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[ Abstract | Background and purpose: d-catenin is a member of the p120 catenin subfamily, which can
directly bind to E-cadherin on the cell membrane, forming E-cadherin/catenin complex. d-catenin can also affect
the cytoskeleton assembly by regulating the activity of Cdc42 (Small GTPase). Therefore, this study detected the
expression of d-catenin and Cdc42 in non-small cell lung cancer (NSCLC) and investigated the relationship between
them. Methods: The expressions of d-catenin and Cdc42 in 122 cases of NSCLC were detected by immunohistochem-
istry. This study also used Western blot and real-time fluorescent quantitative polymerase chain reaction (RTFQ-PCR)
to detect the protein and mRNA expressions of d-catenin and Cdc42 in lung cancer tissues. After up-regulating or down-
regulating d-catenin in lung cancer cell line, the activity of Cdc42 and invasion ability of lung cancer cells were detect-
ed by G-LISA and Transwell. Results: The mRNA and protein expression of d-catenin and Cdc42 in lung cancer tissues
was significantly higher than that in normal lung tissues. In 122 NSCLC cases, the d-catenin positive expression rate
was 65.57% (80/122), and the Cdc42 overexpression rate was 68.03% (83/122). There was a good correlation between
d-catenin positive expression and Cdc42 overexpression (P<0.001). The co-expression of d-catenin and Cdc42 was

related to the high clinical stage, poor differentiation, adenocarcinoma and lymph node metastasis of lung cancer
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(P<0.05), and was significantly associated with poor prognosis in patients with lung cancer. In the lung cancer cell line,

the expression and the activity of Cdc42 were changed by regulating the 3-catenin expression, which affected invasion

ability of the lung cancer cells. Conclusion: The §-catenin expression was significantly correlated with the Cdc42

expression. The co-expression of d-catenin and Cdc42 in lung cancer was correlated with the poor prognosis of lung

cancer.

[ Key words ] §-catenin; Cdc42; Small GTPase; Non-small cell lung cancer; Prognosis
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Tab.1 Primer sequences and reaction conditions

Primer Sequence (5°-3’) Length/bp PCR setting
5’ -TACTCCGCAAGACGACTGACC-3’

§ —catenin 284 59 °C 40 s 30 cycles
5’ ~CCATCACACTCTCTCATCCTTCTG-3"
5’ = CGATGGTGCTGTTGGT -3’

Cdc42 282 55 °C 40 s 35 cycles
5’ — CCAACAAGCAAGAAAGGA -3’
5’ —~AGAAGGCTGGGGCTCATTTG-3’

GAPDH 258 57 °C 40 s 30 cycles

5’ ~AGGGGCCATCCACAGTCTTC-3’
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Fig. 1 6-catenin and Cdc42 expression in normal lung tissue, squamous cell carcinoma and adenocarcinoma

(SP, x200)

d-catenin (A) and Cdc42 (B) were expressed at low levels in the bronchial epithelial cells of the adjacent normal lung tissues. The expression
of §-catenin was positive in the cytoplasm of lung squamous cell carcinoma and adenocarcinoma (C and E). Cdc42 was over expressed in the
cytoplasm of lung squamous cell carcinoma and adenocarcinoma cells (D and F)
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D EI Rk N 65.63%(42/64), BEEHT 1 ~1H
44.83%(26/58, P<0.05); LN
7] 2635 R £62.35%(53/85), W i T CLNE.
RN 19 1940.54%(15/37, P<0.05). {AHhFEZEX
5 A AR A B A WL S (P>0.05)

*R 2 & —catenin5Cdc427E fififE Hr 3R ik B4R £ 14
Tab.2 Correlation between d-catenin and Cdc42 in lung cancer

n

§-catenin
Cdc42 P value
Negative Positive
Normal expression 28 11 <0.001
Over expression 14 69

2.2 & -cateninfiCdc428ythEI&RIZS BEH
ERFRERZRARTEHNXER
24 8 —cateninfICded2Pp[aE| F b0}, BHH

S 389 A A I () R AR A 2R B I AR T AR B M R
KR (K2, P<0.05), i, & —cateninfll
Cded2Wp[] Rk 5 B A R A BB AH DG
2.3 MHEALR T 5§ -cateninFICdc42/ K%
D

AAFFEF) H Western blotiZ=4 | & —catenin
Ced2yEAAFRKEN . ERER, ERSIER
fliZHZH A a] 0L § —catenindi (A=K, THAE
fitifes 1 2 p R I 10 . Cdcd27E i 41 41
W At B TR H AL ZU(E3 A, B).
RT-PCRAG I #E—2LHESE T FKATTHE Western blot
O B S5, FEIEE 421 § —catenin Al
Cded2 1y FIRIG I W 3855 (13 C, D).

