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Significance of Cyclin E, p53, E-cadherin, and B-Catenin
Expressions in Gastric Adenocarcinomas

Long-Pei Xuan, Mi Ja Lee and Chae Hong Suh

Department of Pathology, College of Medicine, Chosun University, Gwangju, Korea

Background : Gastric cancer is reported to be one of the leading causes of mortality in Korea.
Our aim was to evaluate the clinicopathologic usefulness of cyclin E, p53, E-cadherin and /-
catenin expressions in gastric adenocarcinomas. Methods : Immunohistochemical staining
was performed on the 40 early gastric carcinoma (EGC) cases and 69 advanced gastric car-
cinoma (AGC) cases to examine the relationship with the clinicopathologic parameters. Results :
Cyclin E and p53 expressions were significantly lower in the mucosal or submucosal invasion
group compared with those in the muscle invasion and subserosal or serosal invasion groups.
Cyclin E expression was significantly higher in the node-positive group compared with that in
the node-negative group. The loss of 3-catenin expression was significantly higher in the node-
negative group. p53 expression was significantly higher in the intestinal type group than that
in the diffuse type group. Loss of E-cadherin expression was significantly higher in the diffuse
type group. Cyclin E expression correlates with p53 expression. Conclusions : The depth of
invasion seems to correlate with cyclin E and p53 expressions. Lymph node metastasis may
correlate with loss of 3-catenin expression.
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Table 1. Clinicopathologic parameters of the patients
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tH Table 1),
Lauren9] H-FHdl w=m #glo] 92¢], wwkgo] 174tk
4840 (44.0%)= FXA Hol7} ¢iglod, 614(56.0%)= =

4 Aot 9leh A=A Aol 47E wE, HUS T gy

SE7IA] A&E 409 F 324(80.0%) AT FZA Hol7} §l
Qom, 84)(20.0%)AXE FZA Aozt Yt 27K

AEE 179 £ 99(529%) = A Ho|7t 9 84(47.1%)
o4 B2 Aol7k Yo, et F& g W
524 2= 84l](15.4%) M2t Ho)7} 9QT 449 (84.6%) o= A
o7} ASATH
4sten|E HAt
wolE 2AE 4 um FAR 2HEAE $E HE 94
XSG Laurend] B350 we} Zoko] A8t BEE 3
AT B §7 % FYe| B¢ Aolg VAU

E wpdste] S 1%51‘?} a3z
No. of %
0. 01 cases - Z1HAE citrate dEHol| BV} 584 33 microwaveZ A28}
Aiezgyears) ’ 09 Atk 005 M Tris buffered solution (TBS) =802 A
;;()_39 7 6.4 A3 U2 3% AR 1087 Agste] 230 YA 3
40-49 15 138 A} 220 BAL AUAZT SR vSold ATS oA
50-59 37 339 =
o o oo A717) Sl3te] ARGAZ 1087 A F ARPAE cyclin
>70 16 147 E (SC-481, 1:50, Santa Cruz Biotechnology, CA, USA), p53
Gender Table 3. Immunostaining result of E-cadherin and 5 -catenin ac-
male 66 55.0 cording to the depth of invasion
female 43 45.0
Histologic types o E-cadherin 8 -catenin
intestinal 92 844 Depih of invasion negative positive  negative  positive
diffuse 17 156 9 P 9 P
Lymph node metastasis Mucosa or 4(10.0) 36(90.0) 13(325) 27(67.5)
negative 48 440 submucosa (n=40)
positive 61 56.0 Muscle (n=17) 1(69) 16(94.1) 4(235) 13(76.5)
Depth of invasion Subserosa or 6(11.5) 46(885) 12(23.1) 40(76.9)
mucosa or submucosa 40 36.7 serosa (n=52)
proper muscle 17 156 p value 0.798 0.570
subserosa or serosa 52 47.7 . T }
*Statistically significant by Chi-square test.
Table 2. Immunostaining result of cyclin E and p53 according to the depth of invasion
) ] CyclinE p53
Depth of invasion — —
positivity 0 1+ 2+ 3+ positivity 0 1+ 2+ 3+
Mucosa or submucosa (n=40) 31(77.5) 9 4 21 6 20 (50.0) 20 7 9 4
Muscle (n=17) 17 (100) 0 4 9 4 13(76.5) 4 3 5 5
Subserosa or serosa (n=52) 51(98.1) 1 14 26 11 38 (73.1) 14 16 12 10
p value 0.001* 0.012* 0.040* 0.162

*Statistically significant by Chi-square test.
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(DO7, 1:100, Dako, Glostrap, Denmark), E-cadherin (clone
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S0 2 3 ML) o] biotina} AFE °]xF8H (Dako)
o 1087 ¥H3-A)7]3 TBSE A& & streptavidin-biotin con-
jugateol] 10%7F A28tk 1 t TBSE Al&3F & AEC
(3-amino-9-ethylcarbazole, Dako)ZS ®FZA]Z oM, Mayer's
hematoxylin© 2 ZHAS A8 & crystal mount (Biome-
da corp. CA, USA)ZE EYslo] A3t

Zu} By

cyclin E, p53, B-catenin® AT dlof| Moz o
e 355 F LR AASIAL, E-cadherine A EZ
of 4724 s}gog T MEehs wel 4o JEH &
A kg o g AAsiginh 74 Zdle Fsdu 7 2008] Aokl A
THEY FE AL o5 T HoE BHE AE FE Ao,
10% o3kl A= w4, 10% o1 30% vIThe 1+2, 30%
ol 60% m|PHS 2+, 60% ©|FE 3+ E AT
bES

A

M

AX]

HI

SH

Joh

SATH el ho|ARATENS] o 22 TL o83}
o] X’-test$} Fisher's exact test® Algatgon, #9 5
p<0.05% 33tk

P Y AN PR a=
' b
» wv:: M A& 9 - 4. o o
F -
o . 4 2 ¥ >
F A ¥ 5 . o o ‘;J"‘"
1 . L
PEBENT . Al U N
y LS d oo 18 o8 o™
LA Re LRI T 8 S
L] . - - .
L ] h\"“f ra .l*-‘ ‘ﬂ - }
il - E* p | .* ‘d-" » .
J 8% S0 3 5
LR 1 4 '
ri‘ b ., v 4 - [ o
-y . ¥ & g
| S W& I o 4 .
- y el - T
RS & .f.- -
L] 'Y %‘ o
e R Y] LR
o . - -
, e . - :
- (4 pre
} j..-"'j_ ! i - i
% - et
l‘" { b | (' I s 2
S " ;’-.'.' L ” f
- - e
" = 5 F) il !

Fig. 1. Immunohistochemical staining for cyclin E shows strong
nuclear reactivity in gastric adenocarcinoma.
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Fig. 2. Immunohistochemical staining for p53 shows strong nuclear
reactivity in gastric adenocarcinoma.
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Fig. 3. Immunohistochemical staining for E-cadherin shows strong Fig. 4. Immunohistochemical staining for 8 -catenin shows strong
cytoplasmic reactivity in gastric adenocarcinoma. nuclear reactivity in gastric adenocarcinoma.
Table 4. Immunostaining result of cyclin E and p53 according to the lymph node metastasis
CyclinE p53
Lymph node metastasis
positivity 0 1+ 2+ 3+ positivity 0 1+ 2+ 3+
Negative (n=48) 40 (83.3) 8 9 24 7 27(563) 21 8 13 6
Positive (n=61) 59 (96.7) 2 13 32 14 44 (72.1) 17 18 13 13
p value 0.021* 0.096 0.127 0.146
*Statistically significant by Chi-square test.
Table 5. Immunostaining result of E-cadherin and 3 -catenin ac- $3F 524 F 124(23.1%) 7} &40tk Auk= = Auksls
cording to the lymph node metastasis o ZaE Aoy} A2 A v Puia] A8 ASH
E-cadherin B-catenin o A the BYlo BAHCE {3 atol= ¢l
Lymph node metastasis - — - -
negative positive  negative  positive ATHp=0570).
Negative (n=48) 6(125) 42(87.5) 19(39.6) 29 (60.4)
Positive (n=61) 5(82) 56(91.8) 10(164) 51(836) BlZ& M0| S50 [ 8 (Table 4, 5)
p value 0.531 0.012*
*Statistically significant by Chi-square test. Cyclin E gfsd
Pzd Aoz} Y 480 F 40¢1(83.3%)7F FAoIT F=
17¢] F 140(59%) 7} £73¢1Sith Aoels we ooz 4 A Zol7k Sl 61l F 59¢1(96.7%) 7t Fgolqitt. & dxA
#3524 F 69(11.5%) 7} —“01215} el Ee e o7t Sl 737 92 Aot gle AR TFE]
2 AT A%7L A3 EE AUSSS 2300 FUE A4S 4 BB 2RO, SANHCE §3 o)k AAHp=
Hrh wE A7E Ao, BARHOR o Aol gigrh  0021). Telv 9 o] fe A Awol: BASHOR
(p=0.793). ol Aol 7k LATHp=0.096).
B-Catenin s p53 gisd
Ao e Aualsel S8 4090 F 2790(67.5%) 7 %3 Az Aol7k I 48 F 27¢)(56.3%) 7 FoINL B=
(Fig. 09152 136(225%)7} $4IR08, 2274 Baeh 4 oDk 9= 1o F 4o (721%)7h el 9= 4
17¢] 5 49(235%) = +73°10th Aoels e FUoE ol7b 9= A57H 92 Mot gl 7Rk T2 F
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Table 6. Immunostaining result of cyclin E and p53 according to the Lauren’s classification

Cyclin E p53
Lauren’s classification
positivity 0 1+ 2+ 3+ positivity 0 1+ 2+ 3+
Intestinal (n=92) 84 (91.3) 8 18 47 19 64 (69.6) 28 23 23 18
Diffuse (n=17) 15(88.2) 2 4 9 2 7(41.2) 10 3 3 1
p value 0.654 0.836 0.048* 0.138

*Statistically significant by Chi-square test.

Table 7. Immunostaining result of E-cadherin and /3-catenin ac-
cording to the Lauren’s classification

E-cadherin /3 -catenin
Lauren’s classification - — - —
negative positive  negative  positive
Intestinal (n=92) 5(.4) 87(946) 24(26.1) 68(73.9)
Diffuse (n=17) 6(35.3) 11(647) 5(294) 12(70.6)
p value 0.002* 0.771

*Statistically significant by Chi-square test.
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Table 8. Immunostaining result of cyclin E, p53, E-cadherin and
B -catenin according to the tumor stage of intestinal type gastric
adenocarcinoma

Positive Negative
Tumor stage
Cyclin E p53 E-cadherin 3 -catenin
AGC (n=61) 60(98.4) 47 (77.0) 3(4.9) 15 (24.6)
EGC (n=31) 24 (77.4) 17 (54.8) 2(6.5) 9(29.0)
p value 0.002*  0.034* 0.550 0.802

*Statistically significant by Chi-square test. AGC, Advanced gastric
carcinoma; EGC, Early gastric carcinoma.

p53 5
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Table 9. Relation of cyclin E, E-cadherin, 3-catenin, and p53 positivity in gastric adenocarcinoma

E-cadherin B -catenin p53
negative negative negative negative negative negative
Cyclin E negative 3 3 7 7 3
positive 8 91 26 73 31 68
p value 0.062 0.724 0.031*

E-cadherin negative 5 6 5 6
positive 24 74 33 65

p value 0.158 0.510
/3 -catenin negative 8 21
positive 30 50

p value 0.464

*Statistically significant by Chi-square test.
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Cyclin E W83} p53 3 Apojol] AaaA 7 #A= Ak
Cyclin E 24191 10¢] = 74(70%) 7} p530l] —"—/‘401047 cyclin

E 92l 99¢] % 68¢] (68.7%)7} p53el] o4 % Holon, o
L 202 o5t p=0031). 1 ¢ 2 Ao ]Oﬂ 9|
S e BAEA 23k

J_l_ xF
A2 2ok) W4 W Ao 78S Az wAAR A
14 227 s o] GsiT B MEANE A7t
WA 2 od AT els) 48w 7 £7)9) WAsi 54

