Mm/hREERF Aggrus O TSR &
< D I IR b

T e 22 R



<HX>

1R M/MREER T Aggrus DBIAT 7 O— =2 7 &3 T EW#RI AT

H2E bk MNEEIIBITS Aggrus DR

8

24

44

45

49



i

BAMEICRAL TMITHEOEREZ & 256, IENEMRRICESL. IEFHNR
#d5Fig . ZOMBFBNEANDEZEORIZ, £<OHAE. M/MUBENR SN Z &N
HonTnd (1), Tsuruo HICE D, U7 A#EBEMALEL colon adenocarcinoma 26
ZRORUERMMEESIEL 2 LICXKD, GHEBEKRTH S NL-17 Hifd & (KR sk
Tdh 5 NL-14 #ila2 st S N7z (2) (Fig. 2). & 512 NL-17 #ificms iz~ U, NL-14
MBI OSHED T / 7 O—FI)VPUER SF11 HilkA &G S 1z (3), 8F11 ikl 44kDa
DBEY NI ETH D Aggrus (gpdd)Z38# L7z, in vitro OFEE T, NL-17 fifgid~w
ADM/MEEZFIER I TAH. 8FLL HikZ2ZORERICMA S &, NL-17 fildic k2
i/ hMREEEDHE & N7z (Fig. 3), in vivo DFEERTIZ, NL-17 OEBRHSEZEA 8F11 #i
hoFHicEDAFEINE (4) (Fig. 4, TDOIEMS, NL-17 Mg /MR gL K7
Aggrus IZXD R IADM/MRZERSIE., TOBEMEBZEZ T ENRBIN,
Z D%, Toyoshima 512KV, ZDDY T4 =54 —Hh5 L (8FL1 Hikh S 46 E WGA
ATL) Lo T Aggrus ¥ NI NEHEINE (5), HEINZ Aggrus 1Mk IE
FEF T, BEKENIIY I ZOM/MUEEZSIER I Lz, 512 0RERINIE 8F11
PUKICK > TRERICHE SN, RABEERLUMICE D, Aggrus 1 O-#EHBEEMNZ <
fPmEnNTH Y., Aggrus O 7IVER/N NL-17 Mg X S iM/MMOEEER NL-17 fifgnE
B ICEERKEE L TNDS T EbRREINT,

EE, DN —7TH Aggrus LT 8. FHOMN, MBI HOLE-> 25 F&L
T. Tla/podoplanin BLUNZDREO T DFFENZEINT NS, Nose HiF. YT AFH
FHiME (MC3T3-E1) i TPA 2T 2 &, OTS-8 LW BELETORBENFHEINTS
HZEEWMELRE (6), OTS-8 IR T ADHMIZERE L THD, 26kDa OESY > /NI E
THBMN, TN THBETHEINL, 51T, Farr 512K D. KD 2/NEio T
Mk RIS A E T S 1 RIMAR bR Ml & B MIARIC, gp38 WD IREY > /X7 Bh 5
BLTWS ZEnwmtraniz (7). gp38 (JlBz | BEEEMSY /X7 T, 172 7 3
JBEINST2% 38kDa OFEY 2NV ETH S, gp38 1ZidE< D O-#EAIBEHE 1 Mo N-
SRS INEN TS (60 HHOD Asn) EFRENTHO. 51T PKA ® PKC
&2 BN Z C Kim (972 /) ICTALTWS, T, Wetterwald 512&
D, gp38 Oy hFEOIN, BEFEMBUROF LW —H— (E11 antigen) &L THE
EN/- (8), Ell antigen I8, Bfi. id. KEIZH mRNA ORBMSHEI N, S5
Williams 5iZ& 0. gp38 @F v hREOTTHS Tla& WS 3FAMNED 1 Bt 15
fd EIZRIL THD, ZAUI T RO EEARBICIZEE L ThiahZ EhRank (9).



Tlo MR b epfiba) 5 1 BIfE EAMIRADMEE EDITRBEINTLS B 2 &A%b»
> 72, & 512 Breiteneder 5i2& 0. gp38 @ T v b REO SV TH S podoplanin &>
43kDa DO¥ELY /N BN, BORKRAE LRI (podocyte) ICHEL THO. BOM/L
TUBEEDS Y NEFIIT, RENEE D I EbREGEINKZ (10). —F. Zimmer 5T
v. type-1 Madin-Darby canine kidney (MDCK) #ifdiZ. gp38 O XHKEOT T THD
epd0 MHEHML TWB ZENHEINAZ (1D, gpd0 i& 40kDa @ sialoglycoprotein T
0. O-f5 & BNV E S T, N-FRE S BB O FHIEAzId72 V. gp40 131 X Dffi. B3, B\
fid, DIEICHEEL TS, IS5ICHEZIIV—FITKD, gp38 Ot b FEOZELT, gp36
MREEINEZ (12). gp36 i3k M. M, SRFICEREEL. K & HToREER
Bz, £, XUAFREODSEL T, gp38 &5 7 2 /DA RED gp38P A Boucherot
Sl bwmEEani (13).

INSDELOHERTARTHE—DBEEBEFHEIVIEZOREOTICETHHETH D0
A, $12 Tl a & podoplanin & AT S5 N=FFIIBETH5HENEATHS. Ramirez
S512&0 Tla® /v 270 MIUAMBMEREINEN, Tlad /v I 7T b ALK
A& AE%TIIRELRE (14). 512, Schacht 5iIC&kD. Tlad /v 77Tk
RUATIRY ONBEORRAERERIIIR) 2 /NKERR SN D T EMNwmE SNz (15).
Tl a3 T BIMRY E R MR EIRAICRIR L TWB 2 & s, 1T Bffile bl & X513 %
ZEMTELRBRMT—A— L LT, BE ESOHRTIN—TITHAEINTNS (9,16).
— . podoplanin &1 > /NERNKRILICAIG L, MERNBEMRICKIELZNI &b,
DU NEERME EXIT BRI L TEHAINTWS (17-19), BOE®BET
Tra<, HARBKEOREMEE, REREEBE, BBEICBOVTY 2NEORENRE S
NTHO. podoplanin EVNS Y O NEX—H—OFELIZKD., ZOFFMRHFFRN IR E
o, A TIE. Tl a/podoplanin &EWD & NI E M, Aggrus & —DRFTH
L EEFRRL, Aggrus iz roro—=>ZIZRY L7 (200, S 51T, Aggrus DI}
THYERBTIIC X 0 . Agarus OIft/IMUEERIEE DIETEH L OERK 21T > T2, Aggrus/T1
a /podoplanin 131 > /N8, 1 RIGRE EEMBORRI<T - —&E L TERINTHLA,
AMETIRZE MNEBICBWTD, BEY—HT—EL T, ISITEOS FENFILEOY —5
v~ LU TOREMEZ Rt LTz,
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Fig. 1. Successful metastasis of cancer cells by interaction with platelet.




Mouse colon adenocarcinoma 26

Y\

high metastatic and low metastatic and
high platelet-aggregating low platelet-aggregating
activity activity

high reactivity ﬁ ( low reactivity

8F11

Fig. 2. Establishment of metastatic variants from mouse colon adenocarcinoma.
NL-17 cells showed high platelet-aggregating activity and greater lung-
metastasizing potential, while NL-14 cells showed low platelet-aggregating activity
and smaller lung-metastasizing potential. 8F11 highly reacted with NL-17 cells, not
with NL-14 cells.
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preincubation
with 8F11

{F1 17250

Fig. 3. Suppression of NL-17 induced platelet aggregation by 8F11. 8F11 inhibited
platelet aggregation by NL-17 cells and recognized 44 kDa sialoglycoprotein
(gp44) on NL-17 cells.



& "R

control 8F11

Fig. 4. Suppression of pulmonary metastasis of NL-17 by 8F11. NL-17 cells were
harvested and resuspended in HBSS supplemented with 1% BALB/c serum. The
mice were given i.v. injections of 0.2 ml (2.5 x 104 cells) of tumor suspension via

the lateral tail vein. 8F11 (500 pug/mouse; right panel) was given i.v. 10 min
before the tumor inoculation. Lung metastasis was examined on day 14 after the
tumor inoculation.



$ 137 fM/ANEBEENT Aggrus OB Fr7O—=2 7 &0 WM ERNRET

1-1 H®

AETIE, U AEBEMEEE NL-17 #ifas S, /MR T Agerus OEETY
O—Z>7%{T\, ZOEEHMZFFEMFHFETHEN TSI LEZHANELT,
Toyoshima 5 DFFEN 5. Aggrus (@p4D)iZid O-EGRIBEENZ I HMINTHB D,
HUBIVOTI VB — VT AOREPRETH > /2. T I T AHIETIL YT A Aggrus
CHEN . TR D TONEORELUMDOH DY >N DREZEITH., ENS5ORT
P Aggrus Hih TH 2 8F1LICK > TR#MENDINEIMNERFTHZ LIT L,

1-2 AXBXUH#

1-2-1 Plasmids. siRNA. Fitk

Y AD aggrus DiEE T (GenBank accession No. AJ297944, AJ250246) &, NL-
17 #fa, 5 RT-PCRICE D E# L 72 (13, 21), & k aggrus O+ (GenBank accession
No. AF030428, AJ225022) Z. [E#E Mfid cDNA library (3 A€ « N1 F) 5 PCR
CEDEELRE (12, 21). #iEL 7z aggrus O TIE. pcDNA3 vector (Invitrogen)
W7 ru—-=>7U.FLAG # 7% C R L 7=, aggrus #E{z ¥ @ point mutation
¥ QuikChange site-directed mutagenesis kit (Stratagene) Z W TiTo7, YT A
aggrus @ deletion mutant (& pET-21a vector (Novagen)IZ#AAH Z AT, sIRNA &
YA aggrus/Tla DEHIN ST A > L. ZOEFIEL T, YU A aggrus EIZTD
180-198 #H ® 5-UGAAUCUACUGGCAAGGCA-3' & 5- UGCCUUGCCAGUAGA
UUCA-3'ZH W/, 2> hO—)L® siRNA I3 Qiagen MSHEAL 7z,

Ty bR/ 2O-FIHHEKTH S, 8F11 Hitk BHi~ T X Agegrus HifF) FHEKEID
ProteinG (ZymedIZ L DHH L 7= (5), ¥k b Aggrus A7 O—F)LFik (TTE7NDIL.
B~ Aggrus @ 38-51 HEHDOY I/ RXTFRD N KT AT A &ML= ERAXT
F K (CEGGVAMPGAEDDVV) %5 Ewy MI®EL., RELZMFEZXTF RICHT
BT IAZTF 4 —HIATHE L, a2 hO—)LO rat IgG. #i FLAG-M2 Hilk. $Hip-
actin Hiff 1& Sigma M SEEAL 72,

1-2-2  #ipaRs %

Chinese hamster ovary (CHO)., mouse colon adenocarcinoma NL-14, NL-17,



mouse lymph node stromal CA-12. mouse osteoblastic MC3T3-El. thioglycolate-
elicited mouse peritoneal macrophages &, 10%® 3E{#{k L 7= Fetal Bovine Serum
(Biocell). 2uM L-glutamine (Invitrogen). 100 ¢ g/ml kanamycin ZiFEML7Z RPMI
s T, 5% CO, incubator T 37C THi#&E L 72,

1-2-3 RT-PCR. PCR

NL-17 #ifa & 0 . RNeasy Mini kit (Qiagen) % 12T total RNA ZfiiHiL. 5 g O total
RNA % %58 & L T SuperScript 1II First-Strand synthesis system for RT-PCR system
(Invitrogen) & A 2T ¢cDNA % &#L7=. HotStartTag DNA polymerase (Qiagen)& LA
F® primer set #HWT, Agegrus #E{aFO2E% PCR ICTHIELZ., YU A Aggrus
sense  (5'-CTCAAGCTTCAAGATGTGGACCGTGCCAGTG-3), ~ W A Aggrus
antisense (5'-GAGGAATTCGGGCGAGAACCTTCCAGAAATC-3"), k I Aggrus sense
(5'-“TGTGGAAGGTGTCAGCTCTG-3), | ~ Aggrus antisense (5'-
TTAGGGCGAGTACCTTCCCG-3), < 7 A B-actin sense (5'-
GATATCGCTGCGCTGGTCGTCGAC-3), ~ v XA B-actin  antisense  (5'-
CAAGAAGGAAGGCTGGAAAAGAGC-3) 2 ZF NNz, PCR DiRERMA. 95°C
15min x leycle, 94°C 30sec, 55 °C 40sec, 72 °C 1min x 35cycle, 72°C 10min x lcycle
C T -, BEX N7 PCR FEMZE 7 HO— AT IIVEKIKENCTHEE - R Z{rn, p3T
vector MoBiTeQ) ¥ 7/ u—=>F&fFolz, LB 7> ET U VERICTIOZ— &8
#L. QlAmini DNA prep kit (Qiagen)ZHWTT I A3 K DNA OfitiZzfr>7. 1>
Y- hOHFEEF VI F—a (f ¥ — DA ZHilREE#% Hind 111 & Not
I OYRICEDIRELZ, BYRESOA Y- FDOA-7O— 2 ICBL T, HEES
DREBREIT- 1. HIHEFI ORI Dye Terminator Cycle Sequencing Kit & ABI prism
310 (perkin-Elmer) Z fH W 7z,
1-2-4 BILTEA
KISE DAL T# AL, electroporation % (EquiBio)& AW T{T> 7. CHO #ifa~
O &£ T 8 A & electroporation i  (BTX ElectroSquarePorator T820
ELECTROPORATION SYSTEM). & % Wi Lipofect AMINE reagent (Invitrogen)Z Hl
WT, o 7ok a—)Licit> TiTo 2. KR, CHO MlENDOELETFEAITDWTH
Bz K ik%E 5T, electroporation %I, Milg%E 1x10° cells & 2 ng ® DNA %
10%FBS/RPMI 12 suspend L. final 80041 ICHELEHEHOF Xy k (0.4 cm) IZA
. electroporation Z$7- 7=, 30 LANIZ. FHIRD = 10 ml @ medium (1 mg/ml G418



