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E-cadherin and J-catenin Expression and
Mutation in Gastric Carcinomas

Kwang Il Kim, MD , Sung-Hye Park, M.D., Sun-Ae Han,
MD, Yang-Seok Chae, MD. and Insun Kim, MD.

Department of Pathology, Karea University Medical College,
Seoul, Korea

Purpose: When cancer cels invade the siroma, they should
be dissociated from the adjacent cells at first. E-cadherin and
Boatenin constitute an important protein complex assoc-
iated with cellular adhesion, development, and differentiation,
especially in epithelial cellsThe role of E-cadherin and B
catenin in gasfric carcinogenesis were studied.

Materials and Methods: The expression of E-cadherin and
Boatenin in gastric adenocarcinomas by using immunohisto-
chemical staining and the mutation by using polymerase
chain reaction- single stranded conformation polymorphism
(PCR-S5CP) and sequencing were performed in 40 adeno-
carcinomas and 5 dysplasia of stomach. Thirteen cases,
which had lymph node metastasis, were also included for
immunohistochemical staining.

Results: Inappropriate cytoplasmic andfor nuclear expres-
sion of a E-cadherin-pcatenin complex was more frequent
in poorly differentiated, diffuse type signet ring cell carcino-
mas than in well-differentiated, intestinal type adenocarcino-
mas (P<008) However, the expression was not related
with clinical stage or lymph node metastasis. Mutation of
E-cadherin was detected in 4 cases by using PCR-SSCP,
whereas mutation of Boatenin was detected in 2 cases.
Conclusion: E-cadherin and B-catenin seem to be impor-
tant in gastric carcinogenesis, especially in poorly different-
iated diffuse type {J Korean Gastric Cancer Assoc 2001;1:
202-209)
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HdgE §37 v gaped st &
2 HEE AT Utk AL dFF ZESG= M
ZoF A TNMEZ|0)3 thgo] 2H5H #3<d],
I % YA B AR dEdE 2 9 A
o wiet RFEL {49y =ATH 2iEs
E5H wWeF Jeolrt 9lAT WHO ER70 3 AF8A
Z 3 (signet ring cell type), Lawren ¥FH2] 1) (diffuse
type), 18] T Ming EFHE| &3 (infilirative type)©] ¥
wHeZ JF5 LR (1,2) Goseki T2 AAERIT &
& Aol AF o B Ao BSET3) TYA
3] G AE LY AESe] Aolatr] HMME TU
IZE2 MAL AER Eeldoior A&51717F $o]8)
ol AEART #¥E 422 F g STh@s5)
] BAAA 71 8T 7142 cadherin familys] 2]
|E Ato]2] Az Ao]th Cadherind Z§o]& 2]F 4o
e 225 (adhesion molecule)M T2 cadherin?| &
FF ZHE AEE 7HAX ke

Cadherin 5 M E*| F715t= E-cadherine M EZ
¢te] 2l = catenin® EEHAE ©]F 2 zonula adherensE ©
FI oactin® ZHTLEA A8 AEEC] 54 FI2E F
Ag A T olF ZTHEZL FEE 4y 235
=9 A4 Z dadde ARo] ¥ A E-cadherin
A GARIARMY 715§ R YT THFHTHE-10)

Catenin2 ¢, [i, v Al £F71 =, ©] F f-catenin®
E-cadherin® 27 Z#8td ccaenino] AEFZHA ZH
=& mNEt=(11,12) %Y fcatenind] Bio]7t A7
W E-cadherin-fr-eatenin-ccatenin ZEe] o]Ato] A A
A2 S4& ALsART(13) €] fcatenin
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wingless (wnt) A ZHAEA A Fedste] T-cell facior (Tef)-
lymphoid enhancer facior (Lef) familys} ZEsle c-mycd
cyclinDI-& BAZAA AE 4 F&3 985
= o] RuYATh(14-16) EF frcatenin®] 7152 APC
A2 GSK3p BA ] 23 <labsEe] A= AR
APCAZ AN ficatenin®] EAHC]E o5 WalEte AE
Zolb 8 el fcatenin®] SHEHE HFYFLFMOZF
AEe] ZhestAETh(1T)

