1 MONOCLONAL ANTIBODY CAPABLE OF BINDING TO ANEXELEKTO, AND USE THEREOF
5Technical Field : The present invention relates to monoclonal antibodies that bind to anexelekto,
agents containing the antibodies as an active ingregient, and methods for using the antibodies.
Background Art 10Anexelekto (also referred to as "AXL", "UFQO", "ARK", or "TYRO07"; hereinafter
referred to as "AXL,"), which has been cloned from patients with chronic myeloid leukemia, is an
oncogene capable of transforming mouse NIH3T3 cells when highly expressed (Non-patent
Documents 1 and 2). AXL protein is a 140-1cDa receptor tyrosine kinase (Non-patent Document 3),
and is said to be res onsible for SI%Q?atl transduction to downstream molecules 15 throu%h its

autophosph@ﬂ%‘{% W R OEUR Eﬁ%ﬁ%&@%@%&@%&%@%ﬁ%@t%& §Fgene 6)

(Non-patent Document 4). Receptor tyrosine ICIEBEEEBOSUch as Sky, Mer, and AXL, are known as
receptor tyrosine Icinases with Gasé6 as a ligand (Non-patent Document 5). AXL is presumed to
have molecular functions involved in cell growth enhancement, suppression of apoptosis, cell
migra?ion:iﬁﬂal’@éh%esion. Experimentally observed 20 phenomena in cells treated with Gas6
protein support tHisqpesam pticnsiRephted expenrieniaresuliss ot tedte suppressiongefisell death
and its e”E@E&%ﬂk%ﬁ%ﬂcﬂé@‘é@%%ﬁwﬁé%ﬂ%éW%Héﬂ%%'ﬁz(h@ﬁg%%ﬂﬁ%mems 6 and 7),

the acceleration of cell growth and the suppression of cell death after serum starvation in mouse
NIH3T3 cells (Non-patent Documents 8 and 9), the promotion of cell growth in mouse cardiac
fibroblastBgskmouadednt Document 10), 25 the enhancement of cell growth in human prostate cancer
cel|81m0n-patentmﬁa@1@@talaa riRerenRancemant eU@@#grwmavara@l‘imﬁk@t?em@f&m;sur)pression
of cell deat maq gﬁﬂ; C carcinoma ¢ ”1%I§Nd°§ atent Docume 12% ha‘B{cement of the
migration 5 F{y Lg?ﬁaman abfﬂéfvglsgh AF Smooth ?n%b cFee%tellsZ o At o%umerﬁufﬁ the

enhancen@éwgﬁ@é@ﬂ%ﬂ@?éﬁr@ﬁ%@mmaéﬁfﬁ%’ﬁﬁwiww EXOEEHSTEAN PR PEERS the
aggregationafimealls Bendighly axiressitg mu%;@ﬁhé&@mp@mhﬁmqmd@azem Similarly,
PI3K-Alct g a&mﬂ%ag t qg%%m?otw AR BRI G fung qm&%ﬂ% ampataways.afdhe signal

transduction me L based o molecular ana ses of mtrace ular signals after treatment with

Gas6YNoHY4E Y %?’ﬂ‘?‘?ﬁn‘ﬁ@%l?soﬁﬁﬁr?é‘% DiRG: iR B irqathest dmerah %3¢kt intracellular
region as thechaitzennfiffdesh that clir Ectc8Hmo BCculBedapéva cionsnitratrseicloveritre Merpathways. As a

result, GroB2/| Pm@%&a« &9&@%@%&@@@%&%@9@W&%@&9@m&9@9ument 16).
2 The |nteract|0nég{these mole s su&gﬁst th esence 0 acel Iar%l}% al transduction

pathways as dow Fe‘érﬂf?ﬁb‘m 5‘111% EPRBABY ‘ée’ bEEFVEE F%iport the
presumptismpphessiax pffepgtions wlé@w@“m;nhaéﬁ lselh edhesivn.th&Exppprestibn @fsapeptosis, cell
migratjon, ihagosehadhasio feldd Jiags@lse heeh idpntfied s SR eneifighIR upessaRrimental
results include its suppression of cell death and its enhancement of cell growth in rat vascular
smooth muscle (Non-patent Documents 6 and 7), the acceleration of cell growth and the
suppression of cell death after serum starvation in mouse NIH3T3 celis (Non-patent Documents
8 and 9), the promotion of cell growth in mouse cardiac fibroblasts (Non-patent Document 10),
25  the enhancement of cell growth in human prostate cancer célls (Non-patent Document 11), the
enhancement of cell growth and infiltration and the suppression of cell death in human gastric
carcinome 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
30  highly expressing mouse AXL (Non-patent Document 15). |
Similarly, PI3K~Akt pathway and MAPK pathway are said to function as downstream
pathways of the signal transduction mediated by AXL based on molecular analyses of
intracellular signals after treatment with Gas6 (Non-patent Document 5).  An analyvsis witha
yeast two-hybrid method using an AXL intraceliular region as the bait confirmed the direct
35  molecular interactions with these downstream pathways,  As a result,
GrbB2/PI3K/p55y/SOCE-1/NcK2/RanBP2/C1-TEN were identified (Non-patent Document 16).



5when TNFa-induced cell death of mouse fibroblasts is suppressed by IL-15. The suppression of
INFa-induced cell death was abolished by suppressjng AXL expression, and the phosphorylation of
IL-15 receptors and AXL was enhanced by treatment with IL-15. These experimental findings also
suggest that signal transduction is mediated by the complex of AXL and IL-15 receptor (Non-patent

Documeelif)e L0 HRQTgRNICY RINRA. [Rics: RS HeshEeratadlo dlissipale: Pe Aseslgf inhibiting
Gas6-dependent phosphorylatign of@X uman glioma lines overexpressing the AXL dominant
negativé’?&%{’ﬁl%dﬁﬁ@ﬁf%bﬁﬁ{aﬁ eléL?&I er, ﬁléﬁléeﬂa%eb%&? R dﬁ%‘@?%’éﬁﬂﬁﬂ’é’ﬁ% and

remain trcieesunmipeibrethany AntifAxticantiboely gvbieth iedtibitscplrosptho srlptimnsexisis apepXdisis a
single-pasp AARAMRMIARAG ERRRIGH rAsifa kass ,and e extipceluaIERRR Bampgsed of two

immunoglobulin-like ‘domains (referred to as IgDI and 1gD2) and two fibronectin type Il domains

(referredisad BRI IPAMeeE RS cabrmiRe s hsdide FRREpHRE R DoddmehSFURRISSHER FND is
known teftiegxprassesd iceihaladulesssivoli de d ey aigedsamizesion énplesides addizephrins involved in

merceliRarheian, dead s{insans SXENR LA nRlER Y anmajens Dosaent 19).

AXL had n identified as an oncogene that retains an inhererit ability to transform cells, and has
been stedreamsHA divilibgerssisrsridatn s el BamdrsisndsdigeA Ry B srauslen Hatdbeen
reported@niihe pretejnantismRMdniThechighnexpyession of AXL protein has been reported in human
tumor tissues and tumor cells, including. lu ncer n-patent 25Dacument.2Q), breast cancer

(N patent DotUERES RIS, AR M BN AL AL %%f%‘%;%‘ﬁét8%%%%%%%-@%
Documérase3jepeattanopiwiNerfiziencboddneninsy diviredneep IRIsHpEIeRs B6client 24), gastric
cancer (hanmateniRocsmant dibh-padaDeeaddianpatentdiecumentZRivé betheimistherhigh
expression of AXL prqtein is suggested by high level AXL-mRNA in. esophageal cancer .
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(Non-pataistDocument 28). There are also reports of the inhibition of lumen formation via the

S?nﬁﬁressi%n of ?s&mx R | 71&?&&%&&%@%@@&%&@@@#@@@%&@, rmg(&mﬁ(ﬁl\lﬁming ?bilitty
O human nQreast cancer ce In mice res nqg.ir e canstitugve suppression o on-paten
Dooumah 58 S LR R PP A SN SSEaN, RS BN o the
constitutiecdshight epibssionofsdorfinadtmegatiVe InmneahS{RdrepatenNDosom@ i ds). The

i“VO'Ve”@ﬁBE%Id%{—m‘alﬁﬁHiﬁrsfPncﬂﬁﬂﬁéhtpmﬁrigf%@n@o%@&@i%%&ﬁﬁ%%o&@%‘&&&%a' antibodies
to the extracellular domain of AX@ggave been reported tg have a%l;‘ﬂratilﬁl[é Inhlblé%é ction on highly

invasivelSHEast bt S MOL it BOBGRCIY 2}y BoRAVEr ROREE M Sy owed that
drags déomotistratif§idBncet-Eéllamignatien{iNbibjtaignatiiemdenh @ hecessarily demonstrate antitumor

activity. For exampie ymatixsmeiatiopraisingse sbskeinaiisnabhevigied lanMVIE L asdgen known

to promote tumor infiltration and migration. Thus, attention has been focused on varipus matrix

metallopiteitaS dMMETLILHHEE AiATIHBOSERGH SIS iR, MariiRhisshRfies Have been
conductexiporssian biaspbanmapetitidanatie ptesuc hnasnBRiNM astibe Meshreastests and PN pastat
HOWGVGBaE"BQE%Q{o?{éﬁ%%M&W%R?%@sﬁpﬁﬁﬁqﬂﬂ{bm%ﬂ[rl'ifcfi‘h&fﬂ?éﬁung cancer (Non-patent
25  Document 20), breast cancer (Non-patent Document 21), ovarian cancer (Non-patent Document
22), thyroid cancer (Non-patent Document 23), melanoma (Non-patent Document 23), renal
cancer (Non-patent Document 24), gastric cancer (Non-patent Document 12), and glioma
(Non-patent Document 25).  Furthermore, the high expression of AXL protein is suggested by
high levels of AXT. mRNA in esophageal cancer (Non-patent Document 26), colon cancer
30 (Non-patent Document 27), and acute myeloid leukemia (Non-patent Document 28). There are
also reports of the inhibition of lumen formation via the suppression of AXL by RNA1 in
HUVEC (Non-patent Document 29), the reduced tumor-forming ability of human breast cancer
cells in mice resulting from the constitutive suppression of AXL (Non-patent Document 29), and
the reduced tumor-forming ability of human glioma cells in mice resulting from the constitutive
35  high expression of dominant negative mutants (Non-patent Document 25).  The involvement of

AXL molecular functions in tumor growth is strongly suggested.



10(Non-patent Document 30). Accordingly, there have been no reports or suggestions and it remains
unknown whether anti-AXL antibodies have antitumé)r effects particularly in vivo, whether they can
suppress angiogenesis, and whether they can suppress cancer. Patent Document 1: WO
2004/008147 15Non-patent Document 1: Liu, etal., Proc. Natl Acad. Sci. U. S. A. (1988) 85, 1952-6
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Non-patent Document 29: Holland, etal., Cancer Res. (2005) 65, 9294-9303 Non-patent Document 30:
Pavlaki et al., Cancer Metastasis Rev. (2003) 22, 1y7-203 Disclosure of the Invention [Problems to be
Solved by the Invention] The objectives of the present invention are to provide anti-AXL
antibodies and uses thereof More specifically, the objectives of the present invention are to provide

methodsdRrgRbibiting.agiosenasis 4siNo @Rt K- @niasdies smathipds for suppressing cell growth,

methoq\s‘ for inhibi 'r(%g\gXL fijé}c{tion, m tcrﬁgg toréegceleratin%XL function, and methods for reducing
the AXL 8%FHEEE] FRAAR MR COBlective Yfthe Brédentiiérition is to provide anti-AXL antibodies
with nodelreffgets. pSummradd: Chlurpadirst. d3pect; ¢hidbéols rmiaded, &3 2atoAXL monoclonal antibody

which I o) ind E . I can , re-is, Rrovided an
amiboigi%??r%?ﬁﬁ%*?ﬁé%%%%%%?%%?%Eﬁ%h15"%%%%%3; S e

depositydTAAEPINIREEERH 460 NeERIN B2t oBERoBI Qs 1956y 1A5E98) produced from a
hybridosen gepesites:undsr Accaasion Ma/ FERV 8Bni8834953) 6in third7aspect, there is provided an

2nibockRal R DI HSRINNGRIRE: 3 AF. SRICRS RAUNG Y aby. gh e antibodies as defined

above ort mprises a sequence identica sequence comprised in any of the

antibodieaaifafimadupenie?: HoHandodrf-aSpaeer tRere(ROBroide®8A-8a8body in which sequences

of heavy ghaiit DB tuZieangs Bael SEQ B NQs:4, 10aR36k 85 1espeatvelyor imwhich sequences of
light chain CDR1, 2, and 3 are SEQ ID NOs: 8, 9, and 10, respectively. In a fifth aspect, there is

provided an antibody that comprises a heavy chain CDR comprising an amino acid sequence of the
heavy éhamoeepRGfBdrartiboRly as defined above with a substitution, deletion, insertion, and/or

additioqmgg%@&mrg@mm@mm&junctionally equivalent with the antibody as defined above.
4da In a sixth. aspect,.there.is provided.a hyhbridoma according to the following (a) aor (b): (a) a
hybridoma dep sﬁé%ﬁﬁ%‘é?ﬁ&%é%g&{?ﬁ?{i ' Eé’l@lnl??ﬁ@f6§§?f a?%%ﬁ)‘ggﬂ(ﬂ?tﬁ’,ﬂ tﬁg&B%‘ég?feposited
under AbersdionNloe FERINICBIP-1D85hiEAK225) the presesevontiiiaspectotherdds makidedoan

angiogenesis:inhihiiei-enaiceligronih. aaprestaal dhahcomRriReS ashAMHAY L @BtRody which binds
to FND1 as an actiy ljg%;redlenfé Inan e%t Cