Cell Motility Factors Involved in the Invasiveness
of Human Oral Squamous Cell Carcinoma
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BEMF L OFED D R MR LEBMEO
IR BN ESE N+ AT

SREEBEF IR BRI AR A (T ¢ LA B B)
BB ® K

CRER LRI B 2 ML 0EH)gE & BEEN L OMELHLMICT2HMT, BEERORL 2 3HHEO IR
T F Rz AR AR (0SC20, 3EL; OSC19, 4CH; HOC313, 4D ) % H\v>CHINAEBIBE % LEREI T4 L L b2, F#h o 0ERE
S5 T AEMERFORBEBIICOVWTHRI L2, 00/ FEEZRAVCHROESMNZNEL-L 2, MIEFET
TOEFEITHOCIIZMM AR b & <, K TOSCI9ML, OSC20MBEDNETS » 724%, MM iFEH T3 HOC313 Ml d &
WRELEEEZR LA, ZOKED»S HOCIBMRIESMEEN T2 ASEELTWE I AN N, Zhoofifiis
BiF5 oW ELESEE R (autocrine motility factor, AMF) BIEFOREE M LR, WTFNLOMETH mRNADOT
RO BN/ HOCIIMIL THZ M BHL TV 7z, /2 AMF I 5 Ry L 5%t Tl HOC313 Mfa 0 4 12 AMF
BHOFESRD LN, FLHAMFHMARIZ L D ERIENSEIHI S -2 L, HOCSI3MMA E CEBEER T L CAMF
FEELTVAZ LWL o7z, RBFLEBMIEASAME 2 A - WL TWA DX LD ARIFESWD TTH
5. AMF Lt 7% —®OmRNAOFEIUTHTFNOMBIC B0 6N 2%, L7y —EROFEERITHOC313Hli > 0SC20 41
FONEIZE <, OSCIOMIETCIEBO bNLhhros:, AMFLFE—7 I VERNAFTHLINI—R6—1)) VHE4 I AT =+
(glucose 6-phosphate isomerase, G6PI) #{Ef &5 &, HOC3I3HIAE & OSC20 Ml i3 il AR TR EBIEASTLHE L, S i3
AMFL 7% —EHADREHRE L MIE L Tz, F8E /BT R 7 (scatter factor / hepatocyte growth factor, SF/HGF)
123 L Tid, HOC313 4l & OSC20 Mife CIEKEM R EEMOTTENROH SN, 714 703 75 (fibronectin, Fn) B &
UK+ 9% 7 F > (vitoronectin, Vn) (2% ¢ 5 #AEMIZHOCII3MIZTE L <, OSC20MlaTIZiED -7, k&b, O
MR LR &R AL & S BB RER T 1063 2 BB E#ERIC L o CRA Y, $124D B oL H O i
DEEEER T2 A - S LTHSOEHREL SO, HRABANTBMEISEEL TV bDEEI LN,

Key words autocrine motility factor, fibronectin, mode of invasion, oral squamous cell carcinoma,

scatter factor

WADENETH 2 - L VI BRI RED S ONEE
MEOMEIIE T E 0, ffast< b v 7 2O L E
NORME, IRENNDRA, ORISR~ DOBFR, £LTEITH
WL W) BRAE L TR T 5, 20 —E0 WAoo d i
HMiao¥o EEIAEIZ, BEA5RE, < b U v 2 ANMREERHAT
TORBORMERCERIEF FAT A RELGRHAO -2 # L
LRTWVABY A, BIHFRIZBVTHENETORNLTY A5
Thb., BiL, ZOEEIEEIZHEY T2 KT & L TR E
PR L TH S BB 2 T 5 M e i Bo | e
PMUBEBIRERE T (autocrine motility factor, AMF)? * %> % —
My %L 2 (autotaxin)®®, EFSHINLIN T (invasion stimulating
factor)™, i EHIME F (migration stimulating factor)”, fif
HF (dissociation factor)™, F 7AW ERIEMER T & L
THMEF / MR E T (scatter factor / hepatocyte

PHI04F 1 A 20 B %A, FRU10E4 A7 HZH

growth factor, SF / HGF)® ", =% &1 » (epitaxin)*®, Nl
Ho b sl 14 -8 85170 (hepatocyte growth factor like protein)'®,
C3b KR -1, M HL i g B i K7 (fibroblast-derived
motility factor)® 7 &A5 Kk & L3ERL &N, Zh o o MBI AR T
DRI & BN R - SEFEHE & OBIRACKE I S Az &
nWoodhzn. 72, BUEOHA FH 4 refillabt~ v 7 A
WSy D T M2 b BB ATV A AT % b AR LW, )
PEHEN T-0 AMF 238858 I - & LT 2 & b @i s hiTw
B, LHLad s, 2o o EEENT- O H T 2]
ENTBLY, L7do TEEEERTOEHLHMIES 5 S
W7 LTV ORgEIRTH b,

=75, UHERSE LR C LIS o 5 et oo g M ek AL
MR 2 S 2 L CEE L &N, Jacobsson B D™ 43
$ % 0BT L 72 Yamamoto & * D 4MEA TIENBHEIS T < R

Abbreviations . AMF, autocrine motility factor; BSA, bovine serum albumin; Eagle’s MEM, Eagle’s minimal
essential medium; FBS, fetal bovine albumin; Fn, fibronectin; G6PI, glucose 6-phosphate isomerase; HGF, hepatocyte
growth factor; PBS, phosphate-buffered saline; RT-PCR, reverse transcription-PCR; SF, scatter factor; Vn, vitronectin
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ENTv A, Yamamoto 5 i3 Jacobsson Gz BT 2 &R H
RO 4% %, 4CH GFRoOBEZ ML CGRET ) & B4
ENE L IEE 4D (U E 559, EMEICRET S
Wy LAZIX5 L7z, 4D BRSSO~ O IR L,
BUNCEER) » SEiANERBT 270, HHs S CTHET, 7
BAARREZBHEDNE ., LeLENS, 0L aEmER
TR O FE B F O AW IR L TV 2SR 2
D%, MRS HEEIGE & QRS S 2T A\,

Z 2T, AW TN O EEhRE & S & D BE % B
ST AHMT, BREEROR2L3FEO MIERT L
ER ROk 0SC20 31)*, 0SC19 4C&)*™, HOC313
(AD E» % T, FhFhofilaoEEEkE T IhBkRE L7z,
F7z, THHOHINECBIT B S ELEHEER - AMFY
LFEDOLET Y — (gp78)® DO FEBIZOWT LRE L7z,
AMF (31986 4EZ Liotta 5?27k b B R aEHIAI E A2058 DKE
BEADSERER T2 TR LALDTH LY, &
¥, Watanabe & ™12 & » TE# O —RKEEHIHIT S, AMF I
MERREO LI —R6—Y VERA Y X5 —¥ (glucose 6-
phosphate isomerase, G6PI) 8 & Ui ERN T2 —1 D
A4 % > (neuroleukin) &[] —TH2B I ENAHLNIIINT VS,
KREFFETIEE 512, F& UCTHRHEFMRY & 5l & BB
DM FRAET B T L ATHE STV B EH W R R EE R
KTFoSF / HGF , B I UMM~ MY v 7 A4 THITBES)
fREFRE D 7 4 70 % 7 F ~ (fibronectin, Fn)* ™ & ¥ k
O 4 7 9 » (vitronectin, Vn)® ™A1 FERF L R i fAE o> B 5)
BECEEZ RIZTHEI DOV THHET 21T o 7.

MR B LUHE

1. {ERRE CEERE

FERILR AR O R LR 2 3 o MR T LR ED
#0SC20, 0SC19, HOC313 % v 7z. OSC20™id, 58#t/ik
OO EWHTER O HE ) > NEEBES B L HRKTS
D, Z—F27 ANOREBEBEIC LY RIEE L F—0mIH
Mg S HH A, BEAIEILR - MESEHOSRIZSH S
NTwa (1A). 0SC1921E, 61mBMDTFROIEI) >/ Vi
R A 15 5 MM C, REHIX — P~ A~ Rprik
I & 0 IS H L F— O REAGHE SN, RiEkN
ACHNZSEE N D (U1B). WHlAaRRIZALIREE R R R
e SRR O/ MEIRAR S, M —t b S S,
HOC313** %, 510 FTHEN,SOKICE L8RP L
R OHEE ) o B R, S B oMk TH D RFERD
FEHRIE4DMTH S (H1C) (MR AT HREE — L SR
FWEONHE—BEIZ LI VES). ZTALDHRIZ10%Y &
M JRIM T (fetal bovine serum, FBS) (United Biotechnological,
Victoria, Australia), 77 ¥ ¥V »25mg/l (77U A PLTAY
=X, i), =YYy AL T AL RA 100000
Hify /1 (Bio Whittaker, Walkersville, USA) #iRhnL7-14 — 27
e/ JE B H (Eagle’s minimal essential medium, 1 — 277V
MEM) (HAKBEE) 12T5%CO0,, 37TCHOEMTCHEL:.

I. fAeEENREDIRES

1. &awuq Mk

BX25 mmADHN—F T A BRETF, KK 2 VFLve
—FN LY —D] L VERTHEF L TRKEREET o
#%, 1.0% & M7V 3~ (bovine serum albumin, BSA)

Fig.1. Histological features of cancer cell lines employed. ()
An orthotopic implant of OSC20 cells. The cells formed the
tumor nests (arrowheads) 20 days after the inoculation into
the oral floor of the 6 week-old female BALB/c nu/nu mice".
The histological features were similar to those of the primary
tumor. (B) An orthotopic implant of OSC19 cells. The cells
formed typical cord-like tumor nests (arrowheads) after having
been inoculated into the nude mice. The histological features
were similar to those of the primary tumor. (C) The original
tumor, from which HOC313 cells were derived. The cells
showed a wide-spread invasion classified as grade 4D. They
invaded diffusively into the interstitial tissue from the tumor
nests (arrowheads). HOC313 cells were untransplantable in
nude mice. HE stain. Scale bar indicates 100 . m.
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(Miles, Kankakee, USA) IZiRiE L, RWTL S/ = THKL
TBSARMEAE L7tk BEELA. &304 MIZZEEKI1.0 ml
1214.5 mM @ AuCLH 1.8 ml &, 36.5 mM @ Na,CO, 6.0 ml %
MATHEE—F — AN TN S5 &/, 0.1%
FWATVFE F18ml & 2725 122 RAEE, BSA MLELHEA
HR= T T ADAS 7235 mmAHHERERA S v — L (BT,
48 1220 mITOBEL, 304HIKE LT YT REIAE S
&7, ) RS LA K (phosphate-buffered saline,
PBS) (H/K#E) THEELEID A FE2RIBEVE L%, ¥
Lw3smmy ¥ —LIZANEZ, ¥ v—L &7z 500014
la% i 2 mIcBRE L, 5.0%CO, 48T, 37.0CTH#EL
2. EBHEE O W E SN E FER A & 20 BRI RIS HEME RS
HE0EOMIE & L CHEERE TV, Mgl EH7h oF
WERERE LN L. 9, 10% FBSHIA — 7 )V MEM k&
B A EHIBOEEREZ ME L, RICULT oL ToERE
DHEERITo 7.
1) I T BT 5 EBEOE
R E LT0.1% BSAHA — 2 v MEM %8 L 7-.
2L, MBOREED S LEEMIX10% FBSHIA — 7 )V MEM *
v, A9 F77ANOfELRERL721120.1% BSAH A
=7 MEM CT3H#%EELTH L35 mm > ¥ — LIz AR
Z, WMIEREZIT- /2.
2) GEPI D EBHRE T R DR
AMFIZ X BB REMR LRI T2 HMT, AMFEFE~0
T3/ EEENEET 5GP E AW CERBEDBIE F T o 72,
Thbb, 1, 10 F7213 100 A7 /ml @ 77 3 F G6PI (Type IV,
Sigma, St.Louis, USA) % &1 0.1% BSANA — 7 ) MEM +H T
DEMBOERFE T HlE L7z,
3) HLAMFHiLARIZ & B HOC313 #ll e o sE Bz e O #dt
ey RAMF - o4 R 70— F LAY @EEREES
TR O I DB B AT 2 & RS % MAD Trap G 1I
(Pharmacia, Uppsala, Sweden) CTH53L L 72, % Hi4E (2 Bio Rad
7"D7‘"f >~ 7 v+ A (Bio-Rad, Richmond, USA) # Fi\ C5&E& L
CEREA L 7O T) VREN 88 ng/ml & D k9D (L
ml%ﬂkhﬁ)ﬁl%}BAm4>~7n/MEML T L,
HOC313 #Milu 0B~ 2 - at L 7o, Btk v ba—)bi2
RIEE 74 FilE & WS M LSEo 147 707 ¥ iR
MUCHER L.
2. FIUAW I - F o= 7 T S R s
umfLD b T A7 2 b - F ¥ »¥— (Costar, Cambridge,
USA) v T, ##eZ & F-HGF (Becton Dickinson, Bedford,
USA), b Ml Fn CAMmE-1), & b ISR Vo (GBI
YT 2 8MAMkOBEEREFNELS. T4bb, 01%
BSAMIA — 77 v MEM K383 T, 5 X 10° /ml O AT % 3
BUT, EBF v 3—125% 10 oL (100 ul) % 4&H L,
TEF v »/x—12120.5, 5, 25, 50 ng/ml ®HGF, 50 pg/ml
DFn 37212100 pg/mldVn % &€ 0.1% BSAMA — 7
hmM%ﬁﬁ%&mmwxfs%co,iﬁF 37 °C T O MR B 9
L7z ROCEFF % /S — ORI A REL, IMIERC T
YATINDT 4 NE — EHEH, 4%/8F KV AT LT
FTI05MEE D%, FoFYtil GEES, K T5%
MBS % 47 o TRPEREMR L 72, BIBIZA YT LY R HL
TRAFA K75 28 A L7, SEERREOFMmE, 7415
~ THICEE) L T3 L 7-#1ia 2 5% NIKON OPTIPHOT-2

