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Balb/c =9 A% A\ - KRB EEROMBE L R DNA
SR SIGE T il B Rl i O HIC B3 2 1%

SRAFEFRMABEE=ME (EE B8 K&
X " @\ h

r/mHM-SFME-1 #ifit, 12BEO7 $ VBB Z ) v vhb A VEBBRIAERER e + cHarasl =9 A
c-myc % SFME #ific B A U THLEERMERE (ras/myc-SFME #fifg) ¢, Sbrx+ =1 v VifEBETFEEL S 72
I F pSV2neo #MA L TR IhHMIAT, Bab/c =Y ATBVWHRAEBYEITILNHEIR TS5, KFETIZ, 2
ADEREROEREF AL LTARRBERATASE»E, &, BNEBORH 24521 DNA HIERIS (PCR ) ¥ AWT
FO RN TEALENEELATHI ERENE L. 20, 7KL~y ARECBEL, T ORI
~DEBEB YL, wEOFEE LT, FESWNEE L PCR v AV 7. PCR TR, 'S4 ~—%EERL ¢
c-Harasl D=7V v OWBICHREL, =2V v 1 012885 (base pair, bp) Z#IF L7z, ZOMKR, HEEMCER 1T
HE ALk, PCRETH BNEERFOBIBEY LRI TAHI L0 TE, BRAROBHRAFETLTRTH S Z LR
Ehic. kK, MEBEBMEN Y EETA 1D, BEEENHEL /mHM-SFME-1 fila L o DNA b L, HIRERE
Hind Il 1= T4, RSIBBRLABIESR v A DNA L 2BEEC TREA LERERLE L. £84% PCRIBICTHIEL,
DNA ~A 7V E4 €= g VT RERCHERETEYORLZEREL, BEMREIFR L. TORKR, v A LEfakD
10' ELL E O ESMEA bhiE PCR B CHRHENTIETHD & W SRy EL. ZORBROWTIX, HIREEE EcoR | %

AWTHREREERLESAE S, RERRORERRIMELH, BREEH OO0 TH . TORER L HEBESNR
FOTBAEI4E Bk 15X ETH D, 28 BT A0X I EEHERNE R, LEOKER L Y, 1/mHM-SFME-1 #ifR &K
BORVW~ Y ARAVCEEREBEFVELTERTHY, BN EBEREORMCAEREBMROEEN LR EIC

PCR 3 FRATH B Z WK hic.

Key words metastasis, PCR, quantification, r/mHM-SFME-1 cell, lung

BERAACTEECRROE | NXENFEYTHD. L
L, 2lEfomER, ¥y 7l ORBEZEOERICHL,
FEHRTHE BB ORBTRR IR FB™ ML TS, —F,
RIED A B =X 2DV, DTFEDENFEOERICLY
B4 OBEETOBMHRETAREIh, BEL OBEMRNT
LEATWD. Eio, RIRETIE, ¥4 b1 VERER DR
LW EREE OEAS, FREOER OB ING, BE TR
BETEEL—DOBRTRLELATWS. Lhl, ¥OK
H, BEIKCHATHCEREBER L 4> TWSEFP, Fi
BERTAH, HBHARRCRE Licwilicd, BREED
ERCIZEREEL OMENB - TWAH., ZDO X5 REDOF
T, BEEBORK#O—2TH HEROMBEINEEREEY
PR, %< OBREME HEER MEREROBIY, BB O
BE, M, BB BT AR AR BREI R TY
Z)l)-vl'l)'

BEEAIh W5 EBER 72X, Bl LCe b
AR 2fotcbol, BB EE- LD ERD D .
i, EHIAOEEL LTI — Fe v Al EORERELE
SEYBBCORTVATY, ZoESE, £ FEREDRRED

SEEL 6 SE12H 13H AT, TR T 4 2 A21%HE

BEEEMRE LCHES ZEABTRETH D, EEOEHENEE
EEANDL5 X TERDTCERTHS. LrL, GBRIIEMREG
DEOEMOMIC, BECEEKE GBI - T B LHERIZH
THEY, SHEBCET 2B ARTRIM TR TN 52 TE
BLAThSESRWEESAE LTEEhTWS. ZhAbER
BT AHEIL, £TCORLBERENTHTS> 2L THEALL. L
L, BEBcBEGRTsRFIZ, AR, MingEss T, ik
= b Yy 2 ASMEERDY, BRETY, BIGEETRE
HLDLDHH D, L ThERIED THEBETHEALE T
WhEELLRDID, REETIIRREANTT S 2 Li3ED
THEETHS. —F, fE%, BEBOMEIZEL LORERENS
B F )b TR, ZOFEIEET, TEENR
Bt en, BLYERLTWARE, »OBRENLOKES
DEBEATVWEREIRETH S P, BBEOKND, 5D
WIRIEBAIR e SIC oW COFMEEETH b, EENTE
THBEARBE IR T 5.

4@, 1/mHM-SFME-1 #ilax v, BEBWGRTOEE
EBMAROEREYR A, A, SFME f1fa™ gskoM
JatH%. SFME #faix, Balb/c ~v RERTH B, BER

Abbreviations: bp, base pair; DAPI, 4, 6-diamidino-2-phenylindole-2HCI; F/D; HAM 12F/Dulbecco’s
modified Eagle ; PBS, phosphate-buffered saline ; TAE, Tris acetate EDTA; TE, Tris EDTA
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fErfEicio VR T, EFOMREZET Y MEYETREMHOF
TRPFATE . L L, BEETFRIVHEGELREIRS
&, MEZXSLEHPCOMBATEL LD, D{EEEDOHKLE
EdiC, REBEHTFICHTHEEENHERT S &5 By
FoTWa", Ebhic, WEEHRMROEBEEEOHEL R %R
© Balb/c TV AXACTRHATHIZ LN TEL LV HEHL
BDH. CDL5icHEEREMBO—2>0 ras/myc-SFME #
B, 12BEDT I BRI ) v uhbAY) VIZBBRER:
b FEME c-Harasl &< 9 A c-myc % SFME #ifaic#A L
TELIHRETHS. Cofifte, IHRFA <1 v Ui
WRBEFEELTFA 3 F pSV2neo ¥ VA LTCEHEERE G R
TRcHfaE B, COREELEMARY Balb/c v v A B
Ltk s, BEECEREBYEZTHROSEA T2
oo, TOMRE Y ALBRTHR Lch L, BEX
e —=v2 L, r/mHM-SFME-1 #IBa% FEST U720, K
ML, RERDEBEBERRICH BRI TV 2 Mfakk & g L
T, EBREBRNT 25 2 C LV ERLCREREET AN IUR
®wIhs.

