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Abstract : A new cell line, designated as FU 97, was established from a 66-year-old
This cell line
produced a large amount of AFP in the conditionated medium as measured by radioim-
munoassary (RIA), and AFP production in situ was also demonstrated by immunohisto-
chemical study.

gastric cancer patient with a high serum level of a-fetoprotein (AFP).

The cultured cells were
positive for tumorigenicity in athymic nude mice and the histological feature of the
xenografted tumor was similar to that of the tumor primarily isolated from the patient.
The amount of AFP in the xenografted mouse serum, as measured by RIA, increased with
tumor growth. In collagen gel matrix, cultured cells grew with medullary architecture, and
chemosensitivity test was achievable. FU 97 is considered to be an AFP-producing gastric
cancer cell line and will provide a useful tool for the study of the production and secretion

The population doubling time was 95 hours.

of AFP from cells, and also to elucidate the biological activities of AFP.

(ZBEEE. J. Nara Med. Ass.

51, 79~89, 2000)
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BEIX 66 F 0T, BAEMICARE 3 oETE
ERRERE I, MR AFP fE1X 2266 ng/ml & EF L
T\ e 199448 9 A 12 B FiETT, FMFTR TR
B, EEEEIRDrofcd’, B v HES
LREABEAD Y, MM & &0 BB+ iEE IR
MNHEFT I i, BIRFEE ITHERZM I poorly  differ-
entiated adenocarcinoma T, BE{EZEE X ss, sSINFS,
ly3, v0 L2ZW&hi. figkimiE AFP {E1%56.7 ng/ml
FTETFTLED, 37 B 1806.9ng/ml tBEELEFL
foie®, 5FU, MMC ic X B3Rk # Bt L. (b
P4, s AFP fE1Z—H 4.6 ng/ml % TE T L7223,
9 7 ARICIEE ERERYRS. T, RRHICE
BB L HEBERERS K, WERERT O 337l
% 23 7 A BRI, 0% AMIERR O 1o DK IR X
i
2. TRELIOT v — b rfEEE

5238 Y% 13 Dulbecco % # Eagle 85 #1(DMEM, H 7K)
iz, 10 % fetal bovine serum(EAF FBS), penicillin-G

" E

(BA¥R 513100 IU/ml, streptomycin(BA¥AHIZR)100 g/
ml & O insulin(SIGMA, USA)10 xg/ml #F L%
DEFH L.

TREEEIIBE OFMER X » EEEER 2 BRI
L, BT CRISIL 788, 0.1 % =2 7 7 — ¥R LT
37°C, 20 BERE4LEE L, DMEM #5#h % i\ CRERZBAIA L
7z. #EARUE Trypsin-EDTA(GIBCO, USA)#nx, #
B % B, 1000 rpm, 5 4 [ 3 ¥k #, 50 mm? flask
(CORNING, USAY & B\ TIT» 7. BRI - EEM
Bakk®x FU 97 L% Lic. SEIOERBRICITEIANLEL
B RS 30-40 RE Dfifax Ao, v — PR
FVF % HTEMIR O R RRIIRERS, ACAHZEEEBEE CHBIg L.
3. AFP fupeifiggta

AFP OBEEYHRT 5 - b RBERBLAEET - 7. 7
FATV =+ LA E o= 2 e —ETH
FEL, Hie b AFP v ¥R Y 7 v —F LHEUCN Im-
munoBiologicals) #— %Xk #ifk & L 1B R k5 (ABC
#, VECTASTAIN ABC kit(VECTOR LABORA-
TORIES. USADERWTHE L. Tiobb, BEEM
% PBS B, 5 %=x ) — = — T NVEERSE
¥ T over night LE L CEEL, 70 %, 50 %D =% 7 —
Ny RNTEEKCHER 0.3% H0, I 2 & 7 — %
Mzt 10507 =y *v 7k, 200 fFEHFRO—XH
% VSR © 30 2 HRIG S8, PBS CHRE LR, =
RPUEGL T ¥ « ¥ ¥ IgG Hih) & FiR T 30 FHKIG
X4, PBS &L, 0.03% H,0, &% 0.05%3, 3
-diaminodenzidine « 4 HCI(DAB) ¥ % & # 1 5K
IR RFEB IR, WATHEESE, BKL, F>vvT

culture medium (0.7ml)
D-MEM:Ham’s F12 (1:1, vol/vol)
containing 5mg/ml BSA, 5 ¢ g/ml murine EGF,
10 ¢ g/ml insulin
was changed every 3 or 4 days

3X10* cells/well were embedded in
collagen gel medium (0.2% collagen ; 0.5ml)

collagen gel medium (0.2% collagen ; 0.3ml)

24-well mutliplate

Fig. 1. Schema of cell culture in collagen gel matrix.
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7 v =2 — A %F7 EUKITT(O. Kindler, Germany)
THA L.
4. 2—-F=vAETBHEE X OMmE AFP OfliE
5E# X — N < 2 BALB/cA Jcl-nu 0%l Fic
1.0X10" oEEME Y EH L CBHEL, BEHREYE
L7 R Ehic L TEE R, HE %7 - CHfke
PEEL, BHROEEOFELHR L. — oK T
B st L iy, fifio & BRAKEABCE,
VECTASTAIN ABC kit(VECTOR LABORA-
TORIES. USA))#F\T AFP S HMRLE 21T - 1-.

B R D = — F < v 2 M4 AFP {Eo BIE 3 FEHH
ALY OFEREL T, Tihbh, X—F<vx
D REIRD DRERFIC ~~ + 27 U v BRI L g%
ZEER%, Radioimmunoassay(RIA, Ab beads AFP ‘&
TP, RPHLER S © AFP B2 HIE L .

5. a7 -y viyr L NEEE

27—V ARBERIEFD OFEYH T
fe. FTiebb, a5 -y vids vy FOROESLEERL,
RSB LT = 5 — 7 VIR R TR T L 7215,
TRAEFZIR L T °Co-y RSB L C Ao,

TIAT 4 v 7 LI BERCHEIE Uiy L Y
7> v¥(0.3 % trypsin, 0.03 % EDTA, 0.02 M PBS)
THE L CED, 3X10* HofMfar =5 -4 v X rRg
EERCH G, WEEEIFie 1R LEL 524
well 75 25 4 v 7 7 v — + (MICROPLATE 24
Well, IWAKI GLASS, JAPANDIZ 0.3ml D=5 —%
v B X, 37C, 10 SHRELCED, 2o B
0.5ml D=7 — 7 vEMICRE L MIEEZER L. X
LI D iz 0.7 ml o &M iFEs5#(BSA £#b  Dulbec-
co Btk Eagle B & FamF 12 % 1: 1 ClRA L7 k2%
¥z 5 mg/ml bovine serum albumin(BSA Fraction
V ; SIGMA, USA), 5 £g/ml = v & Epidermal growth
factor (%), 10 wg/ml insulin(SIGMA, USA), 100
IU/ml penicillin-G, 100 xg/ml streptomycin & ¥sim)
Thnxic. BEEWE3-4 HEBECH LSS L. =5 —
FUBEHIL0.2% 25— vEkets BSABEMAYFEEL
fo. BEERMRORBER S v — b5 L R A BER
FETHE L. BRI hicar = —DREBYEET S
DAL= ) VEEER AT 7 4 VEEBEE R 2ER L HE
FeEmHTT o T
6. MlEoHEFE L AFP EAE O RIE

IX1EOMMEE 24 well DT T RF v 7 7L — b
(MICROPLATE 24 Well, IWAKI GLASS, JAPAN)
PHEALTIARERE TV — b ECRE L. SR
% 3 QI L, AFP OEARYRIET 572t tD
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HE EEY —20C I RS L. BEREBFROLD T
Tho Hicfifd 2 LB EWE Lie. v — M5
BEOREMIEIET R IREE PBS TH&L, FY S
VIVB L7 0.5 % b Vo8V T — b hn x BEskEE T cIk
MRy EMREE LCGHE L. 25—y vy ks
TIFEH OFEZH G, BEMRY S/ A% 0.1%
2 77— CHE L7, 1000 rpm 5 4 REih L <l
HEED, 0.1 %27 V2241441 v +(0.1%27 =1
BoDHRTHES T A RAL, B I BB X b Il
BHE L.

AFPE4 8 o JIE 13 L5 0 5 % k¥ % Radioim-
munoassay (RIA, Ab beads AFP ‘3¢BF, 3:BHb#ksk
SHE) CHIE L.

7. Western blot iz X 5 AFP o#&

FEEMIE R L OBEE LE, X — F = v R 1/10 24
E® sample buffer(10 % SDS, 1 % A A H F =& ) —
v, 0.1 MTris-HCI buffer pH 7.6) %1 %€ 100C, 3
SN Lk E) sample & Liz. SDS-PAGE EX 5k E)
5-20 % linear gradient gel(AE-6000, -%< =, SPG
-520L, ATTO Corp. Japan)% B\ o, KEEHILZ
V7 7wy b PBCATTO Corp. Japan) KERE LI e +
AFP v % ¥ XY 7 » —F AHEUACN Immuno Biologi-
cals) & i\ CHiR O B R H A (ABC #, VECTAS-
TAIN ABC kit(VECTOR LABORATORIES. USA)
X DB & T > 7. AFP marker & LTt b ARk
D AFP(=2 2% « A1 4, Japan) ®#EHEH L.

8. RT-PCR iz X 5 AFP mRNA o

AFP ® mRNA OB HIXILEB? 0 F k¥ T CfT
ot Tithb, v -t EREOBEEML S RNA sol
B % M\T total RNA %R L, AFP specific primer
% AVCRT-PCR % 1T - #=. specific primer & L T
(PAF 1, GCTGACATTATTATCGGACA ; PAF 2,
CTCTTCAGCAAAGCAGACTT) &\ -,

9. YV EERIV= S —r VI ARERIEITS
PUREFIRRSE M ABR

PR PEFIRS- 74 r 9 S A GEFU), v RS
77 v(CDDP), =4 bt =4 vC(MMQO), 7FV 7=
1 v(ADR)D 4 BT s KYOWA, Japan)ff
U 7o, ZEHNRE TR 5 o & 15 1M % B (peak
plasma concentration ; ppc) ##5HE & L T 5'ppc~5-°
ppc DEIT 5 fFEFHRL TRV

TV — FEEFE 1 1.5~2X10° cells {f/well D fifa% &
&, 3 HEIEHAPAH U e bR U e, B0 I3ET
WO MM EEEH (BSA 554D 2 H A Lic. 55355 6 HA I
A4 OREOYIER 2N 2 46 RELE Lz, & 2T 37
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kBq/well ® *H-thymidine %0 % 2 RIS EE S %
B3k, 21504l 2N NaOH %70 % CHIlE % 57,
10% TCA TAEL CBAESEYEDHFN
NaOH TN Ly vF v —x — &z Tk v
FV—avh Va2 —TH-thymidine DB Y A% %
BIE L.

25—y VAR TV - MR AR Y
Tolth, BHEE6HBCE«DBREOIEAZINLT
46 B, FREC 37 kBg/well @ *H-thymidine % 0
%2 2 BEREIRSERIE A RE, 2 T A 20 ul OEFR
I % 37°C, 20 R LT A &EA L 1000 rpm, 54
iYL U Cdifa & BN L pellet Z1ER L7z. & @ pellet
1250 xl © 2 N NaOH #Jn 2 CHifla% %%, final 10 %
TCA CME L T 7 v — b B% & @481 *H-thymidine
DY A B HTE L Te.

B t&

1. FU 97 Bk RE & HERaEHME
(OFAZRS-=

final

TE E

7U— MEETHESMEEEGRCHEEL, fiEE
BRI X A B T, W, BallErnkE il
cRBE R NER SEED b (Fig. 2, A). %
7o, HEREEEE ORI IR B RREITh - e
(Fig. 3).
@ % —F~=v2AFTBIHE

% — F=v 2R FBEE 1.5 7y A X ) BEIER
THhELD, ToHREAHEXL 3 » FHCEERER
2 cemElots. BWHLCETBEESD HE 1658
T, BEOFERELED CEUL KRR OESL
s R Lz (Fig. 2, C, D).
@5 — ¥ vy LR

25—V AV RERCET S MO, T
Far=—%0 YN LHEEL, 2 BHOBEECTER
WERY, BREEIEEINIFig. 2, B-1). RREE
BRI KR LR, PRI BB 24 D
NTFTEMCHEEL T 5 2 &AL (Fig. 2, B-
2). 27—V rANERCRET AL TV - R
& R e B AR Ao 7s L, RS NIRRT 3R 93 REREI T - 1o