(=¥, WE) D200HECMMEAIZ30 HT 2 HEL, 135
H7:h) ORI (TR %+ SD) T& L 7.

. AMF & & U'AMF bt 74 — 8= FRROEHT

1. K1 (A RNADHH

100 mmA#EEH Yy — L Wl T 7arorz

bELo MO ER AL, 24 BRI 2 Quick Prep
mRNA #%#% » I (Pharmacia, Uppsala, Sweden) % TR
(A) "RNA % $liH L 72,

2. TIAV—BIUTO—- 7O

HOC313 4z K1) (A)*RNA % 4% & LT TOYOBO RT-
PCR ¥ v b (Toyobo, WF) IZ & YW max—v1 o4 &%
(neuroleukin) ®* B LU R-7 7 F >~ (actin) “?cDNA %L
o, ma—unq Y DNABIER 774 ~v—-& LT, 5-
CGGCCAAGGATCCTTCTGC-3' (cDNA #5235 710-728) & 5-
CACAGAGGAGGCTGCAGATG-3’ (cDNA SR F 1721-1702),
£7/p3-77F Y cDNABIEBR O 75 42— LTk 5-
GACTGCAGTGGATGATGATATCGCCGCG-3' (cDNA i #:%E5
43-62 (2B A EFICHIBREER Pst TR FAIG LI
5 TGATCTCCTTCTGCAGCCTG-3' (cDNA 15 #75 993-974) »
TV ITX s LAF VN2 DNAAKEE T T V392 (Applied
Biosystems, California, USA) I2& D&KL, OPC# 7 4
(Applied Biosystems) TH# L7:. Za—004 % BL0Up-
TIFrEL FRTIA -2 O IiRER) 25— Esy
I (reverse transcription-PCR, RT-PCR)#ECENFN 1 kb
@ cDNAWT R % Y4iE U A8 Lf_. i AMF Lt 7% —n7 0
— 71E 25 cDNA® (BES KFEFEEETEAN B B O 0 7
FfiL Wit g) o x27 L 1‘5‘ FNo. 23 ~ 129112043 B
FEWHELTERL.

