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144 SRAF-TLEFAHE $105% 515 144—153 (1996)

b b HROERIC KT 5 B WALESH N TR AEE OB L &E]

SRKFEPBEFFNHNLHME (B | EWRREER)
KB O X

MRERLEOBH - BERCHEbLI EERTO—2THH ., BEOER:MEER L ORRRIAETHLNMC SR
TELY, EBEYTL LELOAIEEFORBELRH IR T ierofe. AL T, &+ ERCET5BESWELES)
BT (autocrine motility factor, AMF) SHBE&0ORT LB, BY, FHLOBGREA~DL L LI, FRERMAREAVTR
BEE o — FTAUSEETORB L BELYRE L. 7, RENEE21FC OV CRERRL2NT AMF ZBEO S
e Lick 25, 1254] (56.6%) HEBBETH -7z, AMF SEGORE LHLE, EHEEL OMCHERRD bh
Moo, RRE, BERE, OFEH, ) VvASERRLV S BHEEERT L OMEHEHENCER AL R L. &
fo, U vARiES, HESELOBCLEVIEEYED, AMF SRGREBC IR EboTW B I ERTRR I, T h
©w, EEREESAREAEDC ONTREBYRII LR L, REBUEIEERCL LEBCTFRTR T - . WIT, %
EEMAREEYEWT AMF SAGRETORELBELEN LCER, /¥ v ey POFMICI v EB L3I T T
AMF =25tk mRNA ABHEh, #0235 4 TRV 7 F=M{bic X 2 LHERENDH L AMF 246 mRNA 4 FED
HESL B, AMF %4k mRNA @ SEBRCHABNL 7 vFe Vv A+ Y T3 7 LA F FR{bZaR L, TMK-L #ilg0
B 5T 5 b, IS LA SRSV LOD, rE2A VS~ U g VT v THRAOKBRENIH T
CEREHERE. LittioT, AWRI D, AMF ZEGEETIZL EROERBKELD > 52 L2 HLMC TR, £OF
ARTEOBHE, &8, TRCHELABEELRTCHD LERINT.

Key words autocrine motility factor receptor, cell motility, invasion, metastasis, gastric

cancer

BOBHE - BEROBMORIITENRCKST 2EEGETDH
B, EEOMEES, <~V vy 7 A0, MinEEBET AL
FmEwiFeo BEE LWESIERRORESCEB LWL
BT S X THLWREAL S L,

MRER AR T, Mist < b Y v 7R, Ak y X —
BT (scatter factor)? EDE 4 DRFK L - THIFII ATV D
TERBETRT VWAL, BEBEREEO BRNHEIEHR LR
BEXh, B WEERRETF (autocrine motility factor,
AMF) ®%4 — } 2 %V (autotaxin) s ERNTHEH IR TF L
LTREZHTE 2", AMF i3 Liotta 512 X »Te + BAE
Moy bEAMKME SO ELERNBEE L LTRHE
T, Fofk~y A BEEMR, © MRERNERR> 55
HXhic?, —F, v ACEBREBY BN TS L THL
ATWw5 Bi6-Fl BEEMRIEE DRBPRBCELTS L
TR EBENE T 5 L BB bACE DY, KT
BLrFvO—BTHAH Y —F v VEEE (peanut agglutinin)
WEoTREBEIND 78kDa DEEEH (78kDa glycoprotein,
gpT8) DREMNBHR LT WA Z LABEINRLY. Lo
gpT8 %/ 7 m —F KM BF3A Hilh) LR ERM D
gpT8 73 AMF DOZFETHAZ LAHBE LY, e b AMF 4