Fig. 2. Morphology of FU97 cells, xenografted tumor and primary tumor. A : Phase-contrast
microphotograph of FU97 cells on a plastic plate. B-1: Phase-contrast microphoto-
graph of FU97 cells in collagen gel matrix. B-2: Morphology of FU97 cells in collagen
gel culture. H&E X40. C: xenografted tumor. H&E X40. D: primary tumor H&E
X40.
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(Fig. 3).
2. AFP ELgEOHE
O7 v — p Kk

TV RBBECRILAEELEF S I OHET O
AFP % Western t51C THE L7, AFP marker &
FIERARIHK 80 kDa K% # 1 v & L= K ® band
BBE I h1-(Fig. 4, A). ¥7%, RT-PCRic k %
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Fig. 3. Proliferation of FU97 cells.
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mRNA DO#F TR E L primer THRHERFHEI N
% 357 bp A3 band 23128 & i AFP-mRNA 0 &F¥E
PHER & hiz(Fig. 4, B). & brEEMas L AFP
EAARRGEHTT - iR, MR cR @i 1t s
b s b O DMIE I L AR R % 52 7= (Fig. 5,
A).

7V — M EEE LIS AFP BEOERBNEL Y %25 &,
[l D2k & 2 ISR R 2R L - (Fig. 6,
A).
@2 —F=v 2 ETBIE

2= F=U AR TBMHEEED AFP L& cRRE
BoRtf Ak, MM cReBEDEILLIS
s ODORMAE A REIhI=(Fig. 5, B, O). *#EEE
B % — ¥~ v 2 i AFP B & R BIE L
R, BB 0B ohimiE AFP B WiX#Eme =L,
Ifi#E AFP [ED 5 Nk 12.7 HCh - 7z (Fig. 6, B).
®= 7 -7 vrr R

a7 = F VP VARRCRT AEE LSRR X Ok
o> AFP % Western Jkic THER LR, 7L — M &
I L ARRICEE S B X OHIlEA e AFP #3957 (Fig.
4, A, Tl r VEERORE Lt AFP E 2R 1l
ELTREER, ML L b BB LR v — 55k
ERERYVMBEEN TS -tk Th LA LST
23 H BE» B L (Fig. 6, A).

3. BURAIRRZ B

FU97

B

Fig. 4. Detection of AFP in the cluture supernatants and cultured cell extract of FU97 cells
by western blot analysis using rabbit polyclonal antibody to human AFP and ABC
staining system. B: Expression of mRNA for AFP in RNA extracted from cultured
FU97 by RT-PCR using specific primers.
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25— FYrAREERSIOT Y - MERCBT A
BERREHRBROKERY Fig. TRT. a5 -5 vyn
BT30S b v R A D CRERFCIEIB R
HHEAL 1ppc DEETS5FU LN DOEFTI15 BT
127 - 7=. ADR, CDDP, MMC @ ICy X2 % 11,
ADR ; 1.3%X107%, CDDP ; 3.0X1072 MMC ; 4.6 X10*
TMMC A& b ENKEL, XWTCDDPTH D

"B

ADR BZIEINE o fe. 7V — bEEETIE0.04 ppe
DT oRE Iy v EZETOHHDR L AROBREZR
L72280.04ppe & P %L\%‘E@%E“ﬂi%ﬁﬂ@@%&kl
I BN EBLDENHEI - 7. 0.002~0.04 ppc D 5
FU 43 ¢ % *H-thymidine BUA & & 23 FKISEALE M
DOEUAHZE X HEINL 7.