Cadherin™ catenin®] e AF= dA, 8, di, §
A%, A% AYA 5ol AT AHAE GFoA o]
dEle] BEE Bl A dF7F Y1821
THAME HEE HET 22 4FAM E-cadherin -
catenin®] B3}e] WF A7 gl oW (22-25) Park F2 &
3] ficatenin® EHIZL FHAMT FAAHTYE A
S HIstEA Hue] vwdm gIde] BAAM B
-catenin®] Z-E7]Ho] MZ OHE ZFole AMIS EW
Bh githe) a8y 2F3E §37 FxF ol mE
F ofrAAe] 2En =l gid Ay EE gls
"“7§°i A2 2L gLl A 7 E3] et Y
ol M B-cadherin® fircatenin®] i WHYZZ EEA
S Aldste g7t A5 23Ed ©E BH
e Rpolot (A BAst Hol Hio| M FHPAES H

¥ AESZ, gEtd Erjz A T4 AZE d93HL
2 VA wEste Hol RS BAT T A o5 Y
o] ”E}ﬂo‘i—ll Foh o] HA Heqsi=a]
A shsdh
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1) 27 M=

19943 10¥ 28 19973 12€7HA i distw 25 e
HHst HEagoz AtE dol FAHIE AA L &
Zol=F AMAESS, BHY QR4S 7y TdH AN
Fo A 24 Hge £48 Hole doe] & gl
= 4048 A NAH A dAEE 55 H A o)
Aoz Ag e 54 oty E5g d9ednt
& A BEE HE 25 AAEIE 1348 Ho] A=
He setd T 25 B A7 E%‘é}%ﬂr.

O

() =S 27 ¢4 HEE Lawen 57
w2k A4 (intestinal type)™ 1) T3 (diffuse type) >
s, ZEE oA 1 &3, 5= 23, A 3 ¢
AEstat. T3, & T4 A& AR ot ZE
7hA AHET 7, AHETA A{T T, AHF

#3 FOoF WFSlE, AoVt e 2F gle TE FE
ahedTh

AA 4042 Y S FH 94 = 1 EHGFT 74,
Z5E FIUE g4, A 234 F 49z, vwd o
oz F57HE g 11440 d# A= 02 &R
Z714 o] 234, If & F ol AEF A7 174
th Az #Holsl glE dE 13d9eH, o)F =714
o] 5d, HaiA o] g T

(2) Ho =R 518 M Ao S4H9 3HE A

“H fgbd Eof 23§ Sim FAZ dHstH 2ot

o 4 AAE AR FTFTE FAET 3% F4tE

AFR 1087 AesT Thsds $9pH 7423 4

10

ThE citrate $4F £ 4(pH 600§ YEEH ¥ F
@eEo] RF W7t B F SEo]=F ¥ 2R
712885t} E-cadherin (Zymed, San Francisco, CA)
fi-catenin (Transduction Laboraiories, Lexington, KY)e| gk
PAS 22k 1:100% 1: 1200F FAsta] Wrletm, 1
AZE FSE B A FHTH

Avidin-biotin-peroxidase complex (ABC) Kit (Dako A[S,
Copenhagen, Denmark)S ©]$-5}4q biotinylated anti-mouse anti-
body 3} Sireptavidin- peroxidase #9498 A2 1584 9L
A7) Tris $FY LR & TR H05-3,3 -diaminobenzidine
Fef o7 2l Harris hematoxyline 2 )2 G4 5149l

(3) HE XA 518104 M0 BIA: A g2 F0F A F
He F¢el e, vlEd AN b AR 24
F ol&std A 4 A% AEAEs 22 7 dd4y

o= ALE AN Bw ATD GA 8 G

\} 940) 248 A4E o1 BPLE 0F

th BEd Holrt U THEL 9 Wiy By
GAE AEEETh AYEA b2 AEE G449
A A= wet 90% o] AEE] A4 AFHA
22 B A4S Hole Asg FAHCF sy
Aol 90% vl Aot AEFet e dad
F ol BHLE TFEsTh

