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Loss of E-cadherin Function is Suggested
to be Associated with Peritoneal Seeding in
Colorectal Cancer

Hee Cheol Kim, M.D., Seon Ae Roh, M.S. Jung-Sun
Kim, M.D.!, Chang Sik Yu, M.D., Jin Cheon Kim, M.D.

Colorectal Clinic, Asan Medical Center and Departments of
Surgery, IPathology, University of Ulsan College of Medicine, Seoul,
Korea

Purpose: We investigated whether the loss of E-cadherin
function was related to the peritoneal seeding in colorectal
carcinomas.

Methods: Eleven patients who had undergone a palliative
resection for a colorectal carcinoma, with peritoneal seed-
ing, were enrolled onto the study. The primary tumors and
seeding nodules were analyzed with regarded to mutations
in the expressions of the CDH/ and protein of E-cadherin
using SSCP, direct sequencing and immunohistochemical
staining.

Results: In the primary tumors, the E-cadherin was
normally expressed in 9 of the || cases, with 2 cases
showing a reduced expression. In the seeding nodules, the
E-cadherin was normally expressed in 6 of the Il cases,
with 5 cases showing a reduced expression. The degree of
E-cadherin expression in the seeding nodules was signi-
ficantly decreased comparing to that in the primary tumors
(P<0.001). In the mutational analysis, there were no
pathogenic mutations in either the primary tumors or the
seeding nodules, with the exception of two silent changes
in the ctgggt >ctaggt (intron 2) and GTG >GTA (codon
782).

Conclusion: The loss of E-cadherin expression might be
related to peritoneal seeding. The functional derangement
of E-cadherin in peritoneal seeding could possibly be caused
by a mechanism, such as promoter methylation, rather than
the mutation of the CDHI. ] Korean Soc Coloproctol
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E-cadherin X AHCDHI)9] Wole} FHXA5-9] w3
3}e} 22 epigeneitic 3}, A S (posttranslational
process) 5°] ok w8 E-cadherin® 2 &3t catenin
9] 715 W3 s xE o] x}FH o F E-cadherin® 7|
SA37E YEbE 4 ATk CDHIS ol vk ¢
< (diffuse gastric cancer)@} 4~/ < (lobular breast
cancer)ol| Al Bo] HuE1 Qom®® F9xxoz A
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2) PCR-SSCP

DNA= ZFZ < Wl osix F=stAth 7S
o] ®i1%¥ CDHI primerg ©]-§3}] PCRS A 834
h.° PCR wHgde HFEE7F 1X PCR  buffer
(Promega, Madison,Wisconsin, USA), 200uM dNTPs,
1.5 mM MgCl,, 0.2uM 9] primer”} S Al 3t 1 U9 taq
polymeraseE g oA HFTHEI7} 5007 HE=E S
T} Exon 19 A% =& GCY7) ®¥l& Wil 5%
DMSOE F7}38F 2.1, Exon 4-52] amplicon®] =7]
£ Z0°]7] $13}] PCR AHE-S SSCPH | 2 U] Rsal
A4S YoM Eastd Tk PCR AHE 3uS foramide

stop buffer (95% formamide, 10 mM EDTA, 0.05%
bromophenol blue, 0.05% xylene cyanol) 4115 Y1 &
3 T 94°Coll A 582 A & DS oA F4Y
AAT ZH AJEE 10% glycerolo] X339 6% ac-
rylamide Aol F3A T 7] 95  silver nitrate
HS Algste] P E DNA bandES £33}

3) A7IMgEA

SSCP &40l A ¥ ZZ ] G55 =<l bandol
skl A7IME BEAS Algedn 97144E &4 Al
primer= SSCP¢} TYs AHES o] &3t om ABI
Ready Reaction Dye TerminatorZ ©]-8&3}o] uk-g-A17]

[e)
o
% ABI Prism 377 @71 E&H47|E o] &3t 43}

At

E-cadherin T 9] AX U &S HY] 935}
HAZA st S A3t Th Z22 formalinfixed
par tissue2] blocks ©]&3}%th. Endogenous pero-
xidase activityw 15% &< methanol W 0.5% hy-
drogen peroxide®] HI¥AIA 2T FLES &
7] $13l heat induced epitope retrieval methodE ©]-&
st=d 30% &9t 15 psie] pressure cookerdl A so-
dium citrate solution (0.1M, pH 6.0)o ZXHdHS 7}
gttt 22 -AHL 308 <2 normal rabbit serum
(Dako, Carpinteria, CA, US.A)2 2 H|Y}3 & E-
cadherin®] T3 mouse monoclonal antibody (Takara,
Shiga, Japan)® A2o|x ujFstAth”  Phosphate
buffered saline (PBS)S.E A& & ZZAAHAE bio-
tinylated anti-mouse secondary antibody (Dako, Carpin-
teria, CA, U.S.A.)®} horseradish peroxidase labeled
streptavidin (Dako, Carpinteria, CA, U.S.A)2.2 Z+7Zt
1 : 200 dilution® = Bvj&F3}A T