SERLTEE12/ 158 %4, FE8E 1 AI9AZHE

7546 (human autocrine motility factor receptor, hAMFR) %
2 — 4% cDNA EFld Watanabe HIZ Lk - THRE I I
AMF % X O 3F3A HiiAfIEuz AMF 586420 L TilllanE
BrER ED 5 - LAV ER S RaEMa TS h, B
EOERIC AMF % X 0 AMF S2{kh B4 » T A TTHERA
TR ENBIE o 018
HOAETBALDD LR 5D D EBOERIC OV, EF
MRS D 2 DEES TR~ MY » 7 ASHEEROR
B ROHRAED SR TET W2, MlEgcET
BREITIZE A LR IR TR, FLTARETIZ, e+ B
BOERE L MEESK & DBGEYH LTS BT, Rl
BRI 5 AMF SRGORE LB - BBLHOL LIE
BEBIOTFHEOMEYRFNTH L L b, BEERMRY
AT AMF S8k EGETFORB L BEL T L.

Wl L UHE
1. MRIEF
198545 ~19914F DRI &R K258 =S BHC THRHIMICEIER S
NI ERMEEE21FAD10% R A< ) vEEDRERY AV,
FEHO PR EM13901, LokEsofl; SREBTLIE, JLEREE

Abbreviations : AMF, "autocrine motility factor; bp, base pair; BSA; bovine serum albumin; DMEM,
Dulbecco’s modified Eagle medium; FBS, fetal bovine serum; gp78, 78kDa glycoprotein; hAMFR, human
autocrine motility factor receptor ; PBS, phosphate-buffered saline; MTT, methylthiazol tetrazolium bromide
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1781, ES LR 10661, Kui@124], FVBRMARAELSG0; 1a #A
F LU [b #5060, [3A4941, Da ¥ L0 Ib #3941, Na
BB X O° Nb #8381 CTh - 7o, FEEKFREZLPIETOLRILE
R D BCHK FETHE L2 it - 7.

1. ¥EEMATH

v b B RE R M Fa ke MKN1, MKN7, MKN28, MKN45,
MKN74, KATOI, NUGC3 (Japanese Cancer Research
Resources Bank, JCRB X b #£5.), TMK-1 (K & K¥HRES, @
FE¥—Erro#tE) o8k AV, WFhoMmlkd
RPMI 1640% (B KB, I <=9 » 100U/ml, = b v
b+ =4 v 100ug/ml (GibcoBRL, Grand Island, USA) %5 X
C10%EMMIL 4B R mE (fetal bovine serum, FBS) (Cell
Culture Laboratories, Cleveland, USA) % 0% 7o e TR
L. e MEMFEMBLHE MRCS5 (JCRB X b #5) iz
15%FBS ng A<y ahE A1 — 7 8H# (Dulbecco’s madified
Eagle medium, DMEM) (HZRKBZ) @ THER: L7c. Hela fifa
(EREMAFHE £, ENMEDBELIOHE)
10%FBS fn DMEM i CH#F L7z, BEEIZWTFh 37T,
5%CO, KM T TiT- .

. ffEiERibse

RS54 A0 EAT ) VEIEERL D 4um IR R E
BL, Bis7 4 VERANESVAF v X -2 TELT B
B0.3% BB ATRARMA 2 7 — AL HBEL, V VRS
HEEAEK (pHT.4) (phosphate-buffered saline, PBS) C¥ii
Lz, RICRBROBURTGRIC T IET 5 o b EFE v F i
(Dakopatts, Copenhagen, Denmark) {Z 154G & € 12 4%,
J00fEFIIL gp78 £/ 7 m — itk (BF3A Hilk) (BEXE
EPNAE, BUFERLI VS L BRACTKTIREIRR.,
PBS m Tt Lictk, ¥4+ F v{bkHHF v + IgG #Hi
(Dakopatts) IWER TIOHERIL S, KOWTA VT 7Y
TV EFF Ve b F v E - A (Dakopatts) 12154
BRI &% 004% 3, 3-2 7 § 2 N v+ 2 v (Sigma, St.
Louis, USA) B CTHRE I B, BYREIF0.3% A F LT ) -V
ClfTole. BV r— L LTESRBABOI0% AL
VVERAG T 4 vEEERYE . By b e -k
l&PiEL LCEES » rEL BV, BiEgsBdohinz
EERHER L. 20% L EoBRRARE SR b ORBEE L
THELT.

V. BiEteenmgin

BRREENET & OB BB THE Ui, SR
1% Kaplan-Meier g fIVCPERIL, 2 BRIOHFEEII—#{L
Wilcoxon #rE# B CTHIE L.

1
hAMFRCDNA — 1 b 1g10bp
L - —— L el

Ax BxCx Dx Ex Fx

— e— s——

57 AB 382442 CD 820 1451 EF 1790

Fig.1. Primers and probes for detecting AMF receptor
mRNAs. Box indicates open reading frame ; hatched box,
transmenbrane domain; arrows, primers used for PCR;
.bars, probes for Northern blot hybridization. Numbers
indicating the nucleotide positions are from ref. 5.

V. DNA D{bam

1. 7’54 =-8I0 -7

£&181055 KX (base pair, bp) Dk b AMF &%k cDNA
b, SIERRREEE, o - M, 3ERMRERCHIETS 7 —
THRERE L (K1), 2 —7% PCR BECHRET 5200
FAR—ELLTUTDF Y IF VIV ER 7 Lt F N BEt
L, DNA &% E = 5 /v 392 (Applied Biosystems, CA,
USA) * A LCAM Li#, OPC # 5 & (Applied
Biosystemns) # FAWTHEHM L. 8754 = —OEFIT Ax
(5-GTGTGCCACTGGACCTCAGT-3), Bx (5-CTAGGAG-
GTCTGCTGCTTCT-3), Cx (5'-CTGTCCCAATTCTGCCG-
CTCC-3), Dx (5-ACAGATGTTACCCCACGACG-3), Ex
(5-TGAACCATGAAGTCATAGGT-3"), Fx (5-CAAATAG-
CTATGCTCTCAGC-3") TH%. hAMFR cDNA (BE-K¥%
W, BEOFERL L 05 28R L LTPCRET S v —
7 DNA % 18iE, BHE L.

2. TV/FRVABIV VAT Y IR I LAFF

AMF #7546 mRNA OB = Fv2& 5 AR

BEED7 A7y aFF=— T vFrvAF) IFHE

VIRRI VA F FBIURBLERLDI VAL VI FAF VY
KR 2 VA5 Fi DNA GRERE 73R EVTERL,
AQUAPORE RP-300 # 5 4 (Applied Biosystems) % F\ 7=
HOERRKE 7 r= b7/ 7 4 T TR LA, 7vFey
AF Y TR VvAF FOBERTIZ 5-CGCTGTCTCTCATC-
AGCA-3, + v AEFI25-TGCTGATGAGAGACAGCG-3' ¢
BBH. TxA7 guFFz— XV IR7 UAF FRBED
T+ A7 = PR LEEENE L, MBSO D ALK
LREFTHAHILVHMOATHBD,

VI. ¥ 278y bNATUELE—S

&% F DNA % Cooper H® OFEICHE - THH L, 10ug %
HIFEEB%E EcoRl %5 L O Hindll wCHIRi LC1 %7 # e —2 4
NVEKKE®, F1evrvF Ly 7 4 4% — (Gene Screen
Plus, Dupont, Boston, USA) ~E&E L. A v 7L v 740
#— L0 DNA Wi i3~/ 57' 5 1 AHE+ v } (Amersham,
Buckinghamshire, UK) & [a-®P] dCTP (NEN Research
Products, Wilmington, USA) % FB\~ T3 L 7z 1810bp @
hAMFR ¢DNA # 7= —7 L LCI0% BT+ A 15, 1%
SDS, IM NaCl, 50mM Tris (pH7.5), 100ug/ml ZE¥:+ 7 &+
DNA (Sigma) s C2085fH], 65CICT A 7TV XA~ 5 v

TMK-1 cells

RPMI 1640 containing 0.1% BSA
and oligonucleotides

Conditioned
medium

Matrigel

Fig. 2. Schematic diagram illustrating chemoinvasion assay
system. The porous (8 #m) membrane of the upper
chamber was coated with 10 ug of matrigel. Suspension
of TMK-1 cells in RPMI 1640 containing oligonucleotides
and 0.1% BSA was added to the upper chamber. Conditi-
oned medium prepared form MRC-5 cells' culture, was
used as a source of chemoattracatants and placed in the
lower chamber.
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Fote, 748 —kEHE, —80CTH-+F0477
74“%%&&.