3. /—=Hr7ay bNATYFL4E—-Va s

KV (A RNA 2 pg 72135 ng%66.7% SV 47 3 K, 293
MAENLT VL FTEHHE5TCIITERLAOLSN
IIMOERLVATLFE FEEE15% THAI—A7X VIZTHE
kB E v o 72k, NA KLY FN'F 40 E (Amersham,
Buckinghamshire, UK) (2§55 L7, LA 7)) ¥4 E—2
3 E50% RIVAT IR, BXﬁMU/Wf Yy LT L
Y IT 3 NERETE (0.9 M NaCl, 50 mM ) >l kEF MY
%7 4 pH7.7, 5 mM EDTA), 5 X Denhaldtif (10% R E=—
yew) K, 1.0% BSA, 1.0% 71 32—), 0.5% SDS,
200 pg/ml M4 4 #F DNA (Sigma) OHLE L D %2 % 15.0 ml
DEFEWIZTA2CTAREMRE#E L /2. cDNA 79 — 714 Prime-It
01954879547 —-5X) 7%y b+ (Stratagene,
California, USA) &, [«-*P)F X v F V20 L%
(Amersham) # AV CE# L 72, KREIGOEHX 7 L4+ F Fo
FrJ:td Nuc Trap 77 & 241 7 4 (Stratagene) Ciro7z. A
TNFAX—=a lE, T4 T4 E—=2arEEUM
1% 5.0 ml DEHIZ25 ng DFPE# T 0 — 7% MR T42.0CT
00EMAT > 7. NA TN T A= a U TH, 2XS5C 0.3
M NaCl, 0.03M 7 = Y 74 pH?7.0), 0.1%SDSIZT
HIRT200W 20, 42CT20H2mE, & 51{20.1XSSC,
0.1% SDST42CT2la¥iF L, NAF A RXA=T 7T+ I4

— FUJIX BAS1000 (Bt 7 1 V4, ER) 124 HHBEELT
MRNADERZ{To7z. FLXB7ANVLER—T 15—
L—80CITH = I T TT T4 —% T,

V. AMF$ LU AMF L+ 742 —BARBEOET
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EH L ARLTOAMF O % MBI T, AMF
LTy —n%BEEY 2 Ay 70y MEZTHTL.

1. AMF O iE R ¥t

F % ¥ I3— A5 4 F (Nunc, Naperville, USA) = CHIME & B 7
WEETIHMEEL, BEEEhEL TIRMELZOE, Tt
byl AZ =Dl LBETISMEZE L. AMFO—X
PURIZIZ 200 &R L 23l ZAMF - 74 ¥ IgGhifk% 4°C
TISMEIG 24, TRIGEEFERETFEL T F 2 ¥ —¥
EHRTFE T HEAIT Y F IgG - ¥ FHRENVISION (¥
aYxNy, FAR) RMRALA. B bo— iz —kin
HELTEREYHFOMBEL AV, B33V 73 /Ry
F & v MiREEE (3,3-diaminobenzidine tetrahydrochloride) (1
JeRidE, KB BEERAL.

2. Yz AF 7Oy ME

100 mm MEERHE S vy — LTIy 7V P OIREBIEL
7-% 4L % PBS T3 EPEH L2125 ml o EIE A — 7
MEM {22348 U CHIZ 483528 L, PBSTY ¥ A1 10 ml®
PBS#MATEMA Y L A= CTHEELELDHEEFT -7, M
Bk % B R, —%2H v TBioRad 70717 v
A THHAERL, BYOBEBRIIEED 5% 2-A VA7 L
¥ 7 — VRN 2 X Laemmli #RHE (4 % SDS, 500 mM Tris-HCl
pH6.8, 2 mM EDTA pH8.0, 40% 7 2 — 1, 0.02% 71 L7
=/ =NT V=) A, 1XLaemml &K, 25% 2-ANH
FTrLy =N Lizb0T HMlENEOERIRE;EL
BB IHZREL, SHROERBZES LTHRET Y I E
L7, #EH L LT25 pg % SDS-PAGE%, HVipfbe=1F
> (polyvinylide difluoride, PVDF) & Immobilon-P (Millipore,
Bedford, USA) (Z#2B L 7-. #E#, PVDFE%Z5% AF 4 3
Wz, 1% BSA, 0.5% v 1 — >~ —20 (Bio-Rad) % &1 PBSH
THEIRIFEM 7O v F 0 7%, HHAMF L7 —Hifk® (7 v
MEJ 70 —F b 1gM: BB REESF BB HRE, D
FEHEM L D ES) LS4, TREMRICIEEETER
Wt &y F—EE#Y X v b IgMiifk (Zymed, San
Francisco, USA) # FHV> 7z, HUEHIERRIGHKR T %, 05% v 1 —
¥ —20% & PBS C154-/, 6[PE#E L CECL (Amersham)
THRGEEXMT 1 VA RS

V. HEtENSE

2REM O Fy 7513 Student Dt HEEX AV CHZEL, WIEMER
TATERE L FRER A & £ SD) TIRL 7.

