R AR YRYT A4 hitp://www.biother.org

© 482 - Chin J Cancer Biother, May 2021, Vol. 28, No. 5
. I a0,
DOI:10.3872/j.issn.1007-385x.2021.05.009 '[57 &"ﬁl 46

Claudin-2 ZEEHERE S EH LN P RIA L E X KYSE-450 400 T M4+
M= 1T AR

WL, RIEE KWL, KA AE GG KB IE 128 7T i 4 Mg B 12 A4k A S #3007 & 450003)

[ ZE] & %M Claudin-2 55 [ 7 & & & (esophageal squamous cell carcinomas, ESCC) 4L 4 b ({1355 2 H 5 B 1l R
HRRFAE SRR RO AR IR R LN ESCC YN K'Y SE450 33 ER RZ 22 HIFEM . 2 & « 3 U 9 44 RIS B 2010 22013
SEIFTIE K ESCC 3 ARV B g 2. 254 52 451 J2 e 20 491 5% 2 FD 9 55 AHL EUbR AR, SR P e 2H A A WB 25K T Claudin-2 3R 3A
o AT Ho 5 A R BRARFAE AN S SR AR A7 3 0 R . WB VLI ESCC 411 g (KYSE450.KYSE150.KYSE510.KYSE140) F1 A 7k
AL Y 4 SHEE T Claudin-2 192254 , # 22 Claudin-2 shRNA 1875 75 4 344 4L K'Y SE450 4 i #4 2 A Claudin-2 #2141
AUAE F , 33— 25 I o B R A S 06 A BRI S8 K Transwell S2 56 46 W # A5 Claudin-2 X K'Y SE450 21 i 36 51 « 3B # F 42 28 82
M. ¢& % :ESCCAA T Claudin-2 [ 11 % & % &5 T8 55 41 41 (P<0.05 ) , ESCC 41 21 th Claudin-2 ] 3 ik 5 W& 5% A =
(P<0.05). Claudin-2 FIAFAPE R S AEAF R B AR T B 3 (P<0.05) o B I) #4 £ f K Claudin-2 3R ¥ KYSE450 41 i & -
sh-Claudin-2 £H 41 i (1) 5 [ 2 550 4 11 & SR R0 28 40 i 3034 58 35 (K T sh-NT 1R B 41 (P<0.05) . £ > : ESCC 4141
Claudin-2 [3R12 i T 55 2140, HE B 5 AR AR A7 38 52 1 AH G, Claudin-2 e 1 58 K'Y SE450 41 B (1) 14 58 T A2 2868 ) -
[E887] A& 6% Claudin-2; KYSE450 401 ; 1948 ; 12 %

[FEI43ES] R735.1;R730.54 [SCEAFRISEE] A [XEHS] 1007-385X(2021)05-0482-07

Expression of Claudin-2 in human esophageal squamous cell carcinoma tissues
and its effect on the malignant biological behaviors of KYSE-450 cells

SHANG Jinwen, JIA Peijun, ZHANG Liya, ZHANG Chengjuan (Center of Bio-Repository, the Affiliated Cancer Hospital of
Zhengzhou University, Henan Cancer Hospital, Zhengzhou 450003, Henan, China)

[Abstract] Objective: To analyze the expression of Claudin-2 in human esophageal squamous cell carcinoma (ESCC) tissues and its
relationship with clinicopathological characteristics and 5-year survival rate of ESCC patients, and to explore its effect on proliferation,
migration and invasion of ESCC KYSE-450 cells. Methods: A total of 52 cases of tumor tissues and 20 cases of corresponding para-
cancerous tissues that surgically removed from ESCC patients who were primarily treated in Henan Cancer Hospital from 2010 to 2013
were collected for this study. Claudin-2 expression was analyzed by Immunohistochemistry and WB assay, and its relationship with
clinicopathological characteristics and 5-year survival rate of ESCC patients was further investigated. The expression of Claudin-2 in
ESCC cells (KYSE450, KYSE150, KYSES10 and KYSE140) and human immortalized esophageal epithelial SHEE cells was detected
by WB assay. The Claudin-2 shRNA lentiviral vector was established and transfected into KYSE450 cells to establish a Claudin-2
knockdown cell line. Furthermore, the effects of knockdown of Claudin-2 on the proliferation, migration and invasion of KYSE450
cells were tested by clone formation experiment, cell scratch experiment and Transwell experiment. Results: The positive rate of
Claudin-2 in ESCC tissues was significantly higher than that in adjacent tissues (P<0.05). The expression of Claudin-2 in ESCC tissues
was related to lymph node metastasis (P<0.05). The 5-year survival rate of Claudin-2 positive patients was significantly lower than that
of negative patients (P<0.05). The KYSE450 cell line with Claudin-2 knockdown was successfully constructed. The number of clone
formation, wound healing rate and number of invaded cells in the sh-Claudin-2 group were significantly lower than those in the sh-NT
group and the control group (all P<0.05). Conclusion: The expression level of Claudin-2 in ESCC tissues is higher than that of the

tumor-adjacent tissues, and is negatively related with 5-year survival rate of ESCC patients. Claudin-2 can promote the proliferation,
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migration and invasion of ESCC cells.
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Fig.1 Immunohistochemical staining of Claudin-2 in ESCC
tissues (A) and adjacent tissues (B) (x200)

2.2 ESCC# %% Claudin-2 ¥ &k ik K-F 5 EHFHE
ARG AR X

52 1] 55 3 I PR 5 B ARF A AN [\, ESCC 4 21
Claudin-2 iAW A Z 0. £ 558 A1 Fisher # A £ 56
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%1 Claudin-2 7£ ESCC ‘A K a5t A RIAIE R

Tab.1 The expression of claudin2 in ESCC tissues and adjacent tissues

Positivity
Claudin-2 Negativity (n) Total Positivity rate
++
Normal tissue (N) 12 8 20 40.00%
Tumor tissue (T) 15 28 9 52 71.20%
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N1 T1 N2 T2

Claudin-2

GAPDH

T3 N4 T4 N5 T5

N: Adjacent tissue; T: Tumor tissue
&2 WB:ZE#&M Claudin-2 7£ ESCC A £0FN 55 4B D R A RIL (n=5)
Fig.2 Expression of Claudin-2 in ESCC tissues and adjacent tissues detected by WB assay (n=5)

2 525l ESCC BEIRKRFFES Claudin-2 RiZHI K F(N=52)
Tab.2 The correlation between the Claudin-2 expression and

clinical characteristics (N=52)

Case [1 (%)] Claudin-2 expression

Characteristic — —
Negativity Positivity 7 P
Gender 0.514 0.474
Male 12 (80.0) 26 (70.3)
Female 3(20.0) 11(29.7)
Age (tla)* 0.335 0.563
<50 2 (13.3) 3(8.1)
>50 13(86.7) 34(91.9)
Sites® 1.656 0.482
Higher 11(73.4) 20(54.1)
Middle 2(13.3)  9(24.3)
Lower 2(13.3)  8(21.6)
Differentiation® 2.508 0.291
High 4(26.7) 4(10.9)
Middle 7 (46.6) 17 (45.9)
Low 4(26.7) 16(43.2)
Tumor size (d/cm) 3.036 0.081
<5 3(20.0) 17(45.9)
>5 12 (80.0) 20(54.1)
TNM 0.435 0.509
I-IT 10 (66.7) 21 (56.8)
aI-1v 5(33.3) 16(43.2)
LYM 7.241 0.044
NO 11(73.3) 22 (59.5)
N1 3(20.0) 9(243)
N2 0 6(16.2)
N3 1(6.7) 0
Smoking 1.201 0.273
Yes 6(40.0) 21(56.8)
No 9(60.0) 16(43.2)
Drinking 0.001 0.979
Yes 4(26.7) 10(27.0)
No 11(73.3) 27 (73.0)

" Fisher exact test; a: Locations were separated as follows: upper,
including cervical esophagus and upper thoracic esophagus;
middle, middle thoracic esophagus; lower, lower thoracic
esophagus including abdominal esophagus. b: The degree of
differentiation is defined as follows: High: The differentiation of
cancer cells in tumors is closer to normal cells; Low: Tumor
cells in tumors are poorly differentiated, extremely immature, or
apparently abnormal to normal cells, but still retain traces of
some source tissues; Middle: The boundary between high and
low differentiated

23 ESCCE#5F A A% 5 Claudin-2 9 k£ 2 R
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0 1 1 L 1
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[&]3 Kaplan-Meier 54 Claudin-2 i 5 ESCC &
SEEBFRPXAR
Fig.3 Kaplan-Meier analysis of Claudin-2 expression and

S-year survival rate of ESCC patients

COX E A7 RIS [ U5 5 PR 38 A3 AT 4 SR (3R 3) B
SRS R /N SRR s R S W TNM 2 15 =R T
SAELE AT T0 B AN S (3 P>0.05) , T 14 51 L bk 2 &5
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S ELEAMERINE (K P<0.05) . HEFBEEHNEK,
COX Hu A3 AU [ A 22 PR 35 43 BT 25 SR (R 4) Bow, i
F& /i . Claudin-2 3% N ESCC & 3% 5 4 M 1 &
B PH 25 (35 P<0.05)



- 486 -

HR [ R R IR YT 4K, 2021, 28(5)

=3 S2BESCCEESFEHFRRAEZFENR

Tab.3 Univariate analysis of variance for 5-year survival in 52 ESCC patients

Characteristic B HR Wald 95% CI P

Gender -1.326 0.613 4.675 0.08-0.883 0.031
Age(t/a) 0.5 0.734 0.465 0.391-6.951 0.496
Site 0.6 0.216 7.741 1.194-2.781 0.005
Differentiation 1.034 0.318 10.562 1.507-5.243 0.001
Tumor size (d/cm) 0.27 0.382 0.498 0.619-2.77 0.481
T™NM 0.363 0.34 1.141 0.738-2.8 0.89
LYM 0.42 0.202 433 1.025-2.26 0.037
Smoking 0.067 0.382 0.03 0.505-2.26 0.862
Drinking 0.386 0.405 0.908 0.665-3.256 0.341
Claudin-2 -1.288 0.542 5.643 0.095-0.798 0.018

F4 Claudin2 55 FEGFZRRFESH

Tab.4 Multivariate analysis of variance for 5-year survival and Claudin-2

Characteristic B HR Wald 95% CI P
Gender -1.082 0.342 2.614 0.091-1.258 0.106
Site -0.382 1.696 0411 0.213-2.193 0.522
Differentiation 0.926 2.605 5.631 1.175-5.425 0.018
LYM -0.049 0.929 0.034 0.567-1.601 0.853
Claudin-2 1.301 3.729 5.234 1.205-11.193 0.022

2.4 PR M) 3 3% Claudin-2 % i &) ESCC %8 2 sh-
claudin2 KYSE-450

2.4.1 KYSE450 48 i & & 14 Claudin—2  WB AL ESCC
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SER(E4A) IR, KYSE450 411 Claudin-2 )3 1A 7K
B3 m T A (P<0.05)
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450 2B fE 42 293T 40 £9.2% /5 1 Claudin-2 shRNA &

A B
*
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. I * L |
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. [ |
o
- , 5
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SHEES510140 410 450

I3 BRI Y KYSE450 41 i 3 d Ji& , 9 6 WA M 82 &
B, sh-claudin2 2 F1 sh-NT 2L 40 il 355 4 43 (098 ok, 4
FRFEA 1 png/ml PR R IR R IR R 24 R I, A 4%
OGN 5 22 80% LA (K 4B).

243 sh—Claudin—2 KYSE-450 %8 f ¢ Claudin—2 %
kR WBAL I &5 S (Kl 4C) 7R, sh-Claudin-2
H 41 B (1) Claudin-2 38 & & Z K T sh-NT 21 F1 Xt &
4 (3] P<0.05) , $2& 7~ B Y i B sh-Claudin-2 KYSE-
450 48 1) Claudin-2 Fik .

Sl
s ¥ ¥ 2
o
-
Claudin-2 s s § E
&)

bl ey g €

"P<0.05
A: Claudin-2 was highly expressed in ESCC cells KYSE450; B: The cells infected with lentivirus were cultured and screened

successfully with 1 pg/ml purinomycin; C: Claudin-2 expression was decreased in sh-Claudin-2 KYSE-450 cells
4 FRINEESIFAPE Claudin-2 FRiEH) ESCC 4Bl si-Claudin-2 KYSE-450
Fig.4 ESCC cell line si-Claudin2 KYSE-450 with successful Claudin-2 knockdown

2.5 &% Claudin-2 47 %] KYSE-450 %m ftL &9 35 74 | it
A% Falz &
T [ T AR 92 06 45 R (&) 5) B8, sh-Claudin-2 4H

KYSE-450 4 ffd J& 55 1) v, [ 50 2 21K T sh-NT 2 A%
& ZH[(44+9.54) vs (167.33+6.66) - (167.00+3.00) 4>,
¥ P<0.05]. KR SEE 45 R (KB 6) 7K, sh-Claudin-2
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H A G 2 LT sh-NT 4R =500 41
[(23.33+5.77)% vs (51.33+8.08)% « (54.17+7.22)% ,
¥JP<0.05] . Transwell 3£ 56 25 R (H 7) & 7R,
sh-Claudin-2 ZH ) 1= 28 41 g /b T~ sh-NT ZH A1 5 (3 %00 R
[(61.67+7.64) vs (134.00+5.29) . (134.00+6.25) ),
P<0.05].

Control sh-NC sh-Claudin-2
% vy N y \\‘ &
- =T ‘4 \\.\.,»/’/ g

[El5 &iF# Claudin-2 1% 2858 KYSE-450 20 A HY 52 BE 72 Al RE
Fig.5 Knockdown of Claudin-2 inhibited the clone
formation ability of KYSE-450 cells

Control sh-NT

6 FPE Claudin-2 HPH4RAE KYSE-450 4R AR AT #5 A2
Fig.6 Knockdown of Claudin-2 inhibited the migration
ability of KYSE-450 cells

sh-Cluadin-2

Oh

24h

48h

sh-Claudin-2

7 P& Claudin-2 H]H 4048 KYSE-450 4RI R 2 4E S
Fig.7 Knockdown of Claudin-2 inhibited the invasion ability
of KYSE-450 cells
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