0. /—¥>7ay kN7 UFAE—2a

Poly (A)*RNA {3 QuickPrep mRNA Purification Kit
(Pharmacia, Uppsala, Sweden) # B\ CHili Lz, /&
RNA i Chomczynski H® O F Tl L. £V
(A)'RNAlpg B B\ x4 RNA20pug kv A7 I F, kv AT
AFe FTEME, 2%HRALLT AT e FIL.5% T # e — A
FAERBEERBL, M mvAv T Ly 7 vk — (Gene
Screen Plus) CEE LY. 7o =79 Fv 7wy, 74 v 7L
B L ®P &5 cDNA #{FHAL, ~M 7)1 ¥~ 2 V&
(50% -k &7 ¥ F, 5xDenhalt (0.1% #Y¥=—m ) F
v, 0.1%wv7AT v, 0.1%7 4 2 =), IM NaCl, 10%
FEFFA LT, 1% SDS, 50mM Tris (pHT7.5), 100xg/ml
b 7 T DNA) dC0~2485/, 42CRTA V¥ 2 <~}
L7-. Watanabe 5 & Bl—&HICT7 4 V& — R EHE,
—80CTA— ST FTT 4 %ok, AL74VE—%
FAL TV EL €= 2 VBT, -7 275V cDNA LE
VA TV A B g vET, Bhhky 7 F L eRF=
vir—sklic.

V. wTZE-70Ov b

80~T09% BAFTIRRED TMK-1 HRICE A DBED T + A7 »
pFFr— b HTFTVvFEVRAF Y ITRZLVEF FBIVCHED
wVAF Y TRy LAF FekE LBRHEZE L. PBS K
TEE L, 0.25% + V7oL, EOEIR LcE
P BAE®EE (10mM TrisHCl (pH7.4), 0.1M NaCl, ImM
EDTA, 0.1%SDS, 100ug/ml 7 = =/ A F N AR =T VF
) ¥ (phenylmethylsulfonyl fluoride)) o CHEBE BB THE
L. EiEOZEE L, Bradford E® TEHATE L. 10pg %
BANAT F=& 7 FIEME, KR CCETEK, 8%
SDS-PAGE W CTEBS).BL, =btrerr—RA2V7 LY
(Hybond ECL) (Amersham, Buckinghamshire, UK) 2 3 [N
L +S5VAT»—LT. FryF v Lotan 5P OFHRICHE
LCFotz. AVF LV VRIBEAFL INV7E PBS KT—B
e 5 Lok, 100051 F ] LicH gpT8 &/ 7 v — 3 LHIE
(3F3A #ifh) SMAKLEEERTIHREARIGE L. 0.15%
v 4 — 20 (Bio-Rad Labolatories, Hercules, USA) fn PBS T
Pede L7048, 10000f53 R Lice v OHREHET H &L+ ¥
o & — % (horseradish peroxidase, HRP) #E##i 5 v itk
(Amersham) TEET 1 BFMLE L. 0.1% Y « — 2000
PBS iz T¥¥ L ECL (Amersham) ¥ AWV TR LI BHREL
T,

VE. $EBRISRET < £ 4

E4 LB sk Rk e LT TMK-1 fifatk, BoLES
BRI AL & L€ MKN28 iiBatks v i, 96X~ 7
Ve MY = VM b 2000ADKERE B & 24RFRIER L,
EHE 7 vFEVABIT VAR VAFFEERD
10%FBS 1 RPMI1640 BHnzzs LT —ERRgE L. #
FagEiz Alley ¥ OFBEERE LI AFAFT YV —NT T
V') WA T r <4 K (methylthiazol tetrazolium bromide,
MTT) (Sigma) B2 THIE Liz. Tichb, % ke PBS T

