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1 MONOCLONAL ANTIBODY CAPABLE OF BINDING TO
ANEXELEKTO, AND USE THEREOF, 5 Technical Field The present
invention relates to monoclonal antibodies that bind to anexelekto, agents
containing the antibodies as an active ingredient, and methods for using
the antibodies. Background Art 10 Anexelekto (also referred to as "AXL",
"UFO", "ARK", or "TYRO7"; hereinafter referred to as "AXL"), which has
been cloned from patients with chronic myeloid leukemia, is an oncogene
MERPRYIO ARSI Meuse N8 elHertiohVsxpIesees. AND USE
(Non-patent Documents 1 and 2), AXL protein is a 140-kDa receptor
tyrosine kinase (Non-patent Doc HE ?and is said to be responsible
for signal transduction to downstream molecules 15 through its
TechnYigRha@sphorylation, which occurs after it binds to the ligand Gas6
(growth arrest specific gene 6) (Non-patent Document 4). Receptor

tyrDRF R RITLLBEC IR 58k {0 fAeRosiogahantibariar thialibiad feceptsickio, agents
contaityngsirenkiitagBeswith:GatGais aditjand NomaatehtBogineant a)itdXiids.
presumed to have molecular functions involved in cell growth
enhancement, suppression of apoptosis, cell migration, and cell
Backerownd ik Experimentally observed 20 phenomena in cells treated with
Gagepshiein (aljopertifig prestiniplioN: RapO tedrakpastENRO e Shbi®inafter
referrelf U2 A PUPRIRSSION. OLCEN A6l A0S, 15, A00RNRAMERL AL SO i, i
rat vascular smooth muscle (Non-patent Documents &an c75n Re ’

an oncqgeRfdatibirsdangiominamense 2 ssibn rarehigelxtpxatessed ipn-patent
Docunséaryatiod ). mouse. g h3scellsiNDa-RateR6 DORMe K aScand Dpdhat

tion, of ceg rowth in mayse. cardia¢ fibrohlasts (Non-patent
b
oo B o R P SR Eh A g nolecs

through4iscarteriesphersiasmhidtuesens iisrtitdisantmbsrismbvsf (gowith arrest

specifiagripidiration ";@a%mmo%%mt&%sglo nfwc%@%@@%ﬂ&iﬁiﬁﬁb@&gﬁtﬁﬂfﬁi Sky, Mer, and
carcinoma cells +0 -paien ocume, , JANe ennan ent o A

XL, B R R VA T QA P RSB EBpient Docurment 5),
(Ne e Docdiehtianaleswahbmcamernub vl deltethigratibreabiltyement,

suppre8§iBIPbISA BElEIN TN anRAeR! RRcimantddinandihe agereanlionfved

henocglrlls BOCng'Ihgl‘y %ﬁﬁg@%{gouse.AXL Non-patent Document_15). ental

PhenoIgehh By P IRe RFASRABRO P g o flFRaG hexperimenta

resultsdovimétrdamippeasivaysfotthdestynatittarsdactiomenedfat oy wi inbaseescular

smoot® hiliele ¢NIGH-BRRYSES Gimitifas ahilas sianals aliar e aimanbiGa%0ne
éNon-%atgi‘nt D?%ﬁr%%ent 5). An analysis with a o&east two-hybrid rrlethodD
SupPre A S AbAEaH REN SRB PO SR BRSSO S~ diiag Bafent Documents

8 and falecptamivtioractioels gvitivinesm dowrstiéan ipathlesty Nag-aaeatBocument 10),
the enﬁﬂé@%@%/@é’{wgﬁ'%ﬁ%@%ﬂﬂﬁg %&é?%ylgvﬁﬁgﬂ%ﬁﬁgocment 11), the

Non-patent Document 16). 2
enhanc(emen 0 celtl growth and inf)ﬂtration and the suppression of cell death in human gastric

carcinoma cells (Non-patent Document 12), the enhancement of the migration ability of human
and rat vascular smooth muscle cells (Non-patent Document 13), the enhancement of the cell
migration ability of mouse neurons (Non-patent Document 14), and the aggregation of cells
highly expressing mouse AXL (Non-patent Document 15).

Stmilarly, PI3K—Akt pathway and MAPK pathway are said to function as downstream
pathways of the signal transduction mediated by AXI. based on molecular analyses of
intracellular signals after treatment with Gas6 (Non-patent Document 5).  An analysis with a
yeast two-hybrid method using an AX1. intracellular region as the bait confirmed the direct
molecular interactions with these downstream pathways. As a result,
GrbB2/PI3K/p55y/SOCS-1/NcK2/RanBP2/C1-TEN were identified (Non-patent Document 16).
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The interactions of these molecules suggest the presence of intracellular
signal transduction pathways as downstream from the AXL signal.
Furthermore, the observed interactiong support the presumption that AXL
functions in cell growth enhancement, the suppression of apoptosis, cell
migration, and cell adhesion. AXL has also been identified as a gene
highly expressed 5 when TNFa-induced cell death of mouse fibroblasts is
The idepptessed thede 1h6lcThie supgressheprefchbie inttacelutelkijealtramsduction
pamwap%%smfrém%ﬁ%m Ak s gﬁs?ssmmmg ﬁ@%%%@%é%%&a% ions support

IL-15 recegéors and AXL was enhanced by treatment with TL-1

the PresURRRIIRBARAT finting QOB St d-F A s rahan RSty dio FIRPFRSARR 66 anpptosis,
cell milgeatiomplekceflAXhesimd |LAXD. teceio bt idpatiEhidRe auaenhikhly Zprressed
r d to dissipat a result f )
when nh| %lln%&%gﬁ 83 Hg%cp?:]%% %sf%oryé\%%%o %&?_ man'B Fe]fr?lsgslloma Tession
ﬂ‘?éﬁ #%ﬁb)h@gﬁﬁ%@f@&ﬁ{ﬂwmm@m@m@m

phospﬂ).&)y mmmxmm@pmmﬁmm@ﬁmmamaﬂm&gmm These
experm?ﬁnﬁ\ggg enany, gatibpaly which inhibits ph t%@pohotﬁi/'aéé?ngglex of AXL,

exists IS aS| %e passt ANSMEMbIane receptor yrosin
and Hgphg %@?ﬁr@@ﬂrﬂ’&Fﬁlﬁé&W%ﬁﬁosed of two immunoglobulin-like
dommmﬁlgr@mt?@mm lgRE mwbd@%m) ave ﬁ[ﬁ%ﬁ@ﬁl@f&ﬂhﬁiﬂé%ﬂbf inhibiting
ans err dio as F nd FND2) from the N-terminal side
Gt el 8] AH T RS TR 1S Do B AT

Ommﬁﬁm@gﬁéﬁm&%@ mlemmr@é?pamstdr&}no|H@wemrf@m|hhm§qmme@om or
suggebfidAtOIge Heﬂﬂélﬁﬁlﬁhﬁﬁﬂnwﬂ@ﬁ@éleﬁ'@Qﬂﬁmn&l%gﬁmﬁx%h}ﬁ@tyﬂ%ﬁﬁorylatmn

(Non patent Document 20). AXL has been identified as an oncogene that
retains an inherent ability to transform cells, and has been studied as a
ca&?ﬁbg@@mé@gl@mm@rmm@nmamanwaﬁmmm Aibseapietsionttmetular

regmrﬁ@%@fﬁ%@@&?@f eRdhaprals oﬁﬁﬁﬂnﬁyﬁ\nﬁgﬁﬂ%f&i‘&f %:’%koikgfl%lgDm and two

T e e

(Non-mf@nt Memnaﬁd&henﬁmmhm sdauer{Nohepatens{2dcumeltdcida) such as
neurathMGOAQ&@mQ}@m@s%atn@ﬁﬁ%@%&% NEIARAPAANOMRARAL detailed

Doc nal ca n-patent Document 25), gastric cancer
ﬁmc“?&%#}g AEHPE S a‘&?&’ﬁ]ﬂ?ﬁﬁﬁ %N’SH%%E%@bocument 26).
Fuﬁt]?(énimsrbf;dhédh'rgtﬁe&pmmmgeﬁé(ﬂlqﬂrmmmmuggﬁsm@hwjﬂlghransfonn

cells, dovalalAXmRNA IR &3enbagsalcansel (NonRaatently %“5%%5&@57 SFAXL

colon cancer 30 (Non-patent Document 28), and acute m kemia
eXPfeS@{%hq‘ﬁﬁ?é??FﬁéiRﬂﬁﬁﬁPﬁé?eﬂﬁ%ﬁeéna% porld& P8 GRS 6f AXL protein
has bekmrepoftrdnatiomsn tiresuppressichtoimaXtelly, RiN@ding Y t&hcer (Non-patent

cm@mw&%&%ﬂ&?wCg;}&ﬁaﬁ%ﬁ%@ﬁt’%@ J%Mﬂ%&?é%ﬁ%f hu AR Document

exists

breast cancer_cells in micé resu %from ‘constitutive suppres |on
23), K54 KBS AN B Rdaneina & a0rmaicrs iRnRgRaRiRA birenal
canceﬂ@#nﬁ#p@hﬁﬂﬁo@ﬁibﬁem bl sesiditagdroMN dhepaanstidelivenddt highand ghoma

(N on-ﬁn ﬁ‘%%%%&x?&ﬁ%“a%ﬂﬁgﬁ%l}{% e %E]é% Q}\\Iqo)rne szaggrgf QB&LJ pro?em 19 suggested by

volvement o
high levels of AXL mRNA in esophageal cancer (Non-patent Document 27), colon cancer

(Non-patent Document 28), and acute myeloid leukemia (Non-patent Document 29).  There are
also reports of the inhibition of [umen formation via the suppression of AXL by RNAI in
HUVEC (Non-patent Document 30), the reduced tumor-forming ability of human breast cancer
cells in mice resulting from the constitutive suppression of AXL (Non-patent Document 30), and
the reduced tumor-forming ability of human glioma cells in mice resulting from the constitutive
high expression of dominant negative mutants (Non-patent Document 26).  The involvement of
AXL molecular functions in tamor growth is strongly suggested.
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AXL molecular functions in tumor growth is strongly suggested. 3
Polyclonal antibodies to the extracellular domain of AXL have been
reported to have a migration inhibitory3action on highly invasive breast
cancer cell lines (Patent Document 1). However, non-clinical studies
showed that drugs demonstrating cancer-cell-migration-inhibitory action
do not necessarily demonstrate antitumor activity. For example, matrix 5

mdtaliapsaie i {nerainbitex ehkipiiieciaiMiRRI RS beeenkRe¥HE Do have a
iltr nd migration. Thus atte ton h

i e L S T R Bpmenc
HowepszjaicAcucabsBrdanmonid Bimidaigsdemnersintngsancepnalicrgration-inhibitory
action@@t&l@&%@é&ﬁ?&i&ﬁ&hﬁﬂﬁ@&ﬁﬁﬁﬂo@%@ﬁ@ astaly Marprstakiapd
metallo in én%ssg . How &ra&ptltumo({ effﬁw n tbe obs rved mtthe

r?n ical trial fﬁl(?\?on paterﬁ¥ Sfhe el f‘?ﬁlepepﬁ%f%’ RO
infiltrgip Pk migratiogg e stivs %tmmehaab@u fikpeson Qm‘e@heusamtmm
metall@ﬁﬂﬁ@ﬁ*ﬂ@% hﬁﬂ&@?ﬁ'tﬂ%%@g&%@ Bhﬁﬂ}f#l %@MW}V yenimethed Qﬁﬁ%@t{[dles have

) io sis, and whether the ess cancer. Paten

been IR o0 VRS B Ger 4 a5GaIE RRE e Baliar Mtristap and
Prinorpagiet. N ddiossaer. Seiitwns: wffe@s&ayeza@tﬂ@@mbwmmm Blogumetle:
O\Iomﬂ@t@ﬁﬁ%cﬁh@htﬂ cogene (1991) 6, 2113-20 Non-patent Document 3:

O%g/an et Cell. Biol. 1991) 11, 5016-31 Non- atent Document

AR B 00 599525 88 NGRSO APR B whether
anti- AP{Afiitibp étes ﬁmme&m P28t baiv mmo;mmthﬂt ey unnemppress

angio Q%ﬁtﬁﬁeﬁﬁ%%&(% 384,48-80 Non-patent Document 7:
; (1995) 270, 5702-5 Non-patent Document

akano, et a
%CBP&?}BI e%jva{? %ﬂﬁ/@gh *Biol. (1997) 17, 4442-53 Non-patent
Non»p@t@nuﬁmw&rﬁéthsta,eEtzia,tP@ccbIgan(aﬁ%Z) 15, 238 IR N BEnipamat

Non- p%ﬁym&&tgtqgﬂgénegta&i iR ﬁ'gﬁm@ Bﬁ% ﬁ)o mmun. (2004)

319, 871-8 25 Non atent Documen 1 Salna hi, ef at., J. Cell. PhyS|oI
Non-Paseftid) SR 44 NIoH Pt/ D Sinfet Brob ] WH 1t 491 fwidi.

Non-p@artiDoguf2ef 1) ¥ernlnh-464., Nanpatede D osneax-43 Fridell, et at., J.
Non-pai&lt BRI 403, & l%%@ ed g‘ge umentd4; Allen, et at.,

nt Documen 15 McCloskey,

Mol. Cell. Biol. (2002)
Non-pagegt D ?C%?“&%Téﬂ?kef@i)% Pz X %%@i@?@éﬁ%aﬁ%%ocument 16:
Non-phtafieD etiaheBideheaiioghys. JRBBJEQQ’(&@UO 9@@2&)2990?33 -800

Non«p'e\tkgﬂt PRIGILRY GBS tp%é, '?“?’aﬁ)ia[‘ a}fm 199’%6\12&% %’5%260 -70

atent Documen aJKoczy ci. U.S. A.

NOH'P&%&?Q%@W@Q%@@%ﬁﬁété?ﬂ@ﬁ@%ﬁﬁéﬂ?iblb@r&éﬁ’ét at., Mol. Cell.
Non-pBielt (81 ekt,190$6ofT, et al., Biochem. Biophys. Res. Commun. (2004) 319, 871-8

Non-patent Document 11: Sainaghi, et al., J. Cell. Physiol. (2005) 204, 36-44

Non-patent Document 12: Sawabu, ef ¢/., Mol. Carcinog. (2007) 46, 155-164

Non-patent Document 13: Fridell, et a/., J. Biol. Chem. (1998) 273, 7123-6

Non-patent Document 14: Allen, ef al., Mol. Cell. Biol. (2002) 22, 599-613

Non-patent Document 15: McCloskey, et al., I. Biol. Chem. (1997) 272, 23285-91

Non-patent Document 16: Hafizi, ef al., Biochem. Biophys. Res. Commun. (2002) 299, 793-800
Non-patent Document 17: Budagian ef a/., Embo J. (2005) 24, 4260-70

Non-patent Document 18: Vajkoczy P et al., Proc. Natl Acad. Sei. U. S. A. (2006) 103, 5799-804
Non-patent Document 19: O’Bryan ef al., Mol. Cell. Biol. (1991) 11, 5016-31

Non-patent Document 20: Yamagata er al., Cusr. Opin. Cell. Biol. (2003) 15, 621-632
Non-patent Document 21: Shieh, ef al., Neoplasia (2005) 7, 1058-1064

Non-patent Document 22: Meric, et al., Clin. Cancer Res. (2002) 8, 361-367

Paten
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Non-patent Document 20: Yamagata et at, Curr. Opin. Cell. Biol. (2003)
15, 621-632 35 Non-patent Document 21: Shieh, et al., Neoplasia (2005)
7, 1058-1064 Non-patent Document 2%: Meric, et at., Clin. Cancer Res.
(2002) 8, 361-367 4 Non-patent Document 23: Sun, et al., Oncology
(2004) 66, 450-457 Non-patent Document 24: Ito, et al., Thyroid (2002)
12, 971-975 Non-patent Document 25: Chung, et al., DNA Cell Biol.
Non-pi28@3y@&insha8-51 (G Mo r/pdteDh&dogym@00 2668/ ajkbelsy, et al., Proc. Natl.
Non REHIEREl 281G LAR G004 Bonngtent Document 27

emoto, et al., Pathobiology (19 5, 195-203 Non-patent Document
Non-potenebRrarnet &P: frituBecadte P 8955168199 §299% NoAddatéht
Non-plestDenin2i Neutigleczetal] Blod. (4994).841. $8317194A. [R004)aEht5799-804

Non-p gﬁ{]ﬁ]g&ﬁggﬁ lil?J Iﬁ@%&% ,%tg’la?. ?pgﬁﬂ)?ig% éﬁggﬁﬁ%ﬁg%%' o3

on-patent Document vlaki et al. tastasis Rev. (2003)
Non-patent Ppoynent @ 85i5Eay80r &/ thdinl s B dte s €7 bdBolved by the
Non-pHiveribeskmbe objecivies:ef treresest (nventign, aesto1gepvide anti-AXL
Non- a{%%?‘i‘f“‘é&n?e“‘i’ éﬁeﬁofpa%{f%]} 0 Sggg&‘iC%%@@fé#?ﬁﬁ/_%ﬁ the

P ' ide’ methods Tor INIGiting

21 .
presen mvention are to provide’m angiogenesis

- Non-pgtanghagamsat Hhirsdeis ehdiforrcrondeippresisigrcelPgrowth,  ietitds

for inhibiting AXL function, methods for accelerating AXL function, and
Disclorsnu%h&dt% é‘chrl Vre%%%ing the AXL expression level. A further objective of the

present IVENTON IS to provide anti-AXL antibodies with novel effects. 20
[Problpmedndearobesidiby theeliresiends] As a result of conducting dedicated

studieHRERER T hIMRBAISHHGERAARE 1 pREOMICIAE-ANiF Atibodies and uses
th ﬁntl éjles Wltgl1 s%egl '% f%ncéliovns a‘fg}?lscovered that theset antlbogalees cthods for
TOhave AR INGIOGENEdRE SOBSTASEA B FEHY SN AMADATS 2 REY K Y
inhibitingyatisogtorsic osintetat-th8 Lpnederdinsyaraibod \or eugpecitica g Hirgrowth,
methoﬁg%?MﬁﬁﬁHE%{iﬂm&_ﬁl&ﬂl@dm? Q_E@Pﬁjaﬁﬁg body fbﬁ&t’?&ﬁg%@methods for
antibqdy according.to 1&])’ \g/hlch hai%%ll- rowth-suppressive

AXL; [2] the .
recuc B A SO et T SR eSO TH PGB provide
anti-Agrbwitibletliehevahtittowy dtsdsding to any of [1] to [3], which binds to FNDI;

[5] an antibody prepared using as an antigen a peptide comprising entire

| or a sequence, 30 comprising at least five or more consecutive

[Mem‘ggﬂ%&g&&% theféBP!¢B]%he antibody according to any of [1] to [5], which

had agosistiohctivbycforgidéticddiadietinhd\pacent divgrtoampafeidebin
produ&ﬁlg%ﬁﬁﬁim%i%&%%%%&ﬁc@ﬁﬁ%%&is and discovered that these antibodies have
an angiogenesis-suppressive effect and an antitumor effect, and they therefore completed the
present invention. More specifically, the present invention includes:
[1] amonoclonal antibody that binds to AX1L;
[2] the antibody according to {1], which has cell-growth-suppressive activity;
[3] the antibody according to [1], which suppresses cancer cell growth;
[4] the antibody according to any of [1] to [3], which binds to FND1;
[5] an antibody prepared using as an antigen a peptide comprising entire FND1 or a sequence
comprising at least five or more consecutive amino acids thereof;
[6] the antibody according to any of [1] to [5], which has agonistic activity for AXL;
[7] the antibody according to any of {1] to {5], which has antagonistic activity for AXL;
[8] the antibody according to [7], which is obtained by selecting an antibody in which
phosphorylated tyrosine is not detected in AXL when contacting it to an AXL-expressing cell
together with an AX1. ligand;
[9] the antibody according to any of [1] to [8], which has an activity that reduces AXL
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[8] the antibody according to [7], which is obtained by selecting an
antibody in which phosphorylated tyrosine is not detected in AXL when
contacting it to an AXL-expressing celf 35 together with an AXL ligand; [9]
the antibody according to any of [1] to [8], which has an activity that
reduces AXL 5 expression level; [10] the antibody according to any of [1]
to [9], which has angiogenesis inhibitory activity; [11] an antibody
expresaggoleinly to any of the foIIowing (a) to a): (a) an antibody (Ax285)

10 B R R R Tl
(111 gngatinedeacior r@stﬁ@w\mf tBp fotewing 4 hi dntibody (Ax223)

(a) apradikely o & hyhritenbitepasiadidogarApesssdamiNg . AdeBMon No. FERM
BP-10 i538-,10853 10 (d) an antibody (Ax96) produced from a hybridoma

eposited under Accession No. FERM BP-10852; (e) an antibody
(b) eI rodnscHyivmc iidsarcsnasied medesiinssvion No. FERM

BP-10EERM BP-10856; (f) an antlbody (Ax284) produced from a hybridoma

cce M. 15 BP 108 an, antibo
© R SR b et A R e TR M
BP- -=10850, (h) an antibody (Ax51) produced from a hybridoma deposited

(d) aﬁ%ﬁbé&ﬁ@&%@ﬁ) PlodiERMoRR-4086doRl B RRiRAtbRAY AAXE4In No. FERM
BP-10 duced from a hybridoma deposited under Accession No. FERM

©10854; and (j) an antibody (Ax232) produced from a hybridoma
(e) apepbsidd UndsApoatsion fon RERMIdBRa1d885| i) mlsahtibodiothsc. FERM
BP-10RF¥Is to the same epitope as an epitope bound by any of the antibodies

o PR R compiees 0N SN, o

BP- 10&§%ord|ng to [11]; [14] an antibody in which sequences of heavy chain
(g) aeRitbody B4 BrednkR i@rﬁ'Qﬁyﬁmémn%@eﬁogﬁé@%ﬁ\é?ﬂcggir’bﬁlI@B‘ FERM

BP- wgg ibody that comprises a heavy chain CDR ‘comprising an amino acid
uence of the
(h) an antibody (Ax51) produced from a hybridoma deposited under Accession No. FERM

BP-10851;

(1) anantibody (Ax225) produced from a hybridoma deposited under Accession No. FERM
BP-10854; and

() an antibody (Ax232) produced from a hybridoma deposited under Accession No. FERM
BP-10855;

[12] an antibody that binds to the same epitope as an epitope bound by any of the antibodies
according to [11];

[13] an antibody that comprises a CDR sequence identical to a CDR sequence comprised in
any of the antibodies according to [11];

[14] an antibody in which sequences of heavy chain CDR1, 2, and 3 are SEQ ID NOs: 4, 5,
and 6, respectively;

[15] an antibody that comprises a heavy chain CDR comprising an amino acid sequence of the
heavy chain CDR of the antibody according to [14] with a substitution, deletion, insertion, and/or
addition of one or more amino acids, and is functionally equivalent with the antibody according
to [14];

[16] an antibody in which sequences of light chain CDR1, 2, and 3 are SEQ ID NOs: 8, 9, and
10, respectively;

[17} an antibody that comprises a light chain CDR comprising an amino acid sequence of the
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heavy chain CDR of the antibody according to [14] with a substitution,
deletion, insertion, and/or addition of one or more amino acids, and is
functionally equivalent with the antiboo@ according to [14]; [16] an
antibody in which sequences of light chain CDR1, 2, and 3 are SEQ ID
NOs: 8, 9, and 35 10, respectively; [17] an antibody that comprises a light
chain CDR comprising an amino acid sequence of the 6 light chain CDR
light chbih&RRibO e avtbrdin g {dBigmit 1 bwirtisutidistitieietiofelimsertiasertion, and/or

g e L e S T L

13] to [17] that is a chimeric antibody; 5 [19] the antibody according to
[18] ahy oft{befyaftFdngttisaahufijadized Eitihatis a[20hahyharitdbods;

1 st g s{aow 1L WS e

[20] MMP%&W RbthedRlavBre {d8411Ax292); (c) a
(a) dlyybitthma depesitddmddes Aesssaivin NG EHRIV-BR4D8E32§545223); 10

(b) {ﬂ%@d@é@ﬁ@8%8&%8%%%‘&%9&&%%?%%%EE@%%@%Z (Ax96);

eJ a hybridoma deposited under Accessi 6
© %}@ﬁﬂ%?ﬁ%?ﬂ%‘?ﬁ%%’éﬂé%ﬁéaﬁﬁdgﬁﬂ%%wﬁﬁ%(@%
(d) BitRTa(depdiyd (@ﬁ&h&d&ﬂiﬂmb NI FPHR A RIPGER AT CaSSIOR NO. N
R - X1); a ( ssion No.
e e e cseion
0 afbrideag dposoes i Aespssiod 9 FRHIBRAASSFddeddnder
(2) ﬂqmﬁmhﬁqﬁ&%ﬂ&%@%ﬁ(ﬁm&mmmﬂieagmg@m?islinﬁibitor
that camprises an anti-AXL antibo S ivein ient; .[22] the
) 4 s, S MBS R s
) a péeRnding wdimyletdidien (Vo] FERPBRR-46f 6B 3 pprdssant
() alheieenriggRarantidxhetihodwasaraative nwesdienty 4] the
11 %%pg%%sggts§§g%g;p tglg%} wherein thet.g%ll%gretc?an er cells; 25],th§- fent:
L AreSEaRT AT LT n%(grlI oS RRErE AR antbo AYHE N ARaABGGY Ve meredient;
[22] sbeonsivgaocainydfibfiigredaniliiaethitl supheessdht avtbrdings tan]23fbody
accordﬂ{geg@mlmgp}if&ﬁb]gntibody is an antibody that 25 binds to FND1,; [27]
the P ressant according to [23], which comprises as an active | . .
[23] lﬁé?iagépﬂ SHRREGORM B%gr{%efgaﬁffghm%nbody as an active ingredient;
[24]  phospprspsatio aceibitipte 428ityhipahaheAxsphespharytation activity
[25] HUGRHprRIEh SQTRESER I ANIHKLARURRENEF,A0 an antibody according to any of
[11to [19];
[26] the suppressant according to [23], wherein the anti-AX antibody is an antibody that
binds to FND1;

[27] the suppressant according to [23], which comprises as an active ingredient an antibody
that binds to IgD2 and has a phosphorylation-inhibition activity;

[28] an AXL phosphorylation activity inducer, which comprises an anti-AXL antibody as an
active ingredient;

[29] the inducer according to [28], wherein the anti-AXL antibody is an antibody that binds to
IgD;

[30] the inducer according to [28], wherein the antibody is an antibody according to [6];
[31] an AXL phosphorylation activity inhibitor, which comprises an anti-AXL antibody as an
active ingredient;

[32] the inhibitor according to [31], wherein the anti-AXL antibody is an antibody that binds to

IgD2;



10

15

20

25

30

35

active ingredient; 30 [29] the inducer according to [28], wherein the
anti-AXL antibody is an antibody that binds to 1gD; [30] the inducer
according to [28], wherein the antibod?/ is an antibody according to [6];
[31] an AXL phosphorylation activity inhibitor, which comprises an
anti-AXL antibody as an active ingredient; 35 [32] the inhibitor according
to [31], wherein the anti-AXL antibody is an antibody that binds to 1gD2; 7
[33] [Bejnheitthibitcordugpialidd torBdhiwtherent tud mitiooalytisody asvtitodichg to [7] or [8];
[34] &ReQringde Eaherd8l A%4] anRLERLINALTCANGES R A EXPHRSSIONT, antibody as
Jevel, which comprises an anti-AXL antibody as an active ingredient; [35]
an actiye Inetedie il reducing an expression level according to [34], wherein the
[35] dwtiagett f&r antiloly 48 exparstivody thitdoimdsrtg BN WB6kthelagent AXL
antiboé?é}g %dﬂﬁ%gmﬁﬁﬁagim‘ﬁl.according to [34], wherein the antibody

i an antibody according to [9]; [37] a.method for inducin ) ) )
[36]  Brogab HaiERuSERRe %F@%?Péﬁﬂ@h%@ﬁ%ﬁt%w3ﬁsﬁvga%‘f€tﬁ% qfibody is an
antibodgdiacirdiag tAX®expression level using an anti-AXL antibody; 10 [39] a

371 TERAGd 20 AMRG HAG BRORARRIXIARAE! Ml UR AR DL

antibody; [40] an anti-cahcer agent that comprises an antl-AXL antlg(’)dy
[38]  aansthadifos sedpeiamt He proTamticsaisvel wijBa e cotrding wrtidy:
[39] whetkinithe attibiody ibaphaniihagistosetiaytasany 6f dad ta XIOknildy;
i-canc rdin AWHIC rise an active. ..
R e
[41]  BroupherpraaeshisrsAiBe iRty ]4oheraiaticcatibodudbrm aribednacesrding to
any of [AQLkoWheyein the cancer is pancreatic cancer, gastric cancer, lung cancer,
[42] 9sieosarcoma colan canger por(ﬁg te cancer melanoma er)[dometr
el

£ anti-Cancer agent accorn tmﬁ c?r'r{l r1s§s as ag acuve mg—rle%.lient an
cancer, ovarian-cancer, ute myoma, y}?m cancer, cancer stem

antibogy fhasrbiags danebr pridier pheshiordatipadnbéhtisitoestyitsuroblastoma,

[43] eHeesapbagealgancarcARidAbiDRORHeAIGahadenicAcs angdad@lcer, gastric

cancer SN IS cancet i glioma gasiic canoer endomeliel cancer, o)

e SRS AR CeT NG CANCEr, pancreatic Adenocaranoma, BPBrEasPagmespal cancer,

ovariaf4sges sifivahceragert Atooidinyesashewhetesinadlb braaseeascer, bladder

cancerPRAGIRAHEANANAAAI RO sRIRACSt CpIRRIANGHhg, antibody according

[44] ?ﬁéﬂi&whlch has an AXLﬁPhO?ﬁ?E‘% Iathon-lnhg%[tlon actjvg%i; 25[47]a
HCERAET SeL Rt SHETSIR Hh5 CABCET AN BBy asrie cancer,

endometst sdriesrumingsarmetlAizatiben panarratiofedturirgcamoang iogeredisancer;

[45] WRRIBHOL ancer agent according to {43], wherein the cancer is pancreatic adenocarcinoma

or breast cancer;

[46] the antibody according to [1], which has an AX1. phosphorylation-inhibition activity;
[47] a method for inhibiting angiogenesis using an anti-AXI antibody;

[48] a method for using an anti-AXL antibody in manufacturing an angiogenesis inhibitor;
[49] a method for suppressing cell growth using an anti-AXL antibody;

[50] a method for treating and/or preventing cancer using an anti-AXL antibody;

[51] amethod for using an anti-AXL antibody in manufacturing a cell-growth suppressant;
[52] amethod for using an anti-AXL antibody in manufacturing an anti-cancer agent;

[53] a method for using an anti-AXL antibody in manufacturing a phosphorylation inducer;
[54] a method for using an anti-AXL antibody in manufacturing a phosphorylation inhibitor;
[55] a method for using an anti-AXL antibody in manufacturing an agent for lowering the AXL
expression level; and

[56] amethod for producing an anti-AXL specific antibody comprising:

(a) immunizing a non-human animal with a peptide comprising entire FNDI or a sequence
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[49] a method for suppressing cell growth using an anti-AXL antibody; [50]
a method for treating and/or preventing cancer using an anti-AXL
antibody; [51] a method for using an ahti-AXL antibody in manufacturing a
cell-growth suppressant; 30 [52] a method for using an anti-AXL antibody
in manufacturing an anti-cancer agent; [53] a method for using an
anti-AXL antibody in manufacturing a phosphorylation inducer; [54] a
compriziefhaddest lﬂﬁiﬂ@x&ﬁc&ﬁ&ﬂ%@mﬁmmmmmd@wfﬁﬁwﬂr}@@ phosphorylation

5 t
W e
mtibo‘ﬁfdﬂﬁ@#@’&r?@h@ﬁ%@ﬁb@tméib eRbpisihg antibeearagigng cell.

non-human animal with a peptide comprlsmg entire FND1 or a sequence

rlsn}qhat]@ast five or more consecutive amino acids thereof, and
from the non-human animal of (a) or collecting

arfiantibcay-prothnd cefwinedhe actnishabadyptodtiteadipeimal antibody
(szggmibmé»p&r@@uﬁmr@% oy Eardaf:@gmmm SPHbe/ IARYIROSITIG: $AS aThe
antzbm%’ 9%9?;?8“ showing | hﬁ‘ea?}'ggié fan ar?% Lnonpclonal anuody

S¢
e resent invent ucmg %QE osﬁhoryla 10 in

cdfiged Balist mhéogmbd&iywvas @@mﬁ‘vt@ﬂ od @@eaméfpﬁbsphmylan@lrﬁaﬁhody
(Ax25KnASeCORNRIR ﬁfv‘éaﬁoﬂa Al @@;Eh%bﬁ%@ﬁ theacuy xRl ampe
" nti-AX monocl |b§ % EéAXZS iofkthe sent |nve n, in
antibo YA AL R T ALGR T BARNEP LT shown to
indfigel thés phsphephtibnohg tinast dgnedi armrmm_XEaglm@li@aai antibody
(szsﬁng@gﬂgé %Ham%@ﬁﬂ?ﬁ ﬁﬁﬁtﬁﬁéﬂﬁ‘g%@nd B I&&&JH%E@%E&*Q@MS The
e presen invent 1N, UCI orylation in
antibog S RS P A B BTSSR A T grition of a
k|Ifagelﬁbmalphotdg)ﬁpiﬂs&ﬂgngmesaetlpmo@mmxxshhwlngiﬁnecémmwbody
(szzﬁﬁo@@ﬂe%‘éséﬂﬂﬂ%lﬁﬂﬂ %H&&@hé%@ﬁ%%ﬁﬂ%@f&?&%@éﬁ@é%ﬂ@ The

in ucms%'@XL phosphorylation in cancer cells, Thé antibody was shown to

antibogy fiias FHIPHOSHABTG iR eTpResHation shkinssadamey o8 A3
pHeétodria phashiavineptthes ety the antauity AX inmobotlh at @nitbady antibody
(Ax%f%%%@ﬁf Efaﬁt%%ﬁﬁbmﬁmmﬁ@ cgggﬁﬁ&ﬂaaﬁﬂ'}%ﬁé@%ﬂ&anfﬁé

cells 20 antibody 'was shown to induce the phosphorylation of a

antiboglyyas Shonwaite srdure theghosvherylsHetel agHnase AR O bty of an
arii’lgAXA m@nﬁﬂm@@kﬂnﬂhmﬁylg(ﬂm&bmﬁmemmm miivclonal antibody

(AxSléNaS S%%%L%S‘P&Qe ‘1&%%‘?@8%‘?{ Hoci‘e é&?éht ra’au %%WTJ%@&B?M ina cell.

wn to inh ent p ospho Inase
he argidrehivas shmnze m@ ésh& ieprbisgenss Raatanffofigase domain of
AXL. anti-AXL monoclonal antibody

Brief cr1

Fig. 2B is a photograph showing the activity of an anti-AXL monoclonal antibody
{Ax7) of the present invention, in inhibiting ligand-dependent phosphorylation of AXL in a cell.
The antibody was shown to inhibit the ligand-dependent phosphorylation of a kinase domain of
AXL.