A DD 10%FBS/RPMI i S ®. 96 well plate 1 400 cells/well, 200 cells/well @
& T % L =, LipofectAMINE Z Wiz 5k Tld. £9 CHO #iflaz 50-80% D
semiconfluent MIREET 6well plate IZHE# L. 12 Fefilfg, 1.5 ng @ DNA % 100 1 @
MOVERH (BiEMERL) ITATL. RS LLEEZ. FEFIC 2011 @ Lipofect AMINE
Z 1001 OEMIEREHIC AN, Lipofect AMINE VA& Z % L 7z, XKIT. DNA &k &
Lipofect AMINE &% 2 EiR T 30 BiEE. 0.6ml @ serum free medium % tube 1Z
mz. »5HUD 0.8ml @ serum free medium IZHFHIAH L 7= 6 well plate IZE&EZ A
N Gri1.emliczasd), 3B, incubation Z{7\y, 20%FBS/RPMI % 1.6ml & 7z,
=51 21 BERITRIC RS2 10%FBS/RPMI(Z 22 S 3FTVEMEZ AN TH I WIITKHL .
X517 24 BREE L7-, F 0%, 1 mg/ml ® G418 (geneticin; Sigma-Aldrich) Z N
L7z 10%FBS/RPMI THi#% L 7=,
siRNA D A3 Lipofect AMINE 2000 reagent z MW7z,

1-2-5 Western-blot #. R LK
<GREDFBE>
lysis buffer;
25 mM Tris (pH 7.4), 50 mM NacCl, 0.5% Na deoxycholate, 2% NP-40, 0.2% SDS, 1
mM PMSF, 50 ¢ g/mlaprotinin
washing buffer (LR H);
50 mM Tris, 150 mM NaCl, 1% Triton X-100, 0.1% sodium azide (pH8.3)
blocking buffer;
1% BSA in PBS
washing buffer (western-blot fl) ;
0.05% Tween 20 in PBS
2 x sample buffer;
25 mM Tris—HCI (pH 6.5), 5% glycerol, 0.4% SDS, 5% 2-Mercapto-ethanol, 0.05%
bromophenol blue (BPB)
running buffer;

25 mM Tris—HCI (pH 8.3), 192 mM glycine, 0.1% SDS

HHAE (CHO Bikk. CHO O ¥ Bikk) 7 PBS T 3 ¥ %. lysis buffer Tu[iF{L L . ProteinG
(Zymed) & ¥ 8IFA (8F11, M2, normal rat IgG)DEESAKITIMA =, KET 1 RIS
XE1%. washing buffer (%R T3 EEW, 10l @ 2 x sample buffer %
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Z.100C TS5 &b L7z, &0 LT, RiF 101l % 10% constant gel T apply L. running
buffer ZHWT. 20mA T2 KBESIKEL 2. D%, PVDF BEICEE L. blocking
buffer TZig. 1M blocking L7z, £®#%. blocking buffer T 10xg/ml IZFEL
&2 OFAEE, BIRT1HBRSS 872, washing buffer (western-blot ) T# >
7= % . blocking buffer T 1/1,000 & #%& W U 7= HRP-labeled anti-Rat IgG
(DakoCytomation) % 1 B¢ [ i & 7z, washing buffer (western-blot H) T#H o7z
#%. ECL (Amersham Pharmacia Biotech) TH X, scientific imaging film 128t
S,

1-2-6 ELISA

I A Aggrus @ 39-47 HEHOT I JBEITHETERTF R, 97205 wild type T
% DGMVPPGIEC . FOERXTF RTH5SH DGAVPPGIEC (M41A), DGMAPPGIEC
(V42A), DGMVAPGIEC (P43A), DGMVPAGIEC (P44A) Z&R L, TINS5 DERNT
FR%, PBS T 1 peg/ml OEEIZEML. 96 well ELISA plate (MaxiSorp; Nunco)iZ
ERE L7, 1% BSA/PBS T 1 K[, % T blocking #%. 1% BSA /PBS T1lupg/mli
Fa# L 7= 8F11 Hifk, normalrat IgG % 1 B, RIE TGS 72, 0.05% Tween 20/PBS
T3MPFEEE. 1% BSA /PBS T 1/1,000 IZ& L 7z HRP-labeled anti-Rat IgG
(DakoCytomation) % 1 BRI S S ®7z. 0.05% Tween 20/PBS T 3 [k E. K&K
T 1A% L.0.03% H,0, 2RI L 72 ABTS IR TH a1, 405 nm D WJEE 2 microplate
reader (Bio-Rad) TH#lE L7z,

1-2-7 Flow cytometry

CHO Bk B LT ™ A Aggrus #is % CHO Ml BB X 8724 Th % CHO/mAGR
237TCThY TS UEEL, PBS T L IaIEHE. PBS T1ug/mlIZiREL 7z 8F11 Hilk,
normal rat IgG % 1001, 1 FRIRIE TSI ®7=, PBS T1H##H#E. PBS T 1/200
IFWR L 7= anti-rat IgG-FITC (CappeD% 5041 § DA, HET 30 77fEl. EHEL TR
X7z, PBS T 1 MyE#H#%. FACSCalibur (Becton Dickinson) THIE U 7z.

