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Y471 TI5AI ) =52 - T2 FR—%— .
1>e¥¥— (PALl) EETEAIZLD
b M RRHME RE A AE HT-1080
iR gE D HE vl

BIRKEERE M AT CEFE | B H BRI
% i T W

b M RRMERBERINL HT-108042 8 1 71 - 79 A3 /=4 v - T2 FR—=%— - 4 ¥ ¥ ¥ — (type l-plasminogen
activator inhibitor, PAI-1) @ cDNAZBIZTEAT S I L1240, HT1080 DilnEREIc 5 2 2 B8k Mgt L 72, HT-1080 75
RAFFFEIZE D 70— b 8Nz 7 T~ » L3CIRPANLOREEA D% {, X— Fv AOREIRICER LS, Ol
BREZRY. b b PALFL cDNA % EHMMSIN 7 ¥ — T 2 pcDNAIneo (#4538 &, PAIIRH 75 A 3 N pcDNAlneo-PAI
B L. TOpcDNAIneo-PAIZ VA7 227 ¥ a YiEICL ) y 00— > 13CITH{ETEA L. Y35 (GA18) itk
HE AN OBIEEROBIIHB T O - 2 {bL, 5HEOPALLERBEMEOBETE AL 13C (PADa~e 2515 L7, 4
17V 54E— a VB L BRIETHEN LTV, BIETEAKILSC (PAD IZIEATEME O PALL & DM SR O RO
PAL-LBEFOEBA SN L2MRALYE. & 70— v 0RBETAPAIBL U Y03+ —E 947 IR =4
v+ T 7 F— % — (urokinase-type plasminogen activator, u-PA) OHF EIZZFNEFNDE / 7 11 —F Lk % v 72 ELISA i
THIE L7z, BIEFEARRLIC PADIE 2 T — > 13CIZHA~B R L0 PALl O BB N % 88072, = O PAL S5 HOBE X
67 LA E%ZE LTH D Mebim 5 Bk (stable transfectant) T A & HIBF S 7. PALLEETFOBARIEIZ & 1 BB o
PAZEIRE R X — F< 7 2 BALB/c-nu/nu O HE FIZ BT 2 WHREIC IS MBI Do, £ 0— > OfiERiEIIX — M
7 ADREIRPNC RS 2 B U 3 MM B IS S N A S B % S 2 TERAlT L 7. PALL 5 38 B0 00 {2 T8 A #5 1-3C
(PADIZ 7 T — ¥ 1-3CIZEL~ i 8, WML b ICHEISHM L 72, PAL1 cDNAZ#{ETH-AT 2 2 L2 L 1) [HERiED
HMATERETE 2 s, HT-1080 4128V CHEEMIE O PAL BB IIMEBE R4 ET 2 8B T0O12TH D =
EHE IS R,

Key words type 1-plasminogen activator inhibitor, gene transfection, human fibrosarcoma cell line
HT-1080, lung metastasis

HAEZIE D LT BHRMEEICNT 2R8I, 19704F1t
VERT) R BN AT A SN TH L AMABEY FIT T
5. Lo LBAREDSEEFRIIEMIZERE T > TV 20
BEICBOTHVWEE0~80%THH Y, fhisfrikingA %
B LIRZ MR O 5 R & FECEETT & v o) BFTR BN R4 o
AT o TR, IFE A CDERIFHERZ B LIEE L7,
COLD RERMEEER, BEFEREN-FOBICIET TS
EEZWTIRZ D Z EDOTERVBM/NERESEET LI L %
RLTWEY M, 207 0B HBIESEOHHEICEVTIZE R
DERO A% O THNEE, 2% VMR OMIL & EE 5D
BALZMETHS,

FE104E11 A 17 H %A, FR104E12 8 11 28

BB OERTAIII S T SEREENS ), EREOTEK
I FE A DRINAHEMIZB S LT b, TRE Tl T
PEMEE DNEHEFE B U C, BRI BRI AT TR ML B L AR L
S 2 B BV CERBBIA R EE RS 215 Twa 2
R LTE 7. Tsuchiya » i3 b b #iHk A JE 40D HT-1080
% Fidler? o Kk & ¢, mMATHIZHE S 0 s B, 5
Wiz mlatk e SMERERE L, IO — Py AT LY
) AEGNMRIREL 6B DKL, BB X UEMERELAT
HHNLIERBRE B Lz, o olfEBEE s 4 71 77
AI) =7y - TIrFR=—F— . L 2ESF— (type 1-
plasminogen activator inhibitor, PAI-1) %3 & i AHBIR R &

Abbreviations . bp, base pair; BSA, bovine serum albumin; DMEM, Dulbecco’s modified Eagle’s medium; FBS, fetal
bovine serum; PA, plasminogen activator; PAI-1, type 1-plasminogen activator inhibitor; PBS, phosphate-buffered saline;
RSV LTR, Rous sarcoma virus long terminal repeat; TAE, Tris acetate EDTA; TE, Tris EDTA; t-PA, tissue-type
plasminogen activator; u-PA, urokinase-type plasminogen activator
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EoZ kML, 77, INSEB L UBIESEEERE IR
e, EEBCELASHBEI AW EERELL. k0T
Matsuda & "L HT-1080 7 & IR AT & U 4 0 PALLH
HEHEo O — 2 FM L, PALI SR 7 0— » ASEER
EEHTHAPEIPERF L. TRASHEARTECH Y L
Foru—rEFX—-FYIARBRICEELFMLZ L2, &
WPALLIEME AR #ED 7 0 — V3 E SRR B 2 oA H 5
ZEEPHLPIILZ AR OEETIZPAIL ¢cDNA % PALL G
DIV O - IBETEATAZEILY, F0u—-r 0

MERBIEREEIC LD L ) R BE T RITT PR LEEL .
WRE L VHE
I. =ERE

X = N7 ZBALB/c-nu/nu, 4~ 6385, M (WKL 7,
) THEOREMRIZERE ST (specific pathogen-
free) JRAETEIR 25 CTLIARFF L IRGHRE L 7ok & k4 5. 2
wE L7,

I. EEila L gEx

B b ME A BB HT-1080'® (American Type Culture
Collection, Rockvill, USA) #*% Matsuda & O'Wastsr L7- 7 1
—r13CErm— 2667 L7z, 7 a— > 1-3CIL PAL-LE
PR TR C 2B RE D IRV Ml TH b, PALL R H#x
PR %5 20 08KE LTHVE, —F, 70— 226613
PAL-LIEMEAYE < Ao lliln i b v il Tcah 2 0, s o—
¥ 13C, 266, BEATFEAMPBOREIL, 10%IMIL7 15K
7% (fetal bovine serum, FBS) (Gibco BRL, New York, USA) &
1%~R=2) ¥« AMLT <AL v (Gibco BRL) %Mz 7
FANRy ad R 1 — 7B (Dulbecco’s modified Eagle’s
medium, DMEM) (F /KBS, B) #HWT 5%C0y 37T
O4fE T THE 7 9 A3 (Corning, New York, USA) 14 C B 55
BLA LEBNZ 2O THICE 1T - 70 FEERIZH V24

AR OIENE, MR OREONHTIZ 0.16M V) EEARE 4
B Ak (phosphate-buffered saline, PBS) T 1Al L, 0.1%
k1) 73 (Sigma Chemical Co., St. Louis, USA) & 0.2mM

B, 10%FBS % & & DMEM ¥4 1~ 2mlinz CHy- -4l
FRREH & 147, F 7 MBI 2 B F2 - U, 0.3% b
D82 70— GRS, giB) KRR X b, 90%
Lo Efiluhtdy 5 2 & % il L 7-.