Fig. 3A is a photograph showing the activity of an anti-AXI. monoclonal antibody
(Ax292) of the present invention, in inducing AXL downmodulation in cancer cells. The
antibody was shown to induce the downmedulation of AXL protein.

Fig. 3B is a photograph showing the activity of an anti-AXL monoclonal antibody
(Ax284) of the present invention, in inducing AXL downmodulation in cancer cells.  The
antibody was shown to induce the downmodulation of AXL protein.

Fig. 3C is a photograph showing the activity of an anti-AXL monoclonal antibody
(Ax285) of the present invention, in inducing AXI. downmodulation in cancer cells. The
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(AX7) of the present invention, in inhibiting ligand-dependent
phosphorylation of AXL in a cell. The antibody was shown to inhibit the
ligand-dependent phosphorylation of & kinase domain of AXL. Fig. 3Ais a
photograph showing the activity of an anti-AXL monoclonal antibody 30
(Ax292) of the present invention, in inducing AXL downmodulation in
cancer cells. The antibody was shown to induce the downmodulation of
antibodykaprdten fignBBdsia ﬂbamgmmltaﬁbﬁwﬁlg)ﬂﬁapmﬁémy of an anti-AXL

m?@@%@'a"’ég r?%g% ﬁg ftf}%%&f@‘?i%tg% %ﬂ{ OzQXIﬂ llrrl](gry (g}%ﬁ‘ 25 tlbody

downmodul e ant y was shown to In
(AX22 Sl RGO RETARE photsicing %Lﬁéﬁl@%é?@@mmﬁ%ﬁ%ﬁw@lﬁhe The
antibodtivityshban antidit tofweienadastibedy ARX280)0h. the present

in t dow latio can lls, The.9

ar%t‘:E Bt?j;}%éas% chleg\%}g?g T%&uce n{ne(?o%vnk f atlo(r%]eo %?Sfélnakanhb()dy (Ax7)

of the psspbIRBYRBORaphiRHSINEGMRE dervmycdriatianinsxncensadslontlie antibody was

shom&@ﬁklitﬁdy: HAERAR) A e PsaSENA HIVeRiieh. in mducmg AXL
rylgdulat |n ca cgr cells,.The antlbo ﬁx n toin the
S S

dovxf%mo ufatio proter%ﬂ%elglg été' |sap ograpt‘iﬂslr%g%v‘l)rg1 Agubody
(Ax225calthe M@ﬁ@@nﬁVAMLom@mQ&én@mmm@mhe iresessr cells. The

antibodPUORNI b HiGuaing A ldconnpapditatior Kscanesksells. The antlbody

wn to,induce down dulatl oAX
pk?cf&)grap?wa o}b%ci) fle A ub éﬁ d%% %f?ﬂfi% antibody

(Ax96XAﬁmr@$qh@ere@@n,umeﬁmmgmﬁummx@uMwnmmmmma The
antibo&;?ﬁ%(@%ﬁ@&%%hﬁd&&%E@@Q%M&ﬁl@ﬂ%ﬁ%f%@ﬁ%h%@ﬁ d?wn][nodulattizr;( ]
of A ptei otograph showing the activity of an anti
b AR EERR LR ER B AL OO AR SRR R P 00y
(Ax25 Wﬁmqﬁamnbmmnmmen oslieifg é}élnﬂb&dynmdsistmm tainducslthe The

armbo&&oWEg@HQWﬁE@&%Mhe@%&dﬁ@aﬁbh'ém tgfh showing the
activity of an anti-AXL monoclonﬁI )?EntlbOd 15 (; 258) of the, present

invEhibl, ATRNTE TR BSTR f 2Hr e atie A diBtsgpcional
antibodigsosbawreseinduventie: dawRiAodulity A e 25 hipt dred84Fig. idhibaing in vifro

angiogBFRYNG 2R PhAgrRRERNGNIRG {Qﬁa%%t%ﬁ'n?ﬁﬁﬁ&i@%tﬁgf gropoglonal
antibodies of the present invention (Ax232, Ax292, Ax285, and Ax284) in

angiogRKiing in vitro angiogenesis. The antibodies were shown to have an
inhigitbry achwityrgf dhowvitrg 2heangiogeresicckigf this atiraXinehshovlidng!
antibod{§ GP{HQ%}%E&H‘?&%%& ks ith %@g%@@ﬁbﬂﬁso ARSI 84

n
invention Ax285, Ax96, Ax292. A AXT, AX5 T, Ax and
and Axg25bE) 4P HiBISBOERO AR hﬂf&é%m%ﬁawmaﬁéaﬂ%mmoma

adéposdy aitdbReshowing the antitumor effects of anti-AXL monoclonal antibodies of the
present invention (Ax223, Ax285, Ax96, Ax292, Ax258, Ax7, Ax51, Ax284, and Ax225) (2) ina
mouse xenograft model of human pancreatic adenocarcinoma, and summarizing the binding
domain and phosphorylation-inhibiting activity of each antibody.
Fig. 7 is a drawing showing the antitumor effects of an anti-AXL monoclonal antibody

(Ax225) of the present invention in a mouse xenograft model of human breast cancer.

Best Mode for Carrving Out the Invention

A novel anti-AXL antibody is provided by the present invention. Moreover, a novel
use of the anti-AXL antibody is provided by the present invention.

There are no particular limitations on the anti-AXI antibody of the present invention so
long as it binds to AXL, and there are also no particular limitations on its origin (such as human,

mouse, rat, rabbit, or chicken), type (polyclonal antibody or monoclonal antibody), form (such as
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Fig. 6 is a table showing the antitumor effects of anti-AXL monoclonal
antibodies of the 25 present invention (Ax223, Ax285, Ax96, Ax292,
Ax258, Ax7, Ax5 1, Ax284, and Ax22§\9(2) in a mouse xenograft model of
human pancreatic adenocarcinoma, and summarizing the binding domain
and phosphorylation-inhibiting activity of each antibody. Fig. 7 is a drawing
showing the antitumor effects of an anti-AXL monoclonal antibody

an altgd 228 pod tha@ldsehtinbedtiomiibadmbugmzenogmitibede] lofhnisiatular-weight

anﬁbe@ﬁji%r%@ffer ABesh Mede.fo rng’ﬂgﬁf 109 QRS BYEBHARARRYSkT antr]body of

i-AXL antibod y is provided by the present invention. Moreover a nove

the prefeatdRYRRUSRH RS HRARY By BRVitRsg B aHE Dirdsciqancesiabi. andargpreferably a
monodraalayg#rtidular limitations on the anti-AXL antibody of the present

INVARHQN;SRxFARNLE g‘ﬁﬁ%ﬁi&’e%e%@%ﬁhﬁé% astfgg%%&yﬁ garticular

limitations on its origin’( uman, mouse, r t/or chrcken)
cell-growthBmpEsHEF A8y or monoclonal antibody), form (such as 10 an

alte.rg&ﬁrﬁﬂiedmb@mif@d @nbibady, axlibodibbagnenhopiaisbadyntion is

dy]) or such. Although there are no
ti- &
antt parti cu n%?galtlo %ﬁi :?ntl AXL antibody of the present invention,

thé\ar%l@as/ meréba@yepg@rléawm@tﬁr Antkerdiecotbaidindie BYAblmparticular
have s@ﬁﬂﬁﬁhﬁiﬁh@mlﬁ&dya %TWE&NR%@@%@&M@@§?@&@W%MES

alsf%l? efe%%?ﬂy a%a /éli%ﬂ W%Jb 20 re aCtIV % Aa[f retfe %sg/amethod known

ent of he an es o presen Mvention

to thowmmammﬁr derisineimg aoENDethoAs dssembediestohe Bindipeastivity of
anti- A@%@&ﬂiﬂ@@ﬁﬂqﬁ@@m@ﬂ}%@c&ﬁ@%ﬂ&% fisuiar .38 RaMem blotting with

anti- A%H{I’]Ifl hrgh in vivo antitumor activity compared to those of other
anti Brndrng activity of anti-AXL antibodies to FND1 can be
evaly a@d@hm@bﬁdﬁ Ytidvagonastivosasi eitil dor id MHeinan forendenglédipeeferable

embodﬁﬁé?@gﬁiaﬂ@ﬁﬁﬂgﬁtﬁlpﬁéﬁ%o@}ﬂ% ﬁ%%l?é'é@ﬁ( ﬁfvﬁﬁﬁbﬁf(l&&ﬂm%ﬁtgﬁt@é@ with
onfirme ropnores g an rn RIOotting |

agoni N 1B R e e e O A kT SR DAL, and
particgdpisl ehgfuudeqm@feréﬁie pembmmmzmmnﬂ}@omnb@hmahmu AXL
antiboRYESEAL BVERKON. AphBRLA M@%MM‘&I&Q%@%&%‘H%&%@&H the

efe[s 1o the induction of phosphorylation mediated b AXL, an

phospharIAliRHFIGHR RLSOrTINE HifoRBhar ok ved &W&%&%@am
exampihen! tilesaht -Axiphastibagyakimdstd WX L. Although there are no

patiguias piigtions.an shertargel,al the QQMEPMrriE;r'Q& r@@&&%ﬁﬁ?@d with a

induced by the anti-AXL antibody with agonistic activity, an exam
methoﬁim% éﬁlﬁéﬁgﬁﬂgbﬁbmﬁbﬁ%ﬁ@@p g by the metho%/i described below Atest
anti-AXL antibody is contacted with cells expressing AXL (such as Calu-1, MDA-MB-231, or

DU-145 cells), and AXL is subsequently extracted from the cells. The tyrosine in the extracted
AXL 1s confirmed to be phosphorylated using an anti-phosphotyrosine antibody. More
specifically, an anti-AXL antibody can be confirmed as having an agonistic activity with the
methods described in the Examples.

Examples of anti-AXL antibodies with agonistic activity include the antibodies (a) to (g)
below:
(a) an antibody produced from a hybridoma deposited under Accession No. FERM BP-10858
{Ax285);
(b) an antibody produced from a hybridoma deposited under Accession No. FERM BP-10852
(Ax96);
(c) an antibody produced from a hybridoma deposited under Accession No. FERM BP-10856
(Ax258);
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Whether or not an anti-AXL antibody has agonistic activity can be

determined with a method known by those skilled in the art, for example,

by the method described below. A tedt anti-AXL antibody is contacted

with cells expressing AXL (such as Calu- 1, MDA-MB-231, or 25 DU-145

cells), and AXL is subsequently extracted from the cells. The tyrosine in

the extracted AXL is confirmed to be phosphorylated using an
(d) anntitghodspirotrasifecansibytydMozelcppeititicatlycranaasiitiX NanbBRYY BP-10859
( szggﬁn be confirmed as having an agonistic activity with the methods

escribed in the Examples. Examples of antj-AXL antibodies with

(©) 23, GBI RERVHS T EIRRIAREPEAOBYCHEB LR 18T B0 BRersIpnAeah ERM BP-10853

{Ax223ntibody produced from a hybridoma deposited under Accession No.

_ ) (A : . .
O A e AR R Rt A Aoy ot any
one of {a}$94&¥ BRdduced from a hybridoma deposited under Accession No.

(g) abERMBPN8hE [IRX2DBENL idehtanlantibodyRadysestéroMma antibody of any one
of () gay(ggidoma deposited under Accession No. FERM BP-10859 (Ax292); (e)
an antibody produced from a hybridoma deposited under Accession No.
FEYMEbodygep iz dhesyme pPHRRD S8 ReRs ol e i ksshnboasitapde
obtain@bdh@ LIRS, fecognizad, Meancaniibedyraianyelone of (a) to (e); an (9)
an,antibody . with a.CDR sequence identical to the, CDR ence,of an
o TRRaY e B SR SRR 3 R D SECHERE Bhirmed by
the corapgiépendy Hie AnaeapUbetfivdbetiovecpiope 100mpaiHiendetorgmanithodies is

detectd@RedpinplRs1bR (REIh askae seikeridelow cMRRIRE AR S5 ANTHOMASINES a

f %ﬁ‘ e itog&w&t{? a certain gntibgdxlfan be conf_i{;rin b% the cx etitigen of ted
preferdR 66 aRtiboIES 1o e SAME Spitope: COMpatton bAWNEen amBSEs -
onto tlig virble efedvistiodierpbdcbipprdingiebniay ioritepiksensecorapetitieeoEthiSrndidate

competei R@MBRyIHRE el erassHRlnckinmarsadd SRREINIGAINER. @ The amount of
e st SRSITREEY AL RS el Lo oo e uele o g il
correlagedrip hitibindimghddliftedribercamtidaxicemtibbtlys astibdibatestantbedis competing
for bindffed: Fbs.amepRbeE. therfo @@)@%ﬁf@?%@ﬁﬁ?l&m&b@%ﬁ_ﬁ%wg}r the same

.. the AXL protein in the wells is indirectl rrelated to the binding ability of
epitony ot AR USTSBINOR SRR L BB OSRERG Hor bl o0y
bound to the wallseepidpatiTAN, thetgireatd thhe=fiityhofithectastiantibedtyfot of test
antibo&*ﬂ’eﬁﬁfﬁeb the wells coated with AXL protein.

The amount of antibody bound to the wells can be measured easily by labeling the
antibody in advance. For example, a biotin-labeled antibody can be measured using an
avidin—peroxidase conjugate and a suitable substrate. A cross-blocking assay that uses an
enzyme label such as peroxidase is specifically referred to as a competitive ELISA, The
antibody can be labeled with other labeling substances that can be detected or measured.
Specifically, radioactive labels and fluorescent labels are known.

When the test antibody has a constant region derived from a species differing from that
of the anti-AXL antibody indicated above, the amount of antibody bound to the wells can also be
measured with a labeled antibody that recognizes the constant region of that antibody.
Alternatively, when an antibody is derived from the same species but is of a different class, the
amount of antibody bound to the wells can be measured with antibodies that recognize each
class.

If a candidate competitive antibody can block the binding of the anti-AXL antibody by
at least 20%, preferably by at least 20%--50%, and more preferably by at least 50% compared
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20 epitope, the greater is the reduction in the amount of the
aforementioned anti-AXL antibody bound to the wells coated with AXL
protein and the greater the increase ihhe amount of test antibody bound
to the wells coated with AXL protein. The amount of antibody bound to the
wells can be measured easily by labeling the antibody in advance. For
example, a biotin-labeled antibody can be measured using an 25

with thevidinipgrastivipedoeyed ateeand teob tith bl fSulysttatethA dross:bldakingandidate

compcRtRRYHIAldS e ANROZYMGIALEL YR A5 RRIONINGSE 18 ﬁﬁﬁﬁmﬁg{ﬁﬁt rs]ubstantially

i referred to as a competitive ELISA. The _antibody can be |labeléd wit )
binds tfias TSIy RibStANUEL MRt Es fPp& ndiRe dou bt sHuasHEpe Shinsarmentioned
anti-Apadimddtindylabels and fluorescent labels are known. When the test

anfibody has 2, 6oRSBNEISRIoN detied fom 2 SPeARS Alfering Fem Mahence
dicated n b %%

30 of the anti-AXL antibody indicated above, the amount of antibo

identiqghtpthih tha SHERD I RICY B hrasirercdity s1apidadintibe dyt preerding to
knowrresabodzes He eonspieta €fiBnsef thatantibbedyletbiieiative Jetarheni ag the

ihody. is (Vi [ s of a.different class, th .
- O A ST 0 MR A AL e eion,
and inygsfi gating iy Bosaelner BE araly ing basisigarirehipdnavsidr ieaperr e sn the database
of antiblalskanenbineling-ghidhecaatvAlbeartipudydyeral @‘@écﬂ@%eﬂfﬂ”@l&@é?gé oy )

t,le %:-50%, ore preferabl at least 50% ared 1 ith .

i St BB PSRy BB el n e

frameviqekcaitithatauabripatihed Aftiseas termmmbodeiainire Eapnpetitigdo the definition

of Kabantikesytjs.an amihady tha setbgtantiodbd PiadsiostiesaineLoiRRmtent Printing
th?)ggjnpetes for binding to the same epitope as the aforementioned
i-AXL

Ofﬁcesdn antibody. 5 The determination of a CDR sequence to obtain an

antibo iyl rrsth eDRGegderaeeige nfical antihadpputbe arimaatisouyieace of a
variabRe-gaeRtReselicRnaiskilled indheiAEEECAMIRYI:dARMA D /HIRUS o FR methods.

le,,a CDR.se ce can be determined hy determining the
R R b OB REERSE S SOy A By may have an
identicobgemmoscoincal rdsitae 6o fabelsive BiRsmtig dts hoaswtbigytiyy aatiblydng
Howextegﬂ@t@ﬁfgﬂeegi ;ﬁ@f@%@g%ﬁ%ﬂﬁ%ﬁgﬁb&@ Qﬁé?@{;}%ﬁ ﬁ@&f@ﬂgt@ : (Séf[seeirr}]tsin the
ino acid.sequences developed.by et al. ("Sequence of P
heay B OGS ATESE: D DR S BRI S LIPS tfbgn even more
preferatdg IheTintibndnbessunidantifed rrewerkednd the:n (D BersrésctidrGBRintibody.
o e e aE OB NN SOha
. E. , U Dept. ! ; S, . [ I .
aﬂ’ﬂb%ﬁmﬁbﬁdﬁa& 1 gEodiss g RHMERGE 2RISR SCatRre o Rdies and
humanarribadybodtrevalhirciasidiseledoee of a variable rg:-gion can be
dejgrmy 1@%?&%‘3@1@9&?@1?%%8&1% AGGOrYRRCR I Knew Qn%ﬁé% %gthe present

An antibody with a CDR sequence identical to that of a certain anti

invent%ymgﬁXL antibody with antagonistic activity against AXL. An anti-AXJ,
antibody with antagonistic activity against AXL refers to an antibody with activity that inhibits
the phosphorylation reaction mediated by AXL induced by the binding of an AXL ligand (such
as Gas6) to AXL, and particularly the tyrosine phosphorylation reaction. The inhibition of the
phosphorylation reaction can be carried out by inhibiting the binding between the AXL ligand
and AX1., or by another method.  Although there are no particular limitations on the subjects of
phosphorylation inhibition reaction induced by an anti-AXL antibody with antagonistic activity,
examples include the autophosphorylation of AXL.

Whether an anti-AXI. antibody has antagonistic activity can be determined by a method
known to those skilled in the art, and for example, by the method described below. A test
antibody is contacted with cells expressing AXL (such as Calu-1, MDA-MB-231, or DU-145
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identical sequence in at least one CDR of the six CDRs that are present in
the antibody. However, the antibody preferably has an identical sequence
in all three CDRs present in the 20 heby chain or an identical sequence
in all three CDRs present in the light chain, and even more preferably, the
antibody has an identical sequence in all six CDRs present in the
antibody. Antibodies with a CDR sequence that is identical to a CDR

cells) seguisnceidf 4 eeXiipandibodyAndudewhirgess sriitediesd Ao the cells.
; g i oric antibodi . bodies
o S S O IS Y VO R

. _ _ \ her preferable em
anti-pRypROBHASAX PERNSSdy M@wmégmiyn%ﬁaanﬁéfb@ampMaahﬁmﬁmd as
havingdthagotagonisticiaetivite againsthddd d Aoredi fivche @xtbadyswith

antagonistic activit ainst AXL refers to an antibody with activity that..
X RO s b ] 2 A S I Sl R Ries )10 @

bBIOWbinding of an AXL ligand (such as Gash) to AXL, and particularly the

(a) alYERSIPEIRILEPRQLY IRERN BAGgRmE e bikiiandRt He.SQiBRoSPOrRalieP.10850
(AX,])_reaction can be carried out by inhibiting the binding between the AXL
ligand and AXL, or by another method. Although there are no particular
(b)  amanabiods predhecdijacshobptwsphiongsiiohuntibificressimation.iRERAEBP-10851
(Ax51By an anti-AXL antibody with antagonistic activity, examples include the
rylation of AXL. Whether an anti-AXL antibody

tophosph S )
© o DRV LI BFaTEl AR By RSBSOS A 5 dgiapdy of any
one ofdfalllexi(in;thedart, and for example, by the method described below. A test

(@) AnRABEXEoRIRGICHRUBLRS EHURRING ARLCIRAARAYrlan aniibody of any
one o gagﬁA‘BZI -231, or DU-145 13 cells) together with an AXL ligand, and AXL
i

guently extracted from the cells. Phosphorylated tyrosine is
coAfiramgthobt techgntgtediedsimthepesdpacted Addntiisidyg with an identical CDR

sequerdalERNOSRAMHLS PRLARHRRY MR SRS IGal G AR ANU-AXL antibody

can be confirmed as havmg antagonistic activity using the methods )
eSS ATITE B RRABIELSTE BRURISS ISP SHTOR DR AReAqResS, suppressing
cell gramtiigendstie diktivity include antibodies (a) to (d) below: (a) an antibody

pr%@ﬂﬂﬁ?&%ﬁaﬂ%ﬁ{@BFQ?Q&%?@@E%&%&%P%%%%M'oﬁ'ﬁggﬂresen invention

. BP-10850 [(Ax7); (b) an antibody produced from a hybridoma osite )

is an agfihadnwebashRN Shat Ednp s braBE L cXpTRtkion Il an ks gugsent invention,

reducingcihgrizpnesthe Savaioé pilib e asitiitceritopel tetioghizidd byamasfiaolly Hfeady
f : ho Y equenc

prese e e R R s ot of

. k] O -
newly &RPARISE d\ e SO GHRER HRE ShmrRisieipa agﬁ%ﬁ-anw%@&?ﬁmm L expression
level Haleatinshée®Ban be confirmed by a method known to those skilled in the art, and for

example, by the method described below. A test anti-AXL antibody is contacted with cells
expressing AXL (such as Calu-1, MDA-MB-231, or DU-145 cells), and the amount of AXL
present in the cells is subsequently detected by immunoblotting or such. A comparison is then
made between the amount of AX1. detected when the test antibody is contacted and the amount
of AXL detected when the test antibody is not contacted. More specifically, this can be
confirmed according to methods described in the Examples.

Examples of anti-AXL antibodies with activity that reduces AXL expression levels
include antibodies (a) to (j) below:
(a) an antibody (Ax285) produced from a hybridoma deposited under Accession No. FERM
BP-10858;
(b) an antibody (Ax96) produced from a hybridoma deposited under Accession No. FERM
BP-10852;
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sequence can be obtained with the methods previously described. An
antibody with antagonistic activity is useful for inhibiting angiogenesis,
suppressing cell growth, and the like: 1n example of another preferable
embodiment of the antibody of the present invention 20 is an antibody
with activity that reduces the AXL expression level. In the present
invention, reducing the expression level of AXL can indicate a reduction

(c) ainaigbatolintSiRAKbalceddsorre hebtithraugte thsidagratiationabX INor FERM

BP- 10§§gh or can indicate a reduction in the amount of newly expressed AXL

by sug%rlessm the expression of AXL. Whether the AXL expression_level
(d)  2pgeE R Brebinmeibyidometdseeriehvindsttssessigngdant ERM
BP-108art, and for 25 example by the method described below. A test

© RUSAben 5 soneced el SiesSRO A (N a8 o pEru

BP-10f5the cells is subsequently detected by |mmunoblottlng or such. A
(f) a€QRYESqQAIRIIERroaacel FaimechytheiamedebefitX wdrtected Wb NHEFERM

antibody is contacted and the amount of AXL detected when the test
antibody is not contacted. More specifically, this can be 30 confirmed

(2) aacudiondy (6 methanetieed dinan wrhitaidommprps stsdmgrs\sramionXie. FERM

BP-108p4ibodies with activity that reduces AXL expression levels include

o R R e Rl B B SRR S ave- P

BP-108htibody (Ax96) produced from a hybridoma deposited under Accession

() M&tﬁ%e&ﬁﬂﬂﬁé@h&%@)%%'@@é @éﬂﬁ%ﬁ\%l’%ﬁp 10%&5%6%%? aﬁrr]mbody of any

fg 5) posited under Accession No.

one o |B° @&T(ﬁ@) produced from a hybridoma deposited under Accession

() anNmtPBRVhaBRAOSER Sc(picaceddtinioch) (ARROZDB sduseddwiaeantibody of any
one Off(xpwjg a deposited under Accession No. FERM BP-10859; (f) an

antibody, (Ax223) produced from a hybridoma depasited under Accession
&%E‘Rﬁ%%ﬁ%@%’%‘“@%ﬁ%ﬁﬁ SBHYRARBS &Y BROGGEE P4 4 1dentical CDR

sequetigbriddmalteinediteidhuhd erciioabssionidvsl F&RIVIbA BP-10854; (h) an
anilody; XL SR ducerl fiam é&%@@%ﬂ@ﬁ?@?ﬁﬂé@ﬁ&ﬁ@%&ﬁ?%@éﬁ%r

No. FERM P-10857; (i) an antlb %f reco nlzmg e same epitope as the

inhibiting aReiQRERASiN, PR SR TRH 9

An example of another preferable ernbodzment of the antibody of the present invention
is an antibody with an angiogenesis-inhibiting effect. ~ Although there are no particular
limitations on the angiogenesis-inhibiting effect of the present invention, so long as the new
formation of blood vessels is inhibited, examples include an inhibitory effect on the migration
activity of vascular endothelial cells, an apoptosis-inducing effect on vascular endothelial cells,
and an inhibitory effect on the vascular morphogenesis of vascular endothelial cells. A

preferred example of an antibody with an angiogenesis-inhibiting effect is an antibody with an

angiogenesis-inhibiting effect on tumor tissues. There are no particular limitations on the tumor

tissues, and examples include pancreatic cancer tissue (such as pancreatic adenocarcinoma
tissue), gastric cancer tissue, lung cancer tissue (tissues of small-cell lung cancer, non-small-cell
lung cancer, and such), osteosarcoma tissue, colon cancer tissue, prostate cancer tissue,
melanoma tissue, endometrial cancer tissue, ovarian cancer tissue, uterine leiomyoma tissue,
thyroid cancer tissue, cancer stem cell tissue, breast cancer tissue, bladder cancer tissue, renal
cancer tissue, glioma tissue, neuroblastoma tissue, and esophageal cancer tissue. More
preferable tissues are glioma tissue, gastric cancer tissue, endometrial cancer tissue,

non-small-cell lung cancer tissue, pancreatic adenocarcinoma tissue, and breast cancer tissue,
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one of (a) to (h); and 15 (j) an antibody having a CDR sequence identical
to the CDR sequence of an antibody of any one of (a) to (i). An antibody
recognizing the same epitope and anléntibody having an identical CDR
sequence can be obtained with the methods previously described. An
antibody with an activity that reduces the AXL expression level is useful
for 20 inhibiting angiogenesis, suppressing cell growth, and the like. An
particidxdyypacoé anciiesqrettnatie wnkodidenrtef thecantibody of the present

ineRtion. is-aReRReaY, With.an. A0 ﬂsg’f&.ammlﬂgeﬁ;gs&aﬁ'ﬁ%%%%md bya
there are no particular linjitations or the angiogenesis-inhibiting effect o

methogjengrasimthatesiidad 48 Ry asnh s snrmpindhitrear bheniessd ysing a

comméntikiitedy didteplesi ipelurts &it inhibierypefidhiady, théswigredioon2omaativiivh the

theli Is, an apoptosis-inducing effect on vascular
o] ESOHEA SRR

ielial cells, an inhibitory effect on the vascular morphogenesis

of Ve iinfarugibattndies pitiengigeouasiplaiabdingsiisesyrgitdathe
previo@slgiogRnksidAnhilyig. effect is an antibody with an

angiogenesis bl sffeston Lmarissese thereare noarioular 1y o
_ liMItations on the tumor tssues. an examples include pahcreatic cancer n
s an apgbody(3GEnhad warvbauerastastiviba 30 tissue), gastric cancer

Itisgmol!»glgtﬁa@@@e Hﬁﬁ%&t{&iﬁﬁﬂ ﬁ&ﬂﬁﬁﬂﬂ_@lbﬁqﬁéuirégscaﬁ@@é,g@@wtﬁwﬁirﬁﬁ%ssed by

ung.cancer, and such), osteosarcoma tissue, colan cancer tissue,
the B Sl e R s AR P i ipterably cancer
cells. oWhinteaneds ssseracenrstie thiveraioma prsisalathimsiatican certissups of cancer,
and exGA1}I6Y SlEMicphiiasy: BiRaSt GaNLRS HaskiR RIAdISEARSES R YasteD Bhncer,
fun Cé:r?crécrzzr tlé_ége,l ioma tissue, neur%afs}ﬁma tissue, ang escgl haé%eal |

5 caicet Al e e AT SE L Lt SRS G b sTreessem colon

cancertipgeiate rdpems gl vamarctidonesrisd nasorall cosltiuncpeeaicetetissuejomyoma,
thyroiPBMIEHERILACAAFEINYNAH SaHE A PR RISASHERRGEhMISSHR el Zlioma,

articularly pancreatic adenocar@nomagsgﬁz%and breast clzncer tissue.

neurokfGRtaa, A0 £5P BIRBRAIEERS ias ATE RETCTRRES FIRFR AR G ARR: 2aiseancer,
endometiidirraedebynan rdibceRiongcanthn sersiitaitindéreentcianthippekrpiesancer,

particdifyCAMBR ganfanedHsinga sRreicialiavailable angiogenesis kit.