AR, ¥7, BOEREBEBOE T AL L LTOKMROE
AR OWTHRE L, ki, BBROFEMEDO—D2 & LTHER
#) DNA HIESS (PCR #%)™ & A\ CEEME RYEE T
DERHEATTENEMCOWTHRF L. 86K, PCRETEE
MRcERN e b c-Haras] BETFR2HEIE L TRER L FER
THZLICL Y, ERE L -EEMREOEEL AT,
UEZBE LT, SEMNEREF L LWEBER O
e LTo PCR %05 A, BIUHBEROWTHLRK
THLEXEME LTUTORREYT -2,

MEH LV FHE

1. BHEEEH

ras/myc-SFME #fa12, SFME #la™iz v b BERLRE kg M
B c-Harasl BLU= YA c-myc REALTHE L IHfak
T®, Balb/c = v ABEEREM %7 . Nomura 543, A v =
VINAZAKZ D. Barnes X b 5 oK fifgc, x4 ~1 v
MHEEF2 e 752§ F pSV2neo ¥EA LT, Hitciw 1/
mHM-SFME-1 #ifa% &7 Lz, Z OffaiE, Balb/c =% AT
BUCBREBREY R T, KRR CREBEEME L LT
AL, £TOMKE Loo 5P DOREEICHE » R BMEERIC X
DHERE L, DLERC—% 10% (v/v) FEEL Y <~ I8 8 0 v
(Flow Laboratories, Mc Lean, VA, USA) iz 7z~ 4 12F/%
Ry aZE A — Sk (HAM 12F/Dulbecco’s modified
Eagle medium, F/D #%#1) (Sigma Chemical Co., St. Louis,
MO, USA) A\ C, 5%CO;,, 37CD&HT THE L, i
e,

I. r/mHM-SFME-1 $if0 BB HEDRTE

WIERERE L 08 1X10° @D r/mHM-SFME-1 #ifa% v v
BAE M - /K (phosphate-buffered saline, PBS) iz 1% X
¥, 68D Balb/c ~ v AD R BIE LTz, +0%, BRI
NEBHEEBRORAREY, BRI FAXBWHIL,
Balb/c =% 2 wxt45 r/mHM-SFME-1 Sl SESEL 7
Nz,

. SFME #8849, ras/myc-SFME #i}2, r/mHM-SFME-

1 /5D DNA #ii& b b c-Haras] O
1. 4T DNA oHH

R D &4 T D thiEER O SFME M, ras/myc-SFME
M3 £ O r/mHM-SFME-1 g%, PBS 0T 1 m¥%# L
ZTOHEMKC, 01% Y7 v v (Sigma Chemical Co.) & 0.2
mM EDTA (FiXt#3g, KiR) ODREAWE 5004 inz 7o, SR
T1IHHEE LGl 2 G ek, KEHfI) Sy vr
v e £ & — (Gibco, Grand Island, NY, USA) [BKEE
1004g/ml] 2SR, Zhic, 10% (v/v) FE@ILy v RRIR
MEx Mz 7 F/D A EET, 15Sml RY F oLy s . —
7 (Corning Glass Works, Corning, NY, USA) & L. 4
C, 3,000EHE/4"C 5 HEOEOLET, EEZWS HhE L
%, ¥ow—E F/D BT L, BT (model ZBI,
Coulter Electonic Inc., Hialeah, FL, USA) % Fi\C, #laf%x
BEE L.

4°C, 3,000[EH/4 T 5 HE0 LB M, 5ml OF
g [100mM EDTA, 20mM Tris-HCI (Sigma Chemical
Co.) pH8.0, 1%SDS (Sigma Chemical Co.)] B X, T4
o —< K (Merck, Dermstadt, Germany) 20mg/ml % 50z % jn
x, @ Lic. KLTIHMEEE, S0COERNCH L, B
FER12FEHER SR CHMLE. hic, Sml OFERM7 =/ —
R, HE) - sr e T b s (REMEE) - VT I AT R
= — b (FDEHZE) (25: 24: 1) AW E M2, SETOSED B
HCEBR L. 15T, 3,0008ER/5, 205 E0E o,
T/ —ABERBGE L. FREOBREYILIC2EEDE
LT DNA ##iHi#8, KM =5 = — 70 M) %
2T, BERTOFHLE L. BOHE, P=Fr=—FARBY
T5REL, BERRO =+ =~ 7B BML, BB
RERRF - — 7 (SHMIE, KHE) €B L, TisEDTA
(TE) #2f5%& [10mM Tris-HCI pH8.0, ImM EDTA] iz LT 3
AMIEN T - 7. B5hic DNA 8%, 9% KEH (5L
UVI160, BE, 5&0) 2T, 260nm B3 %% E (OD)
#HIEL, 1 OD % 50ug/ml & LT DNA EEAYEH L, L%
DREHZ .

2. fmREESRARE

% 10ug © DNA %H[EEER Hind I (= v Rvv—-v, &
1) %72 HIRREESE EcoR I (= v Bv o —v) 2 FH, LLTOXH
ETHE L.

HIR#%%E Hind T #{LTix, DNA BRE VKRR 27 L7 —+&
A (Sigma Chemical Co.) 10mg/ml % 3 , Rt B&EEK (K
B 10mM Tris-HCI pHT.5, TmM MgCl,, 60mM NaCl] #ig
AL, HIBBERZ 2 N f37TC THIL Lz, HIfREEE EcoR
I P{kTiz, DNA ¥BIC ) B2 7 L7 —+ A 10mg/ml %
3ul, BIORICARER [(BREREE 100mM Tris-HCl pH?S5,
TmM MgCl,, 50mM NaCl, TmM 2-A LB 7 b= & 7 — L (3
), TFnr{ky v 7a7 3 v (Bethesda Research Laborat-
ories, Gaithersburg, MD, USA) 50ug/ml] %inx , #IlREER %
PZ A H3TCTHIL L. WPhd 128, 05me/ml O
zFOvATRYSL FEREL IBWHGT 74 = — x5 (FMC
Bioproducts, Rockland, ME, USA) &= C 1 X TAE &) FI i i
[HREE 40mM Tris-HCI pH8.0, 20mM EeE2 b U v 4,
2mM EDTA, 1.55% FE] #AWRIGEO—#M 2 BELKkE L
. BER+T5THo b DRI LICHIBRELEML, B2
b L.