@) ZYAME O/ LED DNA =& 545¢ 9
2 229 77, 299 A9 23 6m 571
&#H Oi WS HEEYG -2 515 cover shideZ A
ATk ©] ETO)=F 2% glycerol FH o 28 BIHFS]
ot Al EEfel=e] viEE HE 3 @A A A
&2 HEEA 29 6 AAE o &5t FyzAS F
G0 F 1pyo] oA HEE s Th S| =2 R
oA HRE N e AR FYE2HE 42 DNA exiration
buffer (100 mM Tris-HCL, pH 8.0; 1% Tween 20, 0.1 mg/ml
proteinase K7+ 121 1.5 ml Eppendorf besl] 22 F,
52°C water bath A4 29 F<¢F vbA] AFH T wh3o] £
Nge 8 B9 1087 936t proteinase K& dF3S
E8A3 A7) F, speciraphotometer 2 DNAFEE SAF
ohE 20°Ce] RSt

(5) PCR-S5CPE O|=5% 0| 2k&: E-cadherin® f-
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catenin®] THE PCRE 9|3 DNA 200ngS template® AHE
&ted 02 mM dANTP, 10xbuffer, 10 pmolsftl primer, 125 U
Taq polymerase 2 10\M&] primerS 718t 251 =A §
%, PCR thermal cycler (Perkin Elmer 240002 AF&-8}e
E-cadherin®] 785 94°CellA 18, 52°Cell A 18, 72°CollA
12742 Y38 403 WEatET, [icatenin® 74§ 94°C
o A 303, 56°COTA 30%, 72°Co A 3059 w28 94
403] wkEste] PCRE T ficaenin®] 7355 nested
PCRS A 81514 Th Bcadherin®] primer= exon 6, 7, 8, 95
ALE-EHE AT, frcatenin® exon 32 AREEIETE 7 primer
Sef g €97 MLDL Table 13 2ol SEFH PCR AHE
2 12% agarose gel AZ|GECF FHelstEn

412 PCR #HEF formamide leading dye (95% formamide,
20 mM EDTA, 10 mM NaOH, 0.05% bromphenol blue, and
0.05% xylene cyanal) 4U1E 3 98°CHA 387 B9 &
245 A F 9202 F3 WHAZ T, 12% poly-
acrylamide gel (30% acrylamide stock, 0.5xTBEy]~ # 7]
HAEeEnh A71EE0] £ gl 2 G4E Stk 2
dAg AN DA 10% ethandF 1087 THAD F,
gelS 1% niric acid*| A 387t BT O SF43 4153
A st oA 0.2% silver nitrate £ 4 20871 db-&
MZ F, A2 H 028 M sodium carbonate, 0.019% form-
aldehyde)s] A band7} FElo] BY wizla] w2 Azl F 10%
glacial acetic acid® W& FTAANAC ¥4 dzFLoZF
= AN gEFM 2l DNAT A5 FE 5t PCR
S AEHEE I SSCP band S HlEEte] FHApEH O]
43E FusEn,

Table 1. Primer sequences of E-cadherin and f-catenin for PCR-

S8CP
Primers Sequence {5°-3"}
E-cadherin for PCR
Exon 6 Forward TCCTCATCAGAGCTCAAGTC
Reverse GGOTCCAAAGAACCTAAGAG
Exon 7 Forward TGOCCAGTCCCAAAGTGCAG
Reverse TCCACACCCTCTGOATCCTC
Exeon 8 Forward AGGTGGCTAGTGTTCCTGG
Reverse CCTITTCTTTGOAAACCCTCTAA
Exon 9 Forward GACACATCTCTITGCTCTGE
Reverse GOACAAGGGTATGAACAGCT

[rcatenin for nested PCR
Exon 3 Ist Forward TTCAATGGOTCACACAGATTC
Ist Reverse CTAACTTTITAGTTCAAACTGC
2nd Forward TCTACTAATGCTAATACTGITTCG
2nd Reverse ATTCTGACTTITCAGTAAGGCAATG

SSCP = single strand conformation polymorphism.