ﬁﬁiﬂﬁﬁl%ot%ﬁ, 0IM =~ ZE> P Y ¥ & (R puZE) &

CAYMTT # 1 : 1 CES LERE Y A%k b 20u i1
ZTIWEMA vF o _—va vk L, EREhikr~FrE

SEOEI L, 150p O 2 2 F AR A KF Y F (FIEHEE 2T
%R Lo, Model EAR 340 reader (SLT-Lab Instrument,
Salzburg, Austria) ¥ A\T 540nm CTREEE L.

VI. MpRAE7 v 24

VIDEER & F##ic, TMK-1 itk X o8 MKN28 #latkt
ERL, Albini 5™ OFEXHE LTH 7. Tiebbd, K2
CRT L5 8um KT H A4 ADA v_—=D g VF y Vo=

Fig. 3. Immunohistochemical staining with anti-gp 78
monoclonal antibody. (A) Well differentiated adenocarcin-

oma of the stomach. Immunoreacted materials are
markedly on the plasma membrane and cytoplasmic of the
tumor cells. (B) Poorly differentiated adenocarcinoma of
the stomach. Only tumor cells are intensively stained for
gp 78. (C) Epithelial cells in normal mucosa is showing
weak immunoreactivity. Bars in (A) and (B), 50 um ; bar
in (C), 100 um.
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(Becton Dickinson Labware, Bedford, USA) @ L% 10pg ©
= } ¥ #' )V (Becton Dickinson) T= — + LCREE L, EHTK
ERRC Ty NV EBEIE. 0.1%4MmE7 A+~ 3 v (bovine
serum albumin, BSA) (Boehringer Mannheim, Mannheim,
Germany) &t RPMI1640 ¥z CHIREER 2 FE L
#®, IX1C@EEYF » v —1Zx 7. A 0,5 10uM DR
ERLBIOPET VFEVAR, ®VAFY TR LAF PR
zto. 7o AMF &R O E(LEFETE: & 20"  gpT8 =
7 7w —F itk GF3A Hik) SHK% 25u/ml ORE THE
Liz. F+ v —=TRICIMAFMRED v + EHESFMIE MRC-5
Vo 24BE R BEA X 7 0.1%BSA in RPMIL640 $&#h% =7 + 5
72V VEKE LTE . 3TC, S%CO'EHT T 8 Refiliag
Lictg, 22/ —AVZTCEIE L. 74 02— FEICEBE LR
fElRr < P Y S RIS ER D, THEICHEE LR LS
gufs Lok, 1 B{EY7 0 R/ 208E 30200512 CHER LM
M E L. RBRIEEL IEP 2T 7.

B &
. £ MERMBRB/ICHET 2 AMF 320X LHFERE
ZEERF & D8R

SN OB L7 RS B 22 1Mt R 1258 45 (56.6%) T
AMF ZEGEEORTARD bhlc. Bt fEs X o

Table 1. Correlation of gp78 expression and clinicopathological

findings
Variables Number of samples P value*
gp78-negative  gp78-positive

Tumor size

<6cm 49 54

Z6em 47 71 02467
Histologic type

Differentiated 43 45

Undifferentiated 53 80 02361
Macroscopic type

Localized 56 40

Infiltrating 40 85 0.0002
Grade of tumor penetration

tl (m, sm) 24 11

t2 (mp, ss) 45 53 0.0005

13, 4 (se, si) 27 61
Venous invasion

Negative 59 53

Positive 37 7 0.0075
Lymphatic invasion

Negative 24 11

Positive 7 14 0.0020
Lymph node metastasis

Negative 36 24 00

Positive 60 101 0.0040
Hepatic metastasis

Negative 88 111

Positive 8 14 06320
Peritoneal dissemination

Negative 86 87

Positive 10 38 0.0007
Histopatholocal stage

1 32 18

]]111 o gg 0.0018

v 26 57

*Chi-square test

m, mucosa; sm, submucosa; mp, muscularis propria; ss, subserosa;
§¢, serosa-exposed; si, serosa-infiltrating.