Mare specifically, this can be confirmed with the 5 methods described in

the. IE%{‘&H{BI@% lpérag:éli]ﬁlé ]é%tmmgg Ut thedpgehagismHor the suppression of cell growth
by the angjlegendsilseiptibitingreffects, inoducd trewitesda sl yugesesibddy any mechanism,

such oSHPRAERIGDCATDIE AL SRS AR Mo Ul R1LRe Y

of the present invention s an antibody with cell suppressive

phosphosyiation. onihsgsdrcHnratihe AchSrisisigmiREsbns on the cells whose
grawfoll swppresstdharthedetiAX bsadtib esy e o arecpreferably cells

cell- grB‘?lﬁ‘ﬁ%ﬁ%x%s@ﬁ%% ae%?eo?sﬂ%é@@ th %@fﬁ{&gf%ﬁ?%gﬁody.

As a method of evaluating or measuring cell-growth-suppressive activity in vifro, a
method is used in which the uptake by viable cells of [°H]-labeled thymidine added to their
medium is measured as an indicator of DNA replication ability.  As a simpler method, a dye
expulsion method is used, in which the ability to exclude a dye such as Trypan Blue outside from
the cells is measured under a microscope, or an MTT method is used. The latter uses the ability
of living cells to convert MTT (3-(4,5-dimethylthiazol-2-y1)-2,5-dipheny! tetrazolium bromide),
a tetrazolium salt, to a blue formazan product. Specifically, a test antibody is added to the
culture solution of the test cells together with a ligand, and after a predetermined period of time,
MTT solution is added to the culture solution and this is left to stand for a predetermined period
to allow the MTT to be incorporated into the cells. The MTT, which is a yellow compound, is

converted to a blue compound by succinate dehydrogenase in the mitochondria of the cells.
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cells. When the cells are cancer cells, there are no particular limitations on

the type of cancer, and examples include pancreatic cancer (such as

pancreatic adenocarcinoma), gastric é&ncer, lung cancer (small-cell lung

cancer, non-small-cell lung cancer, and such), osteosarcoma, colon 15

cancer, prostate cancer, melanoma, endometrial cancer, ovarian cancer,

uterine leiomyoma, thyroid cancer, cancer stem cell, breast cancer,
After fhaddeslosinear| teivdlicapoeiuglicrhacinetikahldstabiarinidesapbageal and used as
an ind 5L MOTE IEIPIELIEGRUEAS 265 dliomianeA i SR0SEEy ROOAREKE, wsT1,

cancer, non- small-cell ung cancer ancreatic a ocarcinoma, and
and WSESsteqeenersit &ﬂ%ﬁb‘ér{é@tﬁ@ Jesirarsromeh apd dsrehe eparsiately used.

A comz& Ehebedreanparbeukad initatinesondf enReckanism for the
Hp{{lef&s)}o@ grf ceIm%rowth g’éﬁ the gntlbo&j og vta% fE%srent mve%on and

I growth can esu ppressed yany mech anism, such-as Re Ihhibition
cell- gf@r’ﬁhéiéi@@ﬁ%%’@ Qﬁ@‘iﬁh itE19-of PROSEHBPFatbiEr ghadnAdieRitioppressing AXL are
transplRRGSPHOSAHNh ehthasaduatian &Eﬁbﬁlﬁtﬁd%ﬂéﬁ?&l@@d@&ﬁbnwﬁsly, a test
following.methods are preferably. used tq eva orm
ambo%lfs a&‘r\%&%mtere resalve OHe gts%ggeam% & ﬂfgan%lo% d%\% %\E%

‘EranSplrW@fﬁm@rm&ﬁn@l&m@‘mﬁ@}@lﬂ@d@mﬁéuﬁm@s%maﬁm The

cell- gfé% Mﬁ@m‘*'ﬁcﬁwﬁ' W%MQHWWSW@H&E@MH%% lakeledle. ma
similars I%{mldln% ded to 'i eir, medlum%ﬁ ‘g%ured as an indicator of

FEBHANIOR iy ALK UHOE fé‘pé’i%ﬁii‘é’%ﬁ%‘@{maﬁgﬁésﬁ?mmd by
adminisferiiehs tiaabiieytoodx codotaalytrguche R ThpamBhSetsltie o 3.

antibo da%uﬁlﬁ x%%b'@%%ﬁ%éﬁt?f%ﬁ%ﬁ&%ﬁéﬂh%&?%%’ﬂl'ﬁxé‘%@ﬁltroi

antibo %ﬁgir ISf%_ijse é%?ggg:“% I|V|n %%%Ig )ﬁo onv&rt MT s?sraamma], nude

(my/ nlmmamﬁmrb@amtabla biae, fmrwiazhﬁ" ﬁynmhmcﬁpémm@ﬂyha festadotibdetytisa genetic
defici@dgad QR ety r?ﬁ@ﬁé@% pl-tae.irstaals LA NGH WD illaARd 1A hvolvement

after a predéter mlned period of time, MTT solution is added to the culture

of T 1yTuRbRoNi SR i 125 SRR S pYRMBIR ARRE seRsament ailtsv the
cell- gmmmﬂenm@mmw iftth¢heboslisterd ditAgdyhich is a yellow

E}%ﬂﬂgs 5 SANUSEEYHRA RIS FRTPR YL M SUBRINALR « effects include the

hydrogenase in the mitochondria of the cells. 16 Efter the dissolution of
prevmffﬁlé’@I‘Eﬁ?@%@l@ﬁf%ﬁ@%loraﬂon the absorbance is measured and used as

arThdimstoA Kl theonoshbel afviabiedels fBesidenMitoneagéstacguibdssing
knowrWe?h@ggT W%Edocm%-go% e G0 1%%'% B%e gﬁ%% al referable as

Tesgue, and such) and can b ppropriate yuse control anti can

the antjy géadmé @%m%%t.vwosoﬁm@%a@aﬁ@%m@ rom mammals
includenddet pasrdbectd Seshingvadaaiasais mensiyrhdie peelngedwinauppessiiemed with

an expRENEY RMVO:S n?éz%%%'%n%ﬁg& FRlies, C%E%eﬁé):. ?SSIZ%@%%%%CMQ%S

transp anted into a no man test anima ntra
sub&RBRALSHalRI ey -RFBIIREI MW&Q@U%WR@%@@@ known technology,

such ainthapesiioeallystartingrianm e geyenf ifrarsplRnRIQAIEHRMIRen for

1mmurf192|!ﬁ %'rp ccox)ﬁlglgt rt]c(:a 59(9 HXr? E%EI{%%X? !)Sn%flgtﬂeo%’sdws Th% cells obtained from an

immunized animal are then fused with known parent cells, according to ordinary cell fusion

methods, to obtain hybridomas. A hybridoma that produces the anti-AXL antibody can be
selected from these hybridomas by screening for cells that produce the target antibody using
ordinary screening methods.

More specifically, monoclonal antibodies can be generated out according to, for
example, the method described below.  First, the AXL protein that is used as the sensitizing
antigen for obtaining the antibodies can be obtained by expressing the AXL gene. The
nucleotide sequence of the human AXL gene is already known {GenBank Accession No.
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10 cell-growth-suppressive activity can be evaluated by measuring the

tumor size over time. In a similar manner to the evaluation in vitro,

cell-growth-suppressive activity can b determined by administering a

control antibody and observing whether the tumor size in the anti-AXL

antibody-administered group is significantly smaller than the tumor size in

the control antibody-administered group. When a mouse is used as the
M7611i0n-hafraninestiapitiapeane deglbritruinuddineeAcah intosutadbyniesgtcdsion vector
with Iyﬁ@oﬁ%ﬁﬂﬁ%‘?aﬁif@%%‘g{‘cgﬁi %ﬁﬁ%@%%ﬂ%%&%%ﬁﬁn@%?' Ve'Burified

the thymus. The use of these mice makes It possible to eliminate the
from thG RAVESRERPT SFOMYRSB RS RE PR ARISE R SROTHG g ey aRvatfésd aatnrally
occurringasKii gmasinafdi el sceik gred ih-sitppras siveaativibhefibaiagdrinibtaradicd out by

. ) £ anii . : ) <un e

L T
chromatopaplvh aeRtBed PoiaRE BRI IS BB R 4R sudiprfisondgiege. A fusion

proteiKnaWwhigiethodssiAdianed ool rptide dy derived. fresrem MARBIOS different
r%ferab eaas the anti-AéL aﬂgboq%o&t resent inventi

polyp IIJEC%@I’%F% e used as an i 0gen., 0 %%a Pt Y pang ¢ tag, or the
_ onocional antibodied (fgrl\[/%al}lrl_o mammals _mcFﬁde hose prodice
like, crobg HSAsHi@aNRE e aaHioR REISESps e as By IHpvEogansfotnieelaithapsspresses
a fusicAlpRBTE 860k VREERICEO MR MG ARG IRRHY §BESf UsingdenRliencoding

1 e%%‘en%%”“%é;%‘%% HES 4y %8@%%%%‘&23&%%%&”? &%H‘%@Yé’”%or@%c?%”as
POLYPeRY gene%ae using known techno gy, suc Sthat a88cH eossoe?ow. ’
previopistdesiibsfoteMthade @ apreher sensision grakige afoderembad iralibriecular Cloning,
2nd eRESRTSRETR LISy TINCRAAHCCIBHEHIOHR] bIne.o8lks oblainsgriAMrbor
Labordh |?mun|i%j?fnm§%§re then fusgddwn kgown arentbcells, ccordlrr{ﬁ. .

ADOIROB ATATy ‘eIl fusion 30 TREHRIRE 6 OB A I BRS Fs P ARt b ST HHEF 8
antigemfod tsesrimaraniiax bfamiboayatan be selected from these hybridomas

by SpERERIRERILCENA SHat RiCHr Bt he: P10 8l RAERO NG USIREeO IR ples of partial
. ,Screenjing.m t%ogs. More sg)e_cm lly, monoglona ar}tslot%é)dles can.be ”
PePdg AR b BN B TPl B0 RGN USeEH B ErBBfo s d scauence
of hunfansh Xhe 2p¢htplotditatinat Wmatmgsepshﬁmn@f_ e dmiigren AL gene into an
expresSiRINPG hgeathedies ?@%%@Eﬁi&@ %ﬁ%iﬁé@ Wﬁ%&@ﬁ%ﬁﬁ'}éﬂ; protein
u

. The nucleotide sequence of the human AXL gene'is already kngwn | .
using 2EEYEASHK AQBESSPRBATFUT, BT B RRGH Hg%mﬁ@%%%a%ﬁkaepﬁd&
and anendodiiplaxlegnto afldalivniexgressiencsadieruseih which to transform

suilable,fast %%B%i’d@ﬁabﬂ{g ?ﬂ:%éi‘ua{eé%pe%fm%@glc&ncgﬁtﬁ%ﬂ{g’gt 2 ys five

the host cells or from the culture supernatant using known metho .
conseqif @R arils CHLERISERRIY pR5tts tRAERPBRIdSed P aHEISSRRontaining at
least fivaomeeddtiviéiaation sddshefeats etbstipipfepaitingpsaieitat six or more and more

prefer%ﬂ&ﬁm ! H ﬂ%@t?oﬁ%%ﬁtﬁ%%}ﬁlﬂg "i@idgn G r%‘&?ﬁ%%[ %%%Yeﬁ% @gé@é%n% at least

ography, performed once or multiple times, either in.combinatior
five orgngrs KENTE UL ABIRARShTRIRTAR BT E S FARRISI I BB R BT eaY.
AXihprotedmis fusralte Hidlfteient on the mammal immunized with the sensitizing

antigen. To obtain a monoclonal antibody by cell fusion, it is preferable to select an animal to
be immunized after consideration of its compatibility with the parent cells used for the cell
fusion. In general, rodents are preferred as the immunized animal. More specifically, mice,
rats, hamsters, or rabbits can be used for as the immunized animal. Monkeys and the like can
also be used as the immunized animal.

The animal described above can be immunized with a sensitizing antigen using known
methods. For example, in a typical method, the mammal is immunized by injecting the
sensitizing antigen intraperitoneally or subcutaneously. Specifically, the sensitizing antigen is

administered to a mammal several times every four to 21 days. The sensitizing antigen is used
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polypeptide, can also be used as an immunogen. An antibody Fc fragment

or peptide tag, or the like, can be used to produce a fusion protein for use

as an immunogen. A vector that exprd$ses 10 a fusion protein can be

produced by fusing two or more types of desired genes encoding

polypeptide fragments in frame and inserting the fused genes into an

expression vector, as previously described. Methods of preparing fusion
for improttinsoarefdesihibied to MalkebladTidoingtidndtadiiosphorrphreakd dabhe (PBRS),

. al.. Mol r ing 2n «9.47-9. old Spring Harbor . Laborator

P hy51o§§%1'8¥8£€1’ %gg%{)%?@ &%“’t‘eiﬁ%f %3 %%lﬂggh rrt(%: ﬁirl]ecﬁ%gr%g%geu%%alglss q o an
adjuvagdnsikioffyarmbimtib ernfbe theahviihibeed scammeimrdivaaphand peplsificd for use
as the @éAXizieannigehe usedtabla serisitzinglantigareExamplasalharialvith the
sensitioi tign%s S { A)ﬂi ing i"c%? a %%%H%‘}%%Sf”%dt@’ %\I;'} mel gLVS r(l)lge S rom an d

Amino acid 'sequgnce ot htiman , appgp]tlge obtained by m%loarup‘)(%‘?%{t%ngls used as
the seasisgrisBiane Huntasimkle fehad e sanelipies sisigoadeor earder protein, such as
aibmﬁﬁﬂi@&ﬁil&li&z@i%@rﬁ%@ﬁg&%@ﬂﬁ%ﬁ% @&Qi_ﬁﬁﬁiﬂﬁi%m%ﬂ AXL protein 20

usipg a protease. There are.no particylar Jimitations on the region used as

D ] B S R ACTe ER o P RS A OB tha
the levsé efdbd drstrsbutibadydptibie srawingab sergoehdbeoihamtine BB Aoy harvested from

the m&ARMAIROLALIGBBLER ivEoRONSREHEVR BRNINARGIES KARADEIEIE 3R rably as the

. u?s]gﬂ as a partial peptide. Sequences containing at least five consecutive

R T g‘acids refer to those preferably containing six or more and more 25
préferabislicightystamarectio rse vatil esdihicol ldid belfusdtitich tseuencesells.

The mSRUAIRN NG AbIeRSLIY B RLAAXANPIERUIYE ARG AL AEIGHI0 AW ction
acug seﬁiuences har\%&i antlf%enlc&y. There are no partjcular Ilmltatlg,n_s on
markef IR A AP A WHET RS LU @ioRty WIS+ St gonditions. - Known

selectinromactersina hiitsduiypbyanelii iusprpitis pirefphabisoty setesfansadifialdocy
@erehbﬁtgmwﬁ%a@s@@ﬁwﬁmﬁéﬁ agm%m%%%a%%ﬁﬂ%mmﬁa

used for the cell 30 fusion. In generadl, rodents are preferred as the

abbreyigted i ed-ARHaFMore shetidalisisnids PR harmdefe or rabbits can
hypoxbethisecafoinaptirenirhymindredsaniiiiat avkeyseanbbireilikel carftRIshsitivity™).

HAT—%FIQ%%%@E M@lﬁ@%%s&%ﬂ% Qi?eg ﬁ{'pﬁgf Qﬁe\é?le%"ﬁl@(%um However,

immunized with a sensitizing antigen using known methods. For example,

when {ysgd pibanorBal Galln B AT RRRANE RGN RER By Tt Aty ifeths salvage pathway
of norseihsiti g dhigerintirydriginaalror tubouTantetsly ripkeifically, the
sefAncantann /s TR0, A MANMAGRURILINES YR [2tum
to 21 days. The sensitizing antigen Is used 18 for iImmunization after

contaipingibriie sraninspfaangtappadasminabroahbradasediacdAGine PBS),

5'-bropliyisinlogitihsalingdanifie dikenal kel setisitizin e ANHGE MEaHH AeGRahese pyrimidine
administer ith juvant. For example, it can ixed with

el A B AT B L el s

pyrimighiaR)arnl pes andsiendhsaripdn s dissdedipi mesivimm urfiziaty Wien tharker referred

to as GETBHIZINGRBUMIRNID L8 tieiknyde R ANBHIa ARRHTR WP @WNiotics (gentamycin
analo g@qblggéﬂ% ﬁvlesi%r};[eigrﬁ?&g—?gsismnce gene. Various myeloma cells that are suitable for
cell fusion are known, and examples of myeloma cells that can be used include P3
(P3x63Ag8.653) (J. Immunol. (1979) 123, 1548-1550), P3x63Ag8U.1 (Current Topics in
Microbiology and Immunology (1978) 81, 1-7), NS-1 (Kohler, G. and Milstein, C., Eur. J.
Immunol. (1976) 6, 511-519), MPC-11 (Margulies, D.H. ef al., Cell (1976) 8, 405-415), SP2/0
(Shulman, M. ef al., Nature (1978) 276, 269-270), FO (de St. Groth, S.F. ef al., J. Immunol.
Methods (1980) 35, 1-21), 5194 (Trowbridge, 1.S., J. Exp. Med. (1978) 148, 313-323), and R210
cells (Galfre, G et al., Nature (1979) 277, 131-133).

The fusion of the aforementioned immune cells and myeloma cells can be carried out
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the sensitizing antigen, it is desirable to bind the sensitizing antigen to a
carrier protein, such as albumin, keyhole limpet hemocyanin, and the like,
for immunization. After the mammal hb% been immunized in this manner
and it has been confirmed that the level of the desired antibody in the
serum has increased, the immune cells are harvested from 10 the
mammal and used for cell fusion. In particular, spleen cells can be used

accorc@ﬁgf&fabbﬁmﬁb&d@@muamﬁﬂlﬁ rivkahaali Ko RyesamadelisaE dtsed @sand
Milste Cceﬂﬁ Q?% sed Wl'tgl rer}gﬂléngégells The myeloma cells preferably
h dve’a sul %ﬁe ma

er for screening. A selection marker refers

to Mﬁf&.ﬁﬂ%@ﬁ&imw@fem@@@nﬁmmﬁa@eémhﬁ caltige ewndigpmsdinary
nutr1t1@&¥l’dﬂr%5r&ﬂﬁ@ﬁﬁiQﬂtﬁéﬁf?@@}ﬂé%@@%ﬂymtﬁﬂm&%m'Eﬁiamples of cell fusion

Itr nsfer efici ted to
P romo,e %)ng cftlasr?cy C?u%: t%o Pﬁe ﬁgx%ré? g]%tl& Emcy hereln e (HVI). An
auxﬂl% @mmwh@s ﬁmﬁﬂdi@hﬁwﬂ@m dedibreAtdedHE Fiesnr@}w@aﬂa,er enhance the
ﬁlgioniéyﬂ@%ggi;hine aminopterin-thymidine sensitive (hereinafter abbreviated to

"H T sensitivi HAT-sensitive.ce are nable nthe A an
die In Izﬁ& ngﬁ%r%hr%gamﬁ?eﬁgk)\? ?}@r ﬁg%e% I%aei %eé‘l ?)nrarﬂy
For exghopledhero mmwﬁ@@yﬁtﬁebﬁzemmm mgwsamag@@ammn@fcells
Exampleioplselis andiiheiafers Ueeys@&aspﬁewmabl%ae lectiansvediLmde MEM

deficient cglls and fICI ce Is ca th be selected with a
and Rﬂ%ﬁﬁ%ﬁ %Wamﬁ %“fh?c?ﬁ%éﬂ? SbiRariTsmsRiagd nyeloma
cell lintes,8AG¢) @s Gdbram odbw;wmﬁdmm Mﬂdugﬂlmbéeﬁﬁ didtasa rdsigtum

, supple%éﬂ?%mﬂrgst'%amﬁﬁes%mﬁ@ 2&3@@99@ E{H@e%rﬂ%%ltﬁ%uﬁlgtﬁﬂﬂem

ﬁ enzymes ar unabl to |ncor{)oratet ese pyrimidine analogs an

LA RETH G TR Bt e s R mas) Pé&é}?@%taly mixing
predetaxsxﬁmﬂi&nesiatamﬁdlalsorrmpadﬁllmnﬂtm)eeom@edﬁmnyshﬁemﬁmmmypm and then

mlxlng?‘{ﬁ'?@@%%ﬁg%ﬁ%ﬁ}n%aﬂ&gﬁ%&%cﬁ@e B&&Q%QM@M%@@%@E& an average

gene. Various. myeloma cells that are suitable for cell fusion are known,

moleciy ERFHAEAWEERE b iotsareRipperngemtide pligdat a concentration of
30%-4FBGBAYS. 858)chdntly uhekd|l ST 2g:ri 5 4815E6) a@%&é\gﬁhbﬁable 0
hybrzdg%lz{ %Q'BEV-‘[}? Bf&%é&o%&@? Iﬁ’llé) gélfag’ﬂgdl q ? %%d%s?%? 2) ’sél é)?ﬂ%\\/@]élie medium,

hter, G. and Milstein,C

as mdl@@ﬁéﬂg%he%e» eerribesationetnd teay 8104’%0 ikg, sswmt%@hmman M. et
at.Thealtirbei (bRR ) RTEo RARET Bin FOskie Bl Groth sSdctiot atl’rdMigting.

e AR08 Gy
example HEPR Tere siish denh eciioram ﬁ@ﬁ@@%ﬁﬁ}ﬁ%&% redium
(cultm@ﬁ’tﬁ{ﬁ&mf@@rﬁaﬁﬂﬂg Ryfcknadee rdtﬁﬁl@tléﬂﬁwﬁm@lﬁﬁ%néymméﬂ @IAT-sensitive

N P —
can befg@l@gﬁvgg}y B@WF&H@E@M@W@GW&W Culture in HAT medium is continued for an
adequate amount of time for cells other than the target hybridomas (nonfused cells) to die.
Specifically, the target hybridomas can generally be selected by culture for several days to
several weeks. Next, screening and monocloning for a hybridoma that produces the target
antibody can be performed with an ordinary limiting dilution method.  Alternatively, an
antibody that recognizes AXL can be prepared using the method described in International
Publication No. WO 03/104453.

Screening and monocloning for a target antibody is preferably carried out with a known
screening method based on an antigen—antibody reaction. For example, an antigen is bound to
a carrier, such as polystyrene beads or a commercially available 96-well microtiter plate, and

reacted with the culture supernatant of the hybridoma. The carrier is then washed, and reacted
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nutritive culture medium in the presence of a cell fusion promoter.
Examples of cell fusion 5 promoters that can be used include
polyethylene glycol (PEG) and SendatWirus (HVJ). An auxiliary agent,
such as dimethylsulfoxide, can also be added as desired to further
enhance the fusion efficiency. The ratio in which the immune cells and
myeloma cells are used can be set arbitrarily. For example, there are
with aprefeyalehfabel 6 tieveadaorartitodynercdliditttan ifyetona mﬁﬂbody)that reacts with the

sensmﬁiég%%%%@fs‘iﬂjé%& rﬂ%ﬂ@cﬁﬁﬁﬁ%@ﬂ ?nL -ﬁ%‘? ff%{etéb%&?d %{Hﬂa %S%to the

above include' M ture medium pr ferabl

Cmert%%mﬁrt%ogﬁbreﬁﬁ@ﬂﬂﬁbﬁ&%@%%%rﬁ% Geitmset ndaReY ‘éé’fﬁ%ﬁﬂ‘dﬁy e
culturcsiipi@anedicimn hiséetdoniing typdeafotlp chﬂztueeoﬁdsgr umitedpBetdt the carrier.

A hyb%&%ﬁl r{)cfﬁél Ifd?e Qﬁ}ég %1%_)00 kﬁ?use % t%& agﬁ' gg) %%egéu&ned by a

|on ISC rrle out to orm

mﬂtbo@fd’r@h%]%}%&]@ﬂ‘i@ﬁredﬁféh#ﬁ|H€Edﬁ?o@ﬁt§?é¥1% fﬁﬁiﬁﬁ@%ﬂ%ﬁ@ﬁdﬂ a
substafitis@lpRaralistinite pttltsﬁe dnediim emﬁéf@@nmlxm m&ﬁﬁg@ﬁlutlon
prewaymed t out uring cell fu PEG ith an avera
O S R G o Tee i BRI animal oer
than a iugee HaEnaneeiest a@{gm@m %b@éqd@mwamiéémsm@a@magman
1ymphaaﬁ@theﬂag@a§ﬁxg&t anfﬂ%@@iﬂ@a!@y RO SHEVVR IR Qe e tRith AXL

ted seguential addition suitable cultur 20 as
protei T B 0 R KA 60 L AEA AL Tion partoer

Myeiomﬂo@mtﬁﬂéém ebin éﬁtbahqﬁaééhem@hmdmeargmé@u% dalteremmdeigan be used
as the ]gwr&@ f%%ags&e IB&aﬁ@é@‘Flﬁ ﬁemm@w?txaﬂﬁﬁaw&&w used) H1-59878
or usio or exam ent ce S ca
(exmglﬁ ?BBYB"’%JJ?:’B?&?FF ﬁi\ 6&&8%«5%88 ,g}%ﬁggﬁéﬁog AREARIRE ntaﬁm‘?nad’“ -AXL
antlbOﬁyw@mmlthﬂma@mmd ianchtiyanidin@)odyheiththimisensiiivigydor AXL protein.
my&loma. a8tis %ﬁgﬂtf%cﬁﬁ aiVg190 bEoSa EelL A RANESUGERSS Ubtein as the
e

fused with normal cells selectively . grown in HAT uIt re'medium.
i b

antigersio R FEPRTSTA FRETR M RIS IR o iftre for
Anubcmiaﬂsmmanng&nitheﬁ&@whmnmmmmdmmmahwébysmmmﬁmh as

fusmntaf?tﬂaafgﬁftmg g B RefallyoRasteciediRyrehityig for sevaral axr,

days to_several wee Next screening and monoclon%? for.a h%brldoma

antibogi S0 S TN St 50 S/ RBEdYEAR BB B SHEEH AF A BAkggrotein from
immorishitedcdillstaeimediodhib beamativiehe Ane:aatipodyPivsli cetaghiae SVAXD4/25585,

WO 9§ﬂ'i£?l pﬁ@%@)@&bﬁ'@%ﬂ@%%@ﬁ%ﬁ“bﬁ%m IisrnahenalisouRlicatiBNarget

No. WQ 03/104453. Screening and monoclonlng for a target antibody Is

reactiqhy spSFARAE SIS eSO GRS SIS d ofY Bfp using a
transganﬂgﬁm&mmbd&ylmehm&dl%mnﬁxammlﬁnﬁ!ﬁﬁ@ﬁgﬁﬂﬂﬁolﬁ@hﬂ‘ldﬁmeﬁ%ao gnizes human

I
AXIL, a%air(ﬂg r? ucﬁ‘lﬂfﬁ %ﬁ%ﬁ?@gﬁfﬁl@g%%95&6@%5213%%%@n&%%§%&@] be obtained.

mlcrot er plate, with the cultu e
A hybRGBRAQISUTIE 8ARAEPHOMLAVRSHE PraRrIoe 4 (95 PIIRFCAR be subcultured in
ordinagnzymed anelrgnse clindayprafitibo dyrosltbeikgolé dftarget aptibedydhal of time in

liquid m%%tgse%v ith the

The hybridoma can be cultured in accordance with ordinary methods to obtain the target
monoclonal antibody from its culture supernatant. Alternatively, the monoclonal antibody can
be produced by administering the hybridoma to a mammal compatible with it to allow the
hybridoma to grow, using the resulting ascites as the monoclonal antibody. The former method
1s suitable for obtaining highly pure antibody.