M| 3Zuto]| A E-cadherin A& Ho]e A X9 H|
o ek o (FA 2 E), 1 (25% olske] AxE o
A), 2 (50% ©l3t AZ AM), 3 (75% °l3t AlE A
M), 4 (75% o149 AE AHE EFHIALH, o
Aol e MAfFEZF@A" ed., Dainippon Ink and
Chemicals Inc., Tokyo, Japan)ol] w2} <fF(8}& 221
No. 355), Z(ZA, No. 338), Z(Z M, No. 341)o.2

ERATG AT B4 dAn & 4
Fro Fo dgon 9~12 o] wule] P
Y, 5~8% AR AL, 1~4= A% TAY
_/l\_i %Xég}(}aq.ﬂ-l‘)
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AR A A=A Ank
5) E4m 2 A Az, 140 A FAFAAE, 14004 LA A
=, 1eolA A so] A=At
Chi-square’®d 2 wilcoxon signed rank'H < ©]-83} %
quaret] 3% g Iesr 2) E-cadherin®| Plofsietursi graol m4|
om, B4 IBM W ZHFE oA SSCP (version 9.0,
SSCP Inc) T2 02 STh E-cadherin T 9] WM& R A8 nw udte] 7
S wo] YgHos WHW o7k oo, W] i
z 3 A7} 2elolom, Rolw o] A% wujo] Y4
J o AaHE
D) QA HalH oy Aoz HdH o7} 649, FAHE o7} 54 =Z o] T 19
o] 7§ Ao A weketA HEAE = E-cadherin©]
] AHEEE 409 o317} 49, 41 ©]7F 604 AolH 2o e wEo] A3 Hx| %= o o] A Th(Fig.
o] &}7} 29, 614 o]Fo] 5do] Tk ety 9x= D). A4 9re 7 BE AE) Fo2 FEEe] 9y
A% 8, A% 29, FAA 101 B 7](AICC, 29} A o] 9] E-cadherin H S W3S ) W
1997)= T3 104, T4 142 2] HolAF M5 2 EETe Bxo FAAS rE S 5 A
o] A& Aot HxZ A Ho] = NO 29, N1 O UH(P=0.362)(Table 2), B2 F AT HF vl
49|, N2 5¢j 01 th. A EF & FH3 59, A 23} Al AdolH Aol A WH o] AdtE = s HATHP<
14, A% A2 F o] 59 o]l th(Table 1). 8¢ | A4 - 0.001)(Fig. 2). &A% 7+o| W& E-cadherin T3 o] x}
Table 1. Clinicopathologic characteristics and E-cadherin expression in primary tumors and seeding nodules
No  Sex Age Cell type* T + . E—cadherm - E—caqherln CDHI
in primary tumor  in seeding nodule = mutation
1 F 40 MUC 3 2 4 0 -
2 M 62 MUC 3 2 12 4 -
3 M 84 MD 3 2 12 12 Intron 2
4 M 25 MUC 32 8 2 -
5 M 63 MUC 3 1 12 8 -
6 M 27 MUC 3 12 12 -
7 F 53 MD 3 2 12 12 -
8 F 29 MD 3 1 12 12 -
9 M 78 PD 3 1 12 12 -
10 M 48 MD 3 0 12 Codon 782
11 F 66 MD 4 0 12 8 -
*MUC = mucinous cell type; MD = moderately differentiated; PD = poorly differentiated. "T3 means tumor invades into

the subserosa, or into non peritonealized pericolic tissue and T4 to other organs.
A weighted score obtained by multiplying percentage by the intensity.

= 4 or more lymph node metastases.

Nl =1t 3 lymph node metastasis; N2

Table 2. The membrane expression of E-cadherin in colorectal adenocarcinomas with peritoneal seeding

Weighted score*

Preserved Reduced

9~12 (%) 5~8 1~4 0 Reduced (%)
Primary tumor 9 (81.8) 1 1 0 2 (18.2)
Seeding nodule 6 (54.5) 2 2 1 5 (45.5)

*A weighted score was obtained by multiplying percentage by the intensity.

Chi-square test (9~12 vs. 5~8, 1~4, and 0), P=0.362.
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Fig. 1. (A) Normal mucosa showing uniformly membranous expression of E-cadherin (%200). (B) Preserved expression of
E-cadherin (weighted score 12, x200) (C) Reduced expression of E-cadherin (weighted score 2, x200) (D) Absent expression

of E-cadherin (x200).
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Aol Aol FA3tA WHol7l AU o] F 14
= intron 29] ctgggt>ctaggt ol oW, & 19 &
codon 782 (exon 15)2] GTG>GTA (Val> Val)°] 1t}
(Fig. 2). 29| Wol= EF ofv|=4te] W3slE 71X
1 2 A &+ intron o] & silent HolPoH 2% 2

T olul Baug vl glE Wl Hoh ! Wl g A x

A
|

N

riant (Codon 782)

Variant (intron 2) Va

\ Vi
o M agl e~

Wild (intron 2)

N -.<."‘-—~ _ ‘\,_4 \

Wild (Codon 782)

\\\\\

Fig. 2. Sequence chromatograms of the single base sub-
sitution of ctgggt>ctaggt (intron 2, A) and GTG>GTA
(codon 782, B).
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