. BATS X3 FOBE

1. & b PAI-1 cDNA o i #

t b PAL1 ¢cDNAIL, sififinsiA5) 2 5 — il hib (reverse
transcription-polymerase chain reaction) THIK S L7271, Al
W77 A3 FpUCI8IZHIAR EI/MREET Y 1 — & KPR
BT Binder $03F & 1 4 241 72™. PAL-1 cDNAZ# &
1426 B 2:x) (base pair, bp) THfi2 K> (ATG) ¢ 54 umil I-
W27 7 LAF R, Fiz4&1ka F o (TGA) o FifiZ 142
- X7 LA F FOIERRME (untranslated region) % #5:%, PAIL1
EAREMET 5403 MOETOT 3/ BEI—-FLTWVD.
PAL-1 cDNA i3I fRB¥3E EcoR T (R, A & Xba I (K1)
TEUDHL, 1%EBE 7T — 2470 (FAEMBETE, K
W DT B0 2 VWIES RS HOREFH W) TRy Y
=77 A3 FpUCI8 & L7, 7 uh oL,

2. pcDNAlneo N7 ¥ — 75 X 3 F~O PAL1 cDNADIF A

BRI~ 2 4 — pecDNAlneo' (Invitrogen, San Diego,
USA) 1X6,969bp T+ 7 1 ¥ ¥ it PE# {5+ (neomycin
resistance encoding gene) % 2 — N L Tv»%, PAI1 cDNAZY
4 FAFTTTANVATTOE—H— (cytomegalovirus immediate-
early promotor/enhancer) O THO~YVF I 0 —= v 744 b
HND EcoR 1-Xba 144 MZHALA (M1A). ZOREENS ¥
—XEcoRT1H A PERVMF IO 74 bOMIZE A1
B, 99 AN a—<7 4 AEKMKIERS] (Rous sarcoma
virus long terminal repeat, RSV LTR) P22, 3 RBNT ¥
— % HilfREEZ EcoR 1 & Xba I CTH L L, U/ EcoR 1WA
(5,687bp) * T A KR T 7 ¥ —F (BAP, Eilins) WLBA,
T /= Z70ORVLAE, T—-F VR, T8 ) — ik
&7 (®1Ba). —Jf, N7 ¥ —H{LTHzRSV LTRIF
A (1,237bp) & PAL-L cDNAWE S A7~ a ¥y b (EilE)
EHCCI AT~ 3 VLB EiT o 72 ((M1B-b). EcoR 1% 1
THOT A5~ 3 7EYE RSV LTRIAE-: F 7213 PAI-1 cDNAJA
AR Lo EW RS AENT, 745~ a Ly,
EcoR THLHE % AT\, RV TBAPMEERY ¥ - 54 5~ a >
L pcDNAlneo-PAI % %72 (M 1B-c). Zhzx EHEHR B E
MC1061/P3 (Invitrogen) {ZEA L, #o6N-HIER 7T X 3
FOHIREEEZ & 5 DNAEAT % 17V PAL-L cDNADSH A b A A
Oy AVATOE=F —DE Yy AHMIHAESRTVEI L E
EFEL 7.

3. pcDNAlneo-PAI -k &%

R R MC1061/P3 % 2 X TYS5H [ ) 7} ~ 16g,
FERET S 2 10g, HEALF UL 5g, TE Y 2 G
50mg/1, pH7.6] 250mliz T 24 B[ BE3E L 7=, 4°C, 5,000 [al#z
/ATTI0 ML L CHER L. HEEZ10mln25% s 2y 0
— A, 50mM Tris-HCI#E i (pH7.5) 2B R, JV/F—24
10mg % Jil 2 #E R 2 AT AN L 5 501, KRz L7z, 0.25M
EDTA Iml & MA 159 MK P IZ8&E LA, 03% o4 b >
(Triton X-100), 0.2M EDTA, 0.15M¥Efb+ 1) 2 E A%
10ml Z Bz & 523050 kb CffE L7z, 4°C, 30,000 [uldis/
5 C 4053 e ME L L AT AR Y, SMURALF MU 7 4 2.5ml,
10%SDS 0.25ml, 7=« /=) 27020k L -1V TF7 ILT
L=k (25 024 0 1) BV 25ml A CTT7 2 — Vi
L, R\Txy /= Vil &q7-7. ik #% Tris EDTA (TE)
#Eii [10mM Tris-HCI pH8.0, ImM EDTA] 3ml (= % 7%,
150 pg ") K2 7 L 7—+A (Sigma Chemical Co.) Tl Z,
37°C, 309rMIAIE &7, il ¥ 7 L (Gibeo BRL) 4.2g & 1t
fbF o hdugiz, 749 73— VFa—7 (RNy o7
Y8y YU WVERNER L. Ny 7 r VTIES ik 1
—F = (RN 7wy w8y T20C, 60,000 uliis/457C 101§
[0 H, TIAIRONY 215 — DT u L
7o, Llg/mi¥idbt o v 4, 0.54mg/ml B bz F o Az &
TEIZT52mlZ A8 #, FUT20°C, 65,000 [Alfin/ 55 C 51
M L7z, TIAI RN REREWL 7 o/ — b, =%
7= ik, TEIZT Img/ml O (250 L7z,

IV. PAI-1 cDNA & A #ifz

70— 1-3C # HE10cm N¥E#E S + — L (Corning) 125 X
10°M6 £ &, 37°C, 24Wp MRS %, Lo HETHELL
pcDNAlneo-PAIZ ) R 7 x 7 ¥ g YiEWIZL Y EEFHEAL
oo UR7273a NEEERR)AFAVIEREERSET S
BIZTEARKE PSS A7 22 % 2. (IBF Biotechnics,
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Marlborough, USA) # fl\2 2 FiETHA. NIFTYAT 7 ¥ 4
10 2 112 pcDNAlneo-PAI 5 pg iR & L 722, BHiZmz,
I7TCTARMIEET L. EREREL, HL VI T24 MM
#%, YT (G418, Gibco BRL) # %% 0.5mg/ml
275 X ITNA S E S, Zho % 480 EERIR
‘LR, 47092V HOARRFREIC L) 70—
AL, BELZPAERE 4RO 2 5BHEOBETEAK
1-3C(PADa~e # 738 LSEERICH W /2. FREICHE-RRE LT
pcDNAIneo N7 ¥ =75 A I FOAFBEIETFEA LT —
v 1-3C(neo) # 187-.