In the present invention, an antibody encoded by antibody genes cloned from
antibody-producing cells can also be used. Cloned antibody genes can be expressed as

antibody by incorporating them in a suitable vector and introducing the vector into a host.
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sensitizing antigen is present in the culture supernatant, the secondary

antibody binds to the carrier through this antibody. Finally, whether or not

the target antibody is present in the ture supernatant can be

determined by detecting the secondary antibody bound to the carrier. 5 A

hybridoma producing the desired antibody, which can bind to the antigen,

can be cloned by a method such as limiting dilution. At this time, the
Methodntigersalsieogftre ambmizatioe o iarelibstartheatly istuaetent At protdirming host
cells vﬁa{npﬁa%%@;@ea@eat@émﬂp& @oligep %ﬁﬂf@“%%%é“ﬁtmdem Eur. J.

prod ucnaa hybridoma by immunizing an animal other than’a human with
Biochgg. Ahfidbhl % dfYat htibody can also be obtained by sensitizing human

10Hyrmyshogpite s vl Ahmemtige n. Bpebitaatiyod (vhamgilym pldey tesi ak&Tirsttibody
can beXH1a] Hé&‘i‘r&‘fﬁ'hft?ﬁ*doﬂ{ﬂ%@s'ﬁﬂéﬁ% QQH%PE&%?B Qﬁﬁg&grly%h&%&ﬁﬁhsh this,

are then fused to a suitable fusion partn ye oma cells ‘of human

total RYYiits winilshErsbrmdaccdifiamdba éaégryafor%&aﬁpé?é ofdnebrds &or grdracting
mRNAHectusieispacings fsesidapaitesc: ReitipkApp {Catiorvito koWudP uhliBabichemistry

(1979)N%b S‘{éﬁ%i@ 208 e(?@@‘ﬁ%ﬂm @9&{&@2@@@;;% &akwn UGAHOR (1987)
1

ed for pposition)). An anti-AXL 15 an thls
62,1 %ﬁ&r is a human antibody with binding activity for AXL protein. An

anihg ¥khidtedmRINiD ey SepuifiedeshipaineRbysceimifistesi g AKGE Healthcare
Bio-sd &%gé ttE ﬁ%t'g%t% t{ﬁ gq{eglc a@l@sa{hw'lfé’ %ﬁnt'ﬁn}iﬁpﬁ'ﬁo'ﬁﬁcwon Kit

uma anti genes ody-pro ucmghcel fmmunize

(GE Hﬁﬁh%ﬂf@aﬁf%écwatmw%awml Enfestheistorrotis QsuiapfaNAs
directliusion patneruf-irferteanvthubRrste lﬂb&@ﬁra\nmms&mhﬂa(hy%ﬁ@maodme

cDNA éann oac!ls 9 %% gnbt%l ncF d\})}/elsolatl tgl hunt aul; an& t%ro%){ t%lrercteﬂ ’ﬁg As u?mg
protein from Immo ta|IZ a IS manner see terna 1ona

reverspuanmr@ﬁsmosmlgmés@a@e wml%mtwtm\f@r 924p894.3haddMyReverse
TranscPHR36 02kt S@isdDyC l@%ﬁi@é%@%%iﬁ&éﬁk&%o&ﬁ%ﬂl%é PeCifiity €BRDER

R R B S R R RIS o NotlAcad

Sci. Uahimial 1888#iz88uR0aa, EWX‘LS]&& foreigr.. Thusdsia AoidmBesntibti®) 17,
2919-£b t@ﬁﬂﬂ@lﬁ@ﬁ M}ﬂﬁﬂeﬁ?ﬁkaﬁﬁﬁ 'ﬂﬁfliﬁem@@d Sﬁﬂﬂ?&'%@@tlon sites,

B e

synthestored for an extended period of time in liquid nitrogen. The hybridoma

canpe-CEIRL LA ANGEWILD FOlinaly ReRRdPeropain iR g8kd to
Sibod

Omonoclona from its culture supernatant. Alternagively, the
vector N R o AP SIBBEY S

“Pep a%if’;aﬁﬁ%ﬁf@?éﬁﬁ%gqﬂa%sﬂadm%f?acherzchra
coli ordimanermamkdcbmpdtittienwitheid toialothvet lesimgdridombitargreseiarsiag therepared

from tFRSHIUNG ASFIEHA MO@QQOCWB?&%}% J@%&%&H&%M%r Ras the
sujtable for obtalnlng ig &/b antlbody In the present Invention, an

nucleoiiRSaYBREdaEHD B e HSREEPHSY S5-aATBIAS et
dideoxgellz: canddahdie maameﬁtﬂnmﬂlwﬁdmgly genes can be expressed as

angbedy By 'B%%Qfﬁ%%}ﬁfﬁé@ 2oHitaRlE YEHRE AN INTAAVEINGING o obtain a

vector |nto
gene encoding a variable region.  First, cDNA is synthesized using the extracted mRNA as the

template to construct a cDNA library. It is convenient to use a commercially available kit to
synthesize the ¢cDNA library. Because the amount of mRNA obtained from only a small
number of cells is extremely small, its direct purification results in a low yield. Thus, mRNA is
normally purified after the addition of a carrier RNA that clearly does not contain any antibody
gene. Alternatively, when it is possible to extract a certain amount of RNA, RNA from only
antibody-producing cells can be efficiently extracted. For example, the addition of carrier RNA
may not be necessary for the extraction of RNA from 10 or more, 30 or more, or preferably 50 or
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21 Methods for isolating the antibody genes, introducing them into a
vector, and transforming host cells with it have already been established
(see, for example, Vandamme, A.M. éal., Eur. J. Biochem. (1990) 192,
767-775). For example, a cDNA encoding a variable region (V region) of
the anti-AXL antibody 5 can be obtained from hybridoma cells producing
the anti-AXL antibody. To accomplish this, total RNA is usually first

more @itadpgdsdasitiechifbridoma. Examples of methods for extracting mRNA

frooﬁckhegrﬂ?sgt?g S%979 91‘5%3%&?5232 SR E AT s comsiructea as

the terppldime2YiHERIS re'ftnaphﬁm e sEHeRey 29899 bYEX R 56 imgymo Ties example,
primesxtyacted finRiNAucanidepugiied usitg deseRdd/biRddligateniteial@t (for example, I.
ey s) and the like. Alternative |ts such as the ..
Mol. é_lﬁliﬁgﬁg %@Pu cat?oﬂnﬁgp S@eal?hcare |oe§8| ur%gg tha% differ for each
lrmnwmmh%énp%wuaﬂ é%r"ﬂhéf’e%(?r liohibrran oh @Nwéﬂmmwbnbm #etised as the
tempzz;t'@e&ezkﬁ@mbﬂeuaeﬁmmpémmmm&ss&éma jtfhybrlioma Tjhe CDNA
engodin anti ibod Vre ion ized from the r. sutn
R AS VR TR Rl R R R B gt amplity o
gene Wlmuéxm@l@ hisava vhaiReved seat dngeriptaasd iBvsclatianehobipsed.  To
amph@ﬂhﬁﬁi‘ﬁd%éﬁﬁ%@ﬂ@lﬁﬂlg@@ prififee HaMpRLdT W(ﬁéﬁ&@&ﬂe%mdmg to the

e SRR O e n Lo e S BEES
to eaCEIl\IMGJESAQ@SbRBS‘JC{f@SQ)? P7im20e92932pchn be used to synthesize and

amplifipthe GaMNALSHIRIR JOSHGHOR SEe8a2 thed brlows £RA alselass of
heavy&gﬁntrod at.both ends ftheq%:D Ad Erim&)gﬁeﬁ%rourg of cDNA ass o

AR RS Hel ERAPNTR A B SP&} B?H?ﬁe T HifgPpRlbrary
synthegiosiiiot ﬂummm teakasdtqrobiibde & recombintninvectorgk tulis prepmrestd of

combiﬁﬂ%ﬁg%'f s ptredustiondnigEsehgtichia t&@éﬂ{rﬁh@oﬁ%&'ﬂﬁxyﬁ%é%@‘é@ﬂé& for

recombinant vector can be prépared 25 from the

ies, the.desjred
dsmg'% LTRSS P AR BIRPPLES A BBt hggior
thekﬁtmcﬂeﬂrﬁﬁaeathnges\bfdgleﬂa)@@tdwa gath- A Eenfitrodd dbyhtained, the

cDNAKRUHL B0, SHER RO E’ﬂ}ﬁ@ Helpauie ﬁ%@é’h@ﬁi@ﬁ‘&&@&e&%ﬂ%ﬁ% both

PCRusI g a primer that amplifies a varlab e region gene_can also be used

ends of {RHFLING - gehBTBHEBEnE RIVAPRR B YBY Srcaritcs Bd Aligesiarpgizegde
sequentsingpthe wiikatyad ooRN A dscthecl30Hdmplaiente constituding tiaMAibobBgene. A

| DN
sl ORUTREN ot omBer o eoln s PR RN or e

1gest?ﬁ Bafornbiate mERFiSHA Fhﬁéﬂm@&dwﬁﬁeanomgﬁﬁ%éq%’aﬁwwa vector can be
generatddlby MR ist earDalyepesifiad Witepihes ad (ﬂlmaf@ﬂaﬁﬂﬁfbﬁ’dﬂfdﬁgaéted as

descriGi8 %9@%&3%%% agpésas%mgeé?% & Al ”a“"e'éﬁ]l}%ta‘ﬁé‘ A 1%0dy can be

possSi le fo extract a certain amoun
produced by fusing in frame genes encoding an antlbody constant region (C region) and genes

encoding the V region described above. Herein, “chimeric antibody™ refers to an antibody
containing constant and variable regions derived from different organisms. Thus, Xenogeneic
chimeric antibodies, such as mouse-human antibodies and human-human allogeneic chimeric
antibodies, are included in the chimeric antibodies of the present invention. A chimeric
antibody expression vector can also be constructed by inserting the V region genes into an
expression vector that originally had constant regions.

Specifically, the recognition sequence of a restriction enzyme that digests the V region
gene can be arranged on the 5’ side of an expression vector retaining a DNA encoding the
desired antibody constant region (C region). A chimeric antibody expression vector is

constructed by digesting the two with the same combination of restriction enzymes and then
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35 antibody-producing cells can be efficiently extracted. For example, the
addition of carrier RNA may not be necessary for the extraction of RNA
from 10 or more, 30 or more, or prefe?ébly 50 or 22 more
antibody-producing cells. The antibody gene is then amplified by PCR
using the cDNA library thus constructed as the template. Primers for
amplifying the antibody genes by PCR are known. For example, primers
fusingthamilifyamenan antibody genes can be designed based on the literature

UOW@S@Q ef}essc%%e%%éﬁ %& a ﬁﬁ %%Zgio-gx %%8@5%?51& under the

nuc eotlde equences that or eac

controlypf £5BNAMb AR 6t émﬁ%m@wdh%w a%ttbfedyt@mwesent
inventRER s pexinanschwihial ﬂmﬂalﬁbesme@tig @ﬁtﬁ@i}e@@mﬁiﬁiwh@ﬂ @ample, an
IS t ohtained sthat am a..g
b S5 DO 10 0 AR R TISE L AR SESF ooy
can th%h%éﬁamédl@éfﬁmﬁ@@%rfaﬂ@}%@m st gas gxprwrxwaptor
annﬁemtsa@paegﬁaﬂ@m@gtﬁmgsge@sﬂImmstegcdsuﬂgéemwwédgyﬁmwycﬁﬁﬁpm
i SUIERINEESN Sl consrenl e peondng i
Vectorarlﬁsﬁtwm Qﬁhfféibetﬁhﬂéﬂmwhﬁé gerissat éanwmmaé@@iyml@yule with
the H ﬁt@m@armd}gm ehsinaeaveciadedniminderendentdianesd ThaHseQkéd) into the
same ﬂ'obsg:ac pthe%l\;eld |51\f1 m%nner es it é%sg le.to re onstitute ted i
munoglo he conpriséd’ 6 ggr]ﬁﬁ a%‘&n% G fgRraed na
single @hamsumta@:g@g aqntutmsmaﬂmh@eﬁe(sméemuamnmhm@lmmmwngwo
94/11mtjvity of the reconstituted immunoglobulins to AXL as an indicator. After

NA encodin on of the target anti-AXL a S obtained,

AT TS TR T AL TRt Cr G A0 e SRR Ao Prepetation of
antiborh@hm@rsmelmmmwlg@ms 20cd:tids ofttdebid Ahetnprédermdtable host.  All
of thegéém%%ﬁ%xmggggge@ﬁﬁ;@@ dodiestssaRYERAtIE SeAuGhss c@mt Blant cells,

. ? ccur in tr]P(;:- nucjeotide se uence constltutlng the antibo ;
or ‘mgﬂgﬁs B RS e perbanosia |§B?%‘F@?@?5I@ﬁpies 0
animalvikBm ﬂm:tmbeassaidgketheW%ﬂhm@:@e&teﬂoﬂn&@mﬂmﬁhamﬁk{mmm CHO,
cos, R dBeAe A AMRRAGENBITSRIAN. YR'YLR0NE) ABNSARIEN Bis sych as

inserting the cDNA’encoding V régions of the anti-AXL antibody, digested
Xenopyg onpeviese addnspthee e slstitBie Blorkibrvsd®r. At this time, a

chinerin: artitnpils cdiplhet priddueed bydftisinty ipehiamagesios encadingarells from
the geﬁgmﬁﬁ&]m 5@9&%‘;,@9;1(?%9&)&{“ g%y reﬁﬁﬁﬂ@@&fﬂ% 'i)eegu%Qd for plant

described above. Herein, "chimeric antib ers o an antibo
cell traé@ﬁﬁ&?%ﬁﬁ@‘bonstant and variable regions derived from different organlsms

TfEbsampImgﬁ“rfengac}:hMet}mmﬂb&d@sdsn@m@étﬁmusﬁ%ﬂmﬂxagab@ﬁles

Sacch%gi U Lgyggcgggﬁoe,geggscggp@%%g Q:m beo%lgt udedyclare]lstt genus
eric antibodies o Fresent invention. chlmerlc a é\

Pich meﬁ\&%%é’ﬁbw@éfﬁ B‘é@éﬁ@ﬁ%t&&lﬁﬁllh@érﬁ%lm@?ﬁ’f Bh Siaheas
AsperdiiifsarigeXpression vector that originally had constant regions.

O

Antibody gene expression systems that use prokaryotic cells are also known. For
example, cells of bacteria such as E. coli or Bacillus subtilis can be used in the present invention.

When using mammalian cells, an expression vector can be constructed in which a
routinely used useful promoter, the antibody genes to be expressed, and a polyA signal at the 3
side downstream from it are operably linked. An example of a promoter/enhancer is human
cytomegalovirus immediate early promoter/enhancer.

Other examples of promoter/enhancers that can be used to express an antibody of the
present invention include viral promoter/enhancers or mammalian cell promoter/enhancers, such

as human elongation factor lao (HEFla). Specific examples of viruses whose
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Specifically, the recognition sequence of a restriction enzyme that digests
the V region gene can be arranged on the 5' side of an expression vector
retaining a DNA encoding the 35 des##&d antibody constant region (C
region). A chimeric antibody expression vector is constructed by digesting
the two with the same combination of restriction enzymes and then 23
fusing them in frame. Antibody genes can be incorporated into an

promo@feaiasionryeatas it dxpraksiondintesdnen1sontotekas) fXNBS8I88s, and simian
virus zﬁ? RPA omain to produce the anti-AXL antibody of the present invention.
An exp ssion control domain for expressing antlbmiy can include, for

exihplaIsinesTe SRR Frometsrthr seomnsndiYlirre xprdsemde used
(Natw@NABnCgdinmge ant Hﬁl&%%ﬁﬂeﬁ@ﬂﬂ}%ﬂ%@m%%@d to easily express a

transfo le t cells wi res
et B S T G Bk ot RELdh, snam

(HWGHuh)cahdanihodhiagangs eprahe) weé%tbeqmr@héb &atémmmiﬁeménused
useful QYPHERSIOBVARIBEy Y&?&g&iﬁgﬁ&)@@ﬂg&gitﬁ% {H@dﬂtmif‘ an@?ﬁd—be expressed
Examclhsalr#c?gmeo {sef’ric’cﬁﬁe?{fflk? dg molecule w aﬁ H chain an%h the lacZ

5 evec Ors are Simuitan L’i%@%%fn oSS S e diRt8 Hs‘glg ¢ 1ac
promogeniberosthed lofVrerd i vélyaDbeAs ashOSdinng H%ﬁ%]ri“hhcﬂ.%ﬁ%n%&ﬂﬁ] (1992)
6, 242?1%@37@3@%%&%{'& |&@W&@P@htﬁé@@§f9f '33{ x §t@§ 4 @ri]?es taccordmg

nter al Public combinations of hosts
to the glﬁg‘ E ? %gﬂ?ﬁ ¢es C%%C’f( %#ﬁléﬁpﬁiyg on of 15 antibodies by

fi rﬁnﬂm@aﬁﬁb@dlyt@dwmwmﬂ dntlothqoierg¢hiban ¢atcba ssetbfilethe
produd?f?ﬁf i tRE g@ﬁﬁaﬁﬁpﬁ?iﬂ9&%%@1%@@%@“@9{:@@@ @qu%%l J. Bacteriol.

4 ? Am%al celg ant s or fungal cells can be used when I

(1987), y% 10 cell s AR 29dyerd 18 Jae R Bl caRraiRhiardaRg feturally
refoldahnsbe mqadtmﬁhler;aﬁaszeﬂtsuv&mﬂmgumldnde hyanonidtiaidecedlsréauchtiag the
a.nnbo@‘le t%sx?é&%ﬂ{% BEIK fRaby hamster kidney], Hela, and Vero cells),

am hlblan cells (such as 20 Xenopus oocytes), and insect cells (such as
S ERICS T YITEL SRR YC RSN B b Hiie B AR Tac FAFRIBGE v ector
includgdneecopphssing fySténls prbcelisinmes, thiegerinsdiceiibhaisegamBomavirus

(BPV)N'Cgtg@[g%ﬁe{}?ﬁ%r%h%&&%%@ e%"z%a@lg gxlﬁggs%zg% r?tr%tr g)ezlxﬁx gfotpe

transformation. Examples of fungal cells that can

numbsfof Genh EPAFE 225h CeH &Mt oS BEH Qe aamipnrb AejedipBanalistadhat can be

used 1mmmmywdiamg@s%me(msﬂ?géﬂa ﬁd@hﬁlﬁ@l@lﬁ@@(@ gene, the E.
ff t n i such as, As

coli xa?xﬁgr% g{%%%% gsklfl%%b% gfgnéf%rA 3 rﬁég?éﬁh ge St cz)iﬁa '%ep A Igrfifosfolate reductase

niger). e expression sys ryotlc s are
fr) g8 known. For example, cells of bacteria such as E. coli or Bacillus

sultitispeamb@daier fréhecpiaseMioNesianhe30 AWhessIHRgANMaNIRRL cells and
cuitur?a%%”dglb%rans reS%%%S ﬁ)sr 1%%?1‘1%60?%1 %%5%°tef':1‘{ftu"¥QiSP fle host cells is carried out in
accordance with known methods. Examples of culture media that can be used include DMEM,
MEM, RPMI1640, and IMDM, and these can be used in combination with a serum supplement
such as FCS.

An antibody expressed and produced in the manner described above can be purified
using known methods that are routinely used for protein purification, either alone or in a suitable
combination. For example, antibodies can be separated and purified by the suitable selection
and combination of, for example, an affinity column such as a Protein A column, a
chromatography column, a filter, ultrafiltration, salting out, or dialysis (Antibodies - A
Laboratory Manual, Ed Harlow and David Lane, Cold Spring Harbor Laboratory, 1988).

In addition to the host cells described above, a transgenic animal can also be used to

produce the recombinant antibody. A target antibody can be obtained from an animal into
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routinely used useful promoter, the antibody genes to be expressed, and a
polyA signal at the 3' side downstream from it are operably linked. An
example of a promoter/enhancer is hdfhan cytomegalovirus immediate
early promoter/enhancer. Other examples of promoter/enhancers that can
be used to express an antibody of the 35 present invention include viral
promoter/enhancers or mammalian cell promoter/enhancers, such as

whichhugaan elanigag dr fagtet &&ﬁb&ﬁlak$6ﬁciﬁ@r6&6&@|e%f %Hﬂﬁﬁﬁe\/\tﬁﬁﬁﬁ)d}f genes
can bezgjrﬂ{%gct.ﬂé%gﬁp ggﬂgs %1%% xﬁg% de r&/rovgﬁ,lesggcé) g%%\élcrelilr??ns.herenﬂy

enoviruses, an mian Vvirus using an

produgsdindtamennanider, ﬁe%@%@@fﬁmﬁg@w@s arncanusedu sl atgie secreted in
milk. (wmxfﬂa,gi&&) %ﬁtﬁﬁﬁémrﬂmgﬂmhﬁﬂﬁ@ﬂﬁ@fﬂtmtlﬁd@e@:ﬁ@s have been

" S8 5 tar ene h the me of MIZU H1a%f ko 4 Femal ;
inse e?ﬁ uglsOF?e%o%%B ?y E)D’W R 0alr?t o yugcgne% ¢an pede goat.
The d@k‘iﬁbé@é@@ij epebasganeh gléh@famergf ag‘@amgmtbpmﬁm@to anilk protein, from

milk p@é@iﬂﬁd%?@ﬁé%@ﬁﬂ?é@ﬁ%ﬁ@ﬁ@p tHé@e%E'}'Q&QNfQﬁB &%el@dAthat received the
xpressed. Exa Ies of promoters.i |nc the lac ﬁﬁ)romoterand the

embry3ra Sromotar WheR gy (&% 5r8 eté]falfﬁ%e AR5 8 DGE S the amount of
milk cgammgb@qwmmm BineabyA6(FRSER. M. (@1992)Bi0/Gechnology (1994)

12, 69@472)%‘)242’37t Né‘%ﬁ@ﬂ@%ﬁﬂg 1%@53@[9&!%@&8@&&%9’@@@5‘&?59@@@ re 1011 ofa
f Better et al ience (1988) 240

to th th
o B o B e e 1 chain
regionsanchaleiSad, ﬁvih&p?bd@mﬂo@un@ﬁtl@@eﬁmasambﬂé ol égtimplpel L chain C
regionS MRl Geavenaeel, @ca%p%%f sRAGHRHN é&@ﬁ?&lésﬁgmé;’&l%ll ;rrllaﬁse antibodies

antibo Produce in the p% m is separated, and then structural% 15

includs iy fa s SR FoLsER HRstishidihBeaRsOs RS Ridhsse
antibodresasokhavthe Hrtibadyibasahelde biraecb ik ¢pactivity = Exanmiigaobf the

antzboki?%wtgiﬂﬂﬁﬁgf?&or'%g}%géﬂ BRdnssHegHBLC Q&fﬁﬁé?ﬁ@‘?ﬂevﬁ?f%dy to a

include those originating in SV40, polyomaviruses, adenovirtises, and

human, a3 AR5 EHS MAGHRD (E9emPiRaEE AR K EE Bia SR BicTige e diatepe.
lower thiexenpgessioanvigetdr iy aniplihathe Zexanplesoffgentbiepiemitbadiesinclude

chlmeﬁglla.ﬁbf%%[{@s %ﬁmﬁm%ﬁ%%&glectlon markers that can be used

include the aminoglycoside transferase (APH) gene, the thymldlne kinase

(THYGETRotHEE aiihpdissrandg neadreepHoEHbIIBR yRethpdserdshimeric
antibo(izsngfit) gensibaditsie dibylreialtie reguetased (dhfithgergidhsaldferent origins

are 1inRE 'bOPX '%Bﬁgg unng&ﬁ% }pge i reéﬁ' P\ %%E%@a&gtgleosélons of a

cells an eftr ns orme ost cells In“vitro or In VIVvO

mouseqpifipody Sddirely chaians izht shesreenienhiagionswhahismariantibody is a
mouseEXaiﬂiuiie&ﬁ cnliy eHnﬁ@hﬁ thalbedn. besuseorisuee LMEMxpMEMyg a chimeric
antzboﬁg) can Sjox’eagrl%éim and%@%&% 1%% \lzjgrem 'f?e ?ggrﬂ)%lg gP grr]n\{)vutge antibody with a
DNA encoding a constant regmn of a human antibody and then incorporating it into an
expression vector. Recombinant cells transformed with the vector are cultured and the
incorporated DNAs are expressed to obtain the chimeric antibody produced in a culture. C
regions of a human antibody are used as the C regions of chimeric antibodies and humanized
antibodies. For example, Cyl, Cy2, Cy3, Cy4, Cu, Cd, Cal, Cu2, and Ce can be used for the C
region in H chains. Cx and CA can be used for the C region in L chains. The amino acid
sequences of these C regions and the nucleotide sequences that encode them are known. A
human antibody C region can also be modified to improve the stability of the antibody itself or
the antibody production.

In general, chimeric antibodies are composed of V regions originating from antibodies

of an animal other than a human and C regions originating from human antibodies. In contrast,
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An antibody expressed and produced in the manner described above can

be purified 30 using known methods that are routinely used for protein

purification, either alone or in a suitab¥® combination. For example,

antibodies can be separated and purified by the suitable selection and

combination of, for example, an affinity column such as a Protein A

column, a chromatography column, a filter, ultrafiltration, salting out, or
humardiely sistihditatiesonthobabof atany ManuatilfdHaion an eeBanid CBR) originating
from 8*3%%8%?9&“%%%@&%%9%&%%8 ra?}’}:&l_)elwnoar q“g I?(r)]ntso(gfsé]gg ; ﬁl%lgs from human

_described above, a transgenic animal can also be“used'to “produce the
antiboghieh wifartSiplbeHginatiaedEe BritIso-Y b pd ShtaPrdyrshuarraimd antibodies
have rifitec2d amthiehicigenenenaeind ie, takgeiraniadhas hapr NEANGRdT a
k exam ‘:I’(%tglntibodl){tgg‘;l%%o%gn be constructed as fused genes by

Fo
therapieﬁlétlé:rﬁﬁ%n hem ?rﬁf)e%egene%ncoding a protein inherently produced in

frafdihpdyivar@bl Reteree fsrednpraresedelibes 4R dtedby four FRs.
A CDRES R8Nl ARMNARREMSRESONIAINRGIAE JHead GRNSSINAMINER  The
. the ntibodg ge ve been 5 @serte[d is jnjected into, a goat em%yo b
mmoa“*ﬁé‘ﬁﬁeé‘l?r%%c et ermbryS s ttdaGted o a H%"a?ifé%%&{‘.e Qe auences that
constigitibBay tan derasguiecishheforivasf evtasiormpeotetihddise avithrdifiéerent binding
specifiRIQERIN, fremednikRraducesh by the tansgenisgoat Gnalfargngitereeda certain
bodo frgm tgﬁ)%?at that reécelve tfae embryo. H}%%S can be given as
ANt oG L A R B bt % NP BE RSt of milk
cohtainiagizheé aiticdy snibodsfpredtced HiritstBped, KuMaetatibody. Specifically,
humal%if%ég ﬁﬁm&kasyn(m%d fé{% t%%icﬁgay?@ék?%@ aﬁ%%arisﬁt%aﬂ{tﬁ%ﬂ% "fiﬂ:}ﬁ#}%‘ck asa
antibody can he used for the C region of a recombinant anfibody of the | .
mousc RS B, RIS G BUER it 40 a0 dyF P ER o sgfomeination
technimmluﬁ_fr @y:ldl@mhﬁyaﬂxiz@y&t@pdi& Sabkl&aknawd.Cs, and (_axamples of
L %eﬁa&ﬁé%géeﬁ%mgq&mgt@&&@mmé Egadl m%hﬁe antibody to

antibgdies oth an mouse antibodies include rat, rabbit, goat, sheep,

human, BRS4s SReFARFAREYSIiBORes Irie SuGTIan catenrignB Roaminleniids seuence
encodiupomBDRNef Qo egiosccanibiely hetmgetified io dtptbueptin atabibty ofshghesize a
ltlagg%, its ion. I ' '1¥vﬁ§a'i ing .
humz'uﬁ%i antib(%rg'toggﬁgir:ngg% g%%%ﬁ?c%?ﬁ%%%ﬁ%%ﬁcom b%ha%?%ﬁ %!iﬁ &San
considggedade pRYFIIEES Yol SRERTAE %M@ﬁﬁ%ﬁeﬁ%ﬁﬂgéﬂiﬁ@w human FR
with higinhans| g mplesefuecBRbiant aiffihgdiasoine GIBR chimeriaaniiadies hat is, it
. i i ies. ified antibodies can. be .
i gen 0 Qe R R AR A R SRR T Bhiah howology 10
the amjinq,ptidh spargme € giedRatincsrisiatha aype ePRifeeneisiighs are
lined rinoleendaalguairaniiedyniviihe awi shainanddighiychaimyaubponnected
in fraaf 8910112, 8L2 PROURE ANUBRAY POCT R FHAT BN C0AR SOt oy,
regions or a numan an% S mouseé-humanxen geneic chimeric

(0]
produgipaspabiamedda mbiﬁbﬁt%yﬁdh@m%ﬁ@ metireRR Isahtboaided tomach FR.
The nifepaiRGQnNdp elohingnaats g VEiatiene pionsaf aRuasantibetiap one

with a_DNA encoding, a constant region .of a human antibody, and the .
anotha]z;.] CO?% %‘}%}Pﬁ%ﬂﬁlﬁ é%rang syn%aesm 2200 T s theks carnecp outy by mutuaﬁy annealing

the overlapping CDR portions of the products synthesized using the human antibody gene as the
template. As a result of this reaction, human FRs are linked through the mouse CDR sequence.

Finally, the full length of a V region gene in which three CDRs and four FRs have been
linked is amplified by primers that anneal to its 5" and 3’ ends and which have suitable restriction
enzyme recognition sequences added. A vector for expressing the humanized antibody can then
be prepared by inserting the DNA obtained in the manner described above and DNA encoding a
human antibody C region into an expression vector so that they are fused in frame. The

humanized antibody is then produced in a culture of cultured cells by introducing the
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expression vector. Recombinant cells transformed with the vector are
cultured and the incorporated DNAs are expressed to obtain the chimeric
antibody produced in a culture. C regidns of a human antibody are used
as the C regions of chimeric antibodies and humanized 30 antibodies. For
example, Cyl, Cy2, Cy3, Cy4, C, CS, Cal, Ca2, and Cc can be used for
the C region in H chains. Cx and CX can be used for the C region in L
recombhainsvdduer aminchasido seabhticescomtbiasastCaley iﬁﬂﬁ}a@d iﬁljle:ﬂuﬁlﬁggtme

K
ecom O B e AR S T U B A R
Patentrisaligtdtudtion ¥ thaygd ﬂéﬁ@ﬁ%ﬁﬁ%ﬁ@@h@ﬁ%ﬁié@;&%@%@@é@@of v
regiRe s Diiginaiin gnitou potib edips fefatAnimatatiridhian adumRL AR a

favoragl %%Ions Qt)”gcp atlngef(w mol‘u#u aq ?{t)lll?q%an (]Ebﬁa r,mras{ia%?atwe Y 8@@%}&&&%@

anti esarecC pose comp em n g region

measugingiAad sy e aHe @M@!&@Pﬁﬁlﬁiéﬁ@fﬁéﬁm% hadnendrameéweiikody prepared

in the fﬁﬂiﬁ@ﬁd&&%&f i@eaéingzt@mdﬂwmsm@b@ﬂi% e Gy 93@85 substituted as

origi ant| dies. Becaus |zed an d|e
neCesSA R tPgen iCl y| bﬁ) &Bmaly e (j)llgar & LSBRT &8 S&W en"bmdmg site.

