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Table 1 Correlation between sLe* and sLe® expression and clinicopathologic features
Factor sLe(; ielgoait)ive sLe(" posggive p value sLeE‘an_egg)tive ste:l __Igtﬁiot)ive p value

Age(60=/61<) 54/57 26/32 0.38 24/25 56/54 0.96
Sex ‘
Man/Woman 67/34 32/24 0.43 36/13 65/45 0.12
Tumor Location

C, A/T/DS/Rs, Ra, Rb 12/36/53 ‘ 8/24/26 0.65 4/17/28 ‘ 16/43/51 0.28
Histologic Type

well/Mod. or poor 68/33 26/32 0.01 35/14 59/51 0.04
Death

m, sm/mp/, ss. al/se, a2, si ai 22/22/43/14 7/7/24/20 0.01 12/14/16/7 17/15/51/57 0.03
Lymph node metastasis

n(—)/n(+) 75/26 26/32 0.000 39/10 62/48 0.01
Lymph vessel invasion

ly (=) /1y (+) 58/43 20/38 0.01 28/21 50/60 | 0.23
Venous invasion |

v{(=)/v(+) 67/34 27/31 0.02 33/1 61/49 0.22
Stage ‘

0, I/11/1la/Illb 37/38/19/7 11/15/15/17 . 0.000 22/17/7/3 26/36/27/21 | 0.03

FACS (fluorescence-activated cell sorter) 2 T3
SIBEL 7z sSLe* RGO R 2 T BN (B sLe*F I
e KM12HX, & sLe*EH#IT KM12LX) 2 %>, in
vivo, in vitro BT 2 EEMROEBEE BT L
Tz, in vivo BT ZEBEER, X — N7 X0z
IX10°DME T H#EL, 12BFEBICX -y ek
U 2 38x7-. in vitro W B} 2EBYE &
LT, MENKHERANOEEESR L, #51IR
Cric TI~ NV L ie—ERHNEEROMEE & I
THEAIRA MR (human umbilical vein endothelial
cell: HUVEC) biz# &, —@EREHREE I €
Rz, #5 U 7o BEhE 2 /e Lk
fo. &, R BU 2ESS X UECEEE
IEFOFEBEMEDE%, Northern blot JiZ THREDE
WERRRET LT,
w %

ERBIC B 1) % sLeXRI & T L OAHE : HBiGY)
Bk & 7215960 12 B 17 B sLe ¥ BB 1 FI584
(36.5%), sLe*FHRBMEBIII06] (69.2%) TH -7z,
BRI R & OB T, sLe*OFBIM: & il
B, FEE, Vo @EBOBEE, VU ERESL
UBIRIZEBOEE, A7 — ¥ &, sLeFHE & B,
BEE, VU HEBORE, A7 YL ORI
BRD S (Table 1), sLe*, sLe*HEBMEDEWIEE
RN B E LR O b OS5 1, EES,
BHEAOMERRERIRERIC IR TRE T, B,

Fig. 1 Correlation between Disease free survival
and Expression of sLe* and sLe® in 159 patients
with colorectal cancer.
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sLeHHEGMHOEERB M bARCLRT
bHot (Fig. 1). ZhoB#EMFEORBMEEEL LT
ERE%: Cox OFINF—FEF LAV SEE
fRff i TR 2 &, sLer OB ERECELST
ZHEEBMMUINTTH S Z EBHEAL 72 (Table
2).

sLe*#RA B O3 THIBIEYE BT | KRG
DRRETD S, KBBOEFIC sLeFKBENA X CBHS
LT3 aREESSED S hiz7- 0, sLeREMORE:
ZEEMETVERACT, KBEOEHIZL -
53 2 FERCELC, BEBEOEEX—Fv YR
BT & BRI EE D SBRET LT, Z D#EE, sLe®
mHRBREEO KM12HX #ifg (UUF, HX) i3 sLeMEFRE
MR KMI12LX (AT, LX) icHAEE B0
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Table 2 Factors influencing disease recurrence by
multivariate analysis

Factor B value SD

p value
sLe* expression 1.36 0.413 0.001
sLe® expression 0.133 0.455 0.770
Age 0.085 0.378 0.822
Sex 0.047 0.389 0.904
Location 0.354 0.248 0.156
Histologic Type 0.455 0.296 0.125
Depth 0.597 | 0.229 0.010
Lymph node metastasis 0.117 0.157 0.459
Lymphatic vessel invasion 0.015 0.425 0.972
0.366 0.188

