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c-mel WETIE, 9] MNNG ALt B R ERR
TRWH R 7-FE ras B transforming Bz 7 TY, %
DT ERF (HGF) 2514 % code 356 Z &8
R & hiz?, cmet BEVI Y 72 b HGF ZHME,
tyrosine kinase Z&W 7 7 2V —IcE3$ 5. HGF 28
BB BN 2 9989 % scatter factor & [El—DHFT
HbEHHLMTENY, BrZE, BEETE
W& T REE T comet BIRTOMEFEIRPTED 651
5T ke LY, S, BERHEMRICET S e
met UL T DI fEHTT 5 L £ Hig, c-met mRNA
BRI ST 57 >~ F 2~ A DNAYE W TE
TR O BE5E, B BT D c-met DHERERIIRE]R R
ANLI-OTHET S,

R EFH*E

1, Bk

t b B EMIESk MKN-45, MKN-28 (Japanese
Cancer Research Resource Bank), TMK-1(ABX
2, HEHZR LV 55) 2RV, IOk

* AR WA ERE Y VR 1 - IMEBREOBRETFS
W & T DOIREEAND R

<19964F12 5 11 H W > HIRIESRS: © Ik B
T2 SIIFEHTI -1 SIRKFEEFERE 2 446

RPMI 16401z~ =3%Y >100U/ml, A v 7 b= A &
>100ug/ml B &L U'10%fetal bovine serum (FBS)
(Cell Culture Laboratories) %12 72 55#c THEZE L
Fo. BEEIOLINBLITC, 5%CO. FTiTote.

2. 7 vF A DNA OERR

c-met MRNA OB#Ea F > % & to5 S MK
ZRIBEED K2 R v F 4 = — MY 9 > X DNA
&, avbu—n LT ADNA % DNA &%
BEETNV3INEZAWTARL, AQUAPORE RP-3004
Z . (Applied Biosystems) % F\>7- 34050 Bl S 3= 0
fkra<= 727 4 —CTHEELE, cmet 7> F %
> A DNA O#ERFI135-GCG GGG GCC TTC
ATTA-3, > X DNA EFIZ5TAA TGA AGG
CCCCCGC-3E LT,

3. Northern blot analysis

Poly (A)*RNA %RV A7 VTt Rl.0%agar-
ose gel L TESIKE L Hybond N*nylon membrane
(Amersham) WHE L 7z, met-D¥% probe & L T
hybridization”#%, —80°C T autoradiography % T -
7z.

4, Western blot analysis

B OB Ic L DRE DT »F £ X DNA
BLUNEDZ A DNA #5451, 48K5EEE LTz,

NI | -El ectronic Library Service



The Japanese Soci ety of Gastroenterol ogical Surgery

19974 4 B

PBS i T¥e U 7-t2, MIARRS 2Nz 5 08EH
WP U7z, s, REABEL, Bradford #:9T
EHESR L, 10pg 1% O fh & 3 %7.5%SDS-
PAGE 1 TEE W E L, nitrocellulose membrane
(Amersham) I semi-dry transfer i CEzE L 7>,
membrane % C-28%iffk (Santa Cruz) ¥ KL ¥ /2%,
horseradish peroxidase #83% 2 XA 2 & X 4,
ECL (Amersham) 2 & 2R 2H L,

5. Invasion assay

EREEETH 2 TMK- 1122 A vy, Albini 519
DFERWR LT invasion assay #fT7o7%2, $4hbb
FLEE8um @ invasion chamber (Bectom Dickinson)
O _EH % 10xg @ Matrigel (Becton Dickinson) ¢ —
ML, 0.1%bovine serum albumin(BSA) % &
RPMI 1640550 THEFGIZIEIR % 1544, 1 chamber
W7o D 2X10MBEOMIE 2 FE W7z, MFREE L FR 7
»F A, 2 A DNA 22 ORETINZI, & b
FRHEZEAI L MRC-51C 24 B i 5 € 720. 1% BSA f1l
RPMI 1640¥% # % chemoattractant i§# & L T
chamber TERIZiE V72, 37°C, 5%CO, T T 8 L=
#, chamber filter N #E L -Mlle s HE S L,
1R 72 0 /2008 37 D 20061 THikR UMK
ZEMAIL 7z,