For emﬁgré@uémammosamé saﬁmt@ agéhmm fhe bm@@wmnﬂmﬂmbmwlymg PCR

used tY RIS epians @R MRIN RMIsed ehiuer 4D F&sﬁlﬁﬁﬂs&@&yafﬁéﬁlal

A CDR bst Il that det th
muclec RN SRR TS LA RSB EALL B e v RUHI

nucledfide ssigueCunivénseiguthe iamithe aaoswhmcémﬂasuqb rasgmmerFRA oftgant FR
seque&%rmmaraaglﬁggﬁgmqagﬂ HRQLANPHY Iﬁegaﬁﬁig%mml{f&ﬁﬁgb NiGn e

ificities. Con ntly, it is genera|l ered that the binding
sctivitg gl A B e Sy Eah L Y D1 LD P B Ry By deseribed
above gﬁamnﬁtheatm%mﬂ Remai?2sd %?ntﬂﬁdd&ﬁé)also referred to as a

eshaned fsyge%mﬁﬁy Bﬁﬂbén%%ﬁ@'(ﬁ%ﬂﬁémhéi%%é% anfiBPdiesiNevRithan

the antibody CD an anjmal gther than a human, such as a_ mouse,

lympheie e T graftedt htB MHSHTSR GRb R re e mwrrseian da fgurdiantigen in
vitro. rédexhbinadenedhtechnatibedoryith dircihope nativinzied the tihdgdiescanche acquired

by ﬁxsﬁlfé‘%}lé’@%‘ﬂ&ﬂé&&@ﬁﬁ&ﬁ'}%‘ég@m%%M?WBI%EEQHQ é@@@‘ﬁf@ﬁ)‘%ﬁs U266

a mouse antibody to FRs is ¢verlap exte sion PCR. |

cells, {0y &riapRieBion wekasths smmedgmentd e iR oty bpRgprpertner.
mO\Jéesaﬁﬂbmd)atmb&b@kgfmIsladﬂedctplﬁﬂmbysmiﬂ@mﬁﬁleﬂiﬁ&iesired antigen

a tran%lém@glﬁw 'fl% é:) El%%&?@é&ﬁr 8?3%5&%&? ﬁ‘. 4;?“ eﬁﬁ%mgtional

eneral, it Is 20 considere e a vanhl\%eous Int aintainin

PubliciomNes iR 080 18 2INEDRERABFR tHHGHR SORIY Bt 84096,
and WERQ%BMKJDaftlng)ﬁametg secHdR @Bt WHiBAmInRanTfalbsdits isagaraiaiired by

panni e&?ir Ie 9 "%{xeal%lboglap FR Walltrrc]e an a@l@}%&ﬂ%seg}l{]e Pﬁ)vwh\?lx% ionofa

Omo amlno aCI quence R a {I?.CGH € mo

humancgniy Bé@hﬁéaprpﬁ% geldsrisiatsee abachnes Bt ﬁlﬁ@@méwgajﬁ@aam
antibod89 {Beheyareheplidallirpniestatod, thus allowing the selection of a phage that

binds to an antigen. By analyzing the genes of the selected phage, it is possible to determine
the DNA sequence encoding the V region of the human antibody that binds to the antigen.

After determining the DNA sequence of the scFv that binds to the antigen, the V region sequence
1s fused in frame to the sequence of the C region of the desired human antibody, and is then
inserted into a suitable expression vector to prepare an expression vector. The human antibody
can be acquired by introducing the expression vector into the preferred expression cells, as
described above, and expressing the gene encoding the human antibody. These methods are
already known (Intemational Publication Nos WO 92/01047, WO 92/20791, WO 93/06213, WO
93/11236, WO 93/19172, WO 95/01438, and WO 95/15388).
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25 in frame. Human FRs are individually synthesized by specific primer
sets. As a result, products are obtained in which a DNA that encodes a
mouse CDR has been added to each#R. The nucleotide sequences
encoding mouse CDRs of the products are designed to overlap one
another. A complementary-strand synthesis reaction is then carried out by
mutually annealing the overlapping CDR portions of the products
syfiesizdddising the frapeaniandibodyigendasothenBobieatalatetibsdes as
t j i i
e e g by
IeM, aglanegs they Pf&@é%@érﬁmf@%m PRy Blincmtitbrdiahpb dasresest
inventondi st kidd shagel witlichehavee sintilple basticticne aZY e JeBoghidarsome or all of
: . for ressing the humanized antibody can,. .
the an O O R AR S timited o
the enfippoRrtiRadyompdcaeobiihgray sbmbimamanbpdryunediind irehady thereof, as long
as it bixaression Xgcieststhihat they are fused in frame. The humanized
anjibody is then.produced in a culture of cyltured cells by ntroducing t
T P L R eSS ooy (e
as whejg tefit inéetefed redistishdaiicdensiehin exphoshimpipeulbnaepeainedtaelong as the
ability'Werpamizedhe{RpAMdser Eepean PRIERhBHOUCRIOMMA JEM2BR408! invention
refer’%ld ér&terr%%tégr&%é%y gﬁlatif) ﬁlf'a\lﬁ) > \/}/OC a61/r92§r7 RS @E{Sﬂan light chai
BT S PER RIS A PERTEh TR ST 4R MRS BRI forhy 4nd light chain
variabjgvegame @htipenlbindigostcidwrgndinies @ fivoLghMhe @BRuphige substitutions,

deleti&ﬁ?ﬁ@iﬁ?%,%ﬂ%h QEE@@H\/&W n !@R}?H(WECSI}, fﬁ%ﬁvﬁ{é{ﬁ?mﬁh s RIRdOACUMEW L can be
e antigen of the humanized antihody prepared .in the manner )
celete s SR A L TR BALAR LSkl 5 T ERE oo B S igeions may
also baishineensshoy, sotmatete CDRff thempbisadeotiminfragtibodyifonde for
O B e T by ot

e a3 B R T B BRSSO A RBBH oY B p il FoDAmers of
these mitledimid sehuedopaartidadrty oxvmedrinto agymes that dsoeatbutizdhea the
mmibg{ﬁcg%mﬁg%?gemﬁmgﬁsequence Is introduced into the FR synthesized

with such a primer. A mutant FR sequence with a desired property can be

seleRHRPEY FSHEHHARE QARG Ry Hradsifmngn sehbRybianent by treating the
antibode@hani@M}hmituthmtaxﬂmpiﬂsmﬁemyh&ﬁm@ﬁm,preiil@é%ﬂi\heﬂwﬁagments
includ%%%ﬁ%%ﬁ %Qp@;ﬁ?ﬁ%@nﬁ%@%ﬁ ﬁﬁt@l’na@i@@ﬁ?%@%%egc%%ﬁ) e?elsa]ﬁﬁgg%y fragments

S for acquiring human antibodies aré also known. For example
can baanstPHAdpRBEPRCS hHIQ BRSHRET IR - Bedit b entigaRsssEansuitable host cells
(see, foxpreasphy e BESir@d:ANtidetranyitnd INEXT S desitodd Baasr, avitibad ¥ orwitz,

 Prattp o ; . . isnadh .
At SIS MO R TSI OO, DU . s
Enzymgbesey 400851l i DAL ERAYFusMPhe hamEmam B GRS RLIE L 1652-663;
RoussegiixeJasthe, Meibodsdn Baryorsived Y8910 [a66Rh) CaniaHSRIDR E. ef al.,

TIBT i immupizing with the desired antigen a transgenic animal with
%ﬁﬁéﬁ?}e egﬁrggt%i% f human antibody genes (see International

Digestive enzymes cleave a specific position of an antibody fragment to vield an
antibody fragment with a specific structure, as indicated below. An arbitrary portion of an
antibody can be deleted by applying genetic engineering techniques to an antibody fragment
enzymatically obtained in this manner.

Papain digestion: F(ab)2 or Fab

Pepsin digestion: F(ab’)2 or Fab’

Plasmin digestion: Facb

“Diabody” refers to bivalent antibody fragments constructed by gene fusion (see
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Publication Nos WO 93/12227, WO 92/03918, WO 94/02602, WO
94/25585, WO 96/34096, and WO 96/33735). Moreover, technologies by
which human antibodies can be acqui@d by 25 panning, using a human
antibody library, are also known. For example, the V region of a human
antibody can be expressed on the surface of a phage in the form of a
single-chain antibody (scFv) using the phage display method, thus

Homgequmgzzth@raelq@g@maamageéhﬁt Bds t agyantiogy. Eis;1 RNEIY O

es of the selected phage, it is possible to determine the
93/ msﬁe%ﬁ&ﬁr«}c 5% ﬁgyf?saaﬂ%??ﬁ%dmfm%m@fawﬁﬁt%@ﬁds%\@fﬁ@ﬂ% VL
and VHmtigbin B0 #fter cﬂwnemﬁ it gdhedphide shauarbet dfthne sdhvdhatbiotshiamnd by
Imkeréhe ?H&t,'gﬁﬂe@ﬁl ¥ (ﬁﬁ@)‘@d}/ S&d %5%?8813&%58%@191‘&3%%%%359}@ BER Bnd to each

he C region of the desired human antibody, and is then inserted into a

other. Slﬁ&ﬁaré%%uypélgg.aw%%f SR B A o MO 6:2 TSR e example,
about &ntibedyuecan hdactuirédl bydintidducidgdhn dxpeessiori weptdddrtatheannot form

a sin Er‘é‘ﬂ%'iﬁex?a%ﬁ’fﬁ%%?% &%, gespribed ahoyve (ﬁl&%r%feﬁ E}grg}ﬁ 9608 -chain

enco mgl%the hunian anti These methods are 35 alr nown

: {
variablffig e ?'%P@thd%ﬁéﬁeﬁ}é vtiboy &?th@mnw@s
9363, MiDtABE T3 IGRMEO 1R IhAR WRRSAA43Re andhdhOV/ region of an

anubog?/ 1%?1%%)56131 e %ﬂ&'ﬁg q}%%?ég%g Iie%ﬁ HW? 819 AH:C qﬂ(%cpﬁw%g a lznker

valent ant S as represe ut also’monovalent ant
prefer%}?lwwaréiﬁ it sHiasons @pf’éé&én %;N avhead: |§ﬁgléssthféy@>ﬁ$§}§5
5879-58839 XL releichalih¥ palisaiedtackbadies g)ifothﬁl[akﬁﬁﬁm nﬂayej&ttﬂh’hved from any

annbo Héqgrfg' g %ﬂ% gigtlgefhglndln 1ta 1(%n Wh tide
e 5 pans

me or a the anti en |nd|ng Sites are eren e an
hnkeri)ﬂ&“éﬁ#‘iﬁ%%%%nﬁot RfieduRrie WW@M@PW peaYprising

about glse be 25 mislhedy-of Faadiied antitedy thatevi@sdengasilinindssQ feexample,
I esin fra ments | a rt on

the PR e e U ARRNCR B

encod%ttb@&ﬁ%@&ﬂ@@é@ﬁ@rﬁmw asibirgeantseof1bedBiNty teasmgaspeding the H

chain étheantigein Iv retebnest. b enant Q@dﬁéﬂ@gmﬂm DNheR[RseRIANENHEMhe 1. chain

or the Br eral? Y. com ﬁ%eb ane or bath fthe Qs%%v S(%halrlavanable regions (VH)
ght chain variable regions FREaninG acid sequences of VH or

VLQ%&A eepApise M IgRitone! thelﬁtrémn anditheh sneertng lirehaingns both

amphﬁé@ﬂﬁ}OWP@RQHéﬂﬁb@fu@ﬁh@ g&%@m @&MH@@@M@@@%@ aﬁieg?glﬁ%ﬂg R¥the
ast It antigen Js retain e valla eqgion
seaue AR e DN P RIS SR SRy ok

portmmﬁg?ﬁm@t@qlncﬂae TidtAsxandine, thaperals, sty yanate be. ssr»@cmced by PCR.
Nucle@twlﬁﬁaﬁé@tﬁé@@giﬂwgﬁé%ﬁﬁﬁcm FaidofF Ea&PEe\éa(ﬁ'@%}%ﬁhﬁéamed \Y

Fv) le-ch Fv tc. Polymers
ol AP0 R enan £ B VRS RRE s
out usmglth%‘a{l shtie Yrieghoulel 47 tHe Srepede hubetibN 20 mﬁltﬁmd)t chain V region
DNA”fE@géﬂfeat&ﬁ@@h@@%@mﬂ ¥ 959&14919@@& antipeqy frRAMENR:ILAINIO PCR

consist 0‘% a combination of a primer that anneals to the 5’ side of the “H chain V region DNA”
and a primer that anneals to the 3 side of the “L chain V region DNA”, Therefore, the primers
for the assembly PCR consist of a primer set that can amplify the DNA encoding the entire
sequence of the scFv to be synthesized. Conversely, nucleotide sequences that can link to each
V region DNA are added to the “peptide linker DNA”.  As a result, these DNAs are linked
together and the full length of scFv is finally produced as an amplification product of the primers
used for the assembly PCR.  Once a DNA encoding an scFv is prepared, an expression vector
comprising the DNA and recombinant cells transformed with the expression vector can be

acquired with ordinary methods. The scFv can also be acquired by expressing the DNA
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antibody with an enzyme. Known examples of enzymes used to produce
antibody fragments include papain, pepsin, plasmin, etc. Alternatively,
genes encoding these antibody fragmhts can be constructed, introduced
into an expression vector, and then expressed in suitable host cells (see,
for example, Co, M.S. et at, J. Immunol. (1994) 152, 2698-2976; Better,
M. and Horwitz, 25 A.H., Methods in Enzymology (1989) 178, 476-496;
encodiRpeekdbbn irfculndeS kétie, BsuMeaghedsrininzys@tiogy (1989) 178,

476-496; 10Yi. E i logy(1989),121 -663; .

ROu SR L O IR I PR e SRR g orsuch
to formp g ginpgle chig (Hydsore e/ bdmymunab Weethodig kit 28hz A s88kavan se(Fv)2
can bepfRREHN; Roetian e a5y actibedint agmeriie yigikkan 30 antibody

fragrme f: Ehas&eci%&: structure,.as in icaﬁetgﬁbw. Agt%vrbi{/r Iy ortion dinth

of'an Sﬁ?]tilﬁodys/%%neﬁ%_ Jeargt%néf é?/ gp%l)‘flrnlgcgengtic esn%}?neer?ngﬁec %%aélge 1 e
order YdTaY bnlbdyliiagrhdinkeanyymbnkeityVdbthined 1V thivsinarthe s fexpung! side of a
single GBS HIN fiaile £ thabaRBRSKddigestion: F(ab’)2 or Fab' 35 Plasmin

digestion:.Facb "Diabody:" refers to bivalent.antibody fragments . .
o b e e B BB B e ST ERenag, o svatheti
compogsd lnlgr Kogroes)rde, thaseslBauged 2 Roatieo Engiceedid. (1896 )63E3), 299-305) or
such, d2iFbO ; ng%a_t%@ﬁi Mars: (139%@&%?&W@Y@t%ﬁgﬁsghqi%?big%qu%uygfélpreferred
. an within the same chain of . lypeptide chai rms a dimer.
i the BEESeR ESHI Ry THAKG/S " REHIRIAS T A0I4 Sy BT PR A toRsEHG nkers,
and thed ealjpbycirebg seitadbly lsetockid dyclemesiS1 bt én. tBpedificatiyditizg mthmberpoke of use.
NormAPINR3cif pesicigs: A Sorsitieg adinkerihfARIRMPIEKERMEdNVEom one to
re3|due . Thu ,tH L and VH eg{foded in the same p%%%ﬁngzgocham .
100 a5 98 AT L ] R PO Ay G LU A PO 0 30 amino
acids, antheemithlarJiffectarekindtencidito VBnabiw ragibnfoagraentleA$a sasnlt aaids).
diq@g%g@ 5\9{8 %&!&ﬁ@é@&?&ﬁ&éﬂ&% p%Btﬁ‘l%: Hﬂﬁé?wﬁ'l%%da}?y M}Iggquence as

chain V region and the L chain V reglon of an 10 antibody. In an sCFv,

H, ) |
long a3t qqesghivrtbgithy SRR REGAA0T4IBR S5 Yinked through a linker,
prefiseainiyivehepicteiinkentHadioked Sirat aky RtetcNatwicadiSer (dhSnical

s RN, TS T H 0 RO s

such cp he pisqdh YR MESEAHRYAEE Wit iicehel septiabnifineasenis timhcmde used
includy Nelgydnsx yFsocexam pteNmY) adistraninisitigid sobaiatp ¢pide comprising 15

L L e
dithioisgigHe sl PrrriRB#odDT DI, whlsare)xrel binirucsindmigdapccinate)
(EGS)pettiidkasinoctid@efuanembhibd b srgyance Basndnatamhiapifrate
(DST)EQ%%%{SQ&?ﬁ%n \é é%%i]%% t&eﬁ?otg’%\éeﬁntibody, and a DNA sequence
bis[2-(succinimtdooxycarbonyloxy)ethyl]sulfone (BSOCOES), and
bisf2-(sulfosuccinimidooxycarbonyloxy)ethyl]sulfone (sulfo-BSOCOES).

Normally, three linkers are required when four antibody variable regions are linked.
The multiple linkers used may be identical or different. A preferred minibody of the present
invention is a diabody or sc(Fv)2. To obtain these minibodies, an antibody is treated with an
enzyme such as papain or pepsin to produce antibody fragments. Alternatively, a DNA
encoding these antibody fragments is constructed, introduced into an expression vector, and then
expressed in suitable host cells (see, for example, Co, M.S. et ¢l., J. Immunol. (1994) 152,
2698-2976; Better, M. and Horwitz, A.H., Methods Enzymol. (1989) 178, 476-496; Plueckthun,
A. and Skerra, A, Methods Enzymol. (1989) 178, 497-515; Lamoyi, E., Methods Enzymol.

(1986) 121, 652-663; Rousseaux, J. ef al., Methods Enzymol. (1986) 121, 663-669; and Bird,
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or the L chain V region of the above antibody, are used as templates. 20
DNA encoding the V regions of the H chain and that encoding L chain are
both amplified by the PCR method uging pairs of primers with sequences
corresponding to the sequences at both ends of the DNA to be amplified.
Next, DNA encoding the peptide linker portion is prepared. The DNA
encoding the peptide linker can also be synthesized by PCR. Nucleotide
R E. aiseiigheeBmal Tandnkidtechiaplification praduds)of each separately
e V on are added tq the,5' side of the prl
R e R B AR by bouna

varioupyrleciies' %@bt@é’ﬂhﬁébmﬁgim (REC) enaotoxéyhsmgas: to§éﬂhemod1ﬁed
annboavamd}euarmnfﬁ@‘@bﬂ@;@ﬁﬁ@np&?&@@m@% @ﬂmﬁf@yflaf m@;ﬁ%g@mdbiye?uhon.

PCR sist of a nation o rimer that anneals to the 5' side of the
Ant1chﬁ Oagﬁn ?géﬁone% jlave rea fﬁﬁ&ﬁ%ég ?Fn aiti—tlsme of the "L

chils ¥nkbgidn R’ prrmﬁem@tm@ rpﬁm@s@ 36 foritmecaiseeniblgdPCR Bispecific
antlbo&@ﬂﬁlfér@ft@zﬁf '&Hﬁb@@} thatiean amBlEydbR AN encagigeBEeRiite pitopes within
ih gnteggg of (t}tfe Sf: tﬁ}bees nthesae% Conv%rsel ucleot d1 ‘

© SR LR TTaf CaR link 1D EACRYTYi %RS?\?&&B éﬂdﬁ%&“‘ﬂ&%ﬂ&@regen in

the salnn k@@iemlx Asdhrepuisettioseciinsadrsieiibd aoigetide cambabreatigen-binding
sites tHRNGH Qlisekivis-Ehally RErduces asanAemrliicationRrasualiof g eczﬁc antibody

rlmer ed for the assembly, PCR, Once a DNA encodi
can redg gt o KT B ey Ry S G O RG S rpanion
site. Eéﬂsetmn@ﬁaﬁm@mﬂimmwmmaz&ﬁtodmarmbéeanqﬁﬂnemwmxon
ordinany-mathadachherse E¥c8§1ﬁz¥§%p&ﬁ§9ff'6%‘?ep&1%%§iséﬁﬂ HReEMNhed in the

30 encoding_the scFv.in cultures of the result ?recomblnant cells. An

presentiESAB9e o RRBEEAAEERTEARE b W&%ﬁrma%%lm&%tﬂm
AXL, whitcls sjeetoiinzbysingtesstdim (He sedacast @l adgdtmanecantelllethdetssame manner as -

AXL, é;ggg)cg%&gg 189). An sc(Fv)2 can be prepared, for example, by
connecting scFvs with a linker, 5 An sc(Fv)2 is preferably an antibody in

whigtheds (PrBradtcis NaRscite LGP iR Biller VR, KPR, &/pispecific
antibodV kbdirdeeprddutindér Vhdinkavoviypersotquini®d dditarthinat cideiad different antigens.

Each o?'ﬁ)%l iR %?JXB%@‘JH@%% .pHarl fé%@%@t%ﬁf’é&ﬁﬁrﬂ PERAY %t‘gﬁ‘?{mer

that can be introduced genetlc englneerln a synthetic. compdun

molecylgeampsisiig A bt Bseh istethy predue) bigppeific
antibodi8930Feqireparsd ¢y, ﬁ;@ﬂl@ﬁyﬂs&ﬁr&sibﬁ)mﬂﬂ@ﬁgﬁiﬂf&@mﬁmmabﬂmbodms.
Igﬁﬁ lin ers e > Rresent mv n. There is no
Blspecs?égtt icula ﬁgg%tg%lo%%n %1% %g%%gt ﬁ?‘f% pept| %Iirnl ee%l an&é)ntﬁeeiength
can be suitably selected by those skilled in the art according to the
BindinpWwadgeyeffusentiaaally, the number of amino acid residues constituting

tide linker ranges fr one to % ino acid refer rom
B (B e T e L A, S S Y Hngboay

(Antibadigsparkieeesripiprdfanaply Bodowsng }aafmbla@l@léi@bt Srangditarher Laboratory,
1988). armﬁ&@q&safmmﬂ@l Aesd BeaseNER IGARTItINRY épeRtEde il em&athosorbent

assay) bﬁg%nazr}prlr&reair 8%@%3‘?)?1%A (radioimmunoassay), fluorescent immunoassay, efc.
Examples of the means for measuring the binding activity of an antibody to an antigen expressed
in cells include the method described on pages 359-420 of “Antibodies A Laboratory Manual”
mentioned above.

Methods using a flow cytometer are particularly preferably used to measure the binding
between an antigen expressed on the surface of cells suspended in a buffer and such, and an
antibody to that antigen. Examples of flow cytometers used include the FACSCanto™ ]I,
FACSAria™, FACSArray™, FACSVantage™ SE, and FACSCalibwr™ (all from BD
Biosciences), and the EPICS ALTRA HyPerSort, Cytomics FC 500, EPICS XL-MCL ADC,



10

15

20

25

30

35

long as it does not inhibit the binding function of the scFv. Alternatively, V
regions can be linked using a synthetic chemical linker (chemical
cross-linking agent). Cross-linking agé#ts ordinarily used to cross-link
peptide compounds and 20 such can be used in the present invention.
Examples of cross-linking agents that can be used include
N-hydroxysuceinimide (NHS), disuccinimidylsuberate (DSS),

EPECSJEKS&ML&@ wimidyd}sQhenate ¢BS I dithiehisEyetinisridytriapionate]ter).

OSELAitieRe(syls eI enle) BISRENSIMERHEh

bis yls e j

Succin ccmat ene

antibogs(@arasties fﬁﬁ@@@@é&ﬁ%yt@wa@@ ernstnppodivdehelbwith FITC,
which &@@Eﬁm&sult@&mmmwwa@mmﬁwf@ -BPHgssing AXL and then measuring with the

| |midoox arb )rret Ifone BSO g and
P B RS v e gt
softwapgdiRiaBiogsterctitkers are required when four antlbody variable regions
are linked. The multiple linkers used maybe identical or different. A

(Preferred minibody of the present 30 invention is a diabody or sc(Fv)2. To
these minibodies, an antibody is treated with an enzyme such as

papagrrspEpsivensiprediaceraritibe HyrslgmentispaidedativsiyAacBrsian Nos. FERM
BP-1085¢ ARG $¢ ARK @zﬁyo‘ﬂagrn@ﬁ@@ COPRIIged, alﬁf@w@%wt@m BP-10852

N Rt e e st SR

FERMadB-HBTiItA R B, H\E@ﬂbiE—Eﬁ&S}ﬁ{@ileE&%iﬁBEEMBIEGO@ﬁje(MGa) These
hybmdéélés« ﬁeeéégﬁﬁ@»ﬁ%gg}ﬁq%?gé g%&@%@@y 453%71 %ﬁt ; ’al‘hﬂmth : Fwith
Methods, Enzymo 0 aux, J. et at, Metho

antagopiIiG AVt %é%?’fz’%l kéééesa?{é}aﬁf&vﬁ gﬁ@@’é’?‘?ﬁs\ﬁ&l%ﬁ’f"éwn level of AXL,
anti- mm%@wmmg@@;m&mﬁy Attevantibotiyroitiedpibsanibodies with
cell- gmpg peysed as a modified antibody bound to various

molecules such as polyethylene glycol (PEG) or cytotoxic substances.

Such modified antibodies can be obtained by chemically modifying an
Angiopmityidinlabitiegoresent invention. 5 Antibody modification methods have

alr?ﬁ@?r@?e%@ 1%@@1@@890 r@ﬁc?ersta}; % %Q%d%}%ﬁb‘?s%?&@ﬁ é%tml -AXL

may also be a bispecific a |body '‘BISpécific antlbody
antibodiib S A ORRETEHHE LRt ?ﬁ&b@é@@@#ﬂ&% Rt RSP RECRRSS

inhibitthe s@xeraidibetiimnéehtitesnt h@c&ﬁ&@ﬁ@mﬁ‘y@ﬁﬁf@&&m ihediffi@renién activity of
vasculgg%gg ﬁzgirc%ﬁss%t ??%E%l?e}%ml Ie I% Sltesﬁé%n&nl\l/ E]at %%115 and an

spec c antibody can Have antigen- t recognize
inhibitgpyes ?ﬁ%ﬁit@ﬁé@%ﬁl aﬁ%@%ﬁ@w@ A«l@éﬂﬁ%mmgiowﬁp@be%mc aAtsGagiogenesis

mhlbn@a@dﬁﬁﬁ@?%ﬁﬁhwﬁ@ﬂﬁé%@myHﬁlﬂiﬁﬁ@lﬁgidg@r@éﬁ@@@@@ébﬁ@ﬂég byThere is no
rrecoa%uon site,.These tlbo %r also inclu ed n

t
particy a]ig |aet§00f0t e Srceasné:ﬁ fﬁsﬁgﬁ ion. f&&glgpeu ic an |l‘3’andp3}3 ?hg’ lrlg?:éniﬁlzdg ancreatic

cancergi gRideanetptiaRaACA B IsBiahifEd i RapE criuEh tivpiehtivng cancer
tissuesEPRRIRIo RsRigneciiiCuaptiiasy: thoh resanNze Sude antigenatheicabsteosarcoma

tissues, colon cancer tissues, prostate cancer tissues, melanoma tissues, endometrial cancer

tissues, ovarian cancer tissues, uterine leiomyosarcoma tissues, thyroid cancer tissues, cancer
stem cell tissues, breast cancer tissues, bladder cancer tissues, renal cancer tissues, glioma tissues,
neuroblastoma tissues, and esophageal cancer tissues. More preferable tissues are glioma tissue,
gastric cancer tissue, endometrial cancer tissue, non-small-cell lung cancer tissue, pancreatic
adenocarcinoma tissue, and breast cancer tissue, particularly pancreatic adenocarcinoma tissue
and breast cancer tissue.

There is no particular limitation on the antibodies used in the angiogenesis inhibitors of

the present invention, as long as they have an angiogenesis inhibitory effect.  For example, the
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15 AXL, which is specifically expressed on the surfaces of target cancer

cells in the same manner as AXL, can be combined. Methods for

producing bispecific antibodies are kndwn. For example, a bispecific

antibody can be produced by linking two types of antibodies that

recognize different antigens. Each of the linked antibodies may be a half

molecule, with the H and L chains, or a quarter 20 molecule comprising
antiboOfaly dbeettbeh QMVAI(@{ﬂBﬂ&ﬁ:ls/“fiﬂBa@&ﬁﬂﬁdh&ﬁﬁ@d&mﬁbiﬁﬁﬁG}ftﬁ antagonistic
activit nzHR %’@% C@ﬂ}?&? aq l%fu "@1% EXDL éj’gégs%@n e ﬁ%ﬂ d'{f ggrglﬂgla used.

OﬂOC ona antlbo |e ISpecific ant Ies can als e prépar

HetiansRaRReM LRIy SRR PBIR et 6F aﬁt&mﬂmﬁﬂz@mmm@nﬁm

can beregmsSearamem@@bt@m@awﬁga@gaag@w@xbmﬂ@aa@ﬂimmﬁetj@pdyrhe
an 10%%51‘1%“1% 11%’1 L%Ql%rato a‘tl E%tlar aVI(;“E:%g elh\ge%ld Spr A

HORYEYBOr ora ory §¥§ xamples of me gd% hatcan be Used maaae”
expresadSsxue’@rofmémrﬂéé@hrﬁmﬁbﬂésé%@mdamapmmmymmmmwr
immunoassay), RIA (radioimmunoassay), fluorescent immunoassay, etc.
Ewgles of th% means for measuring the binding activity of an antibody

ressed 30 in cells include the method described on

pa@h@mgmzamﬁtmntﬂi@umgmdeabdﬂagmmanum&smmmulammn -AXL

anﬁboM@ghoc’iﬁé@iﬁql@ iematenrre RarictlathRrefer iR I rowth is

me the bet een an an expressed on the suyrface qf
SupDrESRE o RSN O R B R AR e SR (8- A RegRe inhibitory
actionFhas e dbfithe cytomsterstisiy qﬁ&adeﬁhed%@ﬁ@mmﬁmﬂ o835 cytotoxic

substal@GeMAEheFAERAY AR MobS G B age od FABRGH IRUoMre

(all from BD B|OSC|ences) and the EPICS ALT A yPerSort, Cytornics
prefergiesng EPICS XL-MCL ADC, 32 EPICS XL ADC, and Cell Lab

Quidmta/Gelb pabiQuariianBgialbirohe BeskwianCGoukeh) i shumxamplerpfaa
anti- A@'Efﬁrﬁ%d}aeth@& eém%g%&%%mﬁ%w aoagéss%t AR AIBORY by

to an anEgen is the method of staining with a secondary antibody labéled

cancer giHsE | TEUSyAeRRieb ghibe o iezed Ambodirrenistatitintetatrouth suggrsgsants of
the proietit imvishtivarimieds urirgtivithdheabeRAC SR akng {BEhBiasSCienndis)dnd When the

cells a@@éﬁ%@%éﬁ? ﬁé%%%%’gﬁﬁ@%ﬁgﬁ%ﬂﬁﬂﬁ 81? Qﬁ%ut?aég 3P I:%%? gﬁﬁ) the types include

Biosciences). Hybridomas The present invention also provide
PanCIeRlGSaABIRE S HEIBHE AdFRAsATABCEAI Bl NESSIERMICSD Ipe topsy (small-cell lung

cance A2 8h)a! FERMIBP: 4085 %R (X R0R), Iste Rt Bt d 08BN Aah2 @3 hrb&Rbeancer,

SR 8 P LA e o

stem cehlxhpagyt aﬁ@%ﬁmcﬁpcfeseasw SPLCTHEiMpAfIHeRIaN Predie esophageal
cancer@ntividd paitiodiesniti ageo pisliaa @iviye 8atcd)dnabHRAME SN, non-small-cell

lung c%)ﬁ(‘%% AR %E!é:rae V"et!?‘éf%ﬁ%rﬂrtélééhaa%H%‘?é%% W achy SaHPNeIS g

adenocarcinoma and breast cancer,

Cell-

There is no particular limitation on the antibodies used in the cell-growth suppressants
of the present invention, as long as they have cell-growth-suppressing activity. For example,
the antibodies described above (antibodies with agonistic activity, antibodies with antagonistic
activity, antibodies with activity that lowers the expression level of AXL, etc.) can be used.