1-2-8 /MK B SR O Hl s

M/ CEEEE DI, BERICHES THro 2 (5). /RS ET (NKK HEMA TRACER
DOF 2w K2 platelet rich plasma (PRP)%Z 20041 A+, PBS TyLiftig PBS Tilf%
L7= CHO #itk. CHO o &l EFREK (2 x 107 cells/mD%& 10pLiRINL., WEDE
fLzflE L7,

11



1-2-9 EBRW&B

CHO #itkB LU E ~ Aggrus #Eifa % CHO MEIICRIHEI K THS CHO/hAGR
Z, b T T dish K D EIXL.PBS T 2.5 x 10° cells/ml IZFF% L . 200 11/ mouse
T 6 EHED Balb/c X— RY T ZADRBEIKICIKG Lz, #E575 19 HIRIZ, MEIZTTV,
infs DB 210 7=,

12



1-3 &%

1-3-1 /ML T Aggrus OB Tr7a—=7

Aggrus (d. T AREBEMEO NL-17 #ifan SRR I N 2 OfMIZ Aggrus 23
HLTWAHIBORKRET->ETZA. YU ADMEME CA-12 M. U A&
MC3T3-E1 fifz. <2707 »—3IIT. Aggrus ¥ > /37 OFEMNE S Nz (Fig. 5A). LfE,
MOWET N — T L OBEEIN, Tla&WH Y /S EM, TORBEM. B M.
ST OMEMN S, Agegrus ER—DDFTREWNEEZ. U TFTOEBRTZTOIENZTS
7= (9)., £9, NL-17 fifamn S BEL YU X TLoE#IET. TRHBEY IR Aggrus #E
{LF% CHO Mifalc R X84k CHO/mAGR ZERL/7=EZ A, 8F11 HifkiTk> TR
#HENDZE% Flow cyvtometry THERLZ(Fig. 5B). 512, YA TlaA 8F11 #i
EIZ&k > TRFBEINB Z &%, RFERKER LS western-blot £ THR L 7z(Fig. 5C). lane
1,2 &, CHO, CHO/mAGR @ lysate ZZHNZN 8F11 A THRIZLMEL 7ZZH DXL,
8F11 ¥ilkiz &% western-blot #21ro R, lanel 1T 44kDa @ Aggrus & > /NI 1
Rt E N, CHO/mAGR @ Aggrus ¥ > /87 @ C Kiiicid FLAG XTF Rz AL T
BY. O FLAG XTFRICHT 2 M2 HiKICE > TRERBEZIToEI A, FRRIC
44kDa @ Aggrus ¥ >\ E Nz, KiT, Aggrus @ 180-198 HFHKRAIIHT 2
SIRNA % NL-17 #8288 A L=&E T 5, Aggrus ORBN/ v 750305 T ENR
XNz (Fig. 5D). & 512, Aggrus ¥ > /87 OFEFEBM NL-17 Hifn & RSk NL-14 M
BIZDWT, RT-PCR T Aggrus DRBOUBKZEIToE A, NL-17 #ildTIX NL-14
MR N Aggrus OEBAEWT &2 KR L(Fig. 5E). LLEXD, Tla & Aggrus 28
F—On FTHs I ENEHSN, NL-17 #ifan 50 Agerus EinTOHBHIRL .
X512, E R TO Aggrus ORBRZ#RS72H, B Mo ¢cDNA 175U —-&0D, &
~ Aggrus OB T2 HEEL 7z,

1-3-2 /MRS T Agerus I & 5 /MR EER

Toyoshima 5 ®#F7EL 0. NL-17 filan SEEHEIN/ZT T A Aggrus 1IX T AD M/
WEEESIZREITIENHONTHY, VA2 EF > FOIYT R Aggrus HHWIEE B
Aggrus & B M/MMREBEEORF 2Tz, YU ADEM/MRIMIE platelet rich
plasma (PRP)Z7r8L. CHO #lkk. ¥ A Aggrus O BKTH S CHO/mAGR, t k
Aggrus OREBKTH S CHO/hAGR #Z IR TH/MREEREE M L 7z(Fig. 6A), T DG
B ADMPRIZH L. 7 A Aggrus DWEEZK I LZZF TR, B b Aggrus
LEEELIERIL, 51, EhO PRP 248U, FERICIUVMUBERRIEZENZEZ

13



A, B b Aggrus ZiFTAR<, YA Aggrus Bt MI/MRIZH U TERRIEZ 51 &6 2
L7z (Fig. 6B), TO< A Aggrus 2L B M/MREEIZ 8F11 Fifkick DI TN
7z (Fig. 6C), & 51T, YA Aggrus 27 A DI/ washed platelet % BHE S &
EMEDIMERNRIFER., ¥R Aggrus 12X > T. PRP OH& EFEERICIM/IMIEEED T
EPB I IN, Aggrus IZX B M/MEFERIZM R ITKE LIa W Z EAVRE N/ (Fig. 6D).
LED#RED, YT ABLUE ~ Aggrus AM/IMREEREZE T 5 Z EARI NIz,