Fig. 5. Immunohistochemical analysis of FU97 cells.
xenografted tumor, C: primary tumor.
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Fig. 6. AFP production of FU97 cells. A: in conditioned medium, B:
in serum of xenografted mice.
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AFP E4 BRI, 1970 4F Bourreille? & 23] T4
LCLIsk, SHOEFNED LR, £BFBLRTLED
BER1.2—13.5 % L HE ST B, ZOMKRKE
FRRHE LT, BRCEREDS L RO FE
BEHECFERETHD Z LAET bR 5222, AFP E
EBROEYFENCBE L Tk, YHEETEIRhET,
X =Py ABEREAVCE - OB 2T o TE . 1T
B0 513 AFP BEAFEN X — F~ v X L FEEIC B
THEBIC AFP 2EA, SWL, *—F=Y20Mmi
AFPEAETEEORE L LD ERTHZ L #HEH
Lic. Fiz, AFP BEABRITIEEAR L HEL, x—F
<~V AR TADOEFERNEL, BEABHEC X )Y ERL
HEBEHRT A LD, IVEBEREDEVEETH
5 EHHEILT B0, L, invivo ki 5E
BROZTCRIETHYOXE»ZELCHRTET, BxD
MBS 5EXEYDO 2V 7547 v AORES -
T in vitro TOMIEKOBNINEEN B EZAHTHo e
&E, FBHIME L b NE AFP SEAYR L ETERE
B0 BRAERIBREAR X v Bt o8 Lkt
CHRE LD T, & DD £ % in vitro,in
VivoBL P2 —F vy rHEEWTERALEERY
AT EEDE, FEFRSZEHIC OB Lo TH
HT 5.

3H-thymidine incorporation rate to control (%)
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in plate culture, B : in collagen gel culture.

4 EIREBARR ORI 2 32 7o B R R B AR i KR
DMESLIRER Y E L, B WREREoMa A
Shic. ThE TOMBEABRN OHE I, Kodama?
DIX AFP EABEORMIFTRE LT, B WilhE
LIEFERMEIER OFFTE, MBS X OERED L1k
FLEEE R D AR AR % 548 L 7. —7F, Ishikura?+®® &%
AFP EABEO—Ic FFHilE & B L A& 2
T HEFDFHFFEHIR L, hepatoid adenocarcinoma &
5IERREIRIE L. & Big, Motoyama?® &1 AFP gEA
BREEIZF DMMRE S 5, hepatoid type, york sac tumor
like type ¥ X 0 fetal gastrointestinal type @ 3 DI H
SEIND EHE L. AESIXTEABR I Motoyama
B D\~ 5 hepatoid type & fetal gastrointestinal type

HNREL T, X— F~v 2R FBEESOEZKE T
FRRELBEAERLTH -, X DIRGEREED]
RBEEL T\

AFP EEA BRIk OB I BEd 2 513, EE oK
FRUT=BR b TiX Terashima'® b 2T ER 8 5 HBIST L
7= ISt-1 #k, Kawaguchi'” 523 RFEE 2 ST Lz A-2
B3 X O° Sekiguchi®™® H 231 v S HiEB E 7 SE7 L
7o Takigawa Bk 3 BROBE L Z B DR TH - 7c. S
BhZ U7c FU 97 #R13 7 v — M 53R ¢, MIRSRSE <
WX E MBoEE L, MBI/ NER % 3RD,
BRI HETE U 7. RBRD I E EaR o ISt-1 #k%° Takig-
awa BREBELIL T ie. FU 9T Mifan 7 v — T
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IR 95 BT h o 7o, T hE COMEFI LISt
-1 ks 31 BsRE, Takigawa #6243 182 Bfii©H » FU 97
BENDbDOFHTH o7, A-2 RIS o H T
TRWHBERThH - Ie L MEIh T\ 5. AFP EABRIT
RIRIC B S 2RO L E 2 DhTWw5 A, &
DX 5 ITEERC I TR EBREEYE L T
B, ZOZ ENDin vivo TOBEFEICERK R T DK
W ENSHRLETHBEELBONS. —F, & in
VIiVO I WEEERE L THERB IR TS 25 -5 vy
AHNERTEEEER T A, FU 97 fila 0 SEk e » 8L
LickZn, BEEPHCERRDO 2 » = —2HRL, X
FARBRICHEL T B A L. BEHEN
BIET 5 LB O R OBIE #5700, Hhilo
% — F=9 2 F TFTBEEEOMBKE L ELL . %
7z, FUITHIlA%Y X — F~ Y AR TIBHELIIE A
BEXVERL, SEEEYETHZ B L. o
AFPEATIERTH 5 ISt-1 ¥k & A-2 Bk Tl EEERE
DOBE X7, Takigawa #CliEEMIEEE CIIERE
BRER DT, A% plastic plate TR FIRBMEL T
BLDTEERHR L EHEIh TV, By,

FU 97 iR EE My e EEErRD 5 E Ak
AFP EAFEMEKTOH EE2LNB.

