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=Abstract=

The expression and tyrosine phosphorylation of E-cadherin, B,
Y-catenin and EGFR after treatment of EGF and TGF-a in
Cervical Cancer Cell Lines

Hye-Sung Moon, M.D., Eun Ah Choi, M.D., Hye-Young Park, M.D.’

Department of Obstetrics and Gynecology, Department of Biochemistry”.
College of Medicine, Ewha Womans University, Seoul, Korea

Objectives: Cadherinfcatenin adhesion complex is fundamentally involved in epithelial cancer
invasion and metastasis. E-cadherin and EGFR colocalize on the basolateral membrane of epithelial
cell and EGF down-regulate E-cadherin expression. In the invasion and metastasis of cancer,
E-cadherin expression is decreased and growth factors receptor is overexpressed. The present study
was aimed to find the role of E-cadherin, B- and v-catenin, growth factors and its receptors in
cervical cancer cell lines.

Methods: The cervical cancer cell cultures were treated with different time duration of EGF
30 ng/ml and TGF-¢ 10 ng/ml(0, 10 min, 20 min, 30 min, 1 hr, 2 hr, 4 hr, 8 hr, 24 hr). The
change in cancer cell morphology and the changes in E-cadherin, B- and v-catenin, EGFR and
activated EGFR expression were studied with a western blot analysis and an immunoprecipitation.

Results: Through a western blot analysis, E-cadherin 120 kDa band and EGFR 170 kDa band
were expressed in CaSki, HT-3 and ME-180 cell line, which showed epithelial contact growth. In
these 3 cell lines, expression of E-cadherin did not decrease with time dependent manner. after the
treatment of EGF and TGF- . The expression of EGFR decreased and activated EGFR expression
increased in 30 minutes to 1 hour but decreased subsequently. When the cells treated with EGF,
there were no change in P- and V-catenin expression with there dependent manner. The tyrosine
phosphorylation of B- and V-catenin increased in 30 minutes to 1 hour but decreased subsequently
with activated EGFR.

Conclusion: This study showed that an activated EGFR which has involved with tyrosine
phosphorylation of B- and v-catenin influenced by growth factors rather than expression of
E-cadherin, has a role in the invasion and metastasis of the cervical cancer.
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A48 A|¥EFE= squamous cell carcinoma$l
CaSki, ME-180, HT-3 SiHa, HeLa%} C-33A A|X+&
ATCC(American Tissue Culture Collection, Rockville,
MD, USA)il A 743kt

AFABYG HNEFE 10% heat-inactivated FBS
(Biowhittaker, Walkersville, MD, USA), 2 mM L-glu-
tamine(Gibco BRL, Gaithersburg, MD, USA), 100
unit/ml penicillin® 100 plml streptomycin(Gibco
BRL, Gaithersburg, MD, USA)o] ¥ 3% DMEM/F12
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AR §AR 22 EGFR&D, Mineapolis,
MN, USA) 30 ng/ml, HFA}AZ3 TGF-aR&D,
Mineapolis, MN, USA) 10 ng/ml £& 32§29 AX¥
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Q) 213+ & E-cadherin(Zymed, San Francisco, CA,
USA), EGFR(Transduction laboratory, Lexington, KY,
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tory, Lexington, KY, USA) 5& o] &3¢ .21 E-cad-
herin ©] %8 #| &= protein A-HRP(Santa-Crutz, Santa
Crutz, CA, USA), EGFR¥} activated EGFR, B-3} v
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laboratory, Lexington, KY, USA) & o] &3t}
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D. Western biotting
6%8 9 AMEFo|A E-cadherin®t EGFRY wes-
temn blotting2 A3 &% EGF, TGF-a& A 3§ 3
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Z§9 MEF, CaSki, ME-180, HT-3 Al ¥ 3] A
E-cadherin, EGFR, activated EGFR p- and v-catenin )}
western blotting-2 A 83 g}

Zte] NEFERE AL protein lysate(E-cad-
herin protein lysate 10 pg, EGFR protein lysate 50 hg,
activated EGFR protein lysate 50 pg, p- and v-catenin
15 ug)oll A3 FF 2X sample buffer(100 mM
Tris HCl pH 6.8, 20% glycerol, 4% SDS, 10% P
-mercaptoethanol, 0.02% bromophenol blue)& 715}
At

7AAE 7% SDS-polyacrylamide geloj X 7|4 %
3t &0 stacking gelo] A= 50 mAE 2 A] 7}, sepa-
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E F WA 454 &A(PBS/0.05% Tween
20002 5 § ojA3 W EEUAM AHE F Y
o] 2} 8} M| (E-cadheringl 7§ protein A-HRP 1:2,000,
EGFR¥} activated EGFRS] 7-$- goat anti-mouse IgG
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22 oo g 1 Az AT 454 §do2
33 A33 % enhanced chemiluminiscence(ECL)
kit(Amersham, Buckinghamshire, UK)E o] & 3}4 t}.
dAd M ECL kitde] 89 A BE 112 4
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¥9 §4& paperZ Hopdth wrapoEZ MK
casetteo] ¥ 11 A A 20 oA 2 E7F FAA
t}.

