Hilist&5t 29 (4) : 878~883, 19964F

BES

KNGS OB L X R—EBLTFHEEEZO I L T—

REETHITRZE 2 448}, Hitachi Chemical Research Center, Irvine CAY, HIZ{LEK LEHARLH?

A F Wil

=R ORAY

HE OBl ek M FHL
o s Af FE
KHEGRESE?

[Eap i
ISH A%

Ny e yvd

BEIHOTRERIC DV TR L T 5,

v Yy AAFaF0T7—¥ (MMP)-2,7,90 mRNA #H %, KBEEMHERLAVTHREL
2. FOFERE, MMP-7 (V) 24 ) mRNA &, BHEBICOAFEMCHLIFEEL, 2O0HRE
BRABEOEREICHEVGIEML, FEBRIIBWTLERICHBIABR LW, 22T, v rU 3
43y mRNAWKHTE7oFEr24 ) T2 v FRES, @R, KIEEOBEH, B &2
FTHELRF L, 7V F VXA ) TR M) 54 v v ELABEBEMER CaR- 10V 714 v
mRNA HHEREMZ, BEREEICZOBES L UBMEREEIIRI L 72, DLEOBKS & UHERE
FT—=Frs, 2S4S rERBERORE, EBCEbLIbOLEZ LN, BE, T MUTAP
mRNA D7 > F v AA ) T2EERSET 5 2 22k, NFEROBEENH B X RO

Key words: matrilysin, antisense oligonucleotide, colorectal cancer

% g

S TEPFHFERIC & D EER OB 2 h,
ERCHD 2L AT BHES IR TERL, Zh
5 DEBEERTI, ZRcBvLTIE, ko TNM
SECBREFEFTC X 52 EME %22 72 TNMG
(gene) L LTHIAZXN2DH D, BRECBWTIR, &
BFFONEE LTEESRTWS,

SE, St~ ) 7 AOSEERET S
Yy AxFZuarasr7—¥ (MMP) OF TR KB
BOBHE, ERE5 3 2 - Bbi sz MMP-2,7,92)
K%, KBEFMEREAVWTEHELL, 3512,
M EFEE T 5 MMP-7(~ bY 54 v ) gkl
L, Yh)IA4 > mRNAGHT B7 vF Ry A4
VIXI7VAEFR (TrFyAF)T) 25KL,
KBEORE, W RIZTEEC L TEBYLR
NEfTo 7.

EE L UFE
1. KBEFHEER BT % MMP-2,7,9mRNA

* FARI AEASER Y R 1 - BHLBEBEROBRE
&R

199511 H15AZHE > HIREERE c G/l *
T236 BENSREKEH3—9 BREMIIAKZEEZ
HRE 2 41484

B

HE BT 3 KEE2s0 (HEEaht8f) OFR
EAZ RV, MMP-2,7,9mRNA ORBEL2BE L, F
MHEE D & EE B & CIEEEIR0.5em* 28| L, —
80°CIZfRIFE L Tz, BESEEAR DS, 7=/ — /7 musk
VAR, Y LB X DB EEREL, 4V
od (T) 2EBLLE TS XAF v 771V — b “Gene-
Plate ®® (Hitachi Chemical Co.) % f\>T mRNA
% $E, RT-PCR #17-7%. MMP-2,79, 8 X U 8-
actin &3 % PCR 794 v—i&, AV ITHETRHa >
Fa—% V7 bvx7, HYBsimulator™® (AGCT,
Inc, USA) TERR L7z, BDBD MMP-2 ; sense :
5-ACCCATTTACACCTACACCAAG-3, antisen-
se : 5"-GTATACCGCATCAATCTTTTCCG-3,
MMP-7 ; sense : 5-TCTTTGGCCTACCTATAAC-
TGG-3’, antisense : ’CTAGACTGCTACCATCCG-
TC-3', MMP-9 ; sense : 5'-CACCTTCACTCGCGT-
GTAC-3’, antisense : 5-CATCTGCGTTTCCAAA-
CCGAG-3', B-actin ; sense : 5-CTTCGCGGGCGAC-
GATGC-3, antisense : 5-CGTACATGGCTGGGG-
TGTTG-3, PCR EWIX1.2%7 Hu—R X VESIK
BEfTwn, »FYv AT, FRELUBELT:.