The cell-growth suppressants comprising the anti-AXL antibody of the present
invention can be expressed as methods for suppressing cell growth using an anti-AXL antibody.
When the cells whose growth is suppressed are cancer cells, the anticancer agents comprising the
anti~-AXL antibody of the present invention can be expressed as methods for treating and/or
preventing cancer using an anti-AXD antibody. The cell-growth suppressants comprising the

anti-AXL antibody of the present invention can be expressed as use of an anti-AXL antibody to
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15 anti-AXL antibodies with angiogenesis inhibitory activity, and/or
anti-AXL antibodies with cell-growth-suppressing activity. Angiogenesis
inhibitors The present invention also pfovides angiogenesis inhibitors
comprising an anti-AXL 20 antibody. There is no particular limitation on
the mechanism by which angiogenesis is inhibited. Examples of the
mechanism include an inhibitory effect on the migration activity of
produsasculbpendbtheliaksells, andpaptasisiiocueing aelion ansuppfaskad are cancer cells,
' I inhibjt ct he vascular morphogenesis
they < P R S B M B R
invention preferably inhibit angiogenesis in cancer tissues. There is no 25
Phospharitatiat limidasion on the cancer tissues. Examples of these cancer
tis%gs include pancreatic cancer tiﬁﬂsueﬁoﬁg?ncreatig adenocarcinoma
[ C

rese anel%tlona SO pravides osr? ation nducer comt%'asm'g an anti-AX].
tissue , €1C.), gastric cancer tissues, 1ung ncer tISSUGS%tISS SO

antibogphall 8eIPhnsgheaniesiomineixers|PEEIe|Dregesd noeenaon wersrdily induce
phospSHABEBHCRANBEllJIseHREs R AX CANCETHSSHE fh HEOSIALE R ANGRALBRHESon on the

melanoma tissues, endometrial cancer tissues, ovarian cancer. tissues, .
et L PRSP RS e s Ak ap TllcRo Rl g trosine
and aregiteferbds Agrbast cancer tissues, bladder cancer tissues, renal cancer

tisgues QliQMAHRaUeiniRaPRSIRMALISIRS 1 ARY ;BSAPPRISHAINERM inducers
More preferable tiss

tissues. es are glioma tissye, gastric cancer tissue,
of the LERR ST Soe) CSEE R LA GO ) aPEh SUS . B ErSged sbove
can beattedocarcinoma tissue, and breast cancer tissue, particularly pancreatic

AdEROBAKSIIMAHSRUR AT UERPHSRNCEER UaTHE 3P &I d1%he present

. articular limitation on the antihodies used jn the angiQgenesis inhibitors .
invenfih 50 RO AN S RSN IO AR anibods:
The plefﬂphurﬁhtienémdptax;hmraﬁrimgbhd iaﬁidegdpibeﬂbgﬁp\té (hgslﬁtn}sdiﬂs;mdiﬁion can
also b@%@%'ﬁ@o@@ﬂ%&%%ﬂ%ﬂg% G RELY, }é’}ﬁﬁ%Bﬁg@ﬁaﬂﬂmnducen

activity that lowers the expression levél of AXL, etc.) can be uséd. The

angiogenesis inhibitors comprising the anti-AXL antibody of the present
Phosphuvrelstion inhibiderexpressed as methods for inhibiting angiogenesis using

a i ; ) i inhibitor -9 - _

T e

antibodyyi- ARE RRATBEE BH ARy BT APGISGEHE SRy iR oL Tesly Grbibih the
phosploipprassaniscEidprasdntdiveofien AKD pravitcacelghawhto AXL. Although

: $ IS ti, ibodies..There is no particular,
there O O & O B DS AR R s e
normafly aolyRepidenbavisgrarnsing snd agrtrbsebbudeton the angiogenesis

inhibiayys Aeiartidhistibasadomttie extiioxieaiidt didhaaptbeeiianthhibitors
of the tl}%?eegp %%egt%rﬁ.a_(isg(r)i&)g&ﬁ%% taar}ﬁﬁag&lég %E%tgn %?)m?fqg(y act%yvtigf] QRSeribed above
can be uaszg on the angiogenesisinhibitory action are preférable.

‘The phosphorylation inhibitors comprising the anti-AXL antibody of the present
invention can be expressed as methods for inhibiting phosphorylation using an anti-AXL
antibody. The phosphorylation inhibitors comprising the anti-AXL antibody of the present
invention can also be expressed as use of an anti-AXL antibody for producing a phosphorylation
inhibitor.

Agents for lowering the AXL expression level

The present invention also provides agents that lower the AXI, expression level
comprising an anti-AXL antibody. The agent that lowers the AXL expression level reduces

AXL expression level in cells expressing AXL. There is no particular limitation on the cells
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15 There is no particular limitation on the cells whose growth is
suppressed by an anti-AXL antibody. The cells are preferably those
~ related to a disease, and more preferé ly cancer cells. Thus, examples of
the preferred embodiments of the cell-growth suppressants of the present
invention include an anticancer agent comprising an anti-AXL antibody.
When the cells are cancer cells, there is no particular limitation on the
that extypesot Bancdixamdlthefybes ndlsdeROpamwreatidlcdbehr (pAhidreadB-231,
DU-143dgpogarcinoma, etc.), gastric cancer, lung cancer (small-cell lung
cancer, non-small-cell lung cancer, and such), osteosarcoma,.colon

cahRerepreLatendhR eépr%%%&radsmho%ﬁmﬁx&%ﬁﬁ%ﬂmﬁ%‘%mgﬁ of AXL

~ alreadyiymrsmidipthycsaredaian thiy 0¥ .cansech canaery stemedekloreasteamsennt of

newly Qﬁﬂ@&%ﬁ@[ﬁﬂbﬁﬂﬁ%{éﬁﬁ@ﬂ@'Q{B?ESQFCMBP lagtoma, and esophageal

cancer. More pre erable cancers are glloma gastrlc cancer, endometrial

cahbEAETBI-LENKEN 8 Aty CRTESHOPREFL SN BHERS AP ARtMAA apRtibody of
the prdammmmrcmb&wdparéyspémsrmaﬁmadeﬂ bearcingnha exstdsastaahofn XL

using ADGIE] 1200 RN ﬁ#a W{%‘%} %et%% ltl?x%g'l%%vgtsgl% Q}Eﬂ%&&l‘%&r 8%’16\731

suppressants o resent invent ong as they have
comprisgnedhs atistprasing wef; mpﬁé%@meoqwﬁmmwm an
anti-Azlove (Ridyfodigd dvidhaganigtic detildtyeantibhdick Witpastagonistc 30
activity, antibodies with activity that lowers the expression level of AXL,
etc ) can be used The cell-growth suppressants comprising the anti-AXL
dy SHERESHIBREBNt invention can be expressed as methods for

suvﬁé%sgm@@&@wmwﬁ r‘@ﬁ&ﬁﬂﬁ%&ﬁbﬁ@ﬁ&ﬁﬁy pwmm@musnducers

wh r ssu resse(%% canc teantIca cer a
B e b 4 e oL PSRl R presnt

inventigprasdeddsimagied bmﬂh@a‘m@é oo BstineveEtivds oamessnieirlpdministration

methodti- /Pé'derﬁ&té@@Qﬁﬁiﬂi@@a@ﬂh‘ﬁ[@ﬂﬂéﬂ§%ﬁfﬁ$§ﬁ@é§l?§%@fgﬁéﬁg thipedié-&bnples of
of the &recfe.ntfn ention.can be eXﬁresse

as use n.anti-AXL
such o e R A LSO P ST it ORI SRS D-
ﬁanSp@mmhrhsasimppretszﬁMa@edc@wmu@m@usiaéymmstméleupré&mplham@mfcal
compo@ﬁ@ﬂé‘tﬂ?kﬂe Eﬂi@ﬁgﬁﬁ@ﬁﬂ%ﬁ@‘dﬁ'ﬂg AARLEARE.L 89RIal R VB%%BEQW'B&J% ection

cers t.invention also rowdes phos F?(I) atlon inducers

smin T3 SRR HABEHS TS G oaPRISEOH EGERRE-opfertonea
injectipmesebpmitanentivimirotionlly inthice Hhodphorgthtdnohadelisiexptizssiag also be

lectehbedMiRRUBNIRGER i { nt .
seledt hos m%%onl Ctl@@%ﬁ%ﬁ;‘ﬂﬁgg&ﬁ% II?%GO%&%%(&BSBF%S\%%&M for

examply gt e F 898 ROOBHHTCENSY INHERgRFoff ministration.
Altemﬂhbfamlﬁmdie&lseaim bahel@ﬁﬁsrﬂoommﬂejnduhmﬁaﬂmh@ pifgsent to 100,000
mg/bo ﬁ&nﬁﬁzeﬁ@r eﬁ@W@J@r e %?%@EH&H&QQE&Q&I&H}ﬁ&%’&ﬂp@ﬂhe present

ove can be used. The phosphorylation inducers comprising the
mvem]é&’i’tll%& %Wfﬁgé@ﬁfﬁiﬂwe present
The angiogenesis inhibitors, cell-growth suppressants, phosphorylation inducers,

phosphorylation inhibitors, or agents for lowering the AX1L expression level of the present
invention can be formulated according to ordinary methods (for example, Remington’s
Pharmaceutical Science, latest edition, Mark Publishing Company, Easton, USA), and may
comprise pharmaceutically acceptable carriers or additives. Examples of the carriers and
additives include, but are not limited to, surfactants, vehicles, colorants, fragrances, preservatives,
stabilizers, buffers, suspension agents, isotonic agents, binders, disintegration agents, lubricants,
fluidity promoters, and flavoring agents. Other commonly used carriers can be used as
appropriate.  Specific examples of such carriers include light silicic anhydride, lactose,

crystalline cellulose, mannitol, starch, carmellose calcium, carmellose sodium, hydroxypropyi
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invention can be expressed as methods for inducing phosphorylation
using an anti-AXL antibody. 15 The phosphorylation inducers comprising
the anti-AXL antibody of the present iffention can also be expressed as
use of an anti-AXL antibody for producing a phosphorylation inducer.
Phosphorylation inhibitors The present invention also provides
phosphorylation inhibitors comprising an anti-AXL 20 antibody. The
cellulgirobptionyyatiary Inhdditdreedfithse ppesentinserttibdictbymallydatibitehe
polyvREBSARORIGHIORINHCRA ARG Ol 2040 IR I 25N

though _ there'is no particular limitation on‘the targets‘of - _
hydrogepaieh Grsigtiol SniBrror R tarGery b RbrAialgSpotypeTitigbs iRatAgic salts, etc.
tyrédineiandrarefpeaterainty AoxttinTdreiedsrporpadiby lssftimitationionitbetirety.
antibodies used in the phosphorylation inhibitors 25 of the present
invention. For example, the antibodies with antagonistic activity described
Examplesye can be used. The phosphorylation inhibitors comprising the
antixugntieqdysefithespresanyiinvestipnier’t henexpr@astdashmaithedsng
inhibiti lati ir ti-AXL _antibody. The
Exam%%g;@ﬁﬁ%%et%?x ?ﬁ%ﬁ%g %@nﬁ ?&?&%%&ﬁ@?ﬁtﬁéﬁ%p;ﬁﬁbody of the present
30 invention can also be expressed as use of an anti-AXL antibody for
[Exanfpyledlcing a phosphorylation inhibitor. Agents for lowering the AXL
1-1 %%Jréar%%lon lF)ﬂ%It'The present invention also provides agents that lower the

exporrégsmn l&vel 35 comprising an anti-AXL antibody. The agent that

loviErR8kE VALY exBpd§ e (EhBT Y seliveaemXtaeslortask vt éhe Elrpessiiton vector for
a fusi@xpressinG AXL- BB s GRapayliniakimitationarchas el Yatuman AXT, and

xpress AXL. E les of these cells.include, cancer cells (Calu-1,
an Fe F e e S S e s ediove o
hAXT ARG Inayese el eeprottiorviereredoaaibith S48 seldetiady pFbsemtoyetepernatant of
the hASCDIBATQYAGANE pR6EHEBrQRuAY D18 [RAUSHAN K IHe A MOHOE Gt -free

. b ing t ' f Th t
e SN SR O e e oL M BS80S 1 o
Healthperpregeitibmateshiith cainfmexpféas@d asvingthepisfobidioemig 1.  After the
unbouBAPRISINNIRYEVAEAN LW 1SRG BMER Atk ATHRAY s MOIROYEI RIS . mIpGoaF.

.agents tqgt Iog/er.ége A_ L,ex%reﬁsmn level comprisin the anti-AXL
Protei, WS SO AR BTN IR ot BLTBY AR HCh of s tubes
contaigittiz AXlirahtipgdy fior produtisgHECLagé St Gor |Wneririgy thefRixaf epresified protein
was rdEMRkd R IR HACAL BRRRP SR JHE. PORIRORPESIS IBRIOM 1 o Bio) and the

... cell-growth suppressants, phosphorylation inducers, phosphorylation )
PurifiqHEEEPS 6 SGRFRETAGEIBHRS Bhc i Lot kib Fret BIUFtHI Pesdgh fraction of 10

kDa (Centricon (registered trademark), Millipore). The concentration of the purified protein
was calculated from the absorbance at 280 nm using a molar absorption coefficient calculated
according to the calculation formula of Pace et al. (Prof. Sci. (1995) 4, 2411-2423).

1-2  Preparation of Anti-AXL-Antibody-Producing Hybridoma

Four BALB/c mice (male, six weeks old at the start of immunization, Charles River
Laboratories Japan) and two MRL/lpr mice (male, six weeks old at the start of immunization,
Charles River Laboratories Japan) were immunized as described below with the antigen prepared
in the previous section (hAXL-ECD-mlgG2aFc protein).  Antigen emulsified with Freund’s
complete adjuvant (H37 Ra, Difco Laboratories) was administered subcutaneously at 40 pg/head
as the initial immunization. Two weeks later, antigen emulsified with Freund’s incomplete
adjuvant (Difco Laboratories) was administered subcutaneously at 40 pg/head. The animals

were subsequently immunized three times more at one week intervals. Increases in the serum
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15 invention can be administered by either oral administration methods or

parenteral administration methods. Parenteral administration methods are

particularly preferred. Specific exampfes of such administration methods

include injection administration, transnasal administration,

transpulmonary administration, and transcutaneous administration. The

pharmaceutical compositions of the present invention can be
antibodginiiaisterepsysiemicatyticlooalty ynfeeiDhy A0 A8 Skataed forthe follewmg
sectioff RIRIRAM %Qtﬁ%\é?ﬂ%%ﬁqé%?%%fﬂ}{ %‘%% %'%r Inieg '%%b'”gf‘%?{'gté%?ﬁ%ted with

|nject|on supcutaneous |nject|on or such. Suit a e me

phosphgiphSivasophysie amieahealinadehasrheteromiiprrestiming &vithersgmigiomions or
magn@mhel@é@%mns(bgorggﬁgal@ai?(alb@mha%mgdgg/ﬁﬁﬁdnpl?hwﬂmgwﬁ@rﬂg@ﬁnal

m m el Kllogram trati
e e it B S S SRS T P ap s s,

ATCCH 1 169007000 25 frisAssding & p‘aii@w Asiede using BEé‘aééO@f(ﬁﬁeche
DiagnpQiafiiNaceuti gat &PRRositens ahibe pregent 1nMeRiian s (@JV '@Hé%g) containing 10%

hereto. Th sis inhibi ressant
FBS (f%nir%%en&@ ori%’f{r%gﬁ%ée%ed § osgﬁorylgiééq{?m%@p oAk tg%?ﬁer fusion, the
fused M%Wﬁﬁmwxdeéxpmﬂﬁlﬁn@m@m@h)lMﬁr@ﬁ athbeclective culture
and ccflb&ﬁﬂék@éﬁd)ﬁﬁ%?ﬁiﬂi&ﬁﬁd'nﬁ%ﬁlﬁiﬁﬁ%ﬁ?ﬁ&&@Q@&ﬁcﬁ@@%%ﬁ%im on the

eut CJence late dltlon b|IShIn Co
ninth G 1¢ ShAn A s”ﬁ SRR ﬁ%% gfaﬁa?ﬁf |§°£é%@&§h%§féms$EV&m€dlm
(10% EB&‘R@SHE@nbm%f&hﬁ‘@xlemmmmmwmmmmmmmnd 5 vol%
BM-Ciiteck o $YHBEIRNEa YNEIS) SRR AN ARERS: ASERAUVETor three to four

tabilizers, buffers, ion a nts sotQnjc agents, binders,
days, (S SRR 230 AR IGH ERSCoRERY RO TR A i giactivity o
the extttbedludandomoaly ofSedhoarASHE sancoelused by Sappmpiiate bidagifictivity to the

aforen?é?ﬁi@ﬁé@%ﬂﬁ%&?ﬁrﬁa&f % %HMPQ&%@H%&&E&' %@dﬂﬁﬁg ey JAGIASE mouse IeG2a by

crystalline cellulgse, mannitol, starch, carmellose calcium, carmellose

ELISAcqsiipsit G 539‘3?5"6‘1%%‘?@8% hydroxypropyl methyl cellulose,

pokharytaetad diettigtarfitho acptatetapeyf/ihylpylerabd dnerigetatinare shown in Table
1. medium-chain fatty-acid triglycerides, polyoxyethylene hydrogenated

castor oil 60, saccharose, carboxymethyl cellulose, cornstarch, inorganic

salts, etc. All prior art reference cited herein are incorporated by reference
[Tableinitheir entirety. 5 Examples Although the present invention will be

Aﬁfplalmégda g@@ge aﬁ’@ﬁﬂ bgllo Fﬁg% ﬁl%mpl?dﬁgi%%gapt infg&tion
Clong\Nggen Wévclrﬁ@gﬁg@% (dhf%@élls) werd¥anBlisctdd viinding

expression vectaystor a fusignpgrotein (hAXbdsGD-mIgG2afFc), in which g6
the Ext aceiiuiﬁr.gf ainof h&rdlsogl AXtar 19.786 0.538 0.55
232 1.353 0.061 1.292 1.204 0.575

96 2,122 0.058 2.064 1.554 0.635

119 2.208 0.063 2.145 1.527 0.668

223 2.076 0.071 2.005 1.542 0.339

225 0.629 0.055 0.574 0.642 0.859

258 2.005 0.078 1.927 1.028 0.74

284 0.619 0.064 0.555 0.124 0.857

285 1.804 0.058 1.746 0.914 0.965

292 1.877 0.069 1.808 1.234 1.052
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an Fe domain of mouse IgG2a were fused, and CHO cell lines that

produce 15 hAXL-ECD-mlgG2aFc protein were cloned with G418

selection. The culture supernatant of e hAXL-ECD-mlgG2aFc

protein-producing CHO cell lines collected using serum-free medium

(CHO-S-SFM lI; Gibco) was added to a Protein G Column (HiTrap Protein

G HP, GE Healthcare) equilibrated with a binding buffer (20 mM

phﬁhphateiﬁerﬁﬁes soldcted)bAfberrtirecninbeuridipretendwediécivasihe dnadthational
Patenttb? %ﬁt ag%n u%%ﬁ@ﬁf%&ﬁﬁnﬁﬁ@e %‘ﬁ%‘é@%’f&@%ﬁ@%ﬁm W:%ﬁce and

collected wi tion buffer (100 mM glycine-HCI, pH 2.7) into tubes
Techn@lggpaining %@Hﬁ%&%&ﬁ&ﬁfbﬁ’f@rﬁe‘rﬁ leseriptins oloficanairitie BRATEY B the

depositinpurified protein was replaced with phosphate-buffered physiological

() NAHPSLBA L3R 6P me B %ﬂ%% g the, purified protein was

concentrated using an ul |t for a molecular weight fraction of
10VRBE ée@%&aﬁaérgaﬁ%@em &R JOEs i EEHtepdisnerd
Industthe Pelefiedapdleichdblpgs calculated from the absorbance at 280 nm

LARS ffici ul cqrding to the
A fé’ir??é%%% o sl B Ao gsse
(b) %%%P%F@WBMB oeiRg Hybrrdoma Four BALB/C mice
(c) AmaadsiosiNeoeeks old at the start of immunization, Charles River 30

rie MRL/J ic s old at the
stélhe%kr ﬁﬁiem miﬁm%ﬁl |ve8r fg ﬁgg?l@ ?apge%%i/ere immunized
asASEANB e B kel h%%ﬁ%é@&eﬁ%@%@ﬁébk section
(hAZdL E@Dzm@@ﬂ:arﬁs paetein) (Aséigsn e Nyl sHaWwvite Fieend's

co co Labor or tered
su aneous %%Z/% 668 (é‘c‘fﬁe YiRtia mmunrza?cigﬂlgl weeks later,
anﬁé@nl\é@nal?efrfi‘&? UifR Fhedrd)d rsorsplet @SFER N 2R-10RED)

Lakhwptqres) yuas7aami m%@m M%Wth tlmtzépeglhs@shﬂhe )
Wi e e e wee
i S AR RS FERM TR, the
anﬁéfénl\rﬁe@éérﬁ)ﬂﬁﬁ% %KE&“S@Aa@Hﬂdmé‘ﬁ@d B BRel0B g )section,
follovwediby 3 Simabimam E@p@fcwr@ss@@&smrqbgs‘s f antigen

drlmwﬁ%%gﬁi Uf@ze}ﬁ g@f}%rgﬁlé)ﬁ]rcal saline S§5e buffered

Pharmaceutrcal) at 10 g/head. Three days after the frnal 5 immunization,

1-3  Buse arlesn cellsapsmeyse myeloma cells P3X63Ag8U.| (referred to
as P3 1 AT C CRL 159 were fused accordrn?cto ordinary methods

I RrBIgSi o i drinel gln e aTigh ferbt itsa 00 mM
sodiunRB’iMiﬂ)ﬁA@tﬂ[pﬁlﬂ)ﬂ,I ﬂmmaumnmmduhgrhmrcﬁ @&(énvﬁu@gbwith the Fc domain

ofmo&&ergeﬁsr r%%@%@ﬁ&@%&@%%%?ﬁ% c-HRGd q‘EA S

used cells were suspended in semrflurd medium (StemC owed

MaxiSormheigtecioles drtte e arit Genbriz 8o Or ehe RYBMEs hadneubatiom Adeast
overnightan ¢ werkiicked emsiivd theditmanithi phisuphatctnifetalsalies containing

0.05 VIH%OI%QQ %%@ﬁ\%%%?é?azﬁ%%%: %ﬂ(ﬁf@%§§g§1é€§? ateé%alnlpr:io(vr? W?gégtnavemght at
4°C Wlﬂ%éi‘m (yédigr;‘;&ﬂ%of BlockingOne; Nacalai Tesque) After the removal of
the buffer, mouse antiserurn or hybridoma culture supernatant diluted with diluent buffer was
added to the plate at 80 pL/well, followed by incubation for one hour at room temperature.

After the plate had been washed three times with tPBS(~), HRP -labeled anti-mouse 1gG
antibody (Stressgen), diluted 1/5000 with diluent buffer, was added at 80 pL/well, followed by
incubation for one hour at room temperature.  After the plate had been washed five times with
tPBS(-), a chromogenic substrate, Peroxidase Substrate (Kirkegaad & Perry Laboratories), was

added at 80 uL/well, followed by incubation for 20 minutes at room temperature.  After the
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BM-Condimed HI [Roche Diagnostics]) at one colony per well. After

culture for three to four days, the supernatant was collected from each

well and the hybridomas with binding3§ctivity to 15 the extracellular

domain of human AXL were selected by measuring their binding activity to

the aforementioned antigen and to a control protein fused with the Fe

domain of mouse IgG2a by ELISA, as indicated in the following section.
additichhe Bardinidaae SuitieScddfloe Slipkepatdfshet thd shiectad-kydrkibmas etethe

absorb3ROWR M J ARGk AETaRS ARG B Absi2nYiSEARS RS SRAPS

2nd SC Abs IgG Clone No. AXL-mFc FGFR2-mFc Absh AXL-His Binding
Laborajosigis 0 057 1.996 1.118 0.66 51 1.844 0.058 1.786 0.538 0.55 232
1.353 0.061 1.292 1.204 0.575 96 2.122 0.058 2.064 1.554 0.635 119

R T e e
0.629 0 0,642 >

. .0550.574 0. 0.859 258 2.0050.078 1.927 1.028 0.74 284
0.616 BPBiNg Brbrisamassigsribsgsbovpwerpsalareddroltl slgesvegpdium

using 16:8-1¢® FBS (IB08cka34REPES Thehybitbeds Gelaetaci Py ehich the solvent
IQV, r ited. af t rnation nt Organis
s A L T A S0 o

of the qERKASRIGIIAAR RSIRAVRP S Ll aRLpPb vitlEL & hesEristitn Totevecd daritsng by

inversispesibritighihe aeposkine. thd &rdddame B@ﬁéﬁdﬂ%@%ﬁ@%ﬂﬁﬁit@%&w with wash
Ipstifution Name: International Patent.Organism Depositary, Natigha
e ke AL Er L St D hoy RO oy U ot 5.3
followgd ipmsdietshtray seutralizatiomuith neukabiainghrdler (ipahiE0b B fo).8). The
buffer AaSepsaRes Q%ﬁﬂ@@ﬂ@&&@ﬁf@%@b}%‘m@gz&@zalﬁé%?sq@%l\%\mésﬁ
AXL No. 7 #070402. LAX7) (Accession No. FERM BP- 0.
thg%&@é ?ﬂxgﬁ If é@é‘ésa%{ﬁb 4y E/%ngg}?a@’\élﬂsmg an u?t)ra%atwn kiffora
molecular weight fraction of 10 kDa (Amicon (registered trademark), Millipore), followed by

sterilization with a 0.22 um sterilization filter (Millipore GV, Millipore).

[Example 2] Assay of Antibody-Induced Phosphorylation

The ability of the anti-AXL monoclonal antibody obtained in Example 1 to induce the
phosphorylation of AXL in cancer cells was tested. Cells (human non-small-cell lung cancer
cell line Calu-1, human breast cancer cell line MDA-MB-231, and human prostate cancer cell
line DU-145) were seeded into six-well plates at a density of 4 x 10° cells/well and 24 hours later,
the medium was replaced with medium from which the serum had been removed (serum-starved
medium) and the cells were cultured overnight. Next, the above-prepared anti-AXL
monoclonal antibody was added at 2 pg/ml, and recombinant GAS6 (R&D) was added at 200
ng/mlL to act as the positive control, followed by incubation for 30 minutes at 37°C. Next, the
cells were washed with PBS(—) and lysed on ice for 30 minutes with cell lysis buffer (137 mM
NaCl, 20 mM Tris-HCI [pH 8.0], 10% glycerecl, 2 mM EDTA, 1 mM sodium vanadate, | vol%
NP-40, 1 mM phenylmethylsulfonyl fluoride [PMSF], 10 pg/mL aprotinin, 10 ng/mL leupeptin,
10 pg/mL pepstatin).  The cell solution mixture was homogenized with an ultrasonic
homogenizer (Tomy Seiko) followed by centrifugation (20,000 x g) for 10 minutes at 4°C. The
supernatant of the cell solution mixture was mixed for 30 minutes with 0.05 volumes of Protein
G Agarose (Roche Diagnostics).  After centrifugation (2,300 x g) for one minute at 4°C, 1.2 pug
of anti-AXL monoclonal antibody (R&D) was added to the supernatant, which was shaken for
one hour at 4°C.  Then, 10 uL of Protein G Agarose was added and the solution was shaken for
a further one hour at 4°C.  After centrifugation (2,300 x g) for one minute at 4°C, the
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AXL No. 232 #070406 (Ax232) (Accession No. FERM BP-10855) AXL
No. 96 #070402 (Ax96) (Accession No. FERM BP-10852) 15 AXL No. 223
#070402 (Ax223) (Accession No. FEﬁRA BP-10853) AXL No. 225
#070402 (Ax225) (Accession No. FERM BP-10854) AXL No. 258
#070402 (Ax258) (Accession No. FERM BP-10856) AXL No. 284
#070402 (Ax284) (Accession No. FERM BP-10857) AXL No. 285
IMMUAGTOAQ A XZ85y {edemsionddonded RMNBPATEHBI ) 2 Satisle Moff29dnvitrogen), and
then HERERA3 (ANESALACPOSSIONE: I BEOBRN Y ABIIGALIMY one hour
Hum (hAXL-ECD-mIgG2aFc) diluted to 1 .sg/mL with
at 150% ‘f #{pﬁ%%‘@% ‘bicarbonate [pH 9.6], 0.02% sodium
azm&yrdmnum@mcmemlmmnﬂwiehtrbphﬁnedismaiﬁ“/mﬁﬁrﬁm;shel ofBRAn was
clectr ﬁérgemﬁg%ﬁﬂlg%ﬁm@ APl N EINA RN AG 9%@&1@ FL,

axiSorpTM plate; Nalge Nunc In ernati

Millipye), 8&%%??8&%& b QBRTGHE at AEmAriKith mmsﬁ?@ﬁm@wﬂvgw and
the buffeospinateniyife red’satinthaaritaiihe ﬁ&@ﬁu&l%amwmﬂnémqm Tris-HCl

o SOOI 0 AN
L-CORhovhPefdsT e DR ous SRRt e rﬁmecw JeST (TBS containing

0.05 veltseTwatant«lilsiaddvidieitaent I)fedwas addeado fbﬁtﬂlaltﬁ)afs&@ tdwvell,

1 te
o VPSR ST IR T AT OB S P s s
Upstatghapbayti<tiek sgehody| M@éob‘b%&mﬁwéﬁﬁﬁ uﬁéﬁt%é@éhde@fwg@ filter had
been vizlywel, finltoivesk By ﬁuﬁmmesfeﬁmﬂmsm@@@ﬂ%ﬁ%ﬁwﬁeﬁé&efoﬂQe hour
ve fiImes wit (9]
with A%%%sétggce’l kEerm\:\ll i gv ngs(tfr%‘tqer%rﬂt)] Lol ad %ﬁ@r’r@o ﬁe%lora ories), %%%Dye

8004&3@’@@@!&%98@%@%%@@%ﬁ%e@éﬁeﬁ)fdﬂ@@drﬁ.ri@s@@thwndeiEBST After the
filter HedMRerAB AR foddiiomphiRe @@Hm&%ﬁq{wgﬁ&&éﬁ%ﬁg@aﬁh once

& Perr Lab 2 80 Llwe bance
for fivg Feasura W ith faﬁ/llcrop %@38 “ﬁgé% 6Sfﬁ|81 8 E‘é‘&%%%%oﬁrifé@)@
(Li-C@R)-4 Purification of Antibody from Hybridoma Culture Supernatant The
resuising buﬁﬁmqﬁﬁﬁﬁ{m&m@ HERGHHREALSRRIBRINEA XT. with

v di sin FBS Vitro the FB rotein.G b ad
enti-AQ RO P R B Lo dH WEGHRIELI o B
antib@mmﬂmchwﬁ mhf@mﬁsmﬁicatiwecé thddeddd@0350sme- mbﬂpécwlnmd AXL was
obS@%@%&Mﬁl@&%P%e%ﬂ?%%gﬂﬁl%%ﬂﬁgﬁgegqgﬁgg%%%%QX%EB Ax96,
sion O nt e e Fro eal
and A%ﬁ% 4 aerod %mﬂ%%ﬁcea@aﬂ%é}éﬁﬁﬁ%ﬁﬂ% BiRRE R gpntrol (Fig. la,
b, ¢, dgtntion). buTM(SﬂmM@ddmm@hmpbufﬁdatm A K FoWawelskerved as a result of
the ad B HAIRIRY. REIU A RURL YR OS2 NS e e pisdd G A RRRResPH T hus,

7.8). The
these ant?-):AXL monoclonal antibodies can induce the phosphorylation of the kinase domain of
AXL.