E. Immunoprecipitation

zZtzte]l fEF2RE A& protein lysate S0 pgoll
normal mouse serum 20 pi¥} protein G sepahrose 50
ul (Sigmal-Aldrich)& H 718t 4417 E2F 4Tl A
e AAY. 429 A F prowein 50 g
E-cadherin 2 pgo|u} PY-20 § pg& E§3to 2417
&< 4T A ¥-§ A7 F protein G sepharose 50
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5} & stacking geloll &= 50 mA R 2 A} 7k, sepa-
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4% Fof A& PVDF membraneo] #o]7] 93 50
mAo| A el A8 kAl o] A(transfer)A] 7 o}

o] 4% PVDF membraned 2% skim milk7} ¥ 3
¥ PBST(PBS/0.05% Tween 20)ol A 2A] 7+%-9F 2t
&} 1. (blocking) & 28t} (B- and v-catenin 1:1,500 3]

) 6 mlg ¥H3-A1 7121 PBSTE 3 A& ¥ o] i
83 goat anti mouse [gG(1:5000 3] A& 1] 7} uk&
A #th PBSTE 3 M3 § ECL kit o] &3]
FAolM 20 M 2 BrF A7

Z U

A XA3EF MEF SHefsts £

TS NEF F CaSki A EFE A4 4
LH2 AE7 2 HEH MM A g
H I tHFig. 1-A). ME -180, HT-3 M| ¥£F % CaSki 4|
EF A Al A X7 Y HEF Alehs G
® ¥t (Fig. 1-D, G)

Fig 1. The effect of EGF and TGF-a on cell morphology in cervical cancer cell lines.
CaSkitA, B, C), ME-180(D, E, F) and MT-3(G, H, 1) cells were cultured in the
absence(d, D, G) or presence of 30 ng/ml EGF(B, E, H) or 10 ng/ml TGF-a(C, F, 1)
for 24 hr. Photographs are at a magnification of X100.



B. AA3FFY MEFe| E-cadherin®t EGFR &

E-cadherin western blottingol] A} CaSki, ME-180,
HT-3 M| 39 A 120 kDa E-cadherin band?} % 5
9l C}(Fig. 2). E-cadherin band7} %% CaSki, ME-
180, HT-3 % 3%/ Y M EFolA 170 kDa EGFR
band7} o] &=l tt.(Fig. 2)

C. EGF, TGF-a & 4&¢X} Xzl & X2HL
of MEZF df k2t E-cadherin w3 B3}

EGF, TGF-a 5& AZME2 Al 24A 750
AT AFEAE P2 W3}t o (Fig.
1) CaSki A|EFo A EGFE 0 &, 10 ¥, 20 &, 30
B0 A7 2 AZE 4 A7E 8 AT 24 AZE A o

- E-cadherin
- EGFR

A B C D E F

Fig 2. Expression of E-cadherin and EGFR in cervical
cancer cell lines. The basal level of expression
of the E-cadherin and EGFR proteins was
examined by western blot analysis using an
anti-human E-cadherin antibody(Zymed) and an
anti-human EGFR antibody{Transduction),
respectively. A. CaSki:B. SiHa:.C. ME-180:D.
HelaE. HT-3;F. C-33A cell line.
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2 Al7hd 2% 43} E-cadherin band 747} A ¢
THEA Fon 238 TGF-ag A|7hd Mg
A3 1 AR 7 Fotste R A S B
(Fig. 3). ME-180 | £ 3¢9} HT-3 HEFol X% A7t
of w& E-cadherin 749 Aol b 2oy
CaSki MEFo A9} re s HYrh(Fig 3)