AFP EAREOKEH T, RT-PCR 1 X » mRNA
VLT, Fl, TV EERIO2S SV LR
FEOEELERNEMMBEAT Western BRI X W EH L R
ATO AFP OFBE AR L. Ebics v — MERIC
BRI E REFO AFPEXBEIE LI 25
MR DBEIE & & IC KRB L. YHBrek\ T
NETHRELTCELX - F~ Y 2AF TBERCO®BSD
BRTh, =y 20 AFPERE TEEOHEY B
SRBEL, EEMRRBEMHEEL T ZoZ &b,
AFP pEAE B REMIAIT in vivo 8 X O%in vitro @ B8\ C
BIERE LI AFP L, SWHEEELTWHEELDL
iz, FUITHIBIE =25 — ¥ v ¥ A RNEERIC R\ Th 7
v — BERERE, MO L &b BB o AFP
B EH L. v — VEETIREERSS F—2i b
14 HE S AFP BXRETRA Lih, 25 —-Fvirn
HETBETIETS P — i Thbd AFP 353 h 23
HEHEIDVETLL. C0Xdk=as—r vy ArpiiEsE
TR b AFP EEARE R I LS LB
bhie. bk, FUT MilaiMBEcohEchEL
TElex — F~v 2 TR AFP B4 B mbkRAE, &
TEBOXRE L L b~y A AFP fEd EH L.
ko X 5 FUIT iy, v — B =25 —% v
FUREREB IO — =y 2FTFTBBEET AFP

OB

REA, FWTHZ LB L. —J, $LAFP k%
Auvic ey, BEOBRRBE, 7v— MESEMR
BLOR — F =y AR TBBEEB K LT - 2R,
ThicE\\TH AFP 3 # 18 12 coarse  granular
deposit & LCRED btz B i3E <« oMk
SO HTD I, Takigawa #kTd AHEORKE R HBE
IhTwb. 4%, AFP Lt o il E—t i ouw
TEBNI LMk D 7 v —= v 7 2 ED I b HK
NEBETHHEEL 5.

R, EEREANOEMOERSCEFRFF Rt
BIELHIEFIOFERAPEINE LA Lo TER. D
¥y, PORFOERICHD, HOHTDEDKEHICRK
ZURDDODERFNTH EDNEBETHHEE LN
5. ZOHIEFIRZMEREBIC O\ CiXin vivo, in vitro
TORRA TWRE BRI TE. in vivolETIEX —F
<~ v AENLEHEETBE X FIA L SRCE® (su-
brenal capusule assay)7s & 2BEFE I, FOERMMN
BEIhTER. Lnl, X—F<vAECEBEES
RHRMEL, BRAGLD, BREES T TRHELN 225
7o BN T <, SRCEZLT L AT HHTD
EHoFEYZ KLY, EEUSNOBERERKE
i o TEHIEMEE Z\ 278\ in  vitro ¥ T1% SDI
#29 (succinic dehydrogenase inhibition assay)<®%h
2B L7 MTT 39 (methylthiazol tetrazolium bro-
mide assay) s EREBECBERIGHA SN X 51Kich o
DB B, invivo ¥ X b B CREAME  FERFHTHE
DHETHDENSI2) v FEBBHOD, FFEENRT
RILEETHY, EEREHRL OB T 5EE T
VLECER T B BR CIERE ISR T RE 2 & 5 RO B BH L &
HTHB. FT T, X0 EEEL in vivo KELL L
BRI TH D27 —7F VP ARERENEERED,
Z DB R PUERIRZ RIS H T 2R a3 fThh
B L 51T o TE3D, T DEEEERY, v — FEEET
IR A T X TCHI BT B DTkt LT, ko =XTT
B 7o BETE R OSRERARESE & HERE U 7o 3 & SETE W] RE T i A
BETHD. B X 0REEYHAVCe PERIEM
R OBEE YT, BRI Fe Mg 3 % Ml
BB A DR, & LICHEE L EERTC
SWHOEELZHER LI EMEL T 5. & OEEEEN
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