B A% T HA4H (P <<0. 05) ; YT ER T4 KLF4
J5 o5 HoAth 20 4 1, KLF4-siRNA 4 H 1 E-cad mR-
NA B i &A% (P<C0. 05) ,N-cad Al MMP7 mRNA H
BT E(P<<0.05), L3 2. Western blot 4538 %K,
KLF4 i %K 4 h E-cad 33k 8¢ H b 41 91 & F+ &5
(P<C0.05) 1M N-cad . MMP7 235 | B A% T 2H
(P<C0.05), /8 KLF4 5 Rk AT DL EMT; 2400
BT KLF4 B, b B2 bR 908 b, 18] 53 2 4 34
W 3. AE 2,

x2 £H KTCl 4088 Wnt BERMEXERERIEKFELRE (2 £s5,n=3)

i H EegEpopiskit] 9 o et 241 KLF4 it #&ik4l siIRNA-NC 2 KLF4-siRNA 4]
E-cad/GAPDH 1.10740. 125" 1.0964+0. 243 2.71340. 226 1.150+0. 211" 0.409740. 106"
N-cad/GAPDH 1.07240. 239 1.005+0. 208" 0.5134+0. 061 1.00440. 109 1.97140. 248"
MMP7/GAPDH 1.06940. 087% 0.868+0. 352" 0.70020. 175 1.11840. 226™ 2.41340. 274"

" P<C0.05,5 KLF4 i FikA ke P<<0. 05, 5 KLF4-siRNA 4 He %,



FRESF 2021 F 12 A% 50 %% 23 89 3985

*x3 £Z4H KTCl 4088 Wnt BEEEXEBRIEKFLRE (+5,n=3)

it H 25 % IR 4L A o 1 241 KLF4 i %k 4l siIRNA-NC £ KLF4-siRNA 41
E-cad/GAPDH 0.46740.031" 0.4824+0. 050" 0.823+0.113 0.48240. 073" 0. 1650, 098"
B-catenin/ GAPDH 0.49540.087™ 0.4994-0. 094 0.232+0.066 0.5464-0. 063 0. 84320, 045"
N-cad/GAPDH 0.50740.080™ 0.491+0.056™ 0.18140. 057 0.506+0. 095" 0.84840. 068"
MMP7/GAPDH 0.47840. 124 0.466+0.093" 0.183740. 164 0.514+0. 098" 0.80040. 052"

* P<C0.05.5 KLF4 i 354 k" P<<0. 05,5 KLF4-siRNA 4] L3,
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2.3 &1 KTCl @ ey it 8 Fo iz £ 4k h % AR E 5 27 v KLF4 &3k 15 iy FH M, —
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X*=4.919,P=0.027),

=4 ZHKTCl MR ERMEZMEBBLLLER (2 +s5,n=3)
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3 i it

FHR B B AR TS R 4F o 5 P A B AR R ik 22
RSB S HUR N R . BUR B AES . EMT
FE IR B A2 28 L AT K ORGSR A 2 AR 4 i
FEAA O AR YL SR AR IO R bR
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MMP7 WK - 5 B 5 5 12 B F A= 17 9 e 4% U0 AH oG .
YUAN 2200 5% 80, A6 R 20 i 98 240 40 MMP7 Y
FAWP R TARMEA L, H S5 B8R ;4
ffL a5 e B MMP7 BB 2 = 9 40 i 1) 12 28 6 1 . AR 5K
55 b, KLF4 3 2% 35 o] DL R AIK 40 2 4 B-catenin Al
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catenin Al MMP7 9 L, F 8] KLF4 7] & Wnt {5
53 S R R O T U S L R A e Tk, DT 5 T
122 AT RS BE T .

ZE LR AR WG 7E R e b, KLF4 3
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