V. BEIEFERIT

1. DNADHhH

70— 1-3C, 26-6, pcDNAlneo DAL EIEFEA L2 1-
3C (neo), I & U'pcDNAlneo-PAI %3 A L 72 5 F04H 0> @t {7 &
A#R1-3C (PAY) a~e 5 DESF T DNAD L Bowtell "D )5
B2 TITo 72, 7, BER10cm DREEY v — LICHBE
FELMN % 5ml O PBS ¢ LIHBEH LA, MlEHE (6M
Y@~ 7 = ¥ >~ (guanidium hydrochloride, 3#:1t%%) pH7.0,
2% N VEEF b U7 L (sodium sarkosyl), 2mM EDTA
pH8.0, 71 F 1 F+—+¥K (proteinase K ) 200 ng] 4.6ml% B3
MRS 2k ECHEBER L, 15mlAY 7Ly Fa—7

1]

(Corning) (ZHIYLL 7z, R\T, 60CHOEEM C2MMENE
IR E AT o 720 BIRIZD &L SMEERET R U 7 4 (pH6.0)
04ml Z MR HTRA L. BTy 27— )b 10ml 2 MAZ+54z
RBAEL, —20CT—MEE L7z, 4°C, 3,000 [EE/5 T 1550
WOLTEEEZERT, MEEsH75B5% Ty /7 — )b 1ml T2 [H P&
L7z, SBiRTHESFREEERSE7:%, TEREHE ImlIZEE
L7z, #56 N7 DNAERIE, 560EEEE (£ 7V UVI6o, B,
TR HVT260nm 2 BT AWEE (OD) ##Ml%EL, 10D %
50 ng/ml & L CDNABREZEH L7,

2. PR L

&7 a— oIl & /- DNAKIEREE SR BamH 1 (SEi5%)
THREHIL L7z, DNA20 pgt2xd L TRIGHBETE [Hking
10mM Tris-HCl pH7.5, 7mMI{L~ 7 %27 4, 7TmM 3-2
AT sy = L), VL MiET VT 32 (bovine
serum albumin, BSA, Sigma Chemical Co.) 10 xg/ml] DFFHET
TBamH 1 100 L % IN 2 37 CTI2BEBIRUG S 7-. HIREEE
W, 7o/ — LB BLIULY ) — VB ETo7. B
NI EH 75% T ¥ J — )L T L SR C B THIRIT 5%
S TERREE 100 (B8 L 72,

3. Tu—-T7OMEP

t hPAI ¢cDNA # 7213 KIFH 75 A 3 FpUCL9 (FiE:#) %

Fig.1. The construction of pcDNAlneo-PAI (A) and the schema of molecular biological processes of pcDNAlneo-PAI (B).
pcDNA1neo(6,969 bp) was digested with EcoR I and Xba 1, and the resulting 1,237 bp and 5,687 bp fragments were purified by agarose gel
electrophoresis (B-a). PAI-1 cDNA was isolated from the plasmid pUC18-PAI-1 as an EcoR I-Xba I fragment and purified. The 1,237 bp
fragment, which contains the SV40 pA and RSV LTR regions, was ligated to PAL-1 cDNA using the Xba I site (B-b). pcDNAlneo-PAI
plasmid was constructed by ligating the fused fragment with the dephosphorylated 5,687 bp fragment from pcDNAlneo (B-c). SV40 pA,
simian virus 40 polyadenylation signal; RSV LTR, Rous sarcoma virus long terminal repeat; NEO, neomycin resistance encoding gene;
ColEl, colicin E1 promotor and origin; P CMV, cytomegalovirus immediate-early promoter/enhancer.
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HHDNAL LCTu—ThERL:. Sy ¥LT574v—
DNAS N > 7%y b (FiliE) £1a-*P] dCTP (Tv ¥ ¥
LTy, BWE) 2IWTEH#RL, kW TTEREHKTE
#ifb L7247 7 7 » # X G50 (Pharmacia, New York, USA) T3
FISOEL & 7 VIEBTRE LR, N 7Yy 4E—2=>
R L.

4, YTy F 1T

L2 THBEg s 00— ODNA O—# (5 g) #WY,
025% 7 0E7x./—)V7)L— (bromophenol blue) & 30% 7
VEO - LVOREBES x1INZ, TERERTRERMIZS0 o1
B L7z, ARHE L X Tris-BREE-EDTA (Tris acetate EDTA,
TAE) [S#%iRE 40mM Tris-HCl pH8.0, 20mM FEEEF b ) 7 4,
omM EDTA, 1.55%EERE] 1205 pg/mlDBILZF Ty L% 5
12% THE—ALFNT, I XTAEREH K+ H W TCERTE
100V T3 ESRKEI L7z, DNAY A X2 —h—EL T2
DNA % HIMRE#EE Hind L CTHILL7~v—H -1 (= v Ry V-
v, BN RV BRIKEE, TAOT-25 0% 0.25NE
BIZISME L. kT, Td )i (0.4M kR LT
M)A, 06MIELS MU T L) IR L 2050 H S0 2 [Al4RE L
7oth, HEBAKTHE Lz, 709 T 1 v FRRRER 20 X SSC
(1XSSC=0.15M#E{L+ R 7L, 0.015M 7 = B+ Mo
L) T304 o2 miRE L LS &2 R TR—3—%
FLERVFYETY) —EPT, 20XSSCEHVTH Ty
A v 7 L ¥ 7 4 )V % — (Hybond-N, Amersham,
Buckinghamshire, UK) (2855 L7:. DNAGGEHO 7 1 V¥ —
(&, 5XSSC TR LIEIER, 80°C T2Mef Rl Zesz R E %
TWDNA % 7 4 V% —|ZHEE L.