34 &

1. €004 FEIC &L 3 MBRESEEDRTE

1. MiSEMEERLIC 31T 2885k

10% FBSHIA — 7 v MEM 85 1 C D & Mg o E B H K 12,
OSC20 T3 28.8 + 14.1 (X 100 pm?) (R 24), OSC19#ia T
1343.6+24.6 (X 100 pm® (X 2B), HOC313Hifa CTi£168.0
98.1 (X 100 pm®) (H2C) T Y, REMHXATIEII L D6 EW
EVVESIEE R L7z (M3).

2. BEIMEREHIC BT 5 EREE

—77, 0.1% BSAMIEILiED A — 7 )V MEM B HLIZ BT 5P
HEHEHEIE, OSC20MET16.9+7.1 (X100 pm?), OSC19
ML TI215.0 £ 4.4 (X 100 ym®) TdH - 72024 LT, HOC313
MR T2 106.0 £ 52.0 (X 100 pm?) T, HERMEBICH~2
EnF R B EEFEIXRT L2248, HOC313 MM & e i & s #h (2

BT EmWEEIREEH LTz (R4,

II. AMFOER & HIR

1. AMFB LU AMF Lt 7% — 53

AMF mRNA DS A RIT4 2728, £9°, HOC313Hia
(A" RNA# R L L CRT-PCRIETHIBS Nz —F 1 2y
8% 373 DNA o — 7 . 4 — (Applied Biosystems) THZE L 7

RAREY :
3 eﬁ%&@&, ;

£

L e,

Fig.2. Phagokinesis of tumor cells. Cells were plated on
goldparticle-coated glasses and incubated in Eagle's MEM
with 10% FBS. After adhesion, cells were incubated for 20 hr,
and then cell motility was measured as described under
Materials and Methods. (A) 0SC20, (B) OSC19 cells, and (©)
HOC313 cells. Typical photographs are presented. Scale bar
indicates 100 4 m.
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Lz AEERIEE PAMFZ S Y Y ORI EF—THs I &
PRREN, INETO—TELT/ —=Fr7ay bNAT
NFLE-TarEmTo/L A, WTROMKIZS 2.0 kb D
{iBIZAMF cDNA LGRS NA 7Y ¥4 X5 by FEBRDI:,
#7-, HOC313#M213#74.0 kb OGL @2 b BV S 7+ b
B 7-7%, OSC20HIAL & OSCI941f Tk 4.0 kb /3> Fid
R EN VP EEBEETH o2 (H5A). B-T2F 0%

250-
]

2004

150-

100-

wn
<
!
S

Migrated area (X100 pm?/ cell / 20hr)

0SC20  OSCI19  HOC313

Fig.3. Quantitative representation of tumor cell motility in
media with serum. Cell motility was measured as described in
the legend to Fig. 2. At least fifty individual gold particle-free
areas were randomly selected and measured. Each column
represents X + SD/cell/20 hr.
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<

Fig.4. Quantitative representation of tumor cell motility in
serum-free media. Cells were first plated on the goldparticle-
coated glasses in Eagle's MEM containing 10% FBS. After
adhesion, cells were incubated in Eagle's MEM containing
0.1% BSA. Then, fifty individual phagokinetic areas were
randomly selected and measured. Each column represents X
+ SD/cell/20 hr.

4kb =

2kb *

3 —actin

= 28S

= 18S

3 —actin

B

Fig. 5. Northern blot analysis of mRNA for AMF (A) and AMF

receptor (B). Two x g (A) or 5 x g (B) each of poly (A)*
RNAs from three cancer cell lines were electrophoresed and
transferred to nylon membranes. The membranes were
hybridized with *P-labeled AMF ¢cDNA (A) or AMF receptor
c¢DNA (B). The membranes were rehybridized with f-action
probe. 28S, 28S RNA; 18S, 18S RNA.
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BEISHIEL, 1 A=Y Y77 F54F—BAS1000i2T4.0
kKb Y FeEBL7EZAH50S8C20: 0SC19 ¢
HOC313=100 : 82 : 429 T& Y, EME T TCOEMIZOESHE
DEEOBE LEL LTV, AMFL 7% —mRNADZEH
13 HOC313 #i#a & OSC20Mifa Tk <, OSC19HifaIZ5TA > 7z
(X 5B).

2. AMFEHOFEH

B bt L ), HOC3ISMIRETIE, F& L CHE
HBa 5 R REZEAS O SRR ER A & FRERLI AT TAMEF 28 ERLIR IS
EBRLTEDLN, BEBMOEIZFOHEE N (H6B).
—7, OSC20#fa & OSC19 MM I LAMFHIE Tl gt S hik
p R AN

3. AMFLt 7% —EBHORH

wrzA¥r7ay bEIZED, AMFLET ¥ — (gp78) D%
FIZHOC313 #2133 L < & <, OSC20MIfT b EALITHM S
77, OSCIOMI Cldis o Ny FRED b h o7z, Tz,
150 kDa DALELZ b BFLAMFHifR & BT 58 FOsBES R,
FO Y7 OVEEIZHOC313 ML, OSC19MM, OSC204#if
DIETH -7 (7).

B

Fig. 6. Stain for AMF. (A) Negative control. Cells were
treated with normal rabbit IgG. (B) AMF stain. Anti-AMF
polyclonal rabbit antibody (IgG) was used as the primary
antibody. AMF immunoreactivities were marked as granular
particles localized in pseudopodia (arrowheads). Scale bar
indicates 10 . m.

4. GOPIOHR EENR /R

AMF L F—D 7 3/ BEECY| % B4 5 GOPl % HE3 i L
72& 2%, HOC3I3 MM CIHREE KA EBMEATITE L 100
Hfz/ml TH1.6 f5& 7% Y, GB6PI (AMF) O EEME MR
ANz, LA L, GEPLIZXY % OSC0MIML D FUGHIEIR
H12MEOBANED LNITT ER v, OSCIOMICH T2
G6PI BB REFN R IIRO LN e o7 (K8).

=150 kDa

= 78 kDa

Fig.7. Western blot analysis of AMF receptor. Cell lysates
were electrophoresed on SDS-7.5% polyacrylamide gel and
transferred to PVDF membrane. Immunostaining was carried
out as described under Material and Methods. AMF receptor
(gp78) was clearly marked in OSC20 and HOC313 but not in
0SC19 cells. The nature of 150 kDa proteins that reacted with
the anti-AMF receptor antibody is currently unknown.
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Fig.8. Phagokinetic motility of tumor cells exposed to G6FL
Cells were plated on colloidal gold-coated glasses in Eagle's
MEM containing 10% FBS, and incubated for 1 hr to adhere.
Then, cells were further incubated in Eagle's MEM containing
0.1% BSA and 1, 10, or 100 Units/ml of rabbit G6PI for 20 hr.
Fifty individual areas were measured at random. A, HOC313;
@, 0SC19; B, 0SC20. * p<0.001 versus control without G6PL
** n<0.001 versus control. Each point represents X * Sb
(n=50).
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Fig.9. Effect of anti-AMF antibody on the motility of HOC313
cells. Cell motility was assayed in Eagle's MEM containing
0.1% BSA and 8.8 , g/ml anti-AMF polyclonal antibody (IgG
fraction) or equal amounts fof normal rabbit IgG. * p<0.001
versus control with 0.1% BSA. ** p<0.001 versus normal
serum. Each column represents X + SD/cell/20 hr (n=50).
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Fig. 10. Chemotaxis toward HGF. Fifty-thousand tumor cells
were seeded in the upper chamber of Transwell in Eagle's
MEM containing 0.1% BSA. Recombinant human HGF/SF
was added in the lower chamber as a chemoattractant at
concentrations of 0.5, 5, 25 or 50 ng/ml in Eagle's MEM
containing 0.1% BSA. Cells were incubated for 9 hr, and then
the cells that penetrated 8 « m pore-sized filter and reached
the lower chamber were counted under microscope in
randomly selected 30 individual fields. 4, HOC313; @,
0SC19; B, 0SC20. * p<0.001 versus control without HGF. **

I(l<0.001 versus control. Values are presented as X =+ SD
n=30).