(6) B7IME 24 PCRE 53 Pl DNAE A5F
I AA AL AF AEFEY 7] (Autcassembler 1.0, Perkin
Elmer, US.A)E ©]48td G7IAEE ZAsHE T, B2
DNA-star =3 13 (Madison, Wisconsin, U.8.A)& ALg3}
Sth

(M BHEM: E-cadherin® [icatenin®] 28 47 &
Zsty £33 %, AHAT, 9=F Aol o Hole] AHAL
chi-square test®}t Spearman A #ATE o] 59 patol
005 oJ5tql A¥E FANFLRE Ffsitty YT

E o

1)} E-cadherin®} B-catenin0f CHE! W94 =A|51SE 24)

A4y Ae A A Z oA E-cadherin 7 f-catenind 5
Azs) 297 ZARE B B4z Fe 9499

T, WG Bl he REL AUH0E G¥ Gu4S

Fig. 1. Membrancus staining of E-cadherin in the normal gastric
epithelial cells (ABC stain, *200).

Fig. 2. Membranous staiming of [-caterin in the normal gastric

epithelial cells {ABC stain, *200).
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HthFg. 1, 2). o) 9T 448
28 JA AE, A o8y 2FH0A
Stk 9 71E ARG g8 FeMs
o] 2] YTt

234 Bz 02 944 v9lZ= Table 23+ Zth
A8 dg F 748 1 £3 452 75 B-cadherind 54
oA, fcatenine FH S AAM B AHAES T2 =Y
SAE A ETHFE 3). 2191 E E-cadherin®l <]
44 4L7g EYnt 8498 FF5E 3 ¢F4AME E
cadherin™ fi-catenin®] W3 Z42} 34(37.5%)%F 2¢(25.0%)
oM ol A4S Hsch 4o AEF 4F 114
(78.6)3} 10| (71.4%)oN A, el 11418 vt d g A
= 10909%)% 841(727%)1 A % E-cadherin®} -
catenin®] 3] o] GA49& HETh o]} o] 28
3w w2 d@y g4 #H51|A Bcadherind fi- caienin
5 AEEATE o]9dEdA, FHq s E3E7T E

Table 2. Abnormal expression of E-cadherin and [-catenin ac-
cording to the histologic type

Tumor type Total Ecadherin (%) [-catenin (%)
Intestinal 29 16 (55) 12 @41
WD 7 2 (29) 0 (0)
MD 8 3 (38) 2 (25)
PD 14 11 (79) 10 (71)
Diffuse 11 10 (O1) 8 (73)

p value < 0.05 <0.05

WD = well differentiated; MD = moderately differentiated, PD =
peotly differentiated.

Fig. 3. The preserved membrancus staining of E-cadherin in well
differentiated adenccarcinoma of the stomach {ABC stain,
*200).
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AZFnt Eﬂ"ﬂ ]
d, E-cadherin® M X & GAA4L, f-catend % A Z=elut
Eﬂi & 25 H5ithFig. 4). 53 v
AIE 18 A E (signet ring ce]l)z— = od**“ 0]
"rjr E2H 433 £4" ATA g EHY 4
A Bed FETFg 5, 6). urd oz 3 TG oA
F BIET THE Y AEEe ME E 944s B
pe

Zge) Aol BE
o 2349 2719 3

S A8 zlo]= Table 33 2
E-cadherin®} f-catenin®] 3] 16

A (69.6%)5F 11(47.8%)1 4 o] A& Hrh 1049
8 (47.1%)% 90 (52.9%) < 4]

Ay ALY AIAE

Fig. 4. Abnormal moclear and cytoplasmic staiming of [-catenin
in poorly differentiated adenocarcinema of the stomach
{ABC stain, *400).

Fig. 5. The complete loss of E-cadherin expression in signet ring
cells of diffuse typ adenccarcinoma of the stomach (ABC
stain, X400).
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Fig. 6. The cyioplasmic dot-like siaining of [rcatenin in signet
ring cells of diffuse type adenccarcinoma of ithe stomach
{ABC stain, =4000.

E-cadharin
A
N T N T N T N T
w o # . L R N T |
B-catenin Vol

Fig. 7. Aberrant bands indicated by amows represent mutational
band far E-cadhetin exon & (upper), and f-cstenin exon
3 (lower) {PCR-33CP with silver stain). N; Normal contrel
tizsne, T, Tumor 135sue

2}2} E-cadherin®t frcatenin®] o)# o]} dRAAS B9
FANALE g9 g Adole AT

anol 8] HAg 5 EE24 Ayl U4 F5s 13949
o HEA Aoz} gl WL Aol Gug ol 2
dn e B4 W Wash Pol MaAAe 294
ol A LeroP>0.05).