5. "7 ¥ A= g

DNANFIEEREESNIZFA DL AL TL 740y —%
= RNy (T RAENALF, FE) IZA, 5XSSCTRIFEL
2%, 10mlO S LA T4 Y= a SR R
5XSSC, 25mM ) s ERAKEF N YL pH7 0, 0.1%SDS,
0.1% 7 1 2 —) (Sigma Chemical Co.), 0.1%: K ¥=1¥Kn
1) K> (Sigma Chemical Co.), 0.1% BSA, O.Zlng/nll,i’:}.k’é’&’]’i"f
% 7-DNA (Pharmacia) ] #Z, 42°CTeoMFMIRE L7z, K
W, N T YA Y= e LR [H#GRIE 5 X SSC,
25mM ') > K #EF R 1) 7 4 pHT7.0, 0.1%SDS, 0.1% 7 1 2

=V, 01%-E)E= gl Fr, 0.1%BSA, 0.2mg/ml#
BT 7 1E+-DNA, 50%kVA T I F (v Ry I—2), 7
o —7DNA (BEHEPE 0.5~ 1.0 X 10%pm/ml) 1 (2¥ 2, 42°C
TISHERE® L7z, 74 vy —id, 251275 X SSC T 1k
#L, 0.19%SDS % &r1 X SSC#JT42CT 1595 BTk,
E5120.1%SDS %58 0.1 X SSCE NI 42°CT 15 Mok
WE2MAE L. BEBICIDT7 VY —%35 v 7 XAR 7
1 W 4 (Kodak, New York, USA) (3 si{ & filvy —80°CT24 ~
BIFBBEE LA — I A TS 71— a7,

6. MIBREEEWLIE SO

&ro— 2 ODNAY > FTUPEAIZHIELTCETwD I L%
BETHHEHMT, EDNAER 20 pgil KW 77 A 3K
pUC19 Sng #MA 720 ISR & defH L, Lic2 & Mk
BamH 1T L L7z, L4, 5OFIETDNAS /1g%'§5:’?;i’?5](@]
%, YFrTOuF 4y P %, RWT PPIERPUCI9 & v e
NAFTNFAL Y- a rgiTv, RELOPUCIOV W L
EF—bTUX ST T4 —RTOHRE L. T4V Y —OkH

&, BRIZT5XSSCT1E, 0.1%SDS% &r1XSSCx A
TE5CTI5 % 1, 25i20.1%SDS% &1r0.1 XSSC %
JHWT65CTI5r % L T o7z, 24y 7XAR7 1V A%
AVWERTRMOF— 957714 —%To7

V. BEEMRE DR AIETEEE

& 0—  OWMIEEIEX— Py AEHE TREIZE - TF
fli L7z, *tEIEFEH O 7 10— 1-3C, 1-3C(neo), 1-3C(PAI)
a~c, B LU 26-6 DEHMIEE R OWE % 2.5 X 10°48/ml 123
L, X—Fvy AOFHETIZ0.2ml (Hif%5 X 10°8) o
FEMELL. BH%6HET COFEMIEEELERNIZEL .
Ky O—y TEIZ3ED X — Foy A% HOVRE L7

Vi. PAI-l & U0+ —E214 7 TS5ZX3 /-4 -

7 9 FNX— 42— (urokinase-type plasminogen
activator, u-PA) REE

71— 13C, 1-3C(neo), 1-3C(PAD) a~c, BL T 26-6 D
H9 % PAl OB BIIMR A P O £HIHE % ELISATEIC &
DiflsE LAFM L 7o, RAS B 5 5 KIEEN
1X 10%EIZ2) L C MM DMEM #5b 5Smi % DN %, 24 BRRIRE 3
L7z BiZ W, e FPALRLE V7 O—F MEE — kil
fk &3 % ELISA¥ v I (Technoclone Inc., Vienna, Austria) % ]
WCHlSE L7z,

e PPAL-IE/ 7 0—~F Vil 1% BSA: FOI—F 4
YLz 0y A4y —FL— IR 100 2l & AR
37°CT2MEE#E L7z, PBS-Y ¢ — ~ (0.05% Tween20 & &
PBS) T3EIPEHEE, RNV A4 ¥ ¥ — ikt  PALHifRE
100 p 11][]2:'(37"(:“@605}["’5*@55 L 7. PBS-Y 1 — T3
%, ¥EtBIE'E (azinobis 3-ethyl-benz-thiazolinesulfonic acid) %
100 o UNZ TEimT2050BI#E LERSE, 12707 Lb—
h) =%~ (4 —3—1) — ¥ —EAR340AT) (STL-Labinstrument,
Vienna, Austria) % I\ T 405nm CTOWL LR % il L7z,

WPADHRBRIIIE Fuw-PAE ) 70— FAiifEE )L+ F
37— PR w-PAYIA & ATV 72 ELISA ¥ » b (Technoclone
Inc.) {2 TPALL & 60 T ﬂl’-l’C(‘Ju_ L 7z,

Megidi arh o> PALL & w-PAPLI AN IE, FEHE O RE IR TS

1 2 3

4 5 6 7 8

Fig. 2. Southern hybridization analysis showing the detection
of PAI-1 sequences in each clone. Cellular DNAs were
digested with BamH I, followed by electrophoresis on 1.2%
agarose gel and Southern transfer, and hybridization with #2p.
labeled PAI-1 probe. Lane 1, clone 1-3C; Lane 2, clone 26-6;
Lane 3, clone 1-3C(neo); Lane 4 ~ 8, clone 1-3C(PAl)a~e.
Hind M-digested ADNA was loaded as a molecular sized
marker. kbp, kilobase pair.
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R L DR MBI ED &M% 7. PAI-1 ELISA#:
TN, BEMB LU &M PALLHUE A%, u-PA ELISA
T IAREB L 2 KBS u-PAESME SN, 3@
Wi 2172 O P 2 ROMES L 72,

Vil BBEAiRoihEntsaE

% 70— ONEREEDFMIZ, Wexler D HiEIZ L D 1F-
7z, 72— 13C, 1-3C (neo), 1-3C (PAI) a~c, B LU 266D
HHAIFEI % 2.5 X 10% /ml (R L, &7 0—> Tk |Z100C
DX~ K77 ADRERPIZ0.2m] GIMES X 10°4) AL
7o, SHMBIC T — FOVEREE T IZ AR L TR L s LIE
PRI TRELHEM L, REMNIZBA V7 sty b, H
W) 15ml - T U EZ T K 20 - HE K 85ml A S A A Yeta ik
femlEALL, KRETWHEEL T & GigE—S e LTHsiB L
WARCHSE L, T0%Ty /—b 100ml - R LT ILFE il
10ml - FEEE 5ml#* & 7% % Fekete [l 520 € 24 B I & L 72,
B, CIEE UIEE LT & SRR (X 20) THIEL 7.