TIRBRAESE L, RIGROXBREDHN T =/ -V 7,
BT g A VT IAT A= (25:24: 1) BNLT, BE
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CTAE L, BEC=51=—FA0BEETFo. o=F
L —FABERRGWEE, 2 FFATa -0 (FXMEE)
FWTEK 100 ¥ TEELE. BES=F v —TVAEE
FTo7cth, SM BEER b U v A pHE.0 (FIYEREZE) 101, K=
& 7 = (FIHHEEE) 275 2ink, —80CT—MHEF L. 4
T, 14,000E&/4r, 205 HDEOEIT, LEEET, Bbh
FeY R TSR = & /- TS L, WERRE TE SERCE
L.

3. DNA BEOHEE

DNA BEQEEILL,6-F7 3F/-2-7 =24V F—
24EA (4, 6-diamidino-2-phenylindole- 2HCL, DAPI)® % Fi\~,
DNA %% 054 & DAPI 3 (lmg/ml, =y RV T — V)
404, TE 2 19604 ORESWEIEY, £ BBMAKEMNT
DNA BE EE LK. avbr—AL LT, HIREEEK Hae
it 'C*YEHE:‘LT: ®X174 DNA & Sty I TH{LL7: ADNA Oi&
&% Ong/pl, =y Rvo—v) 104 ZRHWE.

4. Se—TORE

b} RBEE cHaras] &1 75 R 1 pUCIBCY ik
JCRB BEFAVZ L VEERZT . Y52 I P2 XKBHE
HB101 PSCHIFAR®, WKW - TR, HIEREER Kpn
[ 8X0'Sac | woTHELi. D%, 1.5 7 H=—A
L(=y®vy—v)RT, IXTAE KEVABE R H W 70V
| BRESKE L, 919ME#X (base pair, bp) DNV FEET,
e b c-Harasl D=2V v 1 BoFe—7L LTV, 7
v—7OERL, SVELTITA<—DNA ) v 7Fy b
(ETERE, =) %, BErfEy [o%P] dCTP (T3 v & -
Sy, TR CEME =2 - THRBE -, TE SERIC
BRLCERCHERLE.

5. DNA ~"f 7V X[ E—v a Vik

DAPI (s CEH LA DNAGug &7 m b7 =/ — AT V=%
Mz, TE SE® CRAMNIT 304 wRELL. FRT
05mg/ml D=FrvaTm~vs P&l 287 #=~A S
(= y v —v) b, IXTAE BB RAEEELAVWERE
80V T 3 RFEIESHE Lic. BERABOS TR~ —» —1izHl
[REESE Hind I C{k L7z ADNA (F{EE) AW, BRIk
BROT7THFe—RFAR, PIFVALNAI R - —EHV
302nm DEENEE 4 HRIRE L, £ 0% 0.25 N HCl i 5 H
B L. YA TS Lic, 742 VEMRK (04 N NaOH
CFeAisE), 0.6 M NaCll B LC200HiIRE L, BEHR LT
Ah VERRCE R, AROBRELEDIELL. BOREKEC
T LI, 20f5BE D SSC 20xSSC) (1 FHED
SSC=0.15 M NaCl, 0015 M 7 =vEF+ + VU &) &Nz, £
B T30SO bR T . b, HLOPMRCE
2 THEBIZTIONBIERE L, SEFfIfic. RVLTR—
R R A AERBVEF L €5 U —T, 20XSSCEAWTHA
vvAvIFTLUYT 4 V& — (Hybond-N, Amersham Internati-
onal ple, Buckinghamshire, UK) Wiz Lic. DNA E5H DO+
favAvISvy 4 vx—iL, 5EEED SSC (5XSSC) %
FIVTE#Ese, 37C X2, 302nm DRMNEE 4 HHR
B L%, 80T 3REMIOMER BT\, DNA 27 4 VX —
CEE L. D7 4 vE—% Y=L FAy S (aAE 14,
HWH) kKW 5XSSC T—ERBELIE, LA T A4
¥ —v g VIREI [HRKEE 5x8SC, 25mM NaH,PO, pH7.0,
0.1% SDS, 0.1% 7 4 @ —/ (Sigma Chemical Co.), 0.1% RV

g

v=army Fv (Sigma Chemical Co.), 0.1% ¥ > M7 L7
: v (Sigma Chemical Co.), ZEM#: -+ 7 ¥ F DNA (Sigma
Chemical CO.) 0.4mg/ml] %%, 42T TS ¥ 7.
FOWy — L F Ry FHOEWE, ~ 7V FAE—Y a VRE
W [B#EE 5xSSC, 25mM NaH,PO, pHT.0, 0.1% SDS,
01% 7 42—, 0.1% KV ¥=rr ) Fv, 0.1% v VO
FAT 3 v, LM T DNA 0.4mg/ml, 50% RV LT 3 F
(FIYHEE), 7 =—7 DNAD] iz, E5142C CI2RfRIG
gt KIBEO7 4 v & —i%, R T 5%8SC t—Ekk
L, #0% 0.2XSSC & 0.1% SDS DEAWEEWT, £2TT
IR MoBEEY ZEFT, ol r e T 2RELL. BRI
X#a7 4 o (Kodak, NY, USA) ZHWT 7 4 X —DA— 1
SUFTFT 4 —%To0.

V. £l

1x10° > ras/myc-SFME #lil3s & U' r/mHM-SFME-1 i
% Balb/c = v ADFHE FICBIME Lic. ras/myc-SFME £l
R~ 7 A2 1 BE197E, r/mHM-SFME-1 e~ v 21X
LB REA L. BEREERHNC <Y ALBEL, £
WMABEEDOL +D< v ADEFARLRA~N, EEMEYRD
fo.

V. WERESERORE

1. BRER

1%10° @D r/mHM-SFME-1 g%, 1% 5L Balb/c <
vAQRECHE L. BEEMTHEE, 14HE, 21HESL
C28HBRBHRL, MaiEt L. 3mabik, TROGkER
v A DNA #il L, UTFRT PCR 2 AWUE
BEBOEEYHRI L. i, 2EALEBM TR, RES
WFE I VEBOEEYRE LE. ¥, i IXICHED
r/mHM-SFME-1 #ijg% 8 s X OV TIED 2 FHD < v ARHK
BIEL, FAFRUAEBR I8 BCERLT, MEBHL
L. WS L ) ABOHEC CES T DNA 2L,
PCR e FWTk b c-Harasl =27V v 1 OHEEERT, B
B OEROFEE R,

2. BEBEETN <Y A kT 5 EBERM RO
1x10° @D r/mHM-SFME-1 #ifa#%, 20IE0 Balb/c = v A
EECBE LY. BEBMETH, UABIVRIARTAER
5 o BB A BT Lic. o 5 i Eiwi e il
At BEEBEKI2AFTHREL, £F LT8Rk (BE®
BT HEESBEEEN <Y A 3G, 14H BEBMEKTN <Y A
27C, 21F BRI~ v R 1 ik X OCBHEREIEDH < v A
1) He IR Lis. HH Lizliss b F RO F B VR
4F DNA ®HiH L, 4IBEE% Hind I TH{b#, PCR¥ETE
b cHarasl =2V v 1 OHEEFofe. LT, BEEBER
TNREE, b bEBESSAIN S h, RREENDOES
R I R TOMEBEE OB &L i .

3. &45F DNA O#iH

EEBE Balb/c =¥ = X DHH Lk, &BRELTEY
SR EWCHIRE LY. PBS KB L, 15ml oK Y FeELY
F.—7EBLE. 4T, 3000EE/4, 55HTEROGERL,
Wl 8. AWE L, WEROFELEWTES T DNAE
HhtH Ut Eio, BledElE~Y AL D, EREDHHEILT
DNA Z#HL, avim—n&Li.

4. 7 DNA DFR% ) :

#5% Balb/c = ¥ A% X O'SEfRHE Balb/c = v AJfi DNA %
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HE O &M THIREER EcoR 1 %704k Hind I THELKHLL
fo. =& 7 —VCIRE etk TE BERCHEM L, DAPL &
T DNA BESEE L.

5. PCR #

#BEEFE EcoR [, Hind I #{k# o DNA lpg &R & L
<, PCR RIGHBE®R (KK BE 10mM Tris-HCl pH8.3,
1.5mM MgCl, 50mM KCI], F#F> VKRR 7 L5 FEAK
[dATP, dGTP, dCTP, dTTP (ZEE) BREES 2006M],
(HBEBIC (- EF5M1~— WL)ER [(RREBES
1M] BNk, BERSKE L-EERKEBVW28% 22.3u 1T
FELL. REHF 2 -7 LTREERSKRELE L
05ml iFa—7 (FA 2747, RR) 2ERA L. 7, &
EFHEEBELLTE, Frs5aavin—LYRT A
PC-T00 (44 A F 4 7) AW, BEFBIBRIEIX95CT TS
SRnEE, $8 DNA L7514 ~—%55CT5HHBEAE
%, Perfect Match Polymerase Enhancer (Strategene, La
Jolla, CA, USA) 2.541 & Tag DNA £V 25—+ (Perkin-E-
lmer Cetus, Norwalk, CA, USA) 1 &Nz t. T8, 3
AT, 14M, 7=—9 v2755C, 14/, DNA 572
T, 252 194 20 LTAH0YA 2 AV OHEIEET-
c. RIGHRTH, 2CCl0sMonEYing, 4 CREFL

<.

6. PCR E#DRE

Bohic PCR EMH A& T 5 DNA BB 2R T
B, Bohc e 2 FIEEE Pvu I (EHEE) TH{LL
fo. Ticht PCR RKIGKO—HL, RIEARER [(EREBE
10mM Tris HCl pH7.5, TmM MgCl;, 60mM NaCl, TmM 2- 2 2v
IR —] BEU Pvu 1 3BM%MNL, 37CT3040
BRE&Ee. FO# 4% NuSieveGTG 7 H a2 — A ¥ L
(FMC Bioproducts) £ T, #IfRESE Hae I TWHILL &
OXITADNA (= vy B o — V) & & 12 | X TAE kB IR
PRAGCCERRE 80V TEKKE L, B5h i DNAMFORE
HE L.

7. HWiEEhi DNA okl

PCR RIGK THORB D 55 1354 WD, 7r a7 =
=T = Mr 2R 154 & Uiz, £33 0.5mg/ml D=
FOYATrA FEETr 4% NuSieveGTG 7 H w2 — A 5 )L
T, 1XTAE KB AZEREZ B, BEE 80V TERKE L
to. ek, HFE<—H—& LTI, HIREEE Hae T THILL
7= ®X174 DNA # f\ 72, DNA %E#IZETECD DNA ~A 7
VEA L - g VEERGE, BB i DNA OB ®T-
7o, BMEBXET s VAR VWA - S OFTF 7 4 —DiF
BE, RAAA A—=TT7FS54¥— (51 BAIOWSF, &+
7 4vs, BR) REV, BREEEONELBEC L2 ER
{t?ﬁo‘/‘c.

VI. BREROER

1. BE#HA DNA B O1ER

22x10" @D 1/mHM-SFME-1 #ifuhisk DNA %, Migok
B, HIREEE EcoR 1 #7203 Hind I 2 vk L.
HIPREY RIS {LE D DNA L= % 2 — L GBI d &,
22ml © TE BERCHERE L. -2 V-7 THEHE LE
BAREACTEREFRL, BE 1004 FizthLh X105,
1X10°% 1X10Y 1X10° 1X10% 3 X 0% 1x 10 {EDER 8 e 3k
DNA BELisn X 51 B a s L.

MR IERE < 2 vtk DNA &, HIBREESE EcoR [ ¥4z
% Hind I wTHbLiz., AB#H=2 -1 THEZE, TE
BEYE Sml BB L. $DL040 1 &Il s 300u 2
b, £ffi DNA 01040 1 £&& LT, HMEOFRRINOEE
DNA #4% 10 #2hn% , BE4nED r/mHM-SFME-1 il % &
Aty ARERER S L, REBHBIERICE V.

2. BRERDOER

% % O 1/mHM-SFME-1 ffifa & SEHE~ v A Jii DNA OE&
WD, BTROL&HET PCR BT, Bbhivrv 7
NLETED & RARIZ 4 % NuSieveGTG 7 4 r — A F A E KK
B, A e v AV UV VIRIEE L. DNA ~1 70 &4
= g VETokbs, "M FA A -7 FSAF -2

1451
1501
1551
1601

1651

1701

1751

1801
1851
1901
1951
2001
Fig. 1.