[Example 3] Assay of the Inhibition of Ligand-Dependent Phosphorylation by the Antibody

The ability of the anti-AXL monoclonal antibody to inhibit ligand-dependent
phosphorylation within cancer cells was tested.  Cells (human non-small-cell lung cancer cel]
line Calu-1, human breast cancer cell line MDA-MB-231, or human prostate cancer cell line
DU-145) were seeded into six-well plates at a density of 4 x 10° cells/well and 24 hours later, the
medium was replaced with medium from which the serum had been removed (serum-starved
medium) and then the cells were cultured overnight. Next, the anti-AXL monoclonal antibody

prepared in Example 1 was added at 2 ug/mlL, and then recombinant GAS6 (R&D) was added
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buffer was replaced with phosphate-buffered physiological saline (pH

7.35-7.65; Nissui Pharmaceutical) and the purified antibody was

concentrated using an ultrafiltration kit for a 15 molecular weight fraction

of 10 kDa (Amicon (registered trademark), Millipore), followed by

sterilization with a 0.22 m sterilization filter (Millipore GV, Millipore).

[Example 2] Assay of Antibody-Induced Phosphorylation The ability of the
simultamti skt atitiifontdmdl antibodabidinetD imiexaenpte 1°0. intlise, the c20s were

washe@%ﬁ?bﬁ@da}'%%élml{élﬁ%%éﬁﬂlﬁéﬁ%ﬁsﬁ%jceﬁgI@l(ﬂlﬁg@ €Vio descnbed

non- f’!ﬁﬁ]a cell cancer cell line Calu-1, human breast cancer ce
&

cell IyRialiiB-284e SHil o RO HH6 SRR RARRRIF eI tatRR YO fasyrw&@lé\ééa@éﬁble
anti-AiXfoasiboe! (HatesGiva donsityeakfaxalQboeelSiwal PAGE A itusgdalemmunoblotted

d be
by e L S RO B fwﬁ LSS SRR e
lmmwrﬁ’@fﬁcwgfédvgaﬁﬁé 7Bt Dt hvHBIBH R hasbe By Wins andberutby
treatm@rp /il Gauts recochlinantiGAS6 (H&&)gﬁﬁ&%dﬁiﬁ%ﬁﬂ%tﬂ@ﬁ@épi@@%sme
Incubation te Next
anibo ﬁ%%%%é%ﬁ S e B R AR R e T amd )
taligand siorerdar AHAving ataqs;é@mmrvﬁgﬂ@ﬂ[msscgpfmwﬁq@b@ rshipited by
exposﬂ’fg\/ﬂoliﬁk'rénﬁlﬁmm mmﬂﬂr@ﬁﬁiﬁh&s\é@l%lw(ihé ﬁ?é\ébnt mventors These

. e Ime h qu I fluorlde rotini
anti A%i oA 1t g 8 Qéscrin 75 Satl pep fgl 1 ce X 51| %os ql}re \}v a}gn 'of the kinase
domaip |zed with an ultrasonlc homogenizer (Tomy Selko) followed by

centrifugation (20 000 x g) for 10 minutes at 4C. The supernatant of the
qun

Il r O minutes with, 0. 05 v s, of
Exam g A B Rt B T 2ot gy
fo rTéaﬁ @bmﬁsuﬁ ﬁm@nmgmgminmb@nmdam irdupatibodp (R&DJuda®n of AXL
Wzthm&:gﬁ&fr' t?gbetvay %t%ta@ew{ﬁbmﬂfg%%ﬁ?%@%w 'elﬁrﬁ}néf b1,
(0] rotel an e solution was s
humar s & A AR VES S ga%ﬁa@ SR S e MR O 5 were
Seeded&@tqmmllm}atam@meinmawﬁ\ﬁas IHstebid/aetl sudpdridedsitater, the medium was

replacIURHGELRR samRinRYMTRE QE}M%%@QK&B@&B@@%@! @5&9&‘%@&%&&) and
thenth\gﬂzﬁc The muno req%igate was electrophqresed for one hour atl

A A PREE gen) SR AR brERREAEA! 4Rt body brepared as
descritgidefrophuresiddud 208 NpRAGE dhecpditiany G5AS @ (@D heretidadty at 200 ng/mL

to act éﬁﬂéfﬁ&ﬁ%&%@l@réﬁ ﬂl&%&'ﬂ%ﬂ%ﬂ%“ﬁﬂdﬁ fl'l'&%ﬁ's(@gqp@lo% , the cells were

over the course of one hour at 30 mA with NUPAGE transfér

Millipor
washed| \y %@ ferbahihs RICHE BitEEaRet g b o MEhBsarerirpedescribed
cell Iym‘suﬂ'asheﬁhwrthlﬂ'lﬁﬁs(ﬁﬂ)desTrmﬂﬂﬁ&pl[@tﬂpﬁzﬁhdl@ﬁlml\ddﬂﬁﬁﬂx)cﬁilﬂf available

antz-A%‘:aM 985$ éax&@g&@%%&%@g%@&@%e}@%%@g%ﬁ en), immunoblotted

Li- CO he filter was washed four times for five minutes eac

by we ﬁ%@ ARG e RhespRovR }ﬂoﬁﬁéﬁﬁ’(ﬁé@ﬁwlﬂ’é&éﬁ%@é 20)

arith the o fieacib prettfosdivei houws atspaitc@ mer@nGRWith Diatipiateder
(Invmé’&gl? ﬁ%eﬂ%?96%5%%@%%%%4%%&%&1&%@% olyt])geBhour at 150 Von 7%
NuPAGE (Invitrogen). The gels separated by electrophoresis were electrophoretically
transferred to a 0.45 pum polyvinylidene difluoride filter (Immobilon-FL, Millipore) over the
course'of one hour at 30 mA in NuPAGE transfer buffer (Invitrogen) and the buffer containing
20 vol% methanol.  The filter was washed with TBS (50 mM Tris-HCI [pH 7.6}, 150 mM
NaCl) and then blocked by incubation overnight in Odyssey blocking buffer (Li-COR). The
filter was washed four times for five minutes each with TBST and then incubated for two hours
at room temperature with anti-AXL antibody (diluted 1:15,000 with TBST; Santa Cruz) and
anti-actin antibody (diluted 1:5,000 with TBST). After the filter had been washed four times
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Upstate) and anti-AXL antibody (diluted 1:15,000 with TBST; Santa Cruz).
After the filter had been washed four times for five minutes each with
TBST, the filter was incubated for oné%our with Alexa 680-labeled
streptavidin (Invitrogen) diluted 1:10,000 with TBST and IRDye 15
800-labeled anti-goat secondary antibody (Rockland) diluted 1:10,000 with
TBST. After the filter had been washed three times for five minutes each

for fivevithdTBS Fachwaih WBsHe i agaimorizgeddofivagiiouted itderB §§ Gulebtheh
anti-raBSRNBESHWAL H}ﬁ@ ?(wwg@rg%meemg §><ﬁ$@%&1=§§ﬂn&1 800 labeled

ant- go%@t%ﬁ‘f?%b@ ﬁé“ﬂfae'éiér%ﬁ OB rine i pn

washedmhrqﬂmphdwﬁmlmmmmqh oviehl ABeal oo 8 lthevintewsifiedtigaiofahes for five
mmutegav@ﬂg Wﬁgr%@&&b%ﬁQWﬁﬁq@@d %qgﬁ%ﬁ[@ %%é@?s@gﬁl'{ﬂn@ﬁl{)

the anti-AXL _monoclonal antibodies AX 5 Ax292, Ax223, Ax96

AxBEBA S PLets pYFRE QRSRTVRY &9 terkeadAlnRE SReRRIRAR ARL-AX
monoglosifiuetdenticsl ARER IaA4200, dx20d, Yx T UsxEHRNSHESE twroBined Ax225 (Fig. 3a, b,
c, d, e@gsmwaﬂ?ﬂe@éﬁ@w&é phservad:as-d Ll Al d% addiion of ihe

AXL manaoclonal antibody acquired by the present inventors. Thus,
downmodulatian 94X BFRIEIBnal antibodies can induce the phosphorylation of
the kinase domain of AXL. [Example 3] Assay of the Inhibition of

[Exmgﬂﬁim%r%&% ﬁ%i%%?gé?ﬁh%%%w@%@gn&p 0S thyoglgli)n
withif d&tHEEY e%@gtmgwag il éhmmgﬁqﬁmeém humaaumbilical

vein efddthiéhial Cally-IHwmBan \bﬁgaﬁ&mﬁﬁﬁ@ HaexhidaeitBi2Biflawiilabl® &dm Kurabo
cancer cell li -145 Were see ed into |>{hweII0;gIat sata

Tndusth rost_ Expe entlan[] roc ure it acc ocol provided with the
denst o? 4?(? IBE and hours?a t%e mecF m was r% laced

kit m@ﬂﬁﬁ%@@%ﬁ?ﬁé#ﬁwmﬁ%m aeeds W@é@ammmémé plate

(prov1ﬂ'é§dillﬂﬂ;i1 ﬂﬁillﬁiﬂﬂ @iﬁtﬂiﬁlﬁg%l‘mﬂfﬁl@@@kﬁﬁﬂl@tﬁf@tﬁl HmNed Mimefaftafidh was placed

oclopal anti a mEgg,rrg%e 3s a t.2g/

i an 1f‘r?una;[85£mb$rr1ar%' %%Agg?ﬁ{ \%/%ie added f’f\/&smuﬁ%%%(gﬁgl arﬂ.kf(fél ps of three

contmwﬁﬁemav@ma%mécpfcipemhmeﬂ@d@m@rwﬂettenﬁw@&wa@rﬁe@osened

and pI¥éth RB&(hanshiberpratRik W@%ﬁaﬁs@&&@@ mmﬁ%@@g‘a}ﬂ?humidiﬁed air.

d b I b Il
e D R SERECTTANeA T L ROy S e A0 At gl tSlia T
plate cCvar Wb theeremeprdt atal @ném/@nm@mﬂe(mwﬁmé@rﬁﬂi}n nﬂmﬁﬁe@zﬁ confirmed

to be Mﬁ%%@%&% %@e%?ﬁi&% éph@u alieNRITRN: @SIQV%\IL&?}H%{X) warmed to
ed with

- described. The uno Clplt uIa L wa
37°C, S OO ISR AYBS fitich 1 fhs medium to 2
final chgeendrdtiowefeén, mgérrﬁkit}dtQﬁéddtd@ﬂmho@homﬁeﬁﬁhbm@@mamparcd as

descridépaliRRadiy ihg.ant hiXihmonadapshantinadies AntandAml (Giledfution of 10
and #ﬁ Thus, the ligand-dep 6réggnt tyrosine phosphorylatlgn of AXL was

ng/mle, RHSEA S &SThBiIRacE, s BPEREOLIF tBRAEZHYSAS0PTHebn o bishEedium in the
wells eftisddiesedigaicesab\wthdprasentdiveatpisatidesed 500 pl of drug-containing

medium was then gently added. The condition of the cells was observed microscopically and

they were then returned to the incubator.  The medium was replaced using the same procedure
on days 4, 7, and 9, counting the day on which the antibody was added as day 1.

The cell layer was fixed and stained using a lumen staining kit (Kurabo) on the 11th day
after the addition of the antibody. The procedure was carried out according to the protocol
provided with the kit and 1s summarized below. After the cells were observed under a
microscope, the medium was removed by aspiration and the well was washed by the addition of
I mL of wash buffer (PBS(-) pH 7.4; Sigma) to each well, and then the wash buffer was

removed by aspiration. 1 mL of ice-cold fixing solution (70% ethanol) was added to each well
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anti-AXL monoclonal antibodies can inhibit ligand-dependent
phosphorylation of the kinase domain of AXL. [Example 4] Assay of the
Induction of AXL Protein Downmodul4fion by the Antibody 15 The ability
of the anti-AXL monoclonal antibody to induce the downmodulation of AXL
within cancer cells was tested. Cells (human non-small-cell lung cancer
cell line Calu-1, human breast cancer cell line MDA-MB-231, or human
and aligrwedatestanttr éélinimaBUxis)nteneaerded ifledixingloidies ahathen
removei@nzsm%f%&ﬁﬁgc&lﬂwk\aﬁdagélemg@d@t%eﬁh%mfywaasﬁsel%a%e

with dlum from W the serum had been removed (serum- -starvéd

blockipe -4 %W&%’Hﬁ’éfﬁ % piEaRe ity SVRMRSHRERICR LiRs B RRoKidEd with
the kitrwamddl@aélaamﬂdmg/tpnbpmmasl slebadtetitakove wak fdtted-dth gloubation for

one hoﬁ?gtrwb'@ﬁg%%ég ARsRBhwas eded ah %QQ%{QBnt&ﬂcéa%ﬁ they s washed

positive_control, followéd by mcubatlon for 24 Next, the cells

three fpasith il Aitloskae AR SRS el FanaBRt e BRAnpthd feftigma). 0.5
mL of whithsthendreyiaushy desariide othlisikhubfer difmeCalldysisdarreuetth the protocol

was ad QPRI ORPEHARMLUIN B, AMMEIGIRYY: el IRlle %%%‘Ef' Atk AUBIENy antibody

(Santa CruzTM), were sepa Invitrogen),

was TeipaYRh BB RBEFIRY We<terh Biilies wAshsstdhrae BRESHG I Moa stljed water.
0.5 mlasmm\mblﬂtwdesnxthﬁ'ﬁbr%ld@iaﬁrﬂmhepmtﬁm sdltdion was suspendedda by

r heated for 10 mlnute t 70
ol QCTo R S R RO T8 A B o
solutionyeag dhs s spapatsh - alEatiopRedcsich el Blecagirerdealiss with 1 mL of
distillddanstarsad &@I@.&Q(ﬂﬁ) r&lﬂﬁ&””ﬂd‘iﬁ%@@dﬁﬁﬁﬂﬁi@%é‘ Uiﬁée(é@ﬂi@d' @@I‘ﬁbere captured at

IJ sours 30 mA ns er
five logalt frer (Y"l itrogen) and fﬁzﬁjkﬁer C alnlﬁléle Ij%) ano P&l greas were
calculmmgw@l@mnm@so%m%smam réMms]l G56uraboINaCl) and

th@h@f@ﬁé@ﬂtﬁ%’r&tﬁhﬁ@ﬂ@ﬁ DMerRIgBY m@@gmmmfmedhﬁfaquﬁe&ﬁ?% wells to

. o The filter,w. he r times for fiye minutes each TB
which g enalir#?:u %d&‘, AR H %] (gL oéw ¥ Eivihe ﬁf'ﬁ %QWV\"?E% % a lumen in
the weaﬁﬁwﬁyqium@ﬁﬂ.eﬂal@omemtwer B8roSBRfA Orwzy asel ahﬁmmdwnﬁ odinhibitory
activitiéllbfert EmB0@iwithniBRTI0ARGD the Aiies 3k PR]NNREHAAMHIRES B2 tivity
Fig 4 or five minutes each with TBST, it was incubated for one hour with Alexa
(Fig. 80-labeled anti-rabbit secondary antibody (Invitrogen) diluted 1:10,000
with TBST and IRDye 800-labeled anti-goat secondary antibody
ExenffROGKBAALIAH 1S G0N TRS Tnisy g&@%@@@nmashed three

for five min each with. TBST, filter was washed again once
T oSS g et R A o m AL ECD;

R&D) iwm;giﬂgtsgistém (aROBRYFTEOA XM katdinversi abseniecbidee akeD.6) to 2 p,g/mL,
100 uLQUQA"ﬁE%&R%@%H{@ tq Heany gmg f&ﬂ%ém'ga i éf?ﬁ%wé%a)

%Eﬁ x96, Ax258, Ax284, Ax7, and Ax225 (Fi
plates; Nalgs Mo I rERo A AYI HiGHE S AR RERHL T CAR FGGREGHe ernight,the
antibodipwintioalitatienpbitdXhs peaieied, 200 pl/well of diluent buffer (BlockingOne; Nacalai

Tesque) was dispensed, and then blocked for two hours at room temperature.  After the removal

of the diluent buffer, the anti-AXL antibody prepared above diluted to 3 ug/mL with diluent
buffer was dispensed at 100 pL/well, and allowed to stand for 1.5 hours at room temperature.
After the removal of the antibody solution, the wells were washed three times with tPBS(-). A
labeled antibody cocktail containing alkaline-phosphatase-labeled goat anti-mouse IgG1
antibody, alkaline-phosphatase-labeled goat anti-mouse IgG2a antibody, and
alkaline-phosphatase-labeled goat anti-mouse IgG2b antibody (SouthernBiotech) was prepared
with final dilutions of each antibody of 1/2250:1/4000:1/4000, and was dispensed at 100 pL/well,
and allowed to stand for one hour at room temperature.  After the removal of the antibody



10

15

20

25

30

10 [Example 5] In Vitro Angiogenesis Inhibitory Activity of Anti-AXL

Antibody The activity of anti-AXL antibody to inhibit the lumen formation of

human umbilical vein endothelial cell‘é“(HUVEC) was measured using an

angiogenesis kit available from Kurabo Industries. The experimental

procedure was in accordance with the protocol provided with the 15 kit

and is summarized below. HUVEC and fibroblasts were cocultured, and a
solutic shvell giatee{prossted thith theekityidoRAR(RY cel®inilerofvilikatiate sosphatase
chromSEEMRILIQ DRIIAM YRR PGSR BRNPONALALINPR IS A Kirkegand

under 5% CO2 and humidified air. The caps of three containers
& Perrgg ABRTMETsS) ot ispansed- JaHosed! e anlen dsHstnameinh irnkigrarsrature.
The abigobenadaiaiid placess iththenacubalorfibraandtib sRunivades (@ndhC Mot ar
Device% 6 CO2 and humidified air. 20 The plate was then removed from the
iIncubator and the well cap sheet Wasépeeled off. The plate cover was

thEERREERWR A HeWas fOHravtd dandnt? & xi) STABZZSISwete. and Ax284.

confirmed to be normal by observation under a microscope. Culture

i 12-mL/pl Avarme 7C, was.dispensed. ntpFalco
e R R R A R R0y
contEHAbW T noiagnat wneddGatd Ihiioh-Fhe. drruakHdmitsdayDU-145
(HTB-Blgpaied-agi3gHieBcrindahave-wasaddpddy he mediumdispenged Ntaind

the tuhes to a final concentgation of 1 /mI,.Pﬁ}S(- as used in place of
PN R B o e e P et R S PP RS e the

conditigmtecpergentsdrenibostrpjiespieabrreihd 50dilvtparsgasonesipiapared of the
anti-ANEHHBONASIHAR AER A6 MR cMmaitianof theTerlls A ChRersed. was

. i Il dt t t to the i bat
L R He P
DU14 56T Ry 458 Gy MIWHME il amtib BANE el celild ok e atenyetedrate2860, 3000, 2000,
5000, SR Y fixedpashained,using éé?é‘&ﬁ@e?ﬁ?}iﬂq &if gﬁuﬁm QRJB&sion was

11th day _after, the addition of the antjbody. The procedure was carried out
added R GOV HI 0 o i E R e 10 1L
of WSA{$g(Gtle Celisting iéibBsBjeudlanadbomtoniesscapedtietoediumeiiasd the
absorbERRIOMEA BY: ASpUaHRR And hanvelh wassiashed Y inseosiien of 3 d rad),

mL of wash buffer (PBS(-) pH 7.4; Sigma) to each well, and then (;[he wash
accordip e \m R PRESFdSHifA R miL st %i.mmmga%m%m)r@%he
anti-A&thanobhodes edsl eaictwiﬂadﬂnw@kigﬁi@m allowell0th sthitdtfon 80 thuvates measured
when 2 188 @h&%{&%‘é %%sﬂ?@eﬁf‘%ﬁ’ﬁ QQ@HH_JVX%}GQ Qf ﬁwvﬁﬂib]ﬁmﬁ l%fa value

blocking solution was added to each well, the well was washed, and the
measupad Whel BeiisEbH R r AbGRI BYFESBIFART: 0.5 mL of the primary
antik6t provideded (iGthetkittwas Jikiter raceosghigstdihE protetisl and
added to each well, followed by incubation for 5 one hour at 37C. The
primary antibody was removed by aspiration and each well was washed
[Tableilee times with 1 mL of blocking solution (PBS(-) containing 1% BSA, pH

7.4; Sigma). 0.5 mL of the secondaryantigedy provided with the kit and
diluted[in-accordance with the protocot
Is 2nd
TOP 1/3 1/9 TOP 1/10
Ax51 31 11 10 12 15

[Example 8] Measurement of Antitumor Effects of the Anti-AXL Antibody in a Mouse Model
Grafted with Human Pancreatic Adenocarcinoma
I. Preparation of a Mouse Model Grafted With Human Pancreatic Adenocarcinoma

The human pancreatic adenocarcinoma cell line PANC-1, purchased from Dainippon
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was added to each well, followed by incubation for one hour at 37C. The

secondary antibody was removed by aspiration and each well was

washed three times with | mL of distiféd water. 10 0.5 mL of the substrate

solution provided with the kit was added to each well, followed by

incubation for 10-30 minutes at 37C until the lumen became dark purple.

The substrate solution was then removed by aspiration and each well
Pharmavastivasfed-thtbeDadspwitiS intitbrod Rlistited, watepraparallanied 10 adells/m] with
HBsS ApoMigTOSEAR Eéﬁ‘ﬁ%@%i&?ﬁ&f'i‘@ﬂc@{fé)ﬁé’éﬁfﬁeg%%%cﬂﬁ]mﬂ%’&ég%%{‘éd into the

[ xml200 t e

with a CCD camera (Nikon Digital Camera, , and the ves

inguinE) O A LT R BT L E A 4 b B SBa i gised from

Charled RiviiuFabojaithiessatepai. thd he ductkenwnstbebjseadfdlie: wepselkndhaivhen the tumor

volumd et UmeR 47 ¢ ells to which was added anti-AXL antibody
relative to the area of the vessels that formed in a lumen in the wells to

which was added the negative control PBS(-) was used as the index of the
2. ArtibilioPyepaivithe aref Anrnaditbadhas, and Ax232, Ax292, Ax285, and

A isblayed jhibitary actiyi ig. 4)., [Exampl Binding.. . .
B S L R TR e P gistered e o
week febivginvetin b8 mukgprthaneriiererteaviaeliismare prafed i th dgman
pancreghiltitewithrenating buffertkQR ;miv s eehusi bigesbonatahiffas o918 tame
29/mL, 25 was dispensed into =well plate (Nupns-lmmunoT
manmeg 2 B S 2 e e P e s the
positivp |eaatiph sl acaeinis wraskirjerproiansatight 2Renafrgivdsesoiveriniig the weeks.
plate was removed, 200 L/well of diluent buffer (BlockingOne; Nacalai
3 Evg?usagl%e w%%ﬁ'sg}en éc?snd then blocked for two hours at room

temperature. After the removal of the diluent buffer, the anti-AXL antibody
préparetiabovectiotethtoBaysaade gifftad sithbifemenpsndispénsdenatarcinoma

were cARQ1ksvelb anchalowed i siandiierckracRowW T SRR M BB RELRIH [So vARIES the

.. the remqval of the,antibody solution, the wells were washed three times
anibog ORISR AR ARG CBRCAT EEATANp ol 100D o0t QRS afer the
final adnikafisterphoéPigatse-labeled goat anti-mouse IgGW antibodly,

alhgling-phosahalppeslaneledaoakanti-Monse 138 . aRIPAMENH the

Ikaline-phosphatase-laheled goat anti-mouse 1gG2b antibo@é
antibody of

antibo i e L) Wl AT S i R SPEHRR 0
1/2250:1/4000:1/4000, and was dispensed at 100 L/well, and allowed to

4. stRRL{opgHAYr at room temperature. After the removal of the antibody
44 solution, the wells were washed three times with tPBS(-). 100 L/well of

al R SRBYPR AASEX RIS SRSt atendarchnyiasio prgtistical analysis
consistiarbaveinBhosphatsseSithsrater Qystam it kbgaadied ety by the LSD method

using theRNtPrieghwasHlisReRsed. fqlloved:byig '%@%@%@;ﬁfg 3 19O Wetermined to

. temperature. The absorbance at 650 nm was then m with a
constityeSIHIEARSSder (Emax, Molecular 5 Devices). Binding to mouse AXL
was confirmed for Ax96, Ax119, Ax223, Ax225, and Ax284.

5. Results
All of the antibodies inhibited tumor growth and demonstrated antitumor effects (Fig.
5).

{Example 9] Measurement of Antitumor Effects of Anti-AX1L Antibody on Mouse Model

Transplanted with Human Pancreatic Adenocarcinoma (2)

1. Preparation of Mouse Model Grafted with Human Pancreatic Adenocarcinoma
Human pancreatic adenocarcinoma cell line PANC-1 purchased from Dainippon

Pharmaceutical (currently Dainippon Sumitomo Pharma) was prepared to 5 x 107 cells/mL with
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[Example 7] In Vatro Cancer Cell Growth Inhibitory Activity of the Anti-AXL

Antibody Evaluation was performed using HCT-116 (CCL-247), Calu-1

(HTB-54), DU-145 10 (HTB-81), and 4647D (HTB-133) purchased

fromATCC, andAsPC-1, MDA-MB-231, and PANC-1 purchased from

Dainippon Sumitomo Pharma. The cells were maintained under the

conditions recommended by the supplier of each cell. A dilution series
HBSSwagpregpartthottHesuspnadl (Atibbdyesoduces) asdaesbkibedaipelegrdafied to the

inguin%ﬂ%%i%'ﬁ?é%%ﬁﬁé%% %&%&i@ﬂ&)}ﬁp@moﬁ%%ﬁw@%@%ﬁd from

ottom), Each of the suspensions of HCT-116, Calu-1, 15 DU145,
Japan GhestesiRivEsA- MRS O, Wrd AN e SN THRETrpeR At SB0BI0m ume
reache@@B6yut3000n2000, 5000, and 3,000 cells per well, respectively, and 180 L
of cell suspension was added to each well and then cultured in an
incubator at 37C in 5% CO2, Four days later, 10 L of WST-8 (Cell
2. Aphedidgwrratioomdio daERTHEG9ES) was added to each well and the

ahsathaAne At oAy iwawaemedu 2 chwithl avide PRie deddeniddeseinto the
. - Q- ing to the protocol vided with the kit. The
peritontdp ?ﬁ%ﬁﬁ?‘i‘%@%‘g REERANGRAN RS, RIHILGL MG o ek for

two wegksighithrasdktue BBOOWIARIBRIBIT S ahenBR s2Fe Fsure fWhiess Avaasgative
controBUbStange: (EISTINMUTREN pivd:assigHRm & Vakue/ofl 1 e hHilgACE Sline for use
as a polflivg c@%%‘ﬁ“gﬁeg’ QE”&%&%@“ §“ DSiRnCS Y %&i‘é&‘%ﬁ%ﬁ%‘f‘“%" ViRt at 120
Peiemonstrated CETac ivity O 30985 more ggamst B cafs’
mg/kg[TabIe 2] HCT116 1st2nd TOP 1/3 1/9 TOP 1/10 Ax51 3111 1012 15
[Example 8] Measurement of Antitumor Effects of the Anti-AXL Antibody in
3 E\%M use I}Ilggﬁg‘%lra ith Human Pancreatic Adenocarcinoma 30 1.

ation o oF S . .
reparation o ouse Model Grafted With Human Pancreatic

AderideaensfretsTine mensnpeduwalicdid Hobaminmncelitindenocarcinoma
were cRICHISted, RURHGSELFANPRIBIPRE %ﬂ&t%}?%‘ﬁ@ﬁﬂ isal{gLmeRtount of tumor

Daini .Sumit Ph , d at 107 cells/ml, with
erowty 8 BB ST L BUREPLE S R LRGBS s

subcuareonslysyraitessivacfihet (¥iguindl-regiomofe tumor growth of the
antibo%ﬁg@é@;ﬁwﬁﬂ&ﬁgﬁwyg}wﬁmﬁn@%ﬁ@ QH5 PUrRRRsed from

rles River Laboratories, Japan. The mouse was subjected to the
experiment when the tumor 5 volume had reached about 210 mma3. 2.
4. Réntibody Preparation and Administration The antibodies of Table 1 were

Pf‘?ﬂ@ﬁ%@ﬁ&%@%ﬂre@éﬂ@npo@ Rifad Q‘AW{H isle e aMGe Rg. 6. A tumor growth
suppressive effect (%) of lower than 30% is indicated as “~”, that of 30% or more is indicated as
“+” and that of 60% or more is indicated as “++". The results for the assay of inhibition of
ligand-dependent phosphorylation by antibody of Example 3 are also shown in Fig. 6.

Antibodies that bind to FND-1 demonstrated 60% or more of TGI activity even if
administration was begun at the time when mean tumor volumes had reached about 270 mm®.
This finding that anti-AXL antibodies that bind to FND1 have such significant antitumor effects
in vivo was determined for the first time in this study and was completely unexpected.

In addition, the existence of anti-AXL antibodies that bind to IgD?2 that demonstrate
phosphorylation inhibitory effect and in vivo antitumor effects as indicated in Examples 3, 8, and

9 was also discovered for the first time in this study and was also completely unexpected.