2) E-eadherin®| $-catenin FF X S 0iH0|

HA2 FAd ] AAE 24 40909 o] B F 5464

AP = E-cadherin2 exon 6, 7, §, 99 213 94

o] FA} d5 H3e] 499 exon 6914 B1A R o
7V SHEENGEFE, N o F 2dE J8gIYHey

Table 3. Abnormal expression of E-cadherin and [-catenin ac-
cording to the invesion depth

Invasion depth Total E-cadherin{%) f-catenin (%)
Mucosz or sabmucosa 23 16 (70) 11 (48)
Mose than muscle proper 17 8 @7 9 (33)

p value >0.05 >0.05

E-cadherin o] &4010@ d4¥1, 2= FFTES A
e sigslded 444 iR T oo
#38 A4E BelHe @l Beatenin HHAF exon 34
T F AR A = A5 2ol A5t 8] 3] Wt SR
ded e 98 AZFRD g de A 23z
Ades Ay EAeisivkFe 7. 2™y A
b Ao BAF deie JAEgd 7 @3t

=9 e]lE B9 8445 sequencing®r B E-cadherind]
oS BHE 44 F 3ol 433G FA sk
B ol E& 29204 deletion (AAC~*AVC, CTT-CTV)
= 2733 199 = deleion {CTT—CTV)3 point musa-
tion (CAG—CAAYS B33t

[l

ik

Cadherin} catenin® X7 2Folvd X3 FA4
=43 98 e 2FE I =9 udsr AX g
M ZoFel A3 Axo} ofgs] €9 oRdHe 48 34
of g A7k sl $ri18-25) Cadherin®] 7S A
ste FAS A 44 g9 TG AT S0 &
St AEE ZAPd s A4 ERE, cadhedas] SHH T
AHE s 4895 wvs A3 @4 FHAhE)
Cadherin& caenin® E22HE FA3) 2, ol A AT
43 2oz deof DA AA A Axe £
o @i, Axe] o5 Hxe] 2YE FYse
713 ek} 28)

B 97 E-cadherind} fcatenin B2 2H2 <=
2 FE JESE dgdy Ass 34ES ByaH,
AEAZC AE & @9 G4 Fdol Fid s LS
UEEH, ole o]R@4 ATl 8183 aksp Zo] o]
49 A o Aoz AEHT AT o &
ol AL o 2R 584 o} o FHEYAH £
Feof o9 dsR 58 o, oE 2R PAE A
o2 AzET Aok §& £9, Hepatocye growth factor
(HGE} Epidermal growth factor (EGF 2 transmem-
brane protein tyrosine kinased] D)3 BgandE o], M%) cadherin
of HHEHIAT SIHTE catenin® 22 cadherin®} FEH
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dEl g QaE Aoz 715E AR 9l
1TR(29)
E-cadherin F#HAME 16p22.1+1 HAste, 2 For o<
Holsh o]FFYFA Lde] RuHT 53] 0wy
UEFAZ GFA8 Hel&o] 52 A& 2 5 4
, @7 E-cadherin®] 05t $ AT FA4Jof 2o
e HoF AAATHB0-3Y) =, T ELY ﬁi}
$43] LA met 4 R 2A%RH 72
A oolrgelut <18 AEs 2 gEEgs 5
"Hotx AP Muta S0 A E}
o]FA Y] AR EER il 2w
A %@%} Aoz AZsigth. g2 AFA oL
242] 1 2d S 4(18%)14 HolE: st =d,
B AFAAME 4048 AY vlvHE 11 F 2 (18%)%
ZAd 294 F 24 (7%)NA S #HAGHEY o=
71E8] AT Wz HTE ¥l Machado S(31)2 2642
Hot 2 1291(462%)1 4 15F 2] B-cadherin 37} 249
o] BASIETE 53] FHAME 2AHIT #EHA
gory vjwE fadaE 0%, EHEAA 833%E 2
§ E-cadherin®] EH<|7} v]7HE H4F o] 3 %
Az #AARETE AMIS BET5MYTE Beckers (3D
o2 vjgte $F F 50%, TEFY 14%0M E-cadherin
FAzL2] EddelE Ruatgon], SwneF (332 109
g AEA HSFAst 96 Y AIrEEA gt A
E-cadherinfr A21e] EdH0]7t HEH A Ptz Bus)
of ko] A7 A #edstes SIAMEC] F O RS
ANAVELE ZoZ AZtETh
E-cadherin® f-catenin® 2] ZHE 53 HEF 2
7 AFH 7] 2o AEFHA ficatenin®] =
R 43 4FdM 93 #Ads Aoz IyA 9
ok E3FF ficatening wnt signalling pathway®] Tedsle] &
A bR ZeFte AHdE RagRitha43s) 2 A7
o MEF4 GAAA ficatenin®] MG MEAA AEH
oji} sie] GAAES B AL o] whale] A4 Ft
3 ARE F YA AR AFE AR Valizadeh F(36)
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o Qe A7 BEH $FNM fcatenin] ALAH o
o @40 B AL ETHWA, o= HolH APCHH 9