GCACGCTGGG
TGGCGTTGGG
CCAGCAGCTG
GGGCCCTCCT

CGCAGGCCCC

TTGCAGCTGC ACAGGTAGGC ACGCTGCAGT
GCCCAGGGAC CGCTGTGGGT TTGCCCTTCA
CCCTGTGGGG CCTGGGGCTG GGCCTGGGCC
TGGCAGGTGG GGCAGGAGAC CCTGTAGGAG
Hindl
(Mouse) A TGACAGAATA C‘AAVGCTTGTG
TGAGGAGCGA_TGACGGAATA TAAGCTGGTG

CCGGCGGTGT

Primer 1 - Pwull
GGGCAAGAGT GCGCTGACCA TCCAGCTGAT

CCTTGCTGCC
GATGGCCCTG
TGGCTGAGCA
GACCCCGGGC

GTGGTGGGCG
GTGGTGGGCG

CCAGAACCAT

Exon1

TTTGTCGGACG AATACGACCC CACTATAGAG GTGAGCCTAG

CAGGTGCCAG
CTGGCTGCAG
TTCCTCTAGA
GGCATGAGGG
CCCCACGGAA

Primer 2
CAGCTGCTGC GGGCGAGCCC AGGACACAGC
CCCCTGGTCC CCTGCATGGT GCTGTGGCCC
GGAGGGGAGT CCCTCGTCTC AGCACCCCAG
GCATGAGAGG TACCAGGGAG AGGCTGGCTG
GGTCCTGAGG GGGTCCCTGA GCCCTGTCCT

CGCCGCCGTC

CAGGATAGGG
TGTCTCCTGC
GAGAGGAGGG
TGTGAACTCC
CCTGCAGGAT

Oligonucleotide primers for PCR amplification and their location in the human c-Ha-rasI®.

Arrows indicate their

locations and directions of DNA synthesis from the 5’ to 3’ end. The sequence shown above the human c-Ha-rasl indicates

34)

same part of mouse c-Ha-ras* gene. Closed triangles show the restriction sites of Hind Il and Pvu I.
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W, BEHTEEORE R, BB LD 2 TRERVERL

X #

1. r/mHM-SFME-1 #1840 Balb/c v X TOREEEED
B’

& 2 r/mHM-SFME-1 #if2 1 X 10°(@% Balb/c ~ v 2 DR
HBER O BENEOERKNELE R L. BEEBBESE
DEEERL, BEERISEAREYER L. BBOHMIIBHT
AE X v AR EE IR, T0%, AR L-BEIEE %
TR EEEOBEALED L.

800 o
o
£ 600 g
e ol
‘6 | (0]
: i °
=400 - 9
% é ° ©
q) -
N o]
7] g 6
200 8
0 —————
0 5 10 15 20 25

Days after inoculation

Fig.2. Tumor growth of 1/ mHM-SFME-1 cells after
inoculation into hind footpad. The maximal dimension of
tumor burden was measured at the cited days.
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Fig.3. Southern hybridization analysis with ®P-labeled 919
bp fragment with restriction sites of Kpn I and Sac I
from pUCI1S8, which contained activated human c-Ha-rasl.
Lanes 2, 3 and 4 were DNAs digested with EcoR 1.
Lanes 5, 6 and 7 were DNAs digested with Hind II.
DNAs were extracted from SFME cells (lanes 2 and 5),
ras/myc-SFME cells (lanes 3 and 6) and r/mHM-SFME-]
cells (lanes 4 and 7). Hind [M-digested ADNA was loaded
as marker (lane 1). kbp, kirobase pair.

I.DNA NfFUHFAfAHE—a3klCkB SFME #js,
ras/myc-SFME #if8, r/mHM-SFME-1 Ot
31 SFME #ifg, ras/myc-SFME #1f1, r/mHM-SFM-
E-1 #if@ X b4 L7z DNA OBIFOKRER L. Fr—7
LT b c-Harasl D=2V v 1 %&t 919bp © DNA %
Auie, v—=v2, 3L 0 424 BEER EcoR | AR, L-
V5, 6BIOCTIZFIEERE Hind I 4BEOHBTHS.
SFME #mfaTit, $IRESE EcoR | {Lm T4 ADA Y Faivk
bha e, ras/myc-SFME #iifg, r/mHM-SFME-1 #ifgTiz,
ThUSZ 8ED AV FRRZ LM, i, HIREEE Hind 1
H{b Tk, SFME iR T 2 R0V FHREHTE 523, ras/
myc-SFME #ifg, r/mHM-SFME-1 #ila ¢z LSz 8 Ao
AV FBRBEHI . L L, ras/myc-SFME #fa, 1/
mHM-SFME-1 Mg Ti%, FIBESRALERR L 3R—o DNA
X—vHBELL. ZTOHRZOWTIXe + c-Harasl D=7 vy
2BIV=ZZ2 Vv vik e -7 LT, @HIlAD DNA ~o
FTVEA L= g vVDRE—-VIEIELFAULTH Y, c-Harasl
DOEATRICIIED LT LB OTRE I hi.
. ras/myc-SFME #if8ds &0 r/mHM-SFME-1 #ila0%
BREMFEIC L IEBEREORS
X 4w, B ras/myc-SFME #ijlg % 724 r/mHM-SFM-
E-l MlexBHEHK2A BEOEBKO~< t >V v =F DY
Y B4R L. 1/mHM-SFME-1 MifaBiE~ v = (R 4A)
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Fig.4. Histological sections of the lung of tumor bearing
mice on Day 21 of r/ mHM-SFME-1 cells (A) or ras/
myc-SFME’ cells (B) inoculation (Hematoxylin & Eosin
stain, X100). .
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CRWTIE, EBREFESLSEED b, REOEFMER
FHxh Tt —F, ras/myc-SFME Mg~ v 2 (R
4B) KWL, BEORMINAL,- T, EFMERE
LRRICE IS o, Tods, EBMABEKIAR BT, WA
& HIRESEMNCIZIA DB IR o .

V. £EE

R 51, ras/myc-SFME M~ v = & r/mHM-SFME-
| MR~ v A DAEFEEYR L. 1/mHM-SFME-1 #1H
Bifi~ v AILEFITET LA, ras/myc-SFME SIIBAE < & =
i 1 EMI00E B ¥ CEFE L. ¥ 7 i/mHM-SFME-1 #ifa
BEMTIX, 18H B X WIETHMNABRNE0% LR3990 C
BB L, ras/myc-SFME MiBBHEE TR h X hEL,
A1 E X DIFETHAHEIR L0BEFLFIETOR B TH » .