1-3-3  M/MREERIN T Aggrus I & 2 EBRIIMES O it

b b Aggrus ORIUROEBRMIGESE ORI Z2To7/7z. X— R ADORE#HIKIC CHO
DR, CHO/hAGR Z#EL. 1 9 HRICHEBZRHNTL LIS, BKRTIREIEALZE
BRSNBWH, CHO/hAGR TR < DEBFEEN R S5 N/ Fig. 7). Lo T, Aggrus
B M ZE RS S, EBOBRICEERZHZRIZLTNS ZEAREN.

1-3-4 M/MREESRINF Aggrus OF B AL D @

8F11 HifkiZ< A Aggrus DMV/MUBERZHET 22 M5, 8FLL HilkoTE b—7
EHNRDIEITED, U Aggrus DIEEHMMEZRDITZIENTEDEEX, YU
Aggrus @ deletion mutant Z KGR THER L. western-blot {EIZK D 8F11 HikD Kt
PEZEFHRT- (Fig. 8). TR, v I X Aggrus @ 39-44 RHOT7I /) RXRTFRTHS
39-DGMVPP-44 78 8F11 HUKIZK B3I EE R 5Nz, 51T 8F11 iAo E b
—7EZHEMTT B0, TR Aggrus EaF® point mutant Z CHO HifEICFRHR S
. 8F11 §ikiZ & b western-blot i£EZ&1T-> 7 (Fig. 9A). TO#ER. 40, 41, 42, 43 %
A7) BEENENT T2 ITEBUERKIE 8F11 ICko T niaho /=,
IS, I9/BAMS AT HFHETOT 2 /) RTF KR 39-DGMVPPGIE-47 Z &R L. 8F11
PADR S E ELISA THRZEZA, ZROBNWRTF R WTIZIIKIET 508, 41, 42,
43, 44 BHIZERZANS & 8F11 FUKIZHEH S Nz o 72 (Fig. 9B). LU LDHERELD.
8F11 HiADTE b —713 39 HHMS 44 REHETD 6 ¥/ XTF K 39-DGMVPP-44
THD I ENHERINZ, 8F11 HiANT T R Aggrus DI/MIEEEDIHEFIERTHD.
ZOLIE b—T7® 39-DGMVPP-44 MEMEMLEFREINZZEMnS. ZOIE =TI
BREAND EM/NBREFESHESND ZENTHEIN, LU, 41 BEHOAF A
ZOETIZUICERLE MALIA IZEo TR UADM/NMIOBENGIERHZINDEND,
THERTSHEENES N (Fig. 90). 512, 8F11 Hikick - TR#EI NS 39-
DGMVPPGIE-47 IZ&->TH, M/MREBENGIEE Z I Nahn -7 (data not shown),
Lo T, 8F11 HiKICL > TRHFEESNZT I/ RTF RoPIZIR, M/MUCEESEST S

14



HAIAEEN T W ENbho 7z,

Toyoshima & DRFFEIZE V. Aggrus IZ& DI /IMIEERICITBEF B 5L TnWa Z &N
TEINTWE (5), FIT. 8F11 ik, SFL1 HiREAEXRTF RICHETH T EITXD,
ZOIEOHEHEO ARG 2L E, M/MUBRIEZ TR 2D TRABVN ERE L.
I A Aggrus @ 34, 37, 51, 52 FHOAL A2 %7 5= T L 2 mutant 2<%
NEN CHO MIBICRB S8, v A M/MRICHT 5 KIRtEZ#NE (Fig. 10A). £ DfE
R, 34 BEODALVAZ D ET TV ICEH UK T34A OANIIM/MRESEZSIERI ST
WZ EMbholz, Zimmer 50O#EEMNS. 34 FHO A LA Z2121id O-#5 & BUBE M
ALTVWSZENTFREINTHED, YA Aggrus DIU/MUEEREIZIZ 34 HFROAL A
2D O-FEARIBEHMNEETH D ENRBEINZ (11, £TI T, YU A Aggrus @ 34
FRHOAL A OEBEORTF RESZE . Ty b, 4 XD Aggrus TRELZEZD
%, EDXXVTPG EWSESIMRIFENTVWS I ENbMND, Z0ESIZ PLAG (platelet
aggregation stimulating) domain &% ft}7 (Fig. 10B). t b Aggrus @ 52 HHD A
LA %Y 5B U R TE2A Tl IRk I M/ MR EES: 2 51 E il 2 S 7 o 7z (Fig.
100). LLb& . ¥ 2 Aggrus OIEHEENL T % PLAG domain 288 L7820 72,
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1-4 #%