6. MR 7 /Rl

1X 107 & MEN-A5#I e i85 ¥ 2 X — N < w7 A K
TBEL -, B TEENERlem k- B S TE
e BRI L, MU0, LI 100mg % HEERA~EAL
7z. 6~ 8 BRI AR E BN FOAREL, 1X10"ED
Ml 2 X — 27 20BN L, 7R
ELARE & 0 100% 2 fEACR 15 IR ST S L 5
Eowky, 2o TRENEOEESERBESEE
MKN-45-P & L7,

i R

1. BIEEHEMIEC BT S c-met mRNA OFEHR

BB = Ml MKN-28, MKN-45, TMK-1X 9
mRNA ZHiH L, met-D probe % fAv>7z Northern %
WTHE L& A, c-met mRNA L ~Ubid MKN-
45> TMK-1>MEKN-28DIE I E - 7z (Fig. 1), 2D
FERIE, Western s Tt U7 MET ZE & & AHBY
L w2,

2. c-met 7 > F % > A DNA OHIFEHEGEnEshE

AV IR v F P REBROEMBETE, 7T
¥ > A DNA #5F T, BERERICHIZEE? 1
BENTBD, 4SEFHEE CIXI0uM OPEE THI90%EL
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Fig. 1 Northern blot analysis of c-met expression
in gastric carcinoma cell lines’®, Human
osteogenic sarcoma cell lines, HOS and MNNG-
HOS, and MRC-5 fibroblast cell line were em-
ployed as positive and negative controls, respec-
tively.
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p-actin

IETEIIRISH R A o Ntz Tk L, > A DNA
BER T, 3L A EMBEENHIZIREA S 0
otz comet 7 F A DNA WK & 0 EEE c-met
EEORBEDIEI ST 020 E S % Western
WTHEI LIz & 25, comet 7> F > X DNA D
BWARFEL T MET EEEEMET L TWwieds, v
A DNABESHETIE MET SHR 3RS L%
ThHotz (Fig. 2).

3. c-mel 7 F A DNA I L 2 B EEIE]
EIES

Kz, Matrigel % FB\>C in vitro DEET F 0 %21
RIL, EMIEOREMECS LIZT 7 > F &> A DNA
DFREZF Tz, mEREE S b O TMK- 1M1, c
met 7> F ¥ v A DNA FET THEROZEEIIRD
SN holz s, BEE T VB CIREBERERC
BEOBBIMEHHES &/ (Fig. 3).

4, MEEEREX — N < 2y 3508

7 v F ¥ ADNA T 1SR L 7 EEB T
MKN-45-P f#fife & 4 &7k QU U 72 MKN-45-P #ifd %
ThZhX—F~v XOEENICEE L EFRE 2 I
WU, ZTOER, SRUEHETILPEREELE
BLTOHBNIZFET LicDiest L, 7 > F v 4L
LB CIAEGFHMOERPEEZ s h . (Fig. 4).
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Fig. 2 Time course of c-met antisense-induced
inhibition of MKN-45 cell growth'®. Five hun-
dred ul of 4X10%ells/ml, suspension was
inoculated in a 24-well clusterdish. After 24h, the
medium was changed to fresh medium containing
antisense or sense DNA. Viable cell number was
determined at the indicated time points. Values
are expressed as the mean of triplicate cultures ;
bars, SD. O, Culture without oligonucleotides ;

with 10uM sense control; @, with 5uM

antisense oligomers; B, with 10¢M antisense
oligomers. B: Antisense c-mel DNA-induced
decrease in MET proteins. Lane 1, culture with-

out oligomers; lanes 2 and 3, with 54 M and 10« M

antisense oligomers, respectively ; lane 4, with 10

M sense oligomers.
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TH5AVITXIVvAT FHD0IEZOERHEZHW
T, YBEETOFRLTZE LU THRORE T oy
7T BHETHBY, FOXAHI=ZRLELTIE, &1
Wy 7YFR ALY TX 7 vidF R mRNA 25
BTBEVRY =AWk B8 87 ERROBR/(HE
RIGHSEHEE NS 2 19, 8212, & iz DNA-
RNA ZEH#ENYRX 7 V7Y HOEBEEK-T
mRNA PEBEENICOEs N ZERfEES N TY
W, T I ARRFBO D A TEELRA Vb
DOEDREEMEOMBETH 5, KKRE D DNA,
RNA B FRERNSBEEZIRT W Ens, TV
FYAGFIZZR 7 VT —EIH LRSS b
WIS BEESROEND, ZD, V) ERE, FEN

cmet 7Y FADNAIK K S b BEMILOMIE - 2% HEASEE 308 45

Fig. 3 Inhibition of TMK-1 cell invasion by c-met
antisense DNA!®, Values are related to those
obtained without oligomers and are expressed as
the mean=+SD of triplicate experiments. [, Cul-
ture without oligomers; B, with antisense

BY, with sense oligomers.
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Fig. 4 Survival curves of MKN-45-P cell-
implanted mice. Cells were pretreated with 20, M
antisense DNA or vehicle alone (saline) for 1hour.
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CHWANTWS, X7V Y FEOKRAKRS AT
NVEODBZBERFOVEDE-SKEBEHL- KA FaF
Fr— M, —CH; KB L7 AF VKR AR — MEI
BEN R BRERFHEERTH 2,

LA 21X, c-met mRNA IR 165850 &k X
waFF4r— MEERE, AL, TOMREREIL
Jeb 2B, MUFT vIF v AT S R R
JED H75 & 3T RBERE L HIHI T 2 2 L BRH S e, ¢
met 7 v F > A DNABFEET T MET BEE D%
B EERENCHgEan, avro—VrThi ey
A DNAFET TR B S OBIED A% & 3%
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Fig. 5 Roles of the HGF-MET system in gastric
cancer progression and antisense as an alterna-
tive therapy.
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HEEDE L 2o/l kD, EET VY F L A%
FRIXEN mRNA WHERWTH Y, c-met BIRTFEY
DB R O MEE B L OEBIEE I ERE I BIR L Tw
b0 EFEmI N,

LdoL, cmel 7>F > X DNA XSGR ESain
HRICE DR BERE2R LI, Thbb, comet 7V F
£ > A3 MKN-45#fE O HE5E % #1%] U 72 25, TMK-1
R OB 13 B R FUT & o Tz, — T, TMK-1
MR OEBIREE, F—07 > F 1> A DNAIK LD E
FRl sz, Zhid, Zhe Oz 50
T HGFE fER & —& L Tw3, HGF i, MKN-45fH
foo> DNA EEk 223 2 2%, TMK-1#if2d DNA &
B LR BT 9, —7, HGF i< TMK-T#]
FaDEEI I TIHE ST 219, comet T > F 2 AFR L
HGF I8 B 3 FElOLEEOFER L LT, %
4, c-met MRNA V~IOVDENEZ 5NE, 2,
MET v 7% —1%0D 3y 7 F VRS 2 D ORBKR
TEEZ->TWAHARELFZ 6N S, © MIERNEH
Jaro, v bR EER S T, HGF 12 X - THESE
LEBN OO S NS D8, IO TIRBETED &,
MDCK #ifao i3 #HE o A28 HGF TS h % Z
EPEINTWS, @520, MET @20l
AN 7 FNVEERE E LT Ras 20T 2R L,
Rho N3 A8E 09 2 DOREOIFEERL, Hi
FHEIEC B EENC R T 2R R IRIEL Tw
3.

A, B2 EIEEEMIBIC B % c-met BETFD
FKWE 7> F 2 ADNAKLYEIEIZ T,
KA O HETERE S L ONBHERE R HIHIL 5 5 Z 2R L
7z, FMRPUBENCINZ T, DL RBABLET %
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g—2y b E LT vF v Ak (Fig. 5) 't bE
FEORBEFEROV LD LR BHRE® b EZ ST,

Faa 2 DI H0, MHEE, HREEE D £ U S&IRK
HEFEIE 2 AEEREOIUAR HERCET R LET
&b, R, LT 2 & U IR KFESEE L
ATTRACEBRRER O e 2 RREEIR, ERERREF I
B LET,
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c-met Antisense Oligonucleotides Inhibit Proliferation or Invasiveness of
Gastric Cancer Cells

Masahide Kaji, Yonemura Yutaka, Yasuo Hirono, Kouichirou Tsugawa, Sachio Fushida,
Takashi Fujimura, Kouichi Miwa and Itsuo Miyazaki
Second Department of Surgery, Kanazawa University School of Medicine

We first screened for c-met expression in human gastric cancer cell lines, MKN-28, MKN-45 and
TMK-1, by Northern blot analysis. The rank order of c-met mRNA abundance in these cell lines was
MKN-45>TMK-1>MKN-28. Next, to test whether the growth and invasion of gastric cancer cells
depend on c-met, we prepared phosphorothioate-type antisense oligonucleotides that were complementary
to human c-met mRNA. We conducted experiments to determine whether blocking expression of the
c-met gene with the antisense molecules affected either the proliferative or the invasive phenotype of the
cancer cells. The growth of MKN-45 cells was markedly inhibited by the antisense c-mef oligonucleotides,
in a dose-dependent manner, but not by sense controls. The antisense oligonucleotides also effectively
inhibited the migration of TMK-1 cells. These results indicate that c-met gene products may be causally
related to the proliferation or invasion of gastric cancer cells, and that antisense c-mel DNA has
therapeutic potential in that it may facilitate circumventing the progression of gastric cancers.
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