D. EGF, TGF-a M &QIX X2l Fo EGFR

activated EGFR &gitis

CaSki | ¥£5o] A EGF, TGF-a& A|7td & A
& o A7) F7hEel wheb EGFRE) W o)
A8 1 EGF A 2] Al 7F TGF-a A 2 AlRTh t]
7#& 7as9th(Fig. 4). activated EGFRO] A] 719
utE B3he 30 Foll A 1 ARl F A 3] F ek
thrb Alzbe] Fobe g 7HAEl 1 EGF A 2|47t
TGF-a ARt 1] & A7hllol §43] Zd4s
% thFig. 5). ME-180 A E£59} HT-3 A EF A%
H] =8t A AjZko] F7184 8 EGFRY #HdL 74
8} 3 activated EGFRE &2 A|7hljo Z7}steicl
7h Aaste d4S BRAHFig 4, 5). 181} CaSki
A EFA M de ME-180 Al X9 HT-3 Al
Foll & EGFRo] 24 A[Zhjel thA] of3t Fotshe
Fd& JdERRACH(Fig. 4, 5)

E. EGF MEOUX M2l %o p-2 v-catenin2t
phosphorylated -2} v-catenin &t & 3}
CaSki A X2} ME-180 A ¥ 3o A& EGFE A
7 g s ¥ waE = p-9) vecatenin ¥} E
ol 7F Q11 oW HT-3 Al X F A A& oF7F gHastA|

cadherin = E-cadhenn {C) E-cadhenin
0 10 20 30 1.2 4 B A 0 W 20 3 124 BM
min hr min hr
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.
S — y
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e S —
0 102 2 1. 24 B N D10 20 3 1 2.4 B A
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TGF-0 treatment

Fig 3. Time dependent effects of EGF and TGF-a on E-cadherin expression in cervical cancer cell lines. Cells were
treated with EGF(30 ng/ml) or TGF-a(10 ng/ml) for the indicated period. The level of expression of E-cadherin
proleins were examined by western blot analysis using an anti-human E-cadherin antibody(Zymed). A. CaSki B.

ME-180; C. HT-3 cell line.
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Fig 4. Time dependent effects of EGF and TGF-a on EGFR expression in cervical cancer cell lines. Cells were
treated with EGF(30 ng/mi} or TGF-a(10 ng/ml) for the indicated period. The level of expression of EGFR
proteins were examined by weslern blot analysis using an anti-human EGFR antibody(Transduction). A. CaSks
B. ME-180; C. HT-3 cell iine.
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Fig 5. Time dependent effects of EGF and TGF-a on activated EGFR expression in cervical cancer cell lines. Cells
were treated with EGF(30 ng/ml) or TGF-a(10 ng/ml) for the indicated period. The level of expression of
activated EGFR proteins were examined by western biot analysis using an anti-human activated EGFR
antibody(Transduction). A. CaSki: B. ME-180; C. HT-3 cell line.
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(B) - P-catenin

(c) - B-catenin

Fig 6. Time dependent effects of EGF on B-catenin

expression in cervical cancer cell lines. Cells
were treated with EGF(30 ng/ml) for the
indicated period. The level of expression of
f-catenin proteins were examined by blot
analysis of a anti B-catenin antibody
(Transduction) using an anti human E-cadherin
antibody(Zymed). A. CaSki; B. ME-180; C. HT-3
cell line,
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- “ ' = - B-catenin

(A)

- B-catenin
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- B-catenin

Fig 7. Time dependent effects of EGF on

phosphorylated P-catenin expression in cervical
cancer cell lines. Cells were treated with
EGF(30 ng/m)) for the indicated period. The
level of expression of phosphorylated B-calenin
proteins were examined by biot analysis of a
anti f-catenin antibody(Transduction) after
immunoprecipitation using an anti PY-20
antibody(Transduction). A. CaSki; B. ME-180; C.
HT-3 cell line.
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- A7 ARG AXFAM EGF, TGF-a 2| 9]¢ E-cadherin, B-, V-catenin¥
EGF +8#9 wads ¢ A -

(A) ~ ¥Y-catenin
(A) -~ Y-catenin
0102 0 124 8 2
min hr
(B) - ¥-catenin (R) = Y—catemn
(C) - V-catenin © - ¥-catenin
Fig 8. Time dependent effects of EGF on v-catenin Fig 9. Time dependent effects of EGF on
expression in cervical cancer cell lines. Cells phosphorylated Y-catenin expression in cervical
were treated with EGF(30 ng/ml} for the cancer cell lines. Cells were treated with
indicated period. The level of expression of EGF(30 ng/ml) for the indicated period. The
¥-catenin proteins were examined by blot level of expression of phosphorylated ¥-catenin
analysis of a anti v-catenin antibody proteins were examined by blot analysis of a
{Transduction) using an anti human E-cadherin anti Y-catenin antibody(Transduction) after
antibody(Zymed). A. CaSki; B. ME-180; C. immunoprecipitation using an anti PY-20
HT-3 cell line. antibody(Transduction). A. CaSki; B. ME-180; C.
HT-3 cell line.
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