FHlIC L > TlER TN 2 M/MREERIL. BOEBOBRICE N TEEREE R
LT3 (1), W< DOMDOIM/MREEERD., BOEBZAET S ZEMF5NTY
DM, ZOMEICERE ST AEMAE Lo FICE L TIRRIES N TWan-o 7z,

Tsuruo 5i2& V. mouse colon adenocarcinoma 26 5. @ WIM/MREEEIE . B
BREE FrD NL-17 fifudtira sz (2). 8F11 B3, NL-17 Mifaf B RHEL T
W3 Aggrus (gp4d)Z#@# L. NL-17 fifleic L 5/ MREgESE, Mg EEEFLE (3).
Toyoshima 5i2& 0. ZOTI A Aggrus 73 FH NL-17 fifah SEHI N, Aggrus 73
T AR JEAR R I /MR E R S ERE 2T Z & RE N (65)., Aggrus [ XE D5}
TEO¥ N E O-HERBEENEDTHED, BRHLAET I Aggrus NS5 XTF REgH %
B ENRETHoZ. T T, SEFEAIE. Aggrus ERBMLSD TR, 2 TFOME
BOLLA- 728 > N7 EBOMZEREITW., Tl a/podoplanin &EW> 4 > /N7 EH Aggrus
ERI—DFTHB I EEFEALE (20), Tl a/podoplanin 1dkk% 72 7))V — 72 L D%
INTNDA, FRIC Tl ald T BftRE B RIALD ~—7%1 —, podoplanin {3V > NNED Y —
H—ELTEAINDELDIZR 716,17, LML, ZTNE T Agegrus/T1 « /podoplanin
AEEMIRL EICRBL TVnd E NS #EIR<, YU AOKRBEMBSA S ) —</Milzic
o A Aggrus/Tl a /podoplanin FH L TH O, EHIMEIC K5 L/ MUEHE SE OB I
B@BLTWSZ &%, RANHDTHRE L (20).

Fig. 5A IZRTED, YT A Aggrus D7 FRIFAMEICE > TR S, Watanabe 50
WMEIZEL - TH, SF11 Pk > T NL-17 #laTid 44kDa O/)N> R, Bl6 A5 /) —
THIILIZ BN TIEH 41kDa DN RIS TnwS (22), sHilanrsr7o0—=2710
7= Aggrus BIZTWRRE—THBIEME. ZOFTFROAIZ. BEREEM. £ Aggrus
RBIZMIENTVS O-BHOBOEN IO TR EWAEEZ NS, ZOFTFED
BEWADBIZHH 5T, Aggrus 2L B M/MREHEIEMEIZ Aggrus ZFHEL TWBH TN
TOMITRSNSZ &, X512 CHO MfgicR®E S €72 recombinant Aggrus ® Ifil/Vi
BRIEEZATDZENS, ZOBBEOMMOEVWIXS) TREOZEL, Aggrus DIfii/h
WEHRIE I EZ G AW &b Tz,

Aggrus/Tl « /podoplanin iIZDWTIEE < DMENRLRBRTRINTVWSMN, £
Aggrus OEMIEEEIC DV TIEbMN > TWial, Aggrus i 1 BIREFEMY >N ETH
%M, C Rl PKC % PKA 2L 2 Y VRRAEENIAEFET D (1. LML, ITNETOE
BIZHWNWT, HEMICBITS Aggrus 2 LMENY CELEIRESNTWaRn, &5
12, Aggrus ZEkA 7SHIIICHEBEIE TS, MM EZ 5 X720, Aggrus DR
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IR M ST, BIED Mo TnE AT EDOHEMESRS, AHMERIITHTH S, i
£, Tlad /v 277 M AN Schacht 5iICkDEEaNZ (15). TlaD /v I TD
R AT, EFHRYNEOHENESNT, U NKEZFIEEI LI ENE,
Aggrus WU NEHEITMEDORENEREZ L TWSAEENRRI Nz, S 51T,
Ramirez 5OFEICED., Tla® /v 277U M ATIR, EFZ 1 BIRE LD 73
EAHEINTND ZEHREINEZ (14,