V. w7 A& r/mHM-SFME-1 1j8® ras DNA ©

PCR 3%(C K BIFENS— DL

R1i=v A c-Haras ® Lt c-Harasl ® O¥EIHEEF s
BOWRSEFER LT 514 <= %2RLik. Kabhb L
1, HEEEE Hind I C#H{k L7t + DNA % PCR oM
ELTHWRBAIIZ 128bp © PCR EHHELR BN, vV
A DNA CTixHIFREE# Hind I HE({kic TEE DNA 20l h
Aio, PCREGIIBLAWEEZO NS, X 6 IHIBEER
Hind I H{t#EOIEHEBE~ » 2 i DNA 38 X O 1/mHM-SFM-
E-1 #ijls DNA @ PCR TOEEHEDOBIIKE) 2 — v DOfER
RLic. EEE~v AT, TRIZH S 128bp @ PCR E
BOA Y FizAmabRicWay, 1/mHM-SFME-1 fifaTite + &

Table 1. Estimation of metastatic tumor cells in the
lung of r/mHM-SFME-1 cells inoculated mise

Days® Metastatic Estimated metastatic
ays index® cells count (per lung)®
7 1.06 1.0%10°
14 1.89 1.5%10°
21 1.07 1.0x10°
28 2.17 4.0x10°

Yday after inoculation of r/mHM-SFME-1 cells.

¥ Metastatic index was calculated as cited Fig. 9.

9 Estimated number of metastatic r/mHM-SFME-1 cells
in the lung of mice.
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Fig.5.  Survival profiles of Balb/c mice after receiving the
tumor cells. 1Xx10° ras/ myc-SFME (solid line) or r/
mHM-SFME-1 (dotted line) cells were injected subcutane-
ously per mouse. Survival rates (%) were calculated on
days after injecion.

Fig. 6. Gel-electrophoretic analysis of human c¢-Hara-
sl amplified with PCR. Hind [-fragmented DNAs from
normal Balb/c mouse lung (lanes 2, 3, 4 and 5), r/
mHM-SFME-1 cells (lanes 6 and 7) and pUCE].8.6 (lane 8)
were amplified. Size marker (lane 1) was fragments of
®X174. Arrow indicates a position of 128 bp. bp, base

pair.

bp

Fig.7. Gel-electrophoretic analysis of PCR products.of DNA
from r/m-HM-SFME-1 cells. PCR product amplified with
the set of primers cited in Fig 1 (lane 2), Pvu I fragmen-
ts of PCR product (lane 3). Size  marker (lane 1) was Hae
Il fragments of ®X174.
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Fig. 8. Detection of human c-Harasl sequence by PCR
amplification. Various amounts of DNAs from r/ mHM-
SFME-1 cells were mixed with DNAs from lung of
normal Balb/c mouse. Before mixing, both DNAs were
digested completely with Hind M. For lanes 1, 2, 3, 4, 5,
6, 7 and 8, DNAs from r/mHM-SFME-1 cells were mixed
at the ratio of 0, 1, 10, 10% 10% 10% 10° and 10° cells per
one tenth of mouse lung DNA respectively and then these
mixtures were used as template for PCR. (A) Etidium
bromide stain. (B) DNA hybridization with *P-labeled 919
bp probe cited at Fig. 3. Arrow indicates a position of
128 bp.
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Rtc. =D PCR g, HIREEHR Pvu 1 W THLTBE
128bp DEE DAY Fiisk L 82bp & 46bp D 2 K ib s h
5 (®1). M7 PCR EH%» HIRERLE LERERL
fo. Vv—v 2 HIRBRESR (LA 128bp @ PCR E#MERL
o, TOESHEEIBESR Pvu l THE{LTAE, V—Vv3DX
51z 128bp DNV FIZEE L, #How 82bp OV FAVHEL
Fo. ¥z, 46bp DAY FIZBEET AT 54 = —D AV PO
WBET A7, OV FOENEL toTh o, AERL
n, =0 PCR EMIL, &t cHaras]l BEROEWTHAHZ L
NERTE. - T, HIREESE Hind I #2752 &1l
n, b MERR c-Haras] ORHENTHETD -7z,

V. r/mHM-SFME-1 #iB8 ras DNA @ PCR B RET

WM DNA BELIEE v Xfi DNA O

IR Lz i/ mHM-SFME-1 fifafiz E&T 520K, E
< A DNA Rizg¥hsEEMsE®e + c-Harasl %
PCR (I THIEL, EETEME» 2B L. HlRER
Hind I #{t r/mHM-SFME-1 #ff DNA % 1x10° 1x10°
1x104 1x10° 1x10% 3 L 08 1 X 10! A ORBRBICAR Y 4 5 ki
FRLUL. ZoRR%, FHIREER Hind I H{LIE®W < ¥ Al
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Fig.9. Relationship of detectable PCR products and tumor
cells in mouse lung. PCR amplification was performed
after template DNAs were digested with Hind II (A) or
EcoR [ (B). Calculation of number of tumor cells was
cited as Fig. 8. Metastatic index was calculated as (2
value of each samples by bioimage analyzer)/(a value of
10* cells sample measured by bioimage analyzer).
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L. M8 IZDRILEYD 4 % NuSieveGTG 7Hm— = ¥
VESEBD=F Y AT r4 FHEH (K 8A) & DNA »
ATV ELAE - (A 8B) oFfAxmLA. & b
c-Harasl ® PCR B3, =52 v a7 m<1 FREETR
1 104EL - oA DNA B TR T & 72, DNA ~1 7
)EALE—v a VERAVS &, IXICEL EOMEhE
DNA BCRHTE . %7, Mg DNA B4 106 -
T, SVIRBLIAZEPEEI R, —F, EE~Y A
DNA BMOBETH, PCR KK L B HIET, 128bp DRI %
oAV FOMRE IR, KADNA ~A 7Y F1E—v 3 vD
HEE AL FAA-CTFSAF-CRENLLT, 7571
L, REREEL (KIA). EELLTAVWEEBEX
(metastatic index) 12, 1x10* @D #Emk DNA B TOE R %
BEE LT, "AF1 2 —DTF 54 F = biEbhie&lE
R EHEETHR LI THS.

EBER=
BV TADAL AL 2 =DTF 544 -1 L AUEE)
(10 BOBEHER DNA ¥ FADAL F4 2 =97 7544 -1 L BWELE)

KIS 7WRT IO, £fin105 0 1 %80 DNA &
IX 10 EOEEMIE L ST8iEn 5 PCR EIZHEINLIL TS,
IX10 BEoBEMRE SRk CERMCHEM LA, HIREE

123 456 789 10111213
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Fig.10. Southern hybridization analysis of PCR products
amplified from samples of tumor bearing mice. DNA
samples from lungs at 7 days (lanes 1, 2 and 3), 14 days
(lanes 4, 5, and 6), 21 days (lanes 7, 8 and 9) and 28 days
(lanes 10, 11 and 12) after tumor inoculation were
amplified with PCR. Lane 13 was mixed DNA from 10
tumor cells and one tenth of mouse lung (control). Probe
was 919 bp fragment from pUCI8, which contained
activated human c-Ha-rasl.