MlaEICH gp78 B LRIGTHRERYEYEL, 4Ll
CHHERRE A RN I IR IEE—1Ic Re R D, RO{ERTIE
HEBRAZ BN 2 ~ 3EYUEMBTREShE (K 3A,
B). =77, EXEHBEIHESHOLCBREL2EDE 0L
B o e BBEBUITERIC L LT » 2 (K 3C). BEEES
PRI L CHS BB LTV 58 LiIF LIFED - (B
4). 1 RERFREENERT L AMF %754 (2p78) £H &
DEELXELDRLDOTHS. Ehh, HICIZTRERL TENL
. SEE L gpT8 BROMIREELMABIIED I 5.
BHEEERE L OEEYHR 5 L, AR CIBRE (@1.7%) 1z
U TRIBE (68.0%) CHBICESAINE < (p=0.0002), B3k
EOEREbicoT t] T31.4%, t2 T54.1%, 3, 4 T
69.3% L BEERBERIZ LR L (p=0.0005). [R&EETIZY
VBRI (p=0.0020) 35 X O R EE (p=0.0075) HF & &\
AR L. RICER & 0BGRE L5 L, FER & Ok
gp78 BMSICIFEBBEANS VW00, FEREREY R
fehot., Vy REEBEOBMIEREEVHEELXRD

Fig. 4. Immunohistochemical staining with anti-gp 78
monoclonal antibody in the invasive front of the tumor.
Tumor cells in the invasive front (arrows) are more
strongly stained for gp 78 than those in tumor center (bar,
250 pm).

100+
. 80
2 Group A
S o
=
@ 401 |
Group B
20
0 1 2 3 4 5

Years

Fig.5. Overall survivals of gp T78-positive and negative
cases with primary gastric cancer. Group A, gp 78-negati-
ve patients (n=96); group B, gp T78-positive patients
(n=125). *, P<0.001.



148 IR

(p=0.0040). ¥7z, HEBEBRESI TIRTI.2X LEDTHEHL
gp78 BHRAE LN, HAXH T IFECHEEZRED
(p=0.0007). BIKFREZHFRME OBERTIE, BHERIT la
Ib #1C¢36.0%, I#A51.0%, Ma, Mb #164.1%, Wa, Vb i
68.7% L RIADHET L LB LR L, FESHELED. F
$HEDBEFE L L, SEFYADTRETIE gpT8 EHEK
FlO 5 EEFRIZ63.8% THD O L, BHEFID 5 EEFR
3T 5 LBHDTRRTHY, MEMCEREOEZELXR DR
(p<0.001) (R 5). ¥/, HRADREOBR,F—BHEE LA 1
#, Ha#f, Tb BOEFMDORITR - BRETH gpT8 RHEBEY
BLENBEOMICIE S EEFERTENENSY. 3%, T5.3%6 L%
BB, REBUEBIEBCTFERR TS » 12 (p<0.05) (K
6).

1. BREEEMiakkciHTd AMF RREEGFORBFEH

BE

1. ¥ ¥ viey bEEIC LD AMF ZHEEEET OFN

G AAaAk 8 k55 s & DNA %48 L, FIREER

1007
Group A

< 8 P
g 1,
S 601 ]
2 Group B
[72] 40

20

0 1 2 3 4 5

Years

Fig.6. Survival curves of 88 patients at stages I and I.
They were subdivided with respect of the presence or
absence of gp 78 expression in primary tumors. Group A,
gp T8-negative patients (n=38); group B, gp 78-positive
patients (n=>50). **, P<0.05.

r EcoR|1 1 7 Hind 1 1

& & P2 AN
SEEFEE

O > »en
2 8 RO
ST

& Q.\)

m " i

Fig.7. Southern blot hybridization of DNAs from HeLa
cells and from 8 gastric cancer cell lines. "'DNAs were
digested with restriction endonucleases, Eco Rl and Hind
, electrophoresed on 1% agarose gel, and transferred to
nylon membrane. The membrane was hybridized with
#P.labeled hAMFR cDNA probe.