Venous invasion 0.441

Table 3 Hepatic metastasis assay by splenic injec-
tion in nude mice

KM12-LX KM12-HX

_No. of mice 8/170
with liver metastasis iy

No. of Metastases \ 19t
in Liver (median) X
(Range)

a 1 p<0.05, b :Ip<0.01

BHSEWI L 8bio7z (Table 3)9,

R—= P27 A TCOEBEICES T % sLe* A
OFFOFRBICEN T VD, KEBOERLS & Ve
BBEfRT 2 L a3 5 BREOBETORBRIIOWT
Northern blot #Z THRET L T A, BEMNIEICES
THLEZONDT A7+ YREHA P2, nm23, p53
DEETHRRCEELZIRVO > he o7z, Mk
OEEBCEAS L Tws EHFEZ6NB32KA 5 3 =
BEBEHBERETFORB LEEMICEZE2RS T, Bk
535 LEXONIEASBERO VO FF—+,
Typel VE2 555 —¥ (72kd) #EETFORBICHE
ERDLbole, LrLids, sLe*ARO R
EHIEEZ 6ND 2-(1,3/1,4) 71— AEBEEER
BFOFEBE LY~ iE, HX #lETE <, LX #ia< R~
facimtTE 3 (Fig. 2), HX, LX #filgc 8T 5
sLe FHIRMDOE D, ZOBEORBEEDEWIC L S
12 TH % eSS HER S iz,

2=~y A TONBEBERIBYWETVOERT
HY, HLTLHE N OEEEE KL T uwaliEs
&% sLe*IMENKBERFTCHLZ2ELLI7F DY

YIEThHY, COEFENL TEEBICES L Ty
éT&&#%,i@%ﬁE%ﬂ@%%wT}HWEC®
BEENS L UEEREORE W X 2HIEERE Lk,
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Fig. 2 Expression of progression-or metastasis-
related gene in KM12 cells. C: Parental cell line ;
KM12C, LX : LOW expressor of sLe*; KM12LX,
HX : High expressor of sLe*; KMI12HX. p2;
Phosphoriboprotein p2, nm23 ; nm23/NDPKinase,
32Kd LB.P.; 32Kd laminine binding protein,
u-PA ; Urokinase type plasminogen activator, a-
(1,3/1,4) FT; «-(1,3/14) fucosyl transferase,
GAPDH : glycelardehyde-3-phosphate decy-
drogenase used as internal control of amount of
mRNA applied.

C LX HX C LX HX
c e o
32Kd LBP ““ P53 v e
TypiV V )
Collagenase n {13NHFT -

P i 4 1
u-PA GAPDH “u

Fig. 3 Adhesion ability of sLe* variants on
HUVEC activated by TNF and inhibition by the
anti sLe* antibody, anti E-selectin antibody, or
inhibitors of carbocydrate synthesis; Bzl-a-
GalNac and Sialidase, Swansonine.

120, KM12LX I

1001_

KM12HX
T |

60

% Adhesion

LX, HX #ifg & &2 HUVEC ~DO#EE T 3 Er o 72
7, HUVEC % TNF T4 LU MEN FllgEERF
TH3ExvVv27F>% HUVEC LicRE I ¥ 3 &,
HX fifao s g5t oEmsR s h, BEEERH3
Ehdol., ZOEEME sLeic T 25T,
W%EENETLLRD sheh ol MEEEH
FE-vv 2 F  ic BRI TERT sLex k O [FB4L
HIZTHI/2ZETL, 8612, 0-U v 70O KIEE
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# T & % benzyl-N-acetyl-a-D-galactosaminide
(BZl-a-GalNac) ¥ 7 VB % sLefE8H & VR LEE
HEEEREZ YTV —Biz L viifE iz, Ly
Ladis, N-Y v 7HaREERTh 2 ATV =
Tk, BEERZ I »o (Fig. 3)°,

x B
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EVHEEEIZIZ L A Ebiro T o 7205, 1980
FERORICE > TREFOWE, S, HMEROMER
FEANDEBFBCKREREEERLLTWA I LA
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DEBIIBWIHBAEH SN L S ko7,
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b b RIBEMRIC BV T, sLe* SR REnh sLer &
VI FUOBERN L TEBBEES cEECHE
boTwabZ®RLI, &2, L2750 T 5
PR HEHEGER OHIE, BEHEEEORE I L VKBS
MR O B N SR OBEMEMET LS, 2,
KBTS 2 EM 3 2 72 D DEH L WIGEEFE O RE
PRBTEBDTHEEEZD,

KB, sLelliBIcEBESTELTRYTRL, HIIS
EERICHENEREECRE L, WEOES MR
ST st bEz o0 5, EE, HMmMEKRT
12, MfEEEEESEEE V7 F RN LEBuE
ENGEL LR, A VTV R ERNLERELR
EEBHREILDOEEZONTWS, £, MEAK
MR #eE U il il 3 a o g, MEWE
MR EER AV 7 -k R->TED, MENRMEBED
HRELECRTNE, BB TcEZv, 205
408, MINIREOFEHEERS & MEN AR EoESE
RToEEThsiERLH 2. 5%, BB
3 20 &0 RNEEREES T L LU TOMEASTO