FAst #HEe] itz sisith Z2HL2 R cadherin®] A
A< 715E AT met Y 47 Aol &9
1A H=dl, o]= cadherintt ¥l Z o] ATl 4] H A
Fotx AEZ] EASEA fcatenin® FESHA X5
A =8 ficatenin® Y TefSt Lef-134 22 HALL A
Zgate AT AZAA A Besty] 3 Hoz o] FI
ox g 5 stk B 97 ZEH fcaenin®] AEF 0
8 dag Bl SHEL HEE E-cadherin®] g4 9]
ZAaEe ¢i=d ol Baley T8 ZFHN FARES
th(19) AMEF <Y [catenin ¥ wni-137 APCH AMdb

Zhgo] 23 ZEH=H wnt-12 [-catenin®] A E 3]
=48 ZYste 9,(37) APCE frcatenin® Z 5}
A5t [catenin®] S TAATh wY AE
freatenin®] 2HAEH =711 serine-threonine kinase
¢l GSK-3i%] F71E 23] feateninotr]=r] Tt
APCE 14T AIA fcatenin®e] ZHES A3 sz, o
Al ubiquitin-protecscme”d 2 23] fi-catenin®] T} 3] 5
AZA W o] 2FEThEG8) Wb APCHAALL] Hol
1} [-catenin, 3] oln]x TS EEE T = exond
EdHe] € L4 §57F AE ZEH 9HE T 5 ¢
o AF7A H1® 2HT ZF o] oA dAEs
TH(39-41) #he] A5 AL w3} APCS [-cateninfr
Az He] Minrt Ba, B3 4E Ho o A da
& AelE & = {ith Pak F26)°] 4348 vH71EA 4
AL = 7 A fcateninAAE] ZHE0lE RuEld
M AR G997 fcaenin® EAHC|NS] AAFE A
stsiet B dAyelxs T ojxiE 48 14«14
dEo] ParkF 2 EIxet Ael7t lsith
E-cadherin} catenin©t] €] A E F ke M) 2y
AT FdY EEAE 2 3ot AfAde] s AT
ZAyt= thoFelth Jawhar S(18)2 #]¢tel A E<cadberin, [-
catenin Rv-catenin T BHH FTUYMEY EFAHT
#HAo] 43, 53] fcatenin®] SHHY HFUAZ F
#3E Bt i AE 2 F22)0] HE ST A
E-cadherin®] @ 92318 G4 ofito] =9 AlEe 3
7t HEeE fhgtta a5tk 28t Grabsch T (42)
2 [catenin®] TH T4t NEF = 8 G437 =3
3§59, T A& 2 JFe #Yo] glEE Bx
ahed Tt
B A7 AE cadherin® catenin®] g o] FdH
”‘“574' Hol Wi EFHM Relrt gldi=d A wet
ZFot BE deold of g440] vehd = Ut
ok ol g WadA dolEr] H dAFez
A AESNH  cadherin-catenin®-HA o] Azo] F A EIL
]h} FhdA FAE g 317 s A dHE Ao}
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B A oM E-<adherin? fcatenin®] HHZF 33 o
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