EcoRl, Hindll &= C#{k#, hAMFR ¢cDNA 7' r —7%HT
FHFEYTa Yy b AL T EL L~ g VEToT HRBELT
AMF ZHREBEFORBIECHSNT% Hela Mgz B
Wi, RTWRT L5k, +XT0 Rtk DNA Hitgiz
BTHRIET % Hela #i}ls DNA #{b8p LR UABIZ N v P
gHEh, BERSOY FFVEBERR L. K&, BHNE
b‘iﬁﬂj IhichoTc.

2. J—#vF ey FEIL D AMF %4 mRNA ORH
B U 9EDMaERA 5 RNA 248 L, hAMFR ¢cDNA %7
B—FELR) —FvTey b N TV I L= g VETS
7. K8wiRT XK, FoFBMtk T B Hela fifa
C K, ¥ 4.0kb ONBRFEASA VY FARD LRI, Fiz, 5
™ALV o FEERTHHEED I DE35kb DAV FH£
V-V TEEIN. 20 3.5kb OHEERFEIB D, 5IER
REB, = — Fif, SFEBMRELCHET S cDNA Wi %
PCRETHRBML, HHIFEDNAMKE 2T m—TE LT/ —¥V
Try bW ERToT. FORE, 40kb 1I2EDTr—-F TR
B EhB—7, 3.5kb v Kk BEEK, =2 FEICHGTA
FTa—-7TCHREIHh, YEES - TRERE IR Zh T

= 188

= (-actin

Fig.8. Northern blot analysis of AMF receptor mRNA in
gastric cancer cell lines. One pg each of poly (A)* RNA
from Hela cells and from 8 gastric cancer cell lines was
probed with a #P-labeled hAMFR ¢DNA. Clear hybridiza-
tion bands are marked at 4.0 and 3.5 kilobase in all cell
lines. The same membrane was hybridized with B-actin
probe.

r—AB-m r— CD— = EF—

L
0

R

»
&
S
= 4.0kb
= 3.5kb

Fig.9. Northern blot analyses using probes directed foward
the 5-and 3-untranslated regions and the coding region of
AMF receptor mRNA. One ug of poly (A)* RNA from
MKN 74 and KATO 1. was hybridized with the cDNA
fragments. AB and CD probes detected 4.0-and 3.5-kilob-
ase transcripts, whereas probe EF hybridized with only 4.0
kilobase transcript.
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(®9). 7k, REOe PBEBEMATLIRER L BLEEES
LR~ RNA 2L, 27— vrrmy V@ HETSE
4.0kb 5\ % 3.5kb mRNA ORBEIEEE THIBD LA,
FHEEBTITEED -7z (K10).

3. AMF S&kk7 vFe v R+ ) IR 7 VAF FOBIE~
DEE

AMF ZFEEETFORE & BRMROKIE L OBIRE 45
#23, AMF 2% mRNA CHENL7 vFe v A+ I
7VAF PRERLT, YFEEFERALCVS TMK-] ¥
UEA LR B k) & MKN28 #% (Ro (LB BMEdk) OME
CRIFTEEY AN, BECNTHA ) X2 LA FOF
BiRFhyv=Arzvre,y, METHERALLE ®1). 7vFuey
A Y IR Ut RSB TIE AMF S864E G5 EER
HLTED, HBOEYA+ Y IR 7 Vs FEEMRTIES
BEEOVANVCELRBD bR ok, K120 HEE
7 9 &4 OREREYRT. TMK-1 #ifask, MKN28 fifask D\
AR THT7VF VALY TR VAF NI X - CTHEET

> o‘g‘ o \5“

e ] ey ro— ety

NTNTNTNT

Fig. 10. Northern blot analysis of AMF receptor mRNA in
primary gastric tumors. Twenty ug of total RNA from
surgical specimens and their neighboring normal tissues of
the same patients, was hybridized with **P-labeled hAMFR
cDNA probe. T. U, O. H, O. A. or N. H. stands for the
initials of each patient's name. T, tumor tissue; N,
normal tissue.