A EF7] 2HQA7E At olnf cyclind ZAsl= cyclin
dependent kinase (CDK)9] Aol 93] 82 w=t} cyclin
E¢} CDK:8 EAE Gi7lolA S71= Rste d F2lolH,
cyclin E9) &8 Az 2413 Ak AA)7F 9ok Ohtsubo SH
2 Rb FAAe Aso] e it AlEF9 cyclin E9] A&
FUst FFAE F20] AAHTE AMd S FESAL cyclin
E 3do] Zokiael #eshs 202 HYS Y Quade §°
Z7) A7FGANA cyclin ES] T A A 285
Hlaf Aduid) Fdat a4 gEelA EohaL ST Yasui
7 AF 49%, 7 ALF 59% 1M cyclin E€] 2]
HAoH, Hfo] AN Yo Hojgt FdolA =2 Ld
Atk 9lth E Furihata §°2 cyclin E¢] @&o] 4]
oM ELE] 30%lX Boli FHol FE FUlA cyclin
E$} p53 e Alolol] AAIAIS Bty dith Sakaguchi
1:1/1: cyclin E u]—sqo _?] /\]ljloLZ:oﬂ}\«] ;3:1.9_0] 23 %}_qu x~]o]

rlo =2

o

ol o (i oft & rlo
i

7 A9, 2T ES W79 Dol oM ps3 s A
22 HYn %,

& A7olM A9F] cyclin E 2L <5, oot Te

WA e 297k A E
0 2] Z(—)]

o] =Y FU

Lauren®] 4ot 579 ut2 ZoHe 2719198 18
" =
=

A AN w2 HdES B, po3 S AAAE B
t} o] Sakaguchi V7 % Yasui 5°9 9 By dx)51=
AFHZEA, cyclin E TS FE A& A=} f=d Hold
Agso] 9] MekEo] Mz W FAF AT AR Helrk

p53 TS A EF7] Gi710A] S7IR Horte MlES 75
ZATFOEN NEAGS AN T p53 EXH|F
A 2 Agate] H715o0l ] GAslE o N2y o) dEAE

g Aoy s’
il TN B 7P £t
AR o geln, 53] fH4te] 74 p53 LH o o5 E
FE dAshs o 7 94 2 WA A5 U4
) o]7] Wofl XS AAshs vl -85k ol
%E 2 olthy 6]_0;]1:]_18 T3k 053 lyceR _?]%2 Al Fg=ZA A
Agslo) g9kl Rg 3} Ae) Jem ¥ Vollmers 57
p53 WEo] wTHE R o] Qg AHIAE It
3kt T8 Victorzon 57 p53 o] Sl W), o2
B7129] Aol off 9 A4 Fejol FEo] glovy Fz=d Ao
o= A7 St Baskglh
2 AFoAE p53 WEo] P Ho
J8yg 23, A9eks e AuiA A

4o me guedel 398 ATET S WEES BRT

o E
ox
:‘_I,
)
X,
~
2
32
n

Lauren?] 2% @.“ﬁ THol W AFelA mTtge] Ae-HT F
2] P&l EUTh ol Victorzon 579 ATk fAb
@ A2, psoel §) AYEI FSl A9 A= B 2t

o
2 o] B AL BaAFE Aol
WEe) a3 Hols AT EE AL} 7|49 BEAEo
o)ato] WAL Cadherine 718 729 B444 A we}
E-cadherin, N-cadherin, P-cadherin, M-cadherin, R-cadherin
Lo2 BREEt, E-cadhering FARZF? 2w ob? ozt



2| MREEOIM cyclin E, p53 ¥ B-catenin ed

oL24 ubJ-ow So)A B3zt
t}, 28U Kinsella S22 t) Ao A E-cadherin £oFe] £
3} Dukes H719R= AHaaA 7} glow Eoke] HolE o &g

W2 wo] 7FAHETHY 39

F AT dARAY] JHE ok B3 Shimoyama %
E-cadherin& AU g0 MEE Ho|adEix] 7e] RE d

oA AlxetE uel JAE o] Fgo Holu A& Aok A
HAAY glo] dFAAEA S FTE 544 Xt F353)
o} Ju Mayer 57& E-cadherin 2d 9] 7hAE Aat
olu} ko] a3 2 WAL itk ByEtgiT) T3
Sp7t L 9] kg A= E—cadhenn«] o] 7haEo] 9]¢
Z9] Hel 2 dF Hrp Tgo] Brky Stk Shino $7%