Fig.11. Detection of etidium bromide-stained c¢-Ha-rasl
DNAs amplified with PCR. Template DNA samples (lanes
2,3, 4,5, 6,7 and 8) were extracted from lungs of Balb/c
mice after amputation of tumor inoculated legs. Size
marker (lane 1) was Hae II fragments of ®X174. The
right lane (lane 9) showed the DNAs from pUCE.].6.6
amplified with PCR (control). Arrow indicates a position
of 128 bp.

3 EcoR I MEY v 7z T, HIFR#EE Hind I #4{LKF & B
DBFRTV, BOhCREREN 9B KLk, HIRER
Hind I #{tk LR, 1 x10° @EOBEMM Y S 8E,» D
BMEMIZ LA L, IERLAEE L 58ER TSRS R
LN, BEEEFOZLAHBH L., LT, YU A
W58 L7 r/mHM-SFME-1 #ifg2% 1 x10* @ LB iR
FEEXACAZ L L D EEMCHRETETH D Z L2, Bib
e T,

Vi. PCR ZEC L B3WOEBEERRORE

NIOEB®ME7TEE, 1488, 210 BX X U280 B OEE
< Affi DNA © PCR OfEE7 Lic. S BiEsa B,
BB HRD 128bp DAY FRBEHHTEL. F1CBETH
H, 14H 8, 2B BRI V28HEDEERE~ v A DNA ©
PCR Pdhpde, R4 A4 A—-UT7 54 F -2 fTHELL
TefERER Lz, BERREREARC, ERCESAHRE
DOREEE, BEROEEB TR LTELALEBERY AL
THEL, EBERFEHETRLE. BEERD50824EE L
TR EEMREk &2 H5h5 PCR EMXEMNT 5 E
FIEH ot i, HAERACEEBHEIAE B TIRB S,
EBIIED bhich »tay, PCR I3 B4 Bt sg b
MicEBERED PCR EHNELRE.

RN EBB L W% o £~ v 2 i DNA @ PCR iR
Uiz, BEEBEREOUNHIBAS1060 DRETHS A,
WFhO DNA $4Th PCR 0=+ 9 47 m=l Nl
BFFRTIE, 2V r—ALFAL 128bp © PCR B Sbh
o, TOERCEWOL, EEMRLEE TSRO DBE
EEIIT I T2, ZRERIEBYEZ LeBEED
HFEEXRTIOLELZOR. ok, EEBERK YK Lk
Dotz LIETIE, SRR IBEEBAR A b
BRI & S s » .

Fio, BHEIMAER I U28HE D~ v Ao PCR D=+
vyaFTews FPHREFRAYE 12A KRl BEI4ABT

Fig. 12. Analysis of etidium bromide-stained PCR products
from lung (A) and kidney (B) of tumor bearing mice.
DNAs from each organs at 14 days (lanes 2, 3,4, 5,6, 7, 8
and 9) and 28 days (lanes 10, 11, 12, 13, 14, 15 and 16}
after inoculation were used as templates for PCR. Size
marker (lane 1) was Hae II fragments of ®X174. The
right lane (lane 17) showed the DNAs from pUCE.].6.6
amplified with PCR (control). Arrow indicates a position
of 128 bp.
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1 PCR B4k 1 i CRESI LA, BHESAE TR 5KE
Tabhiz., B, FOMER, BE28E B THL»HEM
LT, ARSI - BEBE~ v ABE DNA © PCR #%
D=FLyvrduwl VREFRYK 12BWR L. BiEl4H
H OB T 8 s T PCR BEHELA-AR, 28BETIZ 1
B LABA L, TOMESIME LT, T ORI
ERREL STV,

£ =

EWEEOBMO—oKESENDH S . BRIIRERR: DO
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EDOBELE 2 DR T W5
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WL, AEEFOBALIVEBELAE L VI
o~ L BB X o TIRREEBICIIBEE AN WP & W S IR
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Mk v Ehi-fiaT, EBERERRS, R L DE
FEHSAEEND & &EDTKREFMEBELRET ™. K,
e b EEREE B SRIEM(L c-Haras]l BX <Y A c-myc ZEA
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Balb/c = v Alcwt LCEBREME AR, BREEIRE. L
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DAMEY <Y ARBEL, MEBE»LbHEIZIINT 1/
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i~ OEBREDOE N Z LR S iz, DNA ~ 17U £ 1€~
v g VI kAT DNA B ¢, MmED ras O AR
LM TeER L, ¥4, RNA #ifTd, miilRTo
ras DRBITITKIETTLh - 12, Fic, BEERTIE, MFO
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Pz G LERGRERETH D EEL bR, T, #1471 K
DEE X D, FEROBIEERHELRBBELHD LEN
TRTWDH, SEOERICE T, BHWETS c-Harasl
=7V 1AD 128bp FROMIBEY D H0E SN, MHOFE
RIGEMIIB ORI -T2, B, 7T=—V V7 ORENR
BUITHABHEL, BHETAHAY FOBRBENRTERVESE
2, FHRRNEYHESIEZ LD, RIKFLELL)D
W, BOARBBILETHE—DOAY FTHh, 72—V VI
EELEETWbDEELbRE. b, AEROLHR
v+ c-Harasl D=7 Vv 10 PCRETOBEHIZEL TS
LEZbNTC.

BEHS ORI Bl »TiE, ¥F 3D HEBG~ v ALY
E4TF DNA #HiHL, ThFho DNA BEx&E L. fill
e, ABZEK X5 LEPbhd DNA BoEnabR, D
EARTELET T HEDI, 3EO =y AL HBL
DNA BHr & TEAL, 005D 1 BE¥EHE L 1IEOTY
AJfi DNA 01040 1 B fATs b0 Ex. ¥, B
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LAERMELE . i/mHM-SFME-1 #ilRicBAZhTWw5Ee b
c-Haras]l EETFixe FBENEERTH Y, =2 Fri2o&RR
FRICEDESRR LS TWE®, —f~ Y 2 Haras BEF
i, 2 Fv 5 Ea ¥y e nfERIIVe P LR, HIREESE
Hind I ORBBUEESTVD. FORDICABEETHILT
5L, =7 A Haras DNA 28t X, PCR EH3EHhis
wh, HIEEYR Hind I BEFL 2 Folove PEER
c-Harasl T PCR EYRELRE. LichisT, TORHKIK
754 <= —%HEL, HIBEESE Hind I /3 DNA 2#8L L
< PCR Bi6&fr 21, e ' EME c-Harasl O & HEIE X
h, TORR, FRECBVWERXBHZLNTEDLEL
fo. EBE, EEMEAER DNA # & EcWIEE < v AfE¥%
DNA Z2oWTiE, =F Y7 a7 r=a FEEETPCR EMiT
B TE ot LL, e b c-Harasl D=7V /1 %7