20
= & *
E

— %

8
O
§ 104
T
]
g .
l—.

0- T T T

2 4 6

Time after tumor cell injection (weeks)

Fig. 3. Growth rates of tumor cells following subcutaneous
injection in nude mice. Tumor cells (5 X 10°) were injected
over the lateral thorax of nude mice. Tumor diameter was
measured using calipers. Each point shows the mean tumor
diameter of 3 mice 2, 4 and 6 weeks after tumor cell injection.
@, clone 1-3C; 4, clone 1-3C(neo); B, clone 1-3C(PAla; ¢,
clone 26-6. Statistical difference was examined by the
unpaired t-test. * p<0.05 versus clone 1-3C.

il

Mifn BRI 1 < A 2, BES0 mlEnboszc
ILIRES S DA

K. #EEreenvtast

MOENF(EIZTRTY £ SDTE L. HEOPHHEO st
FHPRENLIE O vt E, #7213 Mann-Whitney @ U
AT, SEBREATS % RMOM G R AT EMICHESED ) &gy

B =

. $H¥NATUEAE = 5 000 & BBEFHEN

92 13 pcDNA1neo-PAIL i A # 1-3C(PAD)a~e (laned ~8) 04
/ L DNAAHZEA L 7 PARL#{4F (exogenous PAL-1 gene) #¢
FELTVA I EERLIMRTHD. 4RO ERRNYF
(23, 16, 9.9, 5.2kbp) ZMA T, HEADFL ¥+ (9.6,

i

&
o

))l
¢
*

PAI-1 and ur:A antigens
(ng/ 10 cells)
*

3
l

T

1-3C 1-3¢ 1-8C 1-3C 1-3C  26-6
(neo) (PADa (PADb (PAlc

Clone

Fig.4. Levels of PAI-1 and u-PA antigens in media conditioned
for 24 hours of each monoclonal cell line using ELISA ( @,
PAI-1; (J, u-PA). Values shown in this figure indicate X & SD
from the 3 experiments. Statistical difference was examined by
the unpaired t-test. *p<0.01 versus clone 1-3C.

Table 1. Number and incidence of pulmonary metastases resulting from intravenous injection of each clone

Number of pulmonary metastases

Clene — Incidence
x =SD Range
1-3C 1.20+3.16 0-10 2/10
1-3C (neo) 0 0-0 0/10
1-3C (PADa 15.114.3% 0-43 8/10
1-3C (PADDb 920 11.2% 0-27 6/10
1-3C (PAI)c 19.6+15.6* 0-46 7/10
26-6 >200# >200 10/10

The number of pulmonary metastases that formed on the lung of nude mice was counted under a dissecting
microscope 3 weeks after intravenous tumor cell injection. Values regarding the number of pulmonary
metastases indicate X 2=SD and ranges from 10 experiments. The incidence indicates the number of mice
with pulmonary metastases/the number of mice receiving tumor cell injection. Statistical difference was

examined by the Mann-Whitney U-test.
* P<0.05 versus clone 1-3C.
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4.4, 3.9, 2.0kbp) 2SHEFE B8/, TS BamH LTl o4, SO 2266NDY T NIT -2 1-3CKR 7 T 1-3C(neo)
23kbp D /¥ Fid b b ANE AT A B INTE M PAL LS (51 [ZHEARTHPEA L (i e 7P & 527z,

(endogenous PAIL-1 gene) Td %Y. 23kbp D/ NIk, #Hfn T —J, OO KO, Bl 21X16 L 9.9kbp D vy K
BATITo T W7 a— > 1-3C (lanel) & 7 10— 26-6 1377 A DNADOHIRBE R EHLSA T il AE Ly 7
(lane2) N7 ¥ =T FGAINOHZRFTHEALz71T— 2 1- MTE v, 77 L DNAOSEEHILOMERE, W—InR T
3C(neo) (laned) TH D LNz, DNAH L) TILIKET 5 &, L& KRB E 75 A 3 FpUC19®D BamH 1iH{b4: 14

Fig.5.  Gross section of lung metastatic colonies of clone 1-3C (A), clone 1-3C(PADa (B) and clone 26-6 (C). Tumor cells (6 X 10°) were
inoculated into the tail vein of nude mice. At 3 weeks, mice were autopsied under ether anesthesia and the lungs were colored with black
ink by Wexler’s method'”. White spots on the lung are metastatic colonies. The scale bar indicates 2mm.
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A Endothelial cell B Basement membrane

- e e Eomels e —
Platelet aggregation Blood flow
G Tumer cel = LTSy Fibrin clot = —p D
IS i e L P e e
———— e e
Tumor cell adhesion Lodgement Fibrinolysis Tumor cell detachment

Antifibrinolysis
Fig.6. The sequence of tumor cell arrest and intravascular proliferation portion of the metastatic cascade. (4) The tumor cell initially
arrests with close contact of endothelial-tumor cell plasma membranes. (B) Aggregation of platelets and formation of fibrin clot occur
immediately after tumor cell arrest. (C) If the tumor cell expresses high levels of u-PA, fibrinolytic activity is promoted in collaboration
with t-PA secreted by endothelial cells, and the microthrombus is dissolved. (D) The tumor cell is detached and washed out by
reestablishment of blood flow. (E) If the tumor cell expresses high levels of PAIL-1, PAI-L inhibits fibrinolysis caused by PAs and helps to
preserve and develop stable microthrombus. (F) Endothelial cells are separated with tumor cell proliferation in the vessel, and the
basement membrane is dissolved.
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(2,686bp W) 4> 70y METHETAILET, F4&H
BB RN R L D 3 L7,

Dbz ehe, 4/ LDNARICHERMOE A PALLE{ETF %
Horo— 2 1-3C(PADa~-e #1856 Z LW CTE, ThHDH,
FIZ1-3C(PADa~c D3N 7 a0 — 2 FHWTUTOER LT -
7=,

I. EEMp oLk EhEse

WG FIZEE L2870 — 2 & L REMIZEEROE Y
A7z (03), BIETEARELZZT/-20—221-3C (neo)B &
7 o—1-3C(PADa~clE 7 0 — >~ 1-3C & H~IEEEN K
HEEICHEERRE Do/, Z 10— 266X BEEOMAN
ROHEC 70— 0 L3CITHABHAERO O HEELRDT.

. PAI-1 &V u-PARIRE

[ 4 13 3% DMEM 35 T 24 BR Bl B B O R AR /P O
PAF1 B L O uPAHEEZR LSRR TH A, PALIHERIZ
70— 1-3CTIEFH40.6ng/10°H TH o 7. *HBE LT
pcDNAlneo N2 ¥ =75 A I FOAZBALL 7O -V 1-
3C(neo) Tl 44.4ng/10°8 T& V) PAL-1 5B OB e A - 72,
PAL-1 cDNA# A #:1-3C(PADa~c Tl 7 0 — » 1-3C IZ A E
WML 3L LoOPA RO, oG TFEAKL
3C(PAD a~c DE WPAL-ISHMIZ 67 ALl EEE L T iz
PAI1 &N 7 0 — » 26-6 TIX388ng/10°8 Ly B —> 1-
3COMIETH o7z, —F, wPARBBR&E 7 O—r b
14 ~ 20ng/10°fH O R TH B2 4 {, PALL cDNAD#ET
AL A uPARBEANDORBII L h o 12,

V. BB hisEaE

FlRE 70— OEBREEBEE L RLLERTS
%, 51 Wexler® o4 12 & 0 Bett L iR 5L 0 KSR
BETHL, EBEEMERGCAICEHRCEDONE, 0
— 2 13CEBEML-X — Ny 2 TI3 10084 2 PC 12 D Al i
BESBE SN, ZOEBEL 10T L ah o7 (1
54). 70— 13C (neo) TIZ A7) EIfilERHEIE T 72 (2
OLNLh ol BIETEAZT3H0 s - 1-3C
(PADa~c Tl3 10DCH 6 ~ SILD I THfE R B A A S,
BLAZIZHEML Twiz, MBIy 0— > 1-:3C(PADa D54
ZRL7z, v o— 266 Tlxaplicliimis o (W5C), fiE
¥ % { 10T 5 PLIEREREfE S DLPNIZ L L 7.

% 3

b bR A P RE A HT-1080 (& 58 ) % i B RE 2 5 - T 0 Il
ERERICL TS RTYSE Y, 20 HT-1080 (234 — 7% Al
BETIEL L, SRR OMOLET YV THE I Lidd
FHEMEN TV, HT1080 A & A A IIEIC & b s &
N2 PALLIE M2 S EBTER D 7 10— 1:3C0'0 2, A
PAL1 cDNA % BEFEA L PALLIEM % &0 5 2 £ 12 & b filg
BREICED L) BT ALNL I ERET L. EETEAR
AV 7-PAT1 cDNAIZPAFI 2§52 2TOT I /#iEka—F
LTBY, RSN BPALIEHE G AERMLBEEZHEL T
HLEZONDYD, BETEIX) VBV Y LB
AR <, F S ARICHINBICS 2 A EM LAV
R7zrva PR BEFEAOLEE LTEAR
(EF O, B, SEBEL EFELOLD, boHL
ORI V#E L &4 2RI L TRV BEMkL X —
R 2ADEIRMNICIEST 2 MATEHERE TV OEREITH /2

[l

BB TR I PALL # BB 2 208 L4k
DEFFEEINTz. — RIS IEBE (stable transfectant)
OB VAL —EPEE BB (transient transfectant) %42 2 & &
DLREETH B, THIERBRGTEASNIER, 25y —-73
A I FAHIRRE RIS AT —B\HIZ S KT ER s
b, FOWK, TNOHDOIT L —EHAHENIZAD AARTE Egtakic
MARAIN TR L TEELABEERMBE 257205
L. —BEEERE TR ROBITEA LB EF 2 k0
FAZZTET I LN TE RV -OERBE L EICHERT2 2,
MTE L. —F, FHRBEHKREAERF2EE R AL
HAAFN TV S DIl R O - IR I E A BT
BTSN EI DD KE L RIETEY ORI E #Hy
BIENTREL 2 2P, SEOEBRTIEY 225 ¥~ (G418)
1242 GERD EOBIRERELIT, 67— {bLEE
L7:PALI B A ED L 70— DA EERIZH V. PALL
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T, WTNORGETFEAGLBHRTHS 7 a— 2 13CIk
T G418 12X 5 50 % HIE I iEE (median inhibitory
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PALlizk) > /a5 7—¥ - f>eEy—77 31— 2R
L, Z2hETicfioty) > 7a5F7—+4 - £ ey -2k
W REFE T o L meshTwa®, 41, PAILERE
TF-EARRIZDOWT X — P A EERE TEME:IC & 0 EENE
GEAE R Hbk & I L 7o, BB RO KHEEIC IS BICHEE
137 &, PALLGE{Z-FE AL & B AEPRBEIEARIC B v
%f. ) ﬂf:.

PAI-1 cDNAH 7 00— > 1-3CIZEA SN Z LIz HHF g
TNFAE =3 VK BBETHNTCHER L /2. PALLE(E
T-# A H:1-3C (PADa~e Tlik MHNEASTERILE T 5 HTELED
PALLBIZFD/8 2 F (BamH 1IELOB£1323kbp 77 7 A
Ry LIS, BEOSNEMEO PALL O/ Y RO Sz (4
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FREALCRETRELHNTAZLICE - T, MBENENH
BM:AHE L. 48T CHsOr MEECESRLIENSY/
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PAHIE L~V LR & IHIA A S R VWI &6, PARLE
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L A5 P B 38 L SR LR AV & v v (B 6D). xiJ Iz

HE S AR ASPATL %5 < 3R L TV 2 56 (UGE) 12 N
JEHIT A S 06 2402 ¢PA % A U LB Pk A }I{Hﬂl s
T 17 R T SR AT & AL QW BB (T ) T,

%ff)%.’f e TSN & AT B LS e IR A AR RS L,
R (MBE) ko SR BB E L 2 E AT

Linh,

We 1, Matsuda & WMIEHT-108012F AT 1V =T %
A LT X = vy AOISERIRINC SR L, B o PRI )
A& i L7z, o4, PALL ml,’l-ﬂ)“-,;w 70— 3 PALLIS
PO 7 10— 2 2 &) MR 5L 2 & &1
Szl F7:, PALLIGEO @&V 7 o — 2 Lfilvy -2
OIIIE w-PABERER 7 MU 7T DR LI A
W&, F T EHIR I MR D HEE LD & A D
& M f[ﬁl @) PAL-1588LIZ & Z')}bef%{(mﬁ PEA BRI T
DREREE R ES RSO & Ik S SiEfETE 2
bk mf.:..;l.;%f%:f:. LAY Y BLUHPALLE S/ 7
o — LIRS 0 BRI OO W R 81 & il 8 g AsEN) &

BT EERL, BERNENES & OPALLTEANE ML O H,
IESF SRR B L T A 2 L 2 A 72, BIFE, BRR

A\

Bz d 77— 770>,«Nuym;%mﬁMﬁmm% W%

P LB RS 0 SRR R S BRI T B, F TR
2B A IUMEEEIRE (TAEY ¥, TRAY TS0 Y)
2L BEERIIHIRRE D RE ShTna 9,



534 i

A OEETIE, EEMIIZPAL cDNAZ BZFHEAT S
V) FEEZHVWPAMI SR E V) 1ODIEE DA% T S+,
ZTOMERESED L I IELT 20 5 L7z, PALLEE
FEANZ L DRI R sz 2 Eh s, PARLIZZNS
BT AMEEELRETLIEELRRNTD1I2TH B 2 LA
Lol a&nre. 4k, BEUEZEOEBERESD 2 VI TFRET
V) B S b IEBHILO PALIIGEHA E S I2EEH S b
ETHbH. FLHPAILIE ) 70— F LIRS T v F > &
PAI-UB{EF 7 &% B U 72 IR O S N 3G 18 o W g ik
bRVIZHIRES D,

& B

1. & MERHERIEMN A HT-1080 % & 538k % 1L 7= % PAL-1 G %
Dy u—r13CI2e | PAI-1 cDNA# ${ZFEAL, #HO
PAL-1 55t 5 56 % 1-3C (PAD 2 #32 L 7.