BE#HD T3 7 Vv Le* iR & % ORS#RENE

H#Hs 88 29% 45

HEELEHSNARETHS S,
SEIORNTIE, sLe* B THEUORHEE 2RO
HEHR T H 2 sLe*sSEERFIIC B\ THBR FRIEE
ERD 2Bt BY, AU LD kdWEHstEie
DHFTHB—HDHH, FRICHEBEL XL
HTHo0, BBEESLTFREOEER I sLe*THH S
BEEFOONI I LIEETDHY, sLeEREMEINK
BROTRCEET MY LI-EATFTHL LOHED
HBY, 51k, sLe* b sLe*DREIDE O RBE R REH
R Z2bDLEZONED, Tt X, 20
&) BESES T, RKBROEBRTCREELRS5 2 357
FTHHIEEBEILLWIEREETHD, YOk
IBRFEEWRADLEOVTRELEOMELRERLT
W3, PEFEBERHETLI I LICED, KBEBOE
HhThbbEBELHETE 2BEN TR S L
5.
X |
) HHRE", HE I BER 2OoWRomR &
L{bH#E 19 :2289—2296, 1992
2) Irimura T, Nakamori S, Matsushita Y et al:
Colorectal cancer metastasis determined by
carbohydrate-mediated cell adhesion: Role of
sialyl-Le* antigens. Semin Cancer Biol 4 : 319—
324, 1993
3) Nakamori S, Kameyama M, Imaoka S et al:
Increased expression of sialyl lewis* antigen
correlates with poor survival in patients with
colorectal carcinoma : Clinicopathological and
immunchistochemical study. Cancer Res 53 :
3632—3617, 1993
4) Nakayama T, Watanabe M, Katsumata T et
al: Expression of sialyl Lewis® as a new prog-
nostic factor for patients with advanced color-
ectal carcinoma. Cancer 75 : 2051—2056, 1995
5) Matsushita Y, Nakamori S, Seftor EA et al:
Human colon carcinoma cells with increased
invasive capacity obtained by selection for
sialyl-dimeric Le* antigen. Exp Cell Res 196 : 20
—25, 1991
6) Izumi Y, Taniuchi Y, Tsuji T et al: Charac-
terization of human colon carcinoma variant
cells selected for sialyl Le* carbohydrate
antigen: Liver colonization and adhesion to
vascular endothelial cells. Exp Cell Res 216 :
215—221, 1995



1996%£ 4 H 83(877)

Colorectal Cancer Metastasis Determined by Carbohydrate Antigen
Sialy Lewis X —Inhibition of Metastatic Phenotypes by the
Modification of Carbohydrorate Structure—

Shoji Nakamori, Masao Kameyama, Shingi Imaoka, Takushi Yasuda, Hiroshi Nakano,
Hiroaki Ohigashi, Masahiro Hiratsuka, Yo Sasaki, Osamu Ishikawa,
Toshiyuki Kabuto, Hiroshi Furukawa, Takeshi Iwanaga,

Yuki Izumi* and Tatsuro Irimura*

Department of Surgery, The Center for Adult Diseases, Osaka
*Department of Chemical Toxicology and Immunochemistry, Faculty of
Pharmacoseutical Science, The University of Tokyo

Sialyl Lewis-X antigen (sLe¥) and sialy Lewis-a antigen (sLe?) are expressed in colorectal carcinomas
and were recently shown to be a ligand for endothelial adhesion molecule E-selectin. In order to
determined whether expression of cell surface sLe* and sLe? is associated with the metastatic potential
of human colorectal carcinoma (CRC), we examined sLe* and sLe?® expression in tissue samples obtained
from 159 CRC patients to investigate whether this antigen expression could serve as a prognostic
parameter, and examined metastatic phenotypes in variant CRC cell lines for high and low cell surface
levels of sLe* (KM12HX and KM12LX, respectively). Clinical records showed that the disease-free
survival rate for CRC patients with high levels of sLe* was significantly poorer than for patients with low
levels of this antigen. Cox’s multivariate analysis revealed that the sLe* expression level was one of the
significant discriminants of recurrence in colorectal cancer patients. KM12HX showed a higher metas-
tatic potential in nude mice and greater adhesive ability in vitro than KM12LX cells. This increased
adhesiveness of KM12HX was inhibited by anti-E-selectin antibody, an inhibitor of carbohydrate synthe-
sis, benzyl-N-acetyl-a-D-galactosaminide, and sialidase. These results suggest that sLe* expression could
be involved in colon cancer metastasis and that sLe* might prove to be a potent marker of recurrence in
CRC patients. Also, they suggest the possibility of regulation of the metastatic potential of CRC by
inhibition of carbohydrate antigen synthesis.
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