2. TV FRyALY TR EEER



19964F 4 B

MR = M) 74 v U EERDE N EBRERER
fatk CaR-1% F v, BB IX10%O4IEF IS * &1
DMEM £#1T, 5 %CO.F4E T, 37°CTiT- 7z,

TrFrAAY T (AS) OREHEERK ; #iRD
HYBsimulator™# FwT, < F Y 54 ¥ > mRNA
LD AUG B2 R 2 & 0ER 2R T 21550
AS®BEET Lz, ghavro—nF )T ELLTH,
AS DEERIINTTY F=veF 3y, 7=y
FUDIEBRDANEZ 2{To70z, “Yry7A"4 Y
T (CL) 25, "AKuY 444 bFYTEL
THEBELIZ,ASDO< MY T4 > mRNA OFIRINE]
ZhHRiE, RT-PCR THERL /2. 0.5% MM OREETR
HT1X10%cells/ml DR IZFHELL 7> CaR- 112104 M
D AS, CL ##5 L, 24BfI37°CTA > Fax—P L
7:%, RNA ##iiL, RT-PCR %217-7:. PCR 75
A = —i%, HYBsimulator™ % fv>T, AS OER4EER
EEC B ICEREN L T2,

AR A HIGAER MRS Tl X 10%¢cells/ml
DBREITHEL /2 CaR-1iz, # N F h2510uM D
AS, CL 25U, 24RFEI3TCTA v Far— L1
%, MiluE#RT 5700, MBBER0%ELT, %
DT & THIFIEHEEBRE Lz, Mlkoy v~
M, MUSNTTN Rtk FEUMET T,

RIEINHIEER ; 8um D pore size ¥ b D7 E Y F &
W(ZFRT) DT 4NV —FiZ, gD ) Y
W (BecktonDickinson) %3 —7F 1 > 2 L TR,
24X D culture plate (Costar) z¥ v b L7z, 1X10°
cells/ml DEE TR L 7z CaR- 1D MBI E L » #
nEN00ul FOrEF FLLD well (L) Wi
seed U, 24X culture plate ]l (F/@) i, NIH3
T3 cell @ conditioning medium % 600! i1z 72,
ITCODA ¥ ¥ 2 X—F —NTREFRHIEE, LBIcE
ET2REL T Lilg 2 g TR, 7 E
FXRENVBET ANT—%ET L, XY/ —NVEEE,
TENBELCHR L 2FRe L, EMET ok
#EHo L (Fig. 1),

#® =B

1. RKBBFEMELRIZB I 5 MMR-2,7,9mRNA %
b2

< Y Z 4> mRNA %75 3420bp ® PCR EEY
X, BEBTOARED o, FEERER AT
L BEINEPoR, E5I, Y PUTL vy
mRNA O %, DukesHETHI T L2 & &
%, FNFNTEOD B-actin mRNA 23T OEE

85(879)

Fig. 1 Chemoinvasion assay

CaR-1 cells (1X10°) were seeded onto Matrigel-
coated filter containing 8um size pores in
Chemotaxicell. Cells, which had completely invad-
ed the Matrigel-coated filters, were collected,
stained, and visually counted. The percentage of
invading cells was calculated by dividing the num-
ber of cells which had invaded the filter by the
number of cells in the upper well.
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Fig. 2 Expression of matrilysin mRNA in colo-
rectal cancers.
mRNA was isolated from biopsy specimen of
normal colon mucosa (N), or cancer (T) from
the same patients, utilizing GenePlate® tech-
nique (described in “Methods”) and analyzed
matrilysin mRNA expression.
The lane at the right-side end demonstrates the
100bp DNA laddder used as a ethidium bromide-
stainable marker for agarose gel electrophoresis.
The three bright bands indicate 100, 600, and
1,500bp respectively.
Matrilysin mRNA expression was detected in all
cancers examined, but not in normal mucosa

surrounding cancers. The level of expression in-
creased with the progress of Dukes’ stages from
Ato C.
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Fig. 3 Expression of matrilysin mRNA in colo-
rectal cancer cases with liver metastases.
NC, CT, NL or LM represents normal colorectal
mucosa, cancer, normal liver or liver metastasis
respectively.
Liver metastatic tumors expressed the high level
of matrilysin mRNA, which seemed to be higher
than primary tumors, althougth this system was
not quantitative absolutely.
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Fig. 4 Expression of MMP-2,7,9 mRNA in colo-
rectal cancers.
The representative 4 out of 28 colorectal cancer
cases examined were shown.
Matrilysin mRNA expression was expressed in
cancers, but not in normal mucosa, while MMP-
2 mRNA expression was found in normal tissue
as well as cancers. MMP-9 mRNA was detected
in most cancers and some normal mucosa.
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Fig. 5 PCR products amplified with matrilysin
primers 24h after treatment.
Lane 1,2, and 3 represent no treatment, control
and matrilysin antisense oligonucleotides treat-
ment. Matrilysin mRNA expression has gone at
lane 3 while control oligonucleotides did not
affect it’s expression, indicating that antisense we
designed specifically inhibited translation of
matrilysin mRNA.
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Fig.6 *H-thymidine uptake of CaR-1 after oligonu-
cleotide treatment.
Uptake was markedly reduced by matrilysin
antisense oligonucleotide treatment dose-
dependently, while control oligonucleotide did
not affect the cell proliferation.
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Fig. 7 CaR-1 cells invaded Matrigel-coated filter.
Gimusa-stained invading cells were shown. It is
clear that matrilysin antisense oligonucletide-
treated cells became less invasive.

-
‘i
- ".
w
L pedl?
- drls
R
o

Control oligo Antisense oilgo

TOATFURT IR EOHEAR VAR T S 2
EDOEORE, ERCEELBREEEI WS LE
zZohb, KEEFEMEREFVWSHEOBRT, <
FUZA4 ¥ mRNA L, BT HER L TW, &
5 ZDRBEPRBROERICEVLEMNT 2 2 L,
RGEERRCBVWTLIFERB NS L v
KEPEBINDLZ 56, M) I4 23RBS
OIFERBIEL 2 EE 2 o, BREOERES, oD
WED /) — P rERRWREBTHEIA T WS,
2T M)AV VERE, VBlaS — 7 o agesE 4
% MMP-2)9, #hbb¥5FF+—¥ A, BLbEDES
W, EBcELIBEL LTEHIRTWVLSS, <+

87(881)

Fig. 8 Matrigel invasion assay of CaR-1 after
oligonucleotide treatment.
Lane 1,2 and 3 represent no treaoment, control
and matrilysin antisense oligonucleotides treat-
ment. The percentage of invading cells was
significantly reduced by matrilysin antisense
oligonucleotide treatment.

* P<0.05
*
0.4+ T ]
= 034
o
o
b
3
g 0.2-
g
R
0.1
0] T T
con sense AS

V54U BNKBRBIEE LT, SRR I
PRTOINL, ¥I5FF—¥ A, BIEREOINE
HEBCLFEBESTDO N, ZOZEhs, EBOE
HEZHCER T 2RE L, BRENCRET
22 NIy Un, LOBEYRY—F v ThbE
Ezohb,

T Iy ALY Tk BEGFREBEMEN, EYN
BETFORENLEIICETE, BNty
TX7VAIRERHATHILICLY, EEOBEKET
ERRETZILPTE, EERBETHS, SH,
<MY F 4 v ORBERROERE, BERECB LT

BEREE LD, 2V T74 Y mRNA K
NETBTFRALAY TRBFE LI,

7y F ey A Y I EBGEBEFRENG T,
BRNIBERTI ORI SEETH 208, OEEM
i, EBCAEKL, AL TARTNIELLSR WO
DBEIRTH -7, Lo L, HY Bsimulator™ % fva7- &
WT, I>oCa—F—FETNATVI AP —va
DY2IL—yarETHII sy, HOBRRFD
JOAARNA TV FA ¥ = g VOEIGEETFDE S 2
KEEOTEEM 2 ZEEL, REREERS % RBINY
5 EWEEETH S, bR INE T, WEET
c-jun, c-fos, c-myc X3 210 LD T > F £ > X
AV ITRFEELT, 2OHBEERERZV—=VTL,
HYBsimulator™ % f\x 724 ) I&EFOERAME2RL



88(882)

T &7,

SmE, FetLiew b T4y mRNAWKCKT ST
YFvRA Y 2iE, CaR-Mlifgicsirs <) 74
v mRNA OFBEEMFIL, 252 OMHEEL
JUEBERELPERCIBI L, 7rF YAV I
& B BETRENGOERBF I RIETHZ AN 2
B, TrFey XA ) TERICES, AL GCEHEX %,
Oy 704V ITTE~M)Z4 > mRNAD
FEWAMEE T, 2517 OHIIES & UBEREI
bEE Lo I, TrF VALY TOWE
IR ERCT O - R RENRIERATH S L
Wz 5,

M)AV ERBEOBEEICDWTI,
Matrisian 59935 DR /R L Tw %, Matrisian 5
i, o bEALZ mRNAKCKT 37 F 2R
AV ITTREL, 7vFEARNAZHWT= Y
AV OEBEEMEI L, ZOBR, 7vF LR
RNA B RBEMAEOBECIEEL Y, EEORE
EMHEILIZE LT, <Y T4y RRBRORE,
EBR TR, KEBESEBAOE ORI b
2757 —E¥ThieEmLTWS, FHL M
BMBIUOT7YFEVRAODEBEVWIRLIZELEZOND
B, fhlz b ik, in vitro DREBHERBL UMY T4
VISKIBEOEITIZEY, O mRNA 2238800, #F
ERETIHEEICHIERL CO3EBRMEORR 25
ZEDET, M) IA YV RKBEORE I EET
BErEZTNS,

HOpAETE 3 20, ARG SHBROSBITERE A
Ty lC, a7 —¥OEERNEATHD, MMP O
KBV A P A4 VPEREAFIRED IV - &
w3, SEOMIGEREINGEIEROFER» S, i
BRI KBESEET S N) 74 v R, HEXEE
MOBELRET L LEZ TN,

BEOKBENERIETZCEAY 7Y v 75 4
L & B FFEBRE ORI 2R 5, TR
L7zi & A EDERIZ, KBEEREVIRRCT T,
EBEE L TOEETMRELKE S TH 5100um® L B
OMUNEBSIFICEEL Tl LR S Rz, ZO#
BE b Lz, BITRBESD L UHGEBTIRES I L
T, 5FU 29ul & UI-FFEiE % PRIRCHEITL Twb

KIGRENTERS DR & R

BiEssE 29% 45

5, FEEMTH CHECERTIME L ORI
RENICRER S LT B9,

WAE, HETIR, v M) 343> mRNAD7 »F &
VAL TEREEERE T I EL D, BUNTER
OEFEH B & RO BEISHO g 2w T
BHLTWwE, 3612, 7yFEyAF ) TR, 4V
I HEB RSN R WD, EEE TSR
BEOIERER R REL, FRBENDBRETORED
Mz Ty, HRERDFHBLEHTE
3. EBIBKRTT v F ALY TEES 120113,
RIw 7 7FUNY =% UDE LI DFRT X
BENHS, L, 7AVITRTTRRLA XPH
MFE% ¥ OMBESETIE, WL O2rOBETFCRT 2
TrFuy ALY TOMEKEBRBPBE > Tnd, fi
HiE, WURBETO mRNA KT 2820/
TrFy A4 TERDRESLHEROBETFHEC
BDIBHEEZTVA,

X

1) Yoshimoto M, Ito F, Yamamoto H et al:
Expression of MMP-7 (PUMP-1) in human
colorectal cancers. Int J Cancer 54 : 614—618,
1993

2) Mori M, Barnard GF, Mimori K et al: Over-
expression of matrix metalloproteinase-7
mRNA in human colon carcinomas. Cancer
75 : 1516—1519, 1995

3) Mitsuhashi M, Keller C, Akitaya T: Gene
manipulation on plastic plates. Nature 357 : 519
—520, 1992

4) Mitsuhashi M, Cooper A, Ogura M et al:
QOligonucleotides probe design-a new approach.
Nature 367 - 759, 1994

5) Momiyama N, Hyndman D, Kumagai H et al:
Strategy of optimal sequence determination for
antisense phosphorothioate oligonucleotide
drugs. Proc Am Assoc Cancer Res 36 : 412, 1995

6) Witty PW, MucDnnell S, Newell KJ et al:
Modulation of Matrilysin levels in colon car-
cinoma cell lines affects tumorigenecity in vivo.
Cancer Res 54 : 4805—4812, 1994

7 BEHE—:CEAY 7V 734 abodlz KB
TR ORE. #IEE 44 627—635, 1994

8) Shimada H, Nanko M, Fujii S et al: Treat-
ment strategies for hepatic metastasis from
colorectal cancer. J Hep Bil Panc Surg 2 : 116—
121, 1995



19965 4 B 89(883)

Strategy for the Possible Microscopic Liver Metastasis of Colorectal Cancer
—For the Future Gene Therapy for Colorectal Cancer—

Takashi Ishikawa, Yasushi Ichikawa, Nobuyoshi Momiyama, Hideyuki Ike,
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Second Department of Surgery, Yokohama City University, School of Medicine
DHitachi Chemical Research Center, Irvine, CA, USA
?Hitachi Chemical Company

Messenger RNA expression of matrix metalloproteinase (MMP) 2, 7, 9 was examined in surgical
specimens of colorectal cancers. Only MMP-7, matrilysin, mRNA was limitedly expressed in cancer, but
not in surrounding tissue. Its expression was associated with progression of colorectal tumors with the
maximum in liver metastatic tumors. Antisense oligonucleotides for matrilysin suppressed matrilysin
mRNA expression in a matrilysin-producing rectal cancer cell line, CaR-1, resulting in inhibition of cell
proliferation and the invasiveness of this cell line dose dependently. We conclude that matrilysin is a
promising candidate as a new clinical diagnostic and prognostic marker of colorectal cancers as well as
antisense oligonucleotide therapy.
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