2. BT TE AR 1-3CPAN LB AT IATIZ & 1 4L PALL
BIETFEH2ZEHMREN, ELISAEIZ L 28 Ccro—221-
3CITHARIFLU LD PALI B HDH 7.

3. X— N<v ZRBIRMNICIESNELE BT 2 5 g
BEEZFM LA, BETFEAKISCPADIE 7 -1
3C & B L CABICHEBREDToE L 72,

4. DEXY, EEMIEOPALLEN:IZHT-1080 12 B v Chi
EMELHET 2EELZRTTHL I LW E ko,

# i

WERZBIZMEA, HEH - WM £ L2 BE mBm s
FELLHEZRL Y. TRIGNIRELRE T LT BIULITHIC
LI NBHCLET. AR LTERLIMBREREEL
717 4 =y REEBEEREN B. R Binder #0%, £ RASMATEAM
Rl BiE L G R Y S L ET, F 0 ROBATIZ S 12
DRI E 3 L @K RS LB S R BE 0 S 2k 0 (T
CHTLzw L LiFEy.

LBRHLOETO—ERIL, 5528 [ B ARSI R 2 25 R
WiEkSs CGUR) , %100 AEBABELERZWNEE BHF) , 45
B AR SRS () DBV THRE L,

&R

X ik

1) Tsuchiya H, Tomita K. Prognosis of osteosarcoma treated
by limb-salvage surgery: The ten-year intergroup study in Japan.
Jpn J Clin Oncol 22: 347-353, 1992

2) Jaffe N, . Weekly high dose methotrexate-citrovorum factor
in osteogenic sarcoma. Cancer 39: 45-50, 1977

3) Rosen G. Preoperative (neoadjuvant) chemotherapy for
osteogenic sarcoma: a ten year experience. Orthopedics 8: 659-
664, 1985

4) Meyers PA, Heller G, Healey J, Huvos A, Lane J, Marcove
R, Applewhite A, Vlamis V, Rosen G. Chemotherapy for
nonmetastatic osteogenic sarcoma: The Memorial Sloan-
Kettering experience. J Clin Oncol 10: 5-15, 1992

5) Friedman MA, Canter SK. The therapy of osteogenic
sarcoma: current status and thoughts for the future. J Surg Oncol
4: 482510, 1972

6) Goorin AM, Abelson HT, Frei E III. Osteosarcoma: fifteen
years later. N Engl J Med 313: 1637-1643, 1985
7) Romsdahl MM, Lindberg RD, Martin RG. Patterns of
failure after treatment of soft tissue sarcoma. Cancer Treat Symp

i

2: 251-258, 1983

8) Tsuchiya H, Christ G, Okajima K, Hufnagl P, Seiffert D,
Ohno M, Takagi Y, Tomita K, Binder BR. Enhancement of
antifibrinolytic activity and thrombogenic activity through
consecutive in vivo selections of human fibrosarcoma cells (HT-
1080). Fibrinolysis 6 (Suppl 2): 60, 1992

9) Fidler I. Selection of successive tumour lines for
metastasis. Nature 242: 148-149, 1973

10) Matsuda E, Tsuchiya H, Katsuo S, Tomita K, Abe H,
Hufnagl P, Zheng X, Binder BR. Lung metastasis formation and
PAI-1 expression in human fibrosarcoma (HT-1080) clones.
Orthop Trans 18: 593, 1994

1) REE=. b MUMERIEAE (HT-1080) DR TR B
BB ATL - TIAI ) =42 - ForFN—F— . 4
L ¥y — (PALD) O&FENIZDONWTOELE +LESE 105: 736
744, 1996

12) Rasheed S, Nelson-Rees WA, Toth EM, Arnstein P,
Gardner MB. Characterization of a newly derived human
sarcoma cell line (HT-1080). Cancer 33: 1027-1033, 1974

13) Christ G, Seiffert D, Hufnagl P, Gessl A, Wojta J, Binder
BR. Type 1 plasminogen activator inhibitor synthesis of
endothelial cells is downregulated by smooth muscle cells. Blood
81:1277-1283, 1993

14) Spies T, DeMars R. Restored expression of major
histocompatibility class I molecules by gene transfer of a putative
peptide transporter. Nature 351: 323-324, 1991

15) Felgner PL, Gadex TR, Holm M, Roman R, Chan HW,
Wenz M, Northrop JP, Ringold GM, Danielsen M. Lipofection: a
highly efficient, lipid-mediated DNA-transfection procedure. Proc
Natl Acad Sci USA 84: 7413-7417, 1987

16) Freshney RI. Culture of Animal Cells, A Manual of Basic
Technique, 2nd ed, p137-147, A. R. Liss, New York, 1987

17) Bowtell DDL. Rapid isolation of eukaryotic DNA. Anal
Biochem 162: 463-466, 1987

18) Sambrook JF. Molecular Cloning, 2nd ed, p7-19, Cold
Spring Harbor Laboratory Press, New York, 1989

19) Wexler H. Accurate identification of experimental
pulmonary metastases. ] Natl Cancer Inst 36: 641-645, 1966

20) Fekete E. A comparative morphological study of the
mammary gland in a high and a low tumor stain of mice. Am J
Pathol 14: 557-578, 1938

21) Bosma PJ, van den Berg EA, Kooistra T, Siemieniak DR,
Slightom JL. Human plasminogen activator inhibitor-1 gene. ]
Biol Chem 263: 9129-9141, 1988

22) Pannekoek H, Veerman H, Lambers H, Diergaard P,
Verweij CL, Zonneveld AJ, Mourik JA. Endothelial plasminogen
activator inhibitor (PAI): a new member of the Serpin gene
family. EMBO J 5: 25392544, 1986

23) Chen C, Okayama H. High-efficiency transformation of
mammalian cells by plasmid DNA. Mol Cell Biol 7: 2745-2752,
1987

24) OgawaM, Tsushima T, Ohba Y, Ogawa N, Tanaka S, Ishida
M, Mori T. Stimulation of DNA synthesis in human fibroblasts by
human pancreatic secretory trypsin inhibitor. Res Commun




PALLB{ZTFHE AL X 5 I ae o 54 535

Chem Pathol Pharmacol 50: 155-158, 1985

25) Nardeux PC, Daya-Grosjean L, Landin RM, Andeol Y,
Suarez HG. A c-ras-ki oncogene is activated, amplified and
overexpressed in a human osteosarcoma cell line. Biochem
Biophys Res Commun 146: 395-402, 1987