Yoz A E-cadherin W89 7HaE AR23, Zoko] MGA A
4, A4, I3 W AEES WAL Ao skl

& AFdA E-cadherin W#-2 Laurend] 33
S P e = B R T = B e
O =2 {3t atel7t URTE THY FEY A&
Aol f7-d= FAHCE {3 Aol /it
E-cadherin®] 39| 747t SE 245
S} #A7} k= AL Shino 52 2 Mayer 579 e}
FARBIAC U, E-cadherin &@<] A7t 49 &0
=z Holoh= 9% #o)7} §1o} Shino 57 Mayer 579
A A= th2Y Kinsella %% Shimoyama ¢ A+2
o= AR89 th = E-cadherin® £9k0] A&7 EH9l o
AT S| ol F BT F FHAATE fle AeE A
74ET)

B E T3 AETFE] FAEA}
o FR3M, M7 B2 olle A ATl Fed o
o2 At d #ost” F ¢
ojuv} Fxof Wt AV fAH G Aol E fdatal Bl
A AEY A8A A EZ H3E Catenin® E-cadherin® 7]
Soll o}, o]e] Wou} Fxo ool A7 FAHT
o] A HAFAol AT AHE 2 k. HIF E-
cadherin®] W FEu F27F BAH ol strjets o] 9] g
o] 22l catenin®] WO} Fxof oifo] LAGTIH 22>
A7g zgsh Hth” f-catenine] U A9E A =W
c-myc, c-jun, fra-1, urokinase-type plasminogen activator
receptor ¥ cyclin D12 E£33F o8] %4 A9 AAE &
A8A7]= dl, ol S-catenin®] o], APC gene?] 24
3 Wnt 529 243} 5ol 9ste] g Hh”

il
@ o
bl ol 0

)

L
4 XM
e 2 (koo Hu

o o 2

oo M

-4
i,
-

b e A
N
IJ

__YL n:Zi

2 AFolA B-catenin LE FHae HEA Aot gl A
7F e AET =R S e dol 2 2494 7
Sh= $-9)8k 2pol7} Qigith IBPE B-catenin WL ko]

Pz} FHo| g Ao AetFTh
o]g3t A#=Z mFo] £ u cyclin E, p53 ¥ S-catenine
el A Aref Aol Qe AR AZ4HET

ofX

219

12a]

P2
1. Ministry of Health and Social Affairs, Republic of Korea. One year's
report of the cancer registry programme in the Republic of Korea,
Jan 1. 1991 to Dec. 31, 1999. Seoul: Government Printing Office, 2001.
2.RosaiJ. Rosai and Ackerman’s surgical pathology. 9th ed. Philadel-
phia: Mosby, 2004; 671-2.

3. Katai H, Yoshimura K, Maruyama K, Sasako M, Sano T. Evaluation
of the New International Union Against Cancer TNM staging for
gastric carcinoma. Cancer 2000; 88: 1796-800.

4. Sauer K, Lehner CF. The role of cyclin E in the regulation of entry
into S phase. Prog Cell Cycle Res 1995; 1: 125-39.

5. Yasui W, Akama Y, Kuniyasu H, et al. Expression of cyclin E in hu-
man gastric adenomas and adenocarcinomas: correlation with pro-
liferative activity and p53 status. ] Exp Ther Oncol 1996; 1: 88-94.

6. Nagafuchi A, Takeichi M, Tsukita S. The 102 Kd cadherin-associat-
ed protein: similarity to vinculin and posttranscriptional regulation
of expression. Cell 1991; 65: 849-57.

7. Bringuier PP, Umbas R, Schaafsma HE, Karthaus HF, Debruyne FM,
Schalken JA. Decreased E-cadherin immunoreactivity correlates with
poor survival in patients with bladder tumors. Cancer Res 1993; 53:
3241-5.

8. Takeichi M. Functional correlation between cell adhesive properties
and some cell surface proteins. ] Cell Biol 1977; 75: 464-74.

9. Shimoyama Y, Hirohashi S, Hirano S, e al. Cadherin cell-adhesion
molecules in human epithelial tissue and carcinomas. Cancer Res
1989; 49: 2128-33.

10. Birchmeier W, Weidner KM, Hulsken J, Behrens J. Molecular mech-
anisms leading to cell junction (cadherin) deficiency in invasive car-
cinoma. Semin Cancer Biol 1993; 4: 231-9.

11. Kim JH, Takahashi T, Chiba I, et al. Occurrence of p53 gene abnor-
malities in gastric carcinoma tumor and cell lines. ] Natl Cancer Inst
1991; 83: 938-43.

12. Levine AJ, Momand J, Finlay CA. The p53 tumor suppressor gene.
Nature 1991; 351: 453-6.

13. Lauren P. Histogenesis of intestinal and diffuse type of gastric car-
cinoma. Scand ] Gastroenterol Suppl 1991; 180: 160-4.

14. Ohtsubo M, Theodoras AM, Schumacher ], Roberts JM, Pagano M.
Human cyclin E, a nuclear protein essential for the G1-to-S phase
transition. Mol Cell Biol 1995; 15: 2612-24.

15. Quade BJ, Park JJ, Crum CP, Sun D, Dutta A. In vivo cyclin E expres-
sion as a marker for early cervical neoplasia. Mod Pathol 1998; 11:
1238-46.

16. Furihata M, Ohtsuki Y, Sonobe H, et al. Prognostic significance of
cyclin E and p53 protein overexpression in carcinoma of the renal
pelvis and ureter. Br ] Cancer 1998; 77: 783-8.



220

17. Sakaguchi T, Watanabe A, Sawada H, et al. Prognostic value of cyclin
E and p53 expression in gastric carcinoma. Cancer 1998; 82: 1238-43.

18. Hollstein M, Sidransky D, Vogelstein B, Harris CC. p53 mutations
in human cancers. Science 1991; 253: 49-53.

19. Monig SP, Eidt S, Zirbes TK; Stippel D, Baldus SE, Pichimaier H. p53
expression in gastric cancer: clinicopathological correlation and prog-
nostic significance. Dig Dis Sci 1997; 42: 2463-7.

20. Vollmers HP, Dammrich J, Hensel F, et al. Differential expression
of apoptosis receptors on diffuse and intestinal type stomach carci-
noma. Cancer 1997; 79: 433-40.

21. Victorzon M, Nordling S, Haglund C, Lundin J, Roberts PJ. Expres-
sion of p53 protein as a prognostic factor in patients with gastric can-
cer. Eur ] Cancer 1996; 32A: 215-20.

22. Shiozaki H, Tahara H, Oka H, et al. Expression of immunoreactive
E-cadherin adhesion molecules in human cancers. Am J Pathol 1991;
139:17-23.

23. Kadowaki T, Shiozaki H, Inoue M, ¢t al. E-cadherin and alpha-catenin
expression in human esophageal cancer. Cancer Res 1994; 54: 291-6.

24. Van Aken ], Cuvelier CA, De Wever N, Roels ], Gao J, Mareel MM.
Immunohistochemical analysis of E-cadherin expression in human
colorectal tumors. Pathol Res Pract 1993; 189: 975-8.

4} - Ol0[A} - MAHE

25. Shimazui T, Schalken JA, Giroldi LA, et al. Prognostic value of cad-
herin-associated molecules (¢-, 8- and Y -catenin and p120~) in
bladder tumors. Cancer Res 1996; 56: 4154-8.

26.Kinsella AR, Green B, Lepts GC, Hill CL, Bowie G, Taylor BA. The
role of the cell-cell adhesion molecule E-cadherin in large bowel
tumor cell invasion and metastasis. Br ] Cancer 1993; 67: 904-9.

27. Mayer B, Johnson JP, Leitl F, ef al. E-cadherin expression in primary
and metastatic gastric cancer: down-regulation correlates with cel-
lular dedifferentiation and glandular disintegration. Cancer Res 1993;
53:1690-5.

28.Shino Y, Watanabe A, Yamada Y, et al. Clinicopathologic evaluation
of immunohistochemical E-cadherin expression in human gastric
carcinomas. Cancer 1995; 76: 2193-201.

29. Oyama T, Kanai Y, Ochiai A, et al. A truncated beta-catenin disrupts
the interaction between E-cadherin and alpha-catenin: A cause of
loss of intercellular adhesiveness in human cancer cell lines. Cancer
Res 1994; 54: 6282-7.

30. Shtutman M, Zhurinsky J, Simcha I, ef al. The cyclin D1 gene is a
target of the beta-catenin/LEF-1 pathway. Proc Natl Acad Sci USA
1999; 96: 5522-7.