Agerus \ZF DR TFROKEDMN O-FE G RIBEHIZ D 5N TS, Fig. 10 1TRTHED,
<A Aggrus ® 34 {FEAL A=, bk Aggrus ® 52 HEHO AL A= izehTnft
ML TWE O-F& & RIBEHA, Aggrus OM/MUBHERIEHICEETH S I LRSI NL, &
512, [HD point mutation OHEEZE T v b Aggrus 1 X Aggrus IZDOWTHiro 7z
EZA Iy b Agerus D34 FBEHD AL A=, 1 X Aggrus ® 41 EHO AL A2,
FEEIZ Agerus O I/MREHERMEICEE TH S Z EAURI N/, Zimmer 5 DBFFEICK D,
1 X Aggrus (gp40)® 41 FHD AL A= 12id O-FEBRIEHEHMA SN TWSE Z &R
INTWS (A1), Z Toyoshima & @WIZEIZL D, Aggrus 12K 5 M/MREEEICIE
O- ORI, XSRS TIVENEETHL I EHREINTNVNS (5), 541, Aggrus
® PLAG domain (Fig. 10B) 2L TW 2 HEEOEEMITZIT > Z &3, Aggrus Difl
INRBID L 75 —Z RO BRI EERFERITRD EEZ SN,
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Fig. 5. Molecular identification of mouse Aggrus. A, The cell lysate of lymph node stromal CA-
12, osteoblastic MC3T3-El, and thioglycolate-elicited peritoneal macrophages (mg¢) were
electrophoresed and immunoblotted with 8F11 antibody. B, Flow cytometric analysis of 8F11
reactivity to parental CHO and a stable mouse Aggrus transfectant (CHO/mAGR). C, Parental
CHO and CHO/mAGR cell lysates were incubated with protein G agarose that had been
conjugated with 8F11 antibody, anti-FLAG antibody, or control rat IgG. After washing,
immunoprecipitated proteins were electrophosresed and immunoblotted with 8F11 antibody. D,
NL-17 cells were transfected with pcDNA3 vector plus non-silencing control siRNA (-) or
mouse aggrus (mAGR) siRNA (+). Cells were harvested, electrophoresed, and immunoblotted
with 8F11 antibody or anti-f-actin antibody. E, Semi-quantitative RT-PCR analysis and
immunoblot analysis of mouse Aggrus or B-actin mRNA and protein expression in NL-17 and
NL-14 cells.
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Fig. 6. Mouse and human Aggrus proteins possessed the ability to induce
aggregation of human and mouse platelets. A and B, The platelet aggregation-
inducing capability of parental CHO, a stable mouse Aggrus transfectant
(CHO/mAGR), or a transient human Aggrus transfectant (CHO/hAGR) was
estimated by incubating the cells with mouse PRP (A) or human PRP (B). C,
CHO/mAGR cells were preincubated with 1 mg/ml of control rat IgG or 8F11 on
ice. After incubation for 20 min, the platelet aggregation-inducing capability was
estimated by incubating cell suspension with mouse PRP. D, The platelet
aggregation-inducing capability of parental CHO or CHO/mAGR was estimated by
incubating the cells with washed mouse platelets.
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parental CHO

CHO/hAGR

Fig. 7. Assay of Experimental Metastasis. The mock- or human aggrus-transfected CHO
cells (CHO/hAGR; 5 x10° cells/mouse; lower) were inoculated intravenously into lateral
tail vein of BALB/c-nu/nu. Pulmonary metastasis was examined on day 19 after the tumor

inoculation.
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Fig. 8. Identification of the 8F11 antibody-recognition domain in mouse Aggrus. A and
B, The indicated FLAG-tagged mouse aggrus deleted cDNAs were ligated into pET-21a
vector, and the recombinant mouse Aggrus proteins were expressed in E. Coli,
clectrophoresed, and immunoblotted with 8F11 antibody or anti-FLAG antibody. C,
Amino acid sequences of mouse Aggrus deletion mutants used in these experiments and
their 8F11 reactivity are shown schematically (strong binding, solid bars; weak binding,
gray bar; no binding, open bars).
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Fig. 9. Confirmation of amino acid residues recognized by the platelet aggregation-
neutralizing 8F11 antibody. A, CHO cells were transiently transfected with a pcDNA3
vector containing none (Mock), WT-, or the indicated mutant mouse aggrus cDNAs. The
cell lysates were immunoblotted with 8F11 or anti-FLAG antibody. B, The synthetic
DGMVPPGIEC peptide (WT) corresponding to amino acids 39-47 of mouse Aggrus
sequence plus C-terminal cysteine and its mutant peptides were immobilized on 96-well
plate. The reactivity of 8F11 antibody and control rat IgG was estimated by ELISA. Each
point represents a mean + SD of triplicate determinations. C, The platelet aggregation-
inducing activity of parental CHO, a stable mouse Aggrus transfectant (CHO/mAGR), or
a transient M41A-mouse Aggrus transfectant (CHO/M41A) was estimated by incubating
the cells with mouse PRP.
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Fig. 10. Identification of platelet aggregation-stimulating (PLAG) domain in Aggrus
protein. A, CHO cells were transiently transfected with mouse aggrus cDNA carrying
the indicated point mutations. Their platelet aggregation-inducing capabilities were
estimated by incubating the cells with mouse PRP. B, Alignment of the amino acid
sequence of Aggrus homologues around the PLAG domain. Identical amino acids are
denoted by white letters on black background. An asterisk indicates the possible O-
glycosylation site. C, CHO cells were transiently transfected with T52A- or T55A-
human aggrus cDNA (CHO/hAGR-T52A or CHO/hAGR-T55A, respectively). Their
platelet-aggregation inducing capabilities were estimated by incubating the cells with
mouse PRP.
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