- =T78kD

Fig.11. Inhibition of the translation of AMF receptor mRNA
by AMF receptor antisense oligonucleotides. After
treatment with sense or antisense oligonucleotides for 2
days, proteins were extracted from TMK-1 cells, and
subjected to Western blot analysis with anti-gp 78
monoclonal antibody.

Percent of control (%)

120
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TMK-1 MKN28

Fig. 12. Effect of antisense oligonucleotides on the prolifera-
tion of TMK-1 and MKN 28 cells. Cells (2 10° cells/well)
were seeded into 96-well cluster dishes and treated with
either antisense and sense oligonucleotides for 24 hr. Cell
growth was assessed by the methylthiazol tetrazolium
bromide (MTT) method. Values are expressed as X +=SD
of 3 separate experiments, each of which was conducted
in triplicate, and related to those of untreated control.
White columns, 10 uM sense oligonucleotide; hatched
columns, 5 #M antisense oligonucleotide ; black columns,
10 ¢M antisense oligonucleotide.

200

100

N\

3F3A  10uM  25uM  5uM  10uM

Fig. 13. Effect of antisense oligonucletides on the invasion
of TMK-1 cells. Cells (1 X10° cells/chamber) were seeded
into matrigel-coated invasion chamber. After incubation
with 3F3A antibody or oligonucleotides for 8 hr, cells that
had invaded underneath the membrane were counted.
Data were conducted in triplicate, and from 3 separate
experiments, each expressed as the mean percent value (+
SEM) relative to untreated control Values represent the
average of performed in triplicate. White column, 3F3A
antibody-treated ; hatched column, sense oligonucleotide-
treated ; black columns, antisense oligonucletide-treated.
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Abstract

Cell motility has been implicated in cancer invasion and metastasis. However, little attention has been paid to the
relationship between cell locomotion and the progression of gastric cancer. In the present study, the expression and role of
the autocrine motility factor receptor (AMF receptor, gp78) are investigated with surgically extirpated gastric carcinomas and
with human gastric cancer cell lines in culture. First, a monoclonal antibody against AMF receptor (gp78) was used to screen
primary gastric carcinoma specimens from two hundred and twenty one patients, and the incidence of AMF receptor
expression was related to various clinicopathological criteria. One hundred and twenty five out of the 221 (56.6%) primary
carcinomas were positively strained for gp78. Expression of gp78 was correlated with macroscopic type, lymphatic and
venous invasions, and lymph node and peritoneal metastasis. The incidence of gp78 expression in the cancer specimens
increased as the histopathological stage of the cancer and the grade of tumor penetration proceeded. gp78 expression in the
primary gastric cancer was also correlated with prognosisl 5-year survival in positive cases was significantly poorer than that
in negative cases (p < 0.001). Second, Northern blot analysis of RNA from eight gastric cancer cell lines revealed that all the
cell lines examined were expressing AMF receptor mRNA, and that there is in gastric cancer cells a previously unreported
AMF receptor mRNA species which would seem to be generated through alternative polyadenylation. Southern blot analysis
showed no amplification or gross structural dysorganizations of AMF receptor genes in those gastric cancer cell lines.
Further, I examined the functional roles of AMF receptor gene in TMK-1 gastric cancer cell line, employing an antisense
strategy. When antisense oligodeoxyribonucleotides complementary to AMF receptor mRNA were administered to the
culture medium, the invasion of TMK-1 cells was markedly inhibited in a dose dependent manner; at 10 uM, as high as 60%
inhibition was achieved. The growth of TMK-1 cells was essentially unaffected by the antisense oligonucleotide. These
results suggest that AMF receptor plays important roles in the invasion and metastasis of human gastric cancer and that AMF
receptor may be a suitable target for gene therapy in human gastric cancer.