W74 OFHEENERE D 74.8 £ 26.8 (X 100 pm?) & s L
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HGF 234 2 Miils e 2 fisg LAz & 2 %, HOC313#lfa &
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FUZHGF I L TRIS % R & 2o 72 (E10). Fn & Voloit
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Fig. 11. Chemotaxis toward fibronectin (Fn) and vitronectin
(Vn). Fifty-thousand tumor cells were seeded in the upper
chamber, and 50 x g/ml of Fn or 100 4 g/ml of Vn were
added as chemoattractants in the lower chamber. Cells that
had penetrated the 8 » m pore-sized filter were counted in
randomly selected 30-fields. B, OSC20; @, OSC19; & ,
HOC313. ND, not datermined. Values are presented asX =+
SD (n=30).
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Y
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Fig. 12. A mechanism for the high motility and invasiveness of
4D-type oral squamous carcinoma cells. 4D-type cancer cells
like HOC313 may migrate in response to autocrine motility
factor (AMF) produced by themselves, to hepatocyte growth
factor (HGF) derived from neighboring fibroblasts and to
fibronectin (Fn) and vitronectin (Vn) present in the peripheral
sites of the tumor nest.
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Abstract

The present study was conducted to clarify the mechanism that determines the mode of invasion of human oral squamous
cell carcinomas. Three cell lines derived from human oral squamous cell carcinomas with different modes of invasion were
assayed for their ability to migrate or invade in vitro. The cell lines employed were HOC313, OSC19 and OSC20 cells, which
respectively derive from oral tumors of the highest (grade 4D), high (grade 4C) and moderate (grade 3) invasiveness, A
phagokinesis assay with gold particles demonstrated that, among the three cell lines, the rate of migration in serum-containing
media was ranked in the following order: HOC313 > OSC19 > OSC20. In serum free media, HOC313 cells also exhibited
a high motility rate, whereas OSC19 and OSC20 cells migrated to much lesser extents, suggesting that the HOC313 cells
produce motility factors that act on themselves in an autocrine manner. Next, the nature of this activity was investigated.
Northern blot analysis revealed that the gene coding for autocrine motility factor (AMF) was extremely strongly expressed in
HOC313 cells; two prominent hybridizing bands were detected at 2.0 and 4.0 kb. On the other hand, OSC19 cells expressed
the 2.0 kb mRNA species at a low level, and OSC19 cells had barely detectable amounts of AMF mRNA. AMF proteins were
clearly marked by immunohistochemical staining with anti-AMF antibodies in HOC313 cells, but not in OSC19 and OSC20
cells; the immunoreactivity was localized in pseudopodia in a granular pattern. mRNA encoding AMF receptor was detected
at a high level in HOC313 and OSC20 cells, and at a low level in OSC19 cells. In Western blotting, AMF receptor proteins
(gp78) were detected at a high level in HOC313 cells, at a low level in OSC20 cells, and not at all in OSCI19 cells. Relative
amounts of the AMF and AMF receptor proteins in three cell lines were well correlated with their motility rates. The
migration of HOC313 cells in serum-free media was markedly blocked by anti-AMF antibodies. Further, exogenously added
glucose 6-phosphate isomerase, which is known to have the same amino acid sequence as AMF, stimulated HOC313 cell
motility in a dose-dependent manner. These results indicate that AMF would at least partly account for the high motility of
HOC313 cells, and this is the first demonstration that squamous carcinoma cells produce an autocrine factor that induces their
own motility. The present study also established the effects of hepatocyte growth factor (HGF) / scatter factor (SF) and
extracellular matrix components such as fibronectin and vitronectin on the chemotaxis of the oral squamous carcinoma cells.
HGF / SF stimulated in a dose dependent manner the HOC313 cell migration through 8 um pore sized filter to the highest
extent. OSC20 cells exhibited a moderate migration toward HGF / SF, while OSC19 cells did not respond to it. Fibronectin
and vitronectin were also found to stimulate the migration of HOC313 cells. The migration of OSC19 cells was much less
affected by fibronectin and vitronectin, and OSC20 cells failed to respond at all. The results obtained suggest that for human
oral squamous cell carcinomas, the greater they express AMF and its receptor, and the higher their responsiveness to paracrine
HGF / SF and to extracellular matrix components like fibronectin and vitronectin the more invasive they become. The present
study would thus seem to explain the basis of the invasion and metastasis of oral squamous cell carcinomas. These motility
factors can therefore be regarded as potential molecular targets in future treatments of these still life-threatening oral cancers.