[Example 10] Binding Activity to Human AXL-FND1 and Human AXI-IgD2
1. Binding Activity to Human AXL-FND1 and Human AXL-IgD2
The binding abilities of anti-AXL monoclonal antibody to AXL-fibronectin type 3
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week for two weeks at 20 mg/kg into the peritoneal cavity of the mouse

grafted with human 10 pancreatic adenocarcinoma. As the negative

control, PBS was administered in the¥hme manner. Gemzar (Eli Lilly

Japan) was prepared at 12 mg/mL with physiological saline as the

positive control and administered intraperitoneally at 120 mg/kg twice a

week for two weeks. 3. Evaluation of Antitumor Effects 15 The antitumor
domaiefle@siin- ENhUU sedrolel igraftedshitivhufaarn patecnesatiz GeEhegdleinematested.

were calculated as tumor-growth-suppressive effects by comparing the

tumor growth in the_antibody-treated group with the tumor growth in the

2. Propyaiva e Hmﬂ&%w@g&%ﬁélmléa%mﬁaambmat@%bigm

ExpreSBumodfegimeth-suppressive effect (%) = (1 - amount of tumor growth in the

2 ' Sregied, / f IR: t
O e sl g@%ﬂﬁ?é%gﬁé‘%%%%% h

ecquivelfgh i e deaiiior S AEER N Sohhdrath SRR ASARIGNA (O'Bryan, er al,
Mol. (étviieh {heS¢ontrob@rowo s d theBrdteibgrampoRy $he)LSehimethedngfified

| inj . 50 Raljabili % (*: p<0.05) _.
o5 2 P RI0ER Co V SB TAIO ST  8
PET-A{hihitd B tumBthsistimamptrismiseaat vamrlifore e 6 Rrigegonsquivalent to
the ]3%%@&19}11%@@%58?%& GMHQHWQ&M% PloAntiAK bPIIbRCY express

. _Mouse Mode ns t | uman Pancrea enocarcinoma
st e L oAk I S o e 1 Do

(Toyobxfefioddfei o A5 N AN phn & batic herdnoeiherhanid sl oeirA REAC

medivpirciirses deave:bainipraniRhaimasetiicat(Eni ey DINIRPDR plate containing

kan Sg{mitomo Pharma) was prepared to 5 x 107 cells/mL with 46 HBSS. 200
St the cell suspension (I x 107 cells/mouse) were subcutaneously

grafted to the inguinal regions of CAnN.Cg-Foxnl<nu>/CrICrlj nu/nu

3. P@ﬁ%ﬁﬁ%mmmemmgmgmmn &ﬁﬁ%&i\@comﬁa}ﬁm;?gm

R 5 AR BUg o R O R A, B0 B
mediupyepaiaiting Rarayrytivitid HRS tard fatherriis i@ dointef thediperitoridel eabitpolony
was ctfdfi Bise ARG WIheMAR PANGRANGAULNAAN GIRBMBMGS AW BSKmM.
s S SSYSES 20TRIC FER v garnleed b e BT
(50 mDTmigrhiLl (ith HPysiotodiEAN BAlife fadMIBSMSE, and 1 mM DTT).  Freezing and
thawing was repeated twice using liquid nitrogen. NP-40 was then added to 0.5% and the cells
were homogenized with an ultrasonic homogenizer (30 seconds x 5) and centrifuged for 30
minutes at 204,000 x G, and then the supernatant was recovered.

Human recombinant AXL-FND1 was purified in the manner described below using the
resulting supernatant.  Solubilized E. coli supernatant was mixed with Glutathione Sepharose™
4 Fast Flow (GE Healthcare) and stirred for one hour at 4°C with a rotator,  After centrifugation
for five minutes at 500 x G, the supernatant was discarded and the Glutathione Sepharose™ 4B
was washed by adding Buffer A.  This washing procedure was repeated three times. After
transferring the human recombinant AXL-FND1 from the washed Glutathione Sepharose™ 4
Fast Flow to a mini-column, it was separated and eluted from the Glutathione Sepharose™ 4 Fast
Flow with 50 mM Tris-HCl (pH 7.5) and 25 mM glutathione. Each of other AXL domains was

expressed, separated, and eluted in the same manner.

4. Evaluation of Binding Activity of Anti-AXL Antibody to AXL-FND1 by Western Blotting
The recombinant AXL-FND1 separated and eluted from the Glutathione Sepharose™ 4
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as a positive control and administered intraperitoneally twice a week for
two weeks at 120 mg/kg. 3. Evaluation of Antitumor Effects 15 Antitumor
effects in a mouse model grafted withfuman pancreatic adenocarcinoma
were calculated as tumor growth suppressive effects by comparing with
the amount of tumor growth of a negative control group four days after
final administration. Tumor growth suppressive effect (%) = (1- amount of
Fast Flamas grollvtl Hthel dntibb)-tie B2 AGEbuprabiy Uk bi-tgtbr Igiddyth of the

AXL-SEDPTOFIOYRInG 200 24 R ess  TNEL FRUISHARNIGRS BRI Protein
growth are shown.in Fig, 6. A tumo% h suppressive effect (%) of
h

55210 o A9 TRch MBS A S o pe EoRene decteaphoresed
with NarRABEE d060BiTrscrel is Hdicdtet ghbtestdTiw vesutmidetid assay of

ImmoHH¥RMIAN QhaPipRndAeHe ﬂ?e‘?ﬁ%x@ﬂé’.sp"i‘ﬂéy@?ﬁ* Pﬁ’eﬁﬁ{{%@é&%ﬁﬁﬁ%@"ﬁl@

3 are also shown in Flg. 6. Antibodigs that bind to FND-I demonstrat
t

transfegiRd P IRBra 3 resk s eIt fesstY adHnrinaiiind bEGUR apthiwmsesed in a
primanyhetiboéasolutihor vokliwsshadvEhchedabowa? ddumd & STgHNAiRG incubated

_ AV . o 2 .
e AR B ORI s
primayy anidhody B AR Satedd0 th Haeston lirereinutenesbigthioaile TBS-T (TBS
(Tris-Bufibedi8slthat Tikat4) g2 hiade memsicatie 2 phospheBAAN PR l#es i mmersed
. -effect Iy Vi ntit reffects as indic in Examples 3
inan 18T AN N R SRR R o aTRe e By,
(InvitrggendrscrndanEsainply solutipmtibiteddoip permhmad Apcutrien forpne hour at room
tempetdtiitan AXer ighiRinb theBINDINgAGIMDIdOHEAGE Adthd NEML @RI SRR solution
tree Qs AR washed or ive minutes
with Tini] ﬁ@@q@nmmé)mm@m thqmyeshso Sonfave miswses WitlPt&Saraiida binding

of the @fashsnav BeeaetinaRt waslheN BhRadHumasR RO 0D infrared

ima. inExg)r s}%ion Vectors 5 Human recombinant AXL-FND1 was prepared by
g Efﬁ‘?/ln'g by PCR a region equivalent to the 225th to 331st amino acids
from full-length human AXL cDNA (O'Bryan, et al., Mol. Cell. Biol. (1991)

5. Rdshifa016-5031) (GenBank No. NM 021913), cloning the amplified

prg%u%tgagaQETAIag- Noyagen) .ex&ress fusion proteins with
G -etag, and ConE be T ¥5’I%F L&RID1. Other domains were

prépiietPByaaipilyineBycRCRy a fagichosthizplesitad Ulthd @7 siotoNo. FERM
BP-10824{r300pPaidenRndeianing (e amRIFRHRTOENSS 19REH4LALR KT, antibody

express, fusion prqteins V\Q’[h %ST tag. Each of 1;h r%ﬁgred vectors (5 1)
produ%@}/rgsﬁér#éﬁf?%}%%e@wgg under Accession No. FE ~10857 (Ax284) Was
considered to recognize FND1 and IgD2 of AXL (Fig. 6). Anti-AXL antibody produced by a
hybridoma deposited under Accession No. FERM BP-10850 (Ax7) and anti-AXL antibody
produced by a hybridoma deposited under Accession No. FERM BP-10851 (Ax51) were
demonstrated to recognize IgD2 of AXL (Fig. 6).

[Example 11] Measurement of Antitumor Effects of Anti-AXL Antibody on Mouse Model
Grafted with Human Breast Cancer
1. Preparation of Mouse Model Grafted with Human Breast Cancer

Human breast cancer cell line MDA-MB-4358 obtained from ATCC was prepared to 5
x 107 cells/mL with HBSS. 200 uL of the cell suspension (1 x 107 cells/mouse) was
subcutaneously grafted to the inguinal regions of CAnN.Cg-Foxnl<nu>/CrlCrlj nu/mu
(BALB-nu/nu) mice purchased from Japan Charles River. The mice were used in the

experiment when the tumor volume reached about 200 mm”.
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(Toyobo Co., Ltd., Cat. No. DNA-903) by a heat shock method and then
cultured in SOC medium. Colonies were selected after culturing overnight
at 37C on an LB plate containing kan‘dé?mycin. 15 3. Purification of Human
Recombinant AXL-FND 1 and Human Recombinant AXL-IgD2 Each of
the produced colonies were precultured overnight at 37C in 20 mL of LB
medium containing kanamycin and then transferred to 500 mL of medium.
The each colony was cultured to an A600 of 0.5 0.05 and IPTG was

5 Aﬁgg&%tprpﬁa@ag&ggg@ggmig{r%ﬂnM. 20 After culturing for one hour at
37C, cterjal cells were co(ljgcted and sus_?ended in Buffer A (50.mM
T FEbP R BEPRAC R PSP USES SRRP P FIfb gy
peritormmalicivawinghwasiceprafied wiibcusing Higesd aitrag ewiddR-dBakdsrthen weeks at 20
mg/kgad%t%@% 2B Lhe SRR WakE Rampoeniaed with AR TasoRic,

omogenizer (30 seconds x 5) and centrifuged for 30 minutes at 204,000
X G, and then the supernatant was recovered. 25 Human recombinant

3. EvaltiatieN DfAwasiporfisttasthe manner described below using the

resylting syRernatant, &%mi%sgeﬁr_%@@éé%@glat DL WRS TG WIR o calcutated

Glutathione SepharoseTM 4 Fast Flow (G care) and stirred for
as UG GTRYTR SFRRECTHYF & H5taton AtRPEEMEHigatsFrrornyelhimaesraripoha
negative, dherslgesnptant das ditaafidebadndiiReblpiathione SepharoseTM 4B

w. i f . Ahis washi ure was repeated
i thﬁﬂ?gg&@ﬁ%&%ﬁéﬁﬁﬁﬁ B@fﬁ%&%‘%ﬁﬁﬁ%ﬁ?ﬁi@ﬁﬁﬁom
antibogyalifaisHsHCaRAERIB: O SBpeamsa Vel treaetrtiohetew miniolumn, it
was separated and eluted from the Glutathione SepharoseTM 4 Fast
4 StFtlﬁgc i@rgc%sryllr\i/l Tris-HCI (pH 7.5) and 25 mM glutathione. Each of other
- R omains was expressed, separated, and eluted in the same manner.
3slpmpyaiokiih veisBmeery s apiby sfeant standantidodgtionAX BiatiNtalnnalysis
consis%%rﬁoﬁégﬂﬁ@nwhﬁﬁrmmv 4@%?@%&5&@& sepasated éﬂ@pﬂ'ﬂls&tg% frQM method
. eGlytgthiane ros W ell.as = , .
wsing A o g5 kDI AP SR A B rpined t
constitupensizRifiesacquantified using the BIO-RAD Dc Protein Assay. | g each
was mixed with NuPAGE(r) Sample Buffer (Invitrogen), and
electrophoresed with NUPAGE(r) 10% Bis-TrisGel. The electrophoresed

> R%jg as transferred to an 5 ImmobilonTM-FL (Millipore) PVDF membrane.
ThEhPVRE ndmbfarreitordin g phessadhinofenr gbpribtein Wasdiorked witiumor

effectsQRYSS8Y Blacking BYHarAdrCRfb.and immeiaet mapRrimayReiGdhaye

i solutjgn in which anti-AXL antibody was diluted to 5 4g/mL, and incubated
antituRoEFHGHE 4EHESHRE BV BE'MEmbrane containing the transferred protein

and immersed in the primary antibody solution was washed four times for

[Exam iye FQ]@@&&E@&M&%@%}%E&%&}/ (BLy10 (Tris-Buffered Sfaline

akara)) containing 0.1%Tween-20). The PVDF membrane immersed
1. Preparation’ of chimenc antibody-expression vectors

Total RNA was extracted from the cells of a hybridoma deposited under Accession No.
FERM BP-10854 (Ax225) using the RNeasy Mini Kit (Qiagen), and cDNA was synthesized
using the SMART RACE ¢DNA Amplification Kit (BD Biosciences). Antibody variable region
gene was isolated by carrying out PCR with PrimeSTAR HS DNA Polymerase (Takara) using
the following primers (H chain, MHCgl; L chain, ML.Ck) which were set for respective constant
regions of antibody and 10X Universal Primer A Mix, provided with the SMART RACE ¢cDNA
Amplification Kit (BD Biosciences). |

MHCgl1: 5'-GGGCCAGTGGATAGACAGATG-3' (SEQ ID NO. 1)

MLCk: 5'-GCTCACTGGATGGTGGGAAGATG-3' (SEQ ID NO. 2)

The nucleotide sequence of each isolated DNA fragment was determined using the
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in anti-AXL antibody was immersed in Alexa Fluor 680 Goat Anti-mouse

IgG (H+L) (Invitrogen) secondary antibody solution diluted to 80 ng/mL

and incubated for one hour at room tgpnperature After washing the PVDF

membrane immersed in the secondary antibody solution three times for

five minutes each with 0.1% TBS-T, the membrane was washed for five

minutes 15 with TBS-T containing 0.01% SDS and then washed for five
BigDymifrrteineith(yR 8. Sﬁqeemia'mgitdrﬁpgliﬁéﬁiedywm) midhribeah B3 730xL

DNA @yﬂeﬁeﬁ&mgmﬁbdmdy hown m@g&(ﬁﬁtﬁ%m aﬁ%gglyance with

esults 20 The eyaluation results ay
the m, Fi?8 L?tféﬁrl&?dalﬂ ?l%ﬁ%ﬂ%@'&%ader Accession No. FERM
BP-10854 (Ax225) was demonstrated to recognize FND1 of AXL (Fig. 6).
2. REWIEAXL antibody produced by a hybridoma deposited under Accession
No. lz"tI;:fFRM BP- 10857%?«284) was _consijdered to recognize FNDI and
gAY (e Yriap IR Pkt AP ROcRid dagy R esol hribrsiane AXL225
mousedepisidyd LshdermAacH3Ridh NO. BERMBR185ka{AegidpandshotixAXISEQ 1D NO. 4,

CDMQQEHB% Bré’ﬁgfﬁ?r% ashybiidema 9&%%8%%@6&6%@5%0” QiR Yain

).were demonstrated to recognlze I%%S L (Fig.
varia tm&mﬂ@ 1&%&%?@%@?&@&%&%&6 880K @@w&mﬁ shown in

SEQ IMoiGeMbd €I DF) Gfalite dayitn Irhﬂhmﬁreﬁmm B, PPRarAtdeh in SEQ ID
NO. 9“488%%'590@{129 gﬁ@g n,Breast Cancer Human breast cancer

cell line MDA-MB-4 taine from ATCC was prepared to 5 x 107

cells/ml, with HBSS. 200 L of the cell suspension (I x 107 cells/mouse)
IndustyitsisA spleitiizeously grafted to the inguinal regions of

AN S EPE R DU ALY B ISR RRed IO e an

Japan-Charles River. The mice were Used e expenmen

mgloa@nﬁaﬁ\%@m%a@%ﬂfaﬁé&%@%mapmswgmﬁﬁ%bdyﬁaﬁe@ma%& anibody of the

presenfRtRISbIAORANLIA XL ABlQAK MBI AN K 2 B&ﬂ@b%ﬁﬁ@%ﬁ@@ﬂt Using

dministered into the ritoneal caV| of the m fted
an an S R B R R LR AT HEfoea o
uﬂubl@dmuﬁ@@@tﬁnqmgsaw@tvhaﬁmf ﬁb@ uw% axn@ymmélmwmsson level of AXL
can he¥alidation of Antitumor Effects Antitumor effects in a mouse model
grafted with human breast cancer were calculated as tumor growth
suppressive effects by comparing with the amount of tumor growth of a 10
negative control group four days after final administration. Tumor growth
suppressive effect (%) = (1- amount of tumor growth of the
antibody-treated group/amount of tumor growth of the control group) x 100
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4. Statistical Processing 15 Tumor volume was expressed as the mean
standard deviation. Statistical analysis consisted of a comparison
between the control group and the tredked group by the LSD method
using the SAS Preclinical Package Ver. 5.0. Reliability of 95% (*: p<0.05)
was determined to constitute significance. 20 5. Results The used
anti-AXL antibodies suppressed tumor growth and demonstrated
antitumor effects (Fig. 7). Therefore, anti-AXL antibodies that bind to
FND1 are expected to have antitusof gffects against various tumors. 25
[Example 12] Sequence Analysis of Antibody cDNA 1. Preparation of
chimeric antibody-expression vectors Total RNA was extracted from the

1.  Acsiiscotablybridodatiepisiesuader Accession No. FERM BP-10854
(Ax225) using the RNeasy Mini Kit (Qiagen), and cDNA was synthesized
using.the SMART RACE cDNA Amplification Kit (BD Biosciences).

2. leﬁ—'rﬂrg&}mﬁw&ﬁ%@rf%&oﬁa% GenBiGhias srak By AHRRAE Hiie PR IWith
PrimeSTAR HS DNA Polymerase (Takara) using the following primers (H

In, ; in, ) W tf fi stant

5 T e R P the
SMART RACE cDNA Amplification Kit (BD Biosciences). MHCqgl:

4. Th-ofabdCACHEEABABASALRNEG-B (SHRIIDPHNs 10 BFNLCk:
5-GCTCACTGGATGGTGGGAAGATG-3' (SEQ ID NO.2) The nucleotide
sequence of each isolated DNA fragment was determined using the 50

5. Appptipedrarranises ueielasoe quEseha RPiAP shatP BRI stbisesh W e sequence

compriBlghirl&M 8780xindNABeauencantoARBIdEsdB700 DNA Sequencer
(Applied Biosystems) in accordance with the method described in the
instructions provided. 5 2. Results The heavy chain variable region of the

6. Thawinidbadidaseauieng cogithelrdgiming WXL abicinive sgamstioastiis showA XL.
in SEQ ID NO. 3, the CDRI of that region is shown in SEQ ID NO. 4,

CDR2 is sh in SEQ ID NO. 5, and CDR3.is sh in SEQ ID NO. 6.

T T R AT AR PeR] Ut ot T S AL g 1 Tor AXL.
resulting AXL225 mouse antibody is shown in 10 SEQ ID NO. 7, the CDRI

8. TIf tabirE R ShewndRiRER WRINQ: 8valAB2Ys showndns E@ RN which

9, and CDR3 js shown in SEQ.ID . 10. Industrial Applicabjlity The |
phOSplh?Eé%}ﬁ%Wé’ﬁ%?ésdfgég@‘&é B}‘?%i“i ?ﬁﬁ@%’&ﬁﬂ%&@ﬁ% cgfgEessing cell
togethiyavetlharlA dhdiggehesis-suppressing effect and a cancer-suppressing

effect. The anti-AXL antibody of the

9. The antibody according to any of claims 1 to 8, which has an activity that reduces AXI.

expression level.
10. The antibody according to any of claims 1 to 9, which has angiogenesis inhibitory activity.

11.  An antibody according to any of the following (a) to (j):

{a) an antibody (Ax285) produced from a hybridoma deposited under Accession No. FERM
BP-10858;

{b) an antibody (Ax292) produced from a hybridoma deposited under Accession No. FERM
BP-10859;

(c¢) an antibody (Ax223) produced from a hybridoma deposited under Accession No. FERM
BP-10853;

(d) an antibody (Ax96) produced from a hybridoma deposited under Accession No. FERM
BP-10852;
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present invention is useful as an angiogenesis inhibitor and as a
cell-growth suppressant. Using an antibody of the present invention, the
phosphorylation of AXL can also be induced or inhibited. Moreover, using
an antibody of the present invention, the expression level of AXL can be
reduced. 51 CLAIMS 1. A monoclonal antibody that binds to AXL. 5 2.

The antibody according to claim 1, which has cell-growth-suppressive
(e) anctitibpdB(AkeSEhnhutiveattoniagtbralams Heptithdsupismssessgandée. FERM
BP-108€H.9rowth. 10 4. The antibody according to any of claims 1 to 3, which

binds to, FND1. 5. An antihad prepared using as an antigen a peptide
O oGO R RO L BRI LT oSt FERM
BP-1086nsecutive amino acids thereof. 15 6. The antibody according to any of

() aﬁl%ﬁ&ﬂ&%@%ﬁ%@%i§tﬂﬁrl§ﬁg¥iﬁéf@ép%§|ted7uﬂ_&? AR No. FERM

according to any of claims 1 to 5, which has antagonistic activity for AXL.
BP-10858he antibody according to claim 7, which is obtained by selecting an
(h)y aarmitbdyyr{Autfich paiphalsipomrylhtédidpmmsidepssitod detleetédctsAotl NehEERM
BP_mggp}acting it to an AXL-expressing cell together with an AXL ligand. 9.

The antibody according to any of claims | to 8, which has an activity that

(1) anaibed WX2expREedRsTIvem sy bridaRaA RISy deoTeiMs 8sian - FERM
BP-10€&imsdto 9, which has angiogenesis inhibitory activity. 11. An antibody

. [ 0 ing. ( , |
O o Ebacnag Chae e R T Ao yo. PR
BP"mEﬁJlOSSS; (b) an antibody (Ax292) produced from a hybridoma deposited

under Accession No. FERM BP-10859; (c) an antibody (Ax223) produced

rom a hybri a deposited under. Accession No. FERM, .BP-10853: 35 .., ..
L e A o el e Wi
accordmutselaiiNg: FERM BP-10852; 52 (e) an antibody (Ax258) produced

from a hybridoma deposited under Accession No. FERM BP-10856; (f) an

O e T T G o

of the antibodies according to claim 11.

14.  An antibody in which sequences of heavy chain CDR1, 2, and 3 are SEQ ID NOs: 4, 5, and
6, respectively.

15.  An antibody that comprises a heavy chain CDR comprising an amino acid sequence of the
heavy chain CDR of the antibody according to claim 14 with a substitution, deletion, insertion,
and/or addition of one or more amino acids, and is functionally equivalent with the antibody
according to claim 14. '

16. An antibody in which sequences of light chain CDR1, 2, and 3 are SEQ ID NOs: 8, 9, and
10, respectively.

17.  An antibody that comprises a light chain CDR comprising an amino acid sequence of the
light chain CDR of the antibody according to claim 16 with a substitution, deletion, insertion,
and/or addition of one or more amino acids, and is functionally equivalent with the antibody

according to claim 16.

18. The antibody according to any of claims 13 to 17 that is a chimeric antibody.
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19.

20.

(a)
(b)
(©)
(d)
()
®
(g
(h)
o)
G

21

22.

BP-10857; 5 (g) an antibody (Ax7) produced from a hybridoma deposited
under Accession No. FERM BP-10850; (h) an antibody (Ax51) produced
from a hybridoma deposited under Accession No. FERM BP-10851; (i) an
antibody (Ax225) produced from a hybridoma deposited under Accession
No. FERM 10 BP-10854; and (j) an antibody (Ax232) produced from a
hybridoma deposited under Accession No. FERM BP-10855. 12. An
antibody that binds to the same epitope as an epitope bound by any of the
BRbeAESy 10:8RERIAIP GRimhd 133047 ARIDOLY (RALCAIRHSESHS.
CDR sequence identical to a CDR sequence comprised in any of the
antibodies according to claim 11. 20 14. An antibody in which sequences

‘ohyleadyrohae@ORY 1@ pandi3lar EBEQHDMAs:(®@; 5, and 6, respectively.
aRbATANIRGTHALERRINISES 2N9RYYFHIEN] SPRoERIPARHG AN amino

cid sequence of the heavy chain CDR of the antibody according to claim

h
A T RO ARSI BB LB A DA oS e or
a inglre damia depoisl & damatlis Amvetisinally e GERNG BPATUB e ARBDSY
%gogﬁ%%t@egwgm&ﬂn&&ﬂa&m%i@%@%@%@%@%@%@lht chain

aC 1, 2, and 3 are SEQ ID NOs; 8, 9, and 10, respectiv 17. An
a baisidapdinastinsisdnieesnanNe bk KPR AR AR acid
a behidoee dépositéidhhdbainEBRONBEFSRIPDBP-d0s6ming2840kaim 16

i ituyti ' rtj r it f or more
a\g{ ?ﬁ%d%%%‘si%%%ﬁa%&“ﬁé%%ﬁﬁ&%ﬁﬁg gér}stﬁ)g%%%)éccording to
adixhrdeanadepgsitskuaanoeseateBing R ESH EREM4310)17 that is a
a Bhbridomadtipediedahde? ATbes €6tidasyFaccor ding s snyofxiaimsd 3 to

R R R A A ™

FERM BP-10858 (Ax285); (b) a hybridoma deposited under Accession

ANOarfplfgbhd3E-HIBSEL(ANR P nieded By RHAONT OaRRSRItRchY BAE ive ingredient.

Accession No. FERM BP-10853 (Ax223); (d) a hybridoma deposited
under Accession No. FERM BP-10852 (Ax96);

The angiogenesis inhibitor according to claim 21, wherein the antibody is an antibody

according to any of claims 1 to 19.

23.

24.

25.

A cell-growth suppressant that comprises an anti-AXL antibody as an active ingredient.

The suppressant according to claim 23, wherein the cells are cancer cells,

The suppressant according to claim 23, wherein the antibody is an antibody according to

any of claims 1 to 19.

26.

The suppressant according to claim 23, wherein the anti-AXL antibody is an antibody that

binds to FNDI.

27.

The suppressant according to claim 23, which comprises as an active ingredient an

antibody that binds to IgD2 and has a phosphorylation-inhibition activity.

28.

An AXL phosphorylation activity inducer, which comprises an anti-AXL antibody as an

active ingredient.
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(e) a hybridoma deposited under Accession No. FERM BP-10856
(Ax258); 10 (f) a hybridoma deposited under Accession No. FERM
BP-10857 (Ax284); (g) a hybridoma a%posited under Accession No.
FERM BP-10850 (Ax7); (h) a hybridoma deposited under Accession No.
FERM BP-10851 (Ax51); (i) a hybridoma deposited under Accession No.
FERM BP-10854 (Ax225); and (j) a hybridoma deposited under
29.  Vhedoduin Moo RERND BRit0BE Svhaxd8 2he E5:1121A Xh arghodemesisainttibitpithat
binds fh@tigomprises an anti-AXL antibody as an active ingredient. 22. The
angiogenesis inhibitor according to claim 21, wherein the antibody is an
antibody according to any of claims 1 to 19. 20 23. A cell-growth
30. Twoprbssantthatiogrioprises 28 ahtizdiX thardiideyins an actibedngeediding to claim
24. The suppressant according to claim 23, wherein the cells are cancer
cells. 25 25. The suppressant according to claim 23, wherein the antibody
is an antibody according to any of claims 1 to 19. 26. The suppressant
31, /acecKdipgdepblaiindn adisrieyninhéhani) WX trandibprlyeisaaraitiRdyathiiody as an
active m@pédf&ENDl. 30 27. The suppressant according to claim 23, which
comprises as an active ingredient an antibody that binds to IgD2 and has
a phosphorylation-inhibition activity. 28. An AXL phosphorylation activity
32. Thdigehiwhiradingrisetein antivhXieiantibady-as@na@fhagiive an antibody that
binds Ijg gii_ent. 54 29. The inducer according to claim 28, wherein the
anti-AXL antibody is an antibody that binds to IgD. 30. The inducer
according to claim 28, wherein the antibody is an antibody according to
33. Theimhbifor3itcbrdibXto RMasphoryiatiemantivifitistibito swhith 89 mRisgisg to claim
an anti-AXL antibody as an active ingredient. 10 32. The inhibitor
‘according to claim 31, wherein the anti-AXL antibody is an antibody that
binds to IgD2. 33. The inhibitor according to claim 31, wherein the

34, Antbeshtis:abdetesn ACCorgiagsionaain, wiicB cdBdsch BrAgRNIRA antibody as

reduces.an AXL expression level, which comprises an anti-AXL antibody
an acugg ingredient.

35. The agent for reducing an expression level according to claim 34, wherein the anti-AXL
antibody is an antibody that binds to FND1.

36. The agent that reduces the expression level according to claim 34, wherein the antibody is

an antibody according to claim 5.

37.  Amethod for inducing phosphorylation of AXL using an anti-AXL antibody.

38. A method for reducing an AXL expression level using an anti-AXL antibody.

39. A method for inhibiting the phosphorylation of AXL using an anti-AXL antibody.
40. An anti-cancer agent that comprises an anti-AX1D antibody as an active ingredient.

41. The anti-cancer agent according to claim 40, wherein the antibody is an antibody according

to any of claims 1 to 19.

42. The anti-cancer agent according to claim 40, which comprises as an active ingredient an
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an active ingredient. 35. The agent for reducing an expression level
according to claim 34, wherein the antizAXL 20 antibody is an antibody
that binds to FNDI. 36. The agent that teduces the expression level
according to claim 34, wherein the antibody is an antibody according to
claim 9. 25 37. A method for inducing phosphorylation of AXL using an
anti-AXL antibo;jl)gl.za?)& A method for reducing an AXL expression level

antibogithgtdrndatAxiD enibbena BbosRhaatsiedoinhibibiongotiety.
phosphorylation of AXL using an anti-AXL antibody. 30 40. An anti-cancer
43, ASRLhalcomprises.an antiaXt. antihody asanactive Ingredient, 41,
' & aNtl-CARCET Agent aceording 1o claim 40 Whatelr the AhbBEdARCafnces

astriCNs BN JUAE SRS Ot asiolilainlon aanger, PB4 banegttimalaoemagerdometrial

cancerd6¢QdiNghiR Gaim R, 14biEh AR BliseR AR ACHENGLSHIQNt BRA2 cancer,
antibody that binds to,lgD2 and has a horylation-inhibition activity.

| hosphoryl
bladde] g el R L e (e A0 UABPL I P cer IS
pancreatic cancer, gastric cancer, lung cancer, osteosarcoma, colon

44. BRGRLARSIHEARRCSIRNG AORe £RAPMRELI LS CRIERSs BYRHAN pastric cancer,
cancer, uterine leio , thyroid cancer, cancer stem cell, breast

endormEl G B GBS o A RES, T BB SR P Dreast cancer

esophageal cancer. 44. The anti-cancer agent according to claim 42,

45, THBGERINERE.FADERT 45 BIBMA HBRIHE £RNARL RNHCENIA S AG Featic
d non-small-cell lung cancer, pancreatic adenocarcinoma, or breast cancer.
adenOCRECHIO A DR 9P agent according to claim 43, wherein the cancer is
pancreatic adenocarcinoma or breast cancer. 46. The antibody according

46. TRCARIBkyUBIRARS AR AR PRASERARBHOOK R HRBRR AGIMN-inhibition activity.