B—7 & LTfTotc DNA ~A 7Y 4 £~ 5 VRETIZ,
128bp DFALIZ A v FRRD BRI, T, HIEEE EcoR
I CAE UCHER LIt ERIZB8\\Th, DNA ~f 7Y &1
E—v g VETIIIEE~ Y A DNA €, BE & RROBEINIC
A hd 128bp DAY Pl bhts, ZOREEE LTI,
BHOBAIFBOBEE L hE L L, FBEROLEYNTD
AAREMIZDOWT S, v b c-Harasl =2V v 147X
ARTBZELDELZBRT, =7 A DNA fho~ v 2k
O Haras D—En A FME7L E Db HIIREEE TREICH(L
ERTWIRWATERERE L bR,

R LI-RER X b, 10°EOKER DNA ORETH L,
I PCR EHOHEIMNRL LI Uiz, TORRIZ, HIREE
EcoR | %M LicHBEM TS, HIREESR Hind I 2@FH L
BRERCTLRBOBRTH ), BREXFL VR, €T,
BEIRLEE~Y A DNA 0L DE2S, 1EO<Y A
O EFEMES 10' EhIEATE TRIEATETHS & W
SLERHLME LT, ZOBHBRIL, X—-F<oRX%H
Wi KAOBEY ICIE—H LIcb D TH -1,

AEOMBEAL LT, PCR Bz & hBH S hiz BB
EBMaLELE WS ARSI A. Endo B2, FEEEMK
Mlao®ic X v, —BWFEC Mo PCR B 1R IT
SRDBERICEE LT W), e LT, fmmdhicH
BLEBERRAERCEEI NI D THD EHEL T
5. Tk 3, BRI O BB RN SRR
LThWATiEM L 5. AR T, EEBHEE —cME
K, BEBEEOUNEF oy 2B\, HEBOEE
% PCR gk FiCRET L. Z04&HTI, ERENLDH
R~ OEEME O e, BRIIMBMITERERC &
LVDRRMRTHEEZ SN, R PCR Bt TEEHEXRD
PCR EMpa185 Z LW TR, Z0Z &1, KAERR X O
EREEMMROREATETADZERRLTCNS. ¥,
MOPET >, B RGHALENES T, IEDCEE
EEEEAGER L. *ORE, BEEBEKIAAETIIBS
27 PCR BEMOBEN TR, L L, HENRERYT -
TR0 2 WA OREE TIREBIZA LTI L, mifH
“DOBEEMROKH OMHEM: L bhie. BOTHEKRRNC &
I, BiE28H Biw 8\ Tik, PCR BEH 2 Z R e 245 1
REDZT LIRS o, ThiE, BEIAE BB

EEWTEBMROGEESED bR S, BBRERE LTH
LTt Z ERRLTWBEEZ DI BN, e PCR E
WOBA ZRBDIDODE W) RSV TIRSERF 2 ETS
FIEARE LTEETHRS.

MR OREMZELIC O\ TOKE T3, BETEBO~=Y
ARk b PCR EMmHRE LRI, Fi22 D PCR EMTERANIC
L, ZoZ SEBAEY L, FORBEEMREE
FELTWZERRLTWAEEZDND. JITT-cBiEI4
HE&28BED= Y AJfid PCR T 1 MRS INY B
iz, REGERAVGCTHENEAS <Y A 1LY ) OMGRE
B E e, 148 B 15xX1°@ELLFCcH b, 280 B
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B LCnie, foks, SfFERTE LEZA, 4B E,
AHEDEBBCEH O RBEEOEBOF RIXAbhl
Moz,

LEofER L, AROM~NOEREROKRT LT
BEBMRKOHE PCR BRI EHTHA Z LEH A
Fz. ¥iz, PCR (% IAA X EERRIL, EBEEMRED
AT 5 2 TRODCERTHAELEL DI,

# 22

BaK 2 peEs, HiEY L HRHEEE Y ¥ L BMmnE REsc
GRS BE LT T, ¥, KREECHBEYEE E LtsRK
22 3 Rt BBhEEE & SIRAKENATIRFTS TEp AL RRE
B, ATTRNELELE, (CERETRIL— R R L ET.
T HIRAPFRCHB I 2B e SRKEDANET 5 FEDRORR L
RS E ALE LT ET. BRRCE R 2HRIEEY &
LRSS 3 MBIIEEMER 7NV — 723 UHHBR AL T L &E
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Abstract

The r/mHM-SFME-1 cell line has been established from pSV2neo-introduced ras/myc-SFME cells which had been
transformed from SFME cells by activated human ¢-Ha-ras! and mouse c-myc genes. It has been known that the r/mHM-
SFEME-1 cell line has an ability to spontaneously metastasize to the lungs of syngeneic Balb/c mice. In the present study, in
order to know the availability of the /mHM-SFME-1 cell line as an experimental model of metastasis of cancer cells and the
usefulness of PCR for detecting micrometastasis of cancer cells, y/mHM-SFME-1 cells were injected into the hind footpad of
Balb/c mice, and a distant metastasis of the tumor cells was detected by using PCR and a conventional pathological method.
Primers for PCR were set to amplify exon 1 sequence of human-activated c-Ha-rasl gene which associated with the
tumorigenicity of this cell line. By this method, the 128 bp DNA fragment of exon 1 was amplified. When metastasis of the
tumor cells was confirmed histologically, the exon 1 fragment was also detected in the lungs of mice. For quantification of
the metastasized tumor cells in the lungs, Hind III-digested DNA extracted from the cells was mixed with that from cells of
the lungs of normal mice at different ratios. After amplification by PCR and DNA hybridization, the amount of PCR product
in each mixture was measured, and then a standard curve was completed. From this standard curve, it is possible to detect
the tumor cells by PCR, if the number of metastasized tumor cells is 1 X 10* or more per both lungs of mouse. Furthermore,
the standard curve was very similar to that completed from the EcoR I-digested DNA samples. Using the standard curve, it
was demonstrated that the number of metastasizing tumor cells in the lungs of a mouse was 1.5X10° at 14 days, and 4.0X
10° at 28 days after the inoculation of the tumor cells, respectively. These results indicate that the r/fmHM-SFME-1 cell line
is available as an experimental model of metastasis to the lungs of mice, and that PCR is also useful for detection of
micrometastasis of tumor cells and for estimation of the number of cells metastasized.