&3 &-cateninfREREFCdes2id Riz(hEIFRIZX) ShFAREERNX R

Tab.3 The relationship between 6-catenin and Cdc42 expression and clinicopathological factors

n

Clinicopathological factor N d-catenin positive expression Cdc42 over expression Co-expression P value

Agelyear
>59 60 38 40 31 0.239
=59 62 42 43 37

Gender
Male 62 41 44 34 0.492
Female 60 39 39 34

Histological type
Squamous cell carcinoma 55 29 34 25 0.029
Adenocarcinoma 67 51 49 43

Differentiation
Well-moderate 88 53 58 44 0.031
Poor 34 27 25 24

pTNM stage
-1 58 31 38 26 0.017
-1V 64 49 45 42

Lymphatic metastasis
No 37 18 20 15 0.021
Yes 85 62 63 53
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021 - 2.5 & —cateninid RiEFAFRIE T iE xd Al 2 Al
EETOEAT
nod @ w0 FIFHE TR R 2 925 Ko 5 —cateninid 76

t/month

2 Kaplan-Meier%=F 53 #iE#58 & —cateninflCdc421h[E] R
E5EENARBUENMERXME
Fig.2 Kaplan-Meier was used for examining the relationship
between co-expression of 6-catenin and Cdc42 and poor prognosis
of patients

The mean survival time and the survival rate of the patients with co-
expression were significantly lower than those with the negative
expression
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Hape 5125 he
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g 0 Cded2 I
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< I
% B _.
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B 3 FERHEALR(T,~T;)H & —cateninFiCdc42pIE B KMRNAR ZMAE S FRESEEMAELZ(N,~N,)

Fig.3 The protein and mRNA expressions of -catenin and Cdc42 in lung cancer tissues (T,-T;) were significantly higher than those in

normal lung tissues (N;-N;)

A, B: Protein; C, D: mRNA



(F @ %%+ &) 20166F58268533 227

A H460 Control §-catenin siRNA

C 127
O-catenin (EEEEE—_G_—GG 133x10°
§ 10
Cdc42 s S 0 24x10° 8
Q
GAPDH i g am— 37,0 ‘E‘ 0.8 1
=
i‘i, 0.6
B H460  Control §-catenin siRNA §
© 0.2 1
Cdc42 282x10°
X

4 Western blot, RT-PCR&G-LISA™#&iMH46041A8 % AL Ek 6 —catenin/ECdcd2#) E B RmRNAR R IX &5 & GTP-Cdc42iFE 14
Fig.4 The protein and mRNA expressions of Cdc42 after knocking down d-catenin in H460 cell line, and the GTP-Cdc42 activity
detected by Western blot, RT-PCR and G-LISA™

A: Protein expression decreased; B: mRNA expression decreased; C: GTP-Cdc42 activity also decreased

A 1IK2 Control  §-catenin

S-cCatenin “-—— | — 133x10° 12 -

Cloty e s CE— 24X10° g 104
&
37x10° \

GAPDH " s S— g 0.8 -
=

B LK2 Control &-catenin § 069
. <
Q

5 Western blot, RT-PCR&G-LISA™&MLK240kE % FRit K% 6 —catenin/5Cdcd2k) E B RmRNAMRIX 1R & GTP-Cdc42iF i+
Fig. 5 The protein and mRNA expressions of Cdc42 after 6-catenin up-regulation in LK2 cell line, and the GTP-Cdc42 activity detected
by Western blot, RT-PCR and G-LISA™

A: Protein expression increased; B: mRNA expression increased; C: GTP-Cdc42 activity also increased

Control

6 Transwell#&fll & —cateninid ik R ik T Az 4 A2 RN
Fig. 6 The effect of 3-catenin up-regulation and down-regulation on the invasion of lung cancer cells detected by Transwell test

The up-regulating d-catenin promoted the invasion, while down-regulating d-catenin inhibited the invasion of lung cancer cells
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