26) Kitagawa Y, Ueda M, Ando N, Shinozawa Y, Shimizu N,
Abe O. Significance of int-2/hst-1 coamplification as a prognostic
factor in patients with esophageal squamous carcinoma. Cancer
Res 51: 1504-1508, 1991

27) Joos S, Scherthan H, Speicher MR, Schlegel J, Cremer T,
Lichter P. Detection of amplified DNA sequences by reverse
chromosome painting using genomic tumor DNA as probe. Hum
Genet 90: 584-589, 1993

28) Rannie JAN, Ogston D. Fibrinolytic activity in malignant
disease. J Clin Pathol 28: 872-874, 1975

29) Markus G. The role of hemostasis and fibrinolysis in the
metastatic spread of cancer. Semin Thromb Hemost 10: 61-70,
1984

30) Jones DS. Sequence of events in experimental metastasis of
Walker 256 tumor: light, immunofluorescent and electron
microscopic observations. J Natl Cancer Inst 46: 493-502, 1971

31) Crissman JD, Hatfield JS, Menter DG, Sloan B, Honn KV.
Morphological study of the interaction of intravascular tumor
cells with endothelial cells and subendothelial matrix. Cancer
Res 48: 4065-4072, 1988

32) Kwaan HC. The plasminogen-plasmin system in
malignancy. Cancer Metastasis Rev 11: 291-311, 1992

33) Sappino AP, Busso N, Belin D, Vassalli JD. Increase of
urokinase-type plasminogen activator gene expression in human
lung and breast carcinomas. Cancer Res 47: 4043-4046, 1987 .
34) Kellen JA, Mirakian A, Wong A. Single-chain urokinase-
type plasminogen activator in a tumor model linked to metastatic
potential. In Vivo 2: 155-158, 1988

35 Reilly D, Christensen L, Duch M, Nolan N, Duffy M]J,

Andreasen PA. Type-1 plasminogen activator inhibitor in human
breast carcinomas. Int J Cancer 50: 208-214, 1992

36) Foekens JA, Schmitt M, van Putten WL], Peters HA,
Kramer MD, Janicke F, Klijin JGM. Plasminogen activator
inhibitor-1 and prognosis in primary breast cancer. ] Clin Oncol
12: 1648-1658, 1994

37) Markus G, Camiolo SM, Kohga S, Madeja JM, Mittenman
A. Plasminogen activator secretion of human tumors in short-
term organ culture, including a comparison of primary and
metastatic colon tumors. Cancer Res 43: 5517-5525, 1983

38) Grondahl-Hansen ], Christensen IJ, Rosenquist C, Brunner
N, Mouridsen HT, Dano K, Blichert-Toft M. High levels of
urokinase-type plasminogen activator and its inhibitor PAI-1 in
cytosolic extracts of breast carcinomas are associated with poor
prognosis. Cancer Res 53:2513-2521, 1993

39) Malone JM, Wangensteen SL, Moore WS, Keown MA. The
fibrinolytic system; a key to tumor metastasis?. Ann Surg 190:
342-349, 1979

40) BREFE—. b MEREAREME HT-1080) ORIz kIE
ToUXF—EIATTIRI ) =TI FR—F—B L
TIAI/ =T IFR=F - ey —-10OFE. 2
R4vEk 103: 628-638, 1994

41) Zacharski LR, Henderson WG, Rickles FR, Forman WB,
C‘ornell CJ, Forcier R], Edwards RL, Headley E. Effect of warfarin
anticoagulation on survival in carcinoma of the lung, colon, head
and neck, and prostate. Final report of the VA Cooperative Study
75. Cancer 53: 2046-2052, 1984

42) Gasic GJ, Gasic TB, Murphy S. Antimetastatic effect of
aspirin. Lancet 2: 932-935, 1972

43)  Stringfellow DA, Fitzpatrick FA. Prostaglandin D2 controls
pulmonary metastasis of malignant melanoma cells. Nature 282:
76-78, 1979

44) Honn KV, Cicone B, Skoff A. Prostacyclin: a potent
antimetastatic agent. Science 212: 1270-1272, 1980



Transfection of Type 1-Plasminogen Activator Inhibitor cDNA Potentiates Lung Metastasis in Human
Fibrosarcoma Cell Line HT-1080 Chiaki Sunayama, Department of Orthopaedic Surgery, School of Medicine,
Kanazawa University, Kanazawa 920-8640 — J. Juzen Med Soc., 107, 526 — 536 (1998)

Key words type l-plasminogen activator inhibitor, gene transfection, human fibrosarcoma cell line HT-1080, lung
metastasis

Abstract

The present study was performed to examine the effect of type 1-plasminogen activator inhibitor (PAI-1) on
hematogenous lung metastases by transfection of PAI-1 ¢cDNA into the human fibrosarcoma cell line HT-1080. The
monoclonal cell line {-3C was established from HT-1080 in 1994 and shows low expression of PAI-1 antigens and low
metastatic potential into the lungs of BALB/c-nu/nu athymic mice. Human PAI-1 cDNA (1,426 bp) was ligated into the EcoR
I - Xba 1 polylinker site of the mammalian expression vector pcDNAIneo. That the plasmid carried the PAI-1 cDNA in the
sense orientation was confirmed by restriction enzyme analysis. The construct, pcDNA Ineo-PAI, was introduced into the
parental clone 1-3C by lipid-mediated DNA transfection. After 4 weeks of selection for resistance to geneticin (G418), 5
transfectant clones expressing a high level of PAI-1 antigen were isolated and used for further characterization. By employing
Southern blot analysis, a 23 kbp band exhibiting authentic genomic PAI-1 DNA was confirmed in all clones analyzed,
whereas the bands of exogenous PAI-1 at various sizes of the DNA fragment were found only in the transfectants. Antigen
levels of PAI-1 and urokinase-type plasminogen activator (u-PA) in the conditioned media derived from each clone were
measured by a sandwich ELISA using a monoclonal catching antibody and a polyclonal detecting antibody. A 3 to 4-fold
increase in the expression of PAI-1 proteins was noted in the transfectant clones when compared to the parental clone 1-3C.
On the other hand, the expressed levels of u-PA in these clones was not change after DNA transfection procedures. The
metastatic potentials of each clone were evaluated by counting metastatic colonies formed in the lungs of BALB/c-nu/nu
athymic mice 3 weeks after inoculation with the respective tumor cells into the tail vein. Transfectants with a high level of
PAI-1 expression showed a significant increase in both the number and incidence of lung metastases compared to the parental
clone 1-3C. These findings suggest that PAI-1 expression is a key factor regulating the metastatic potential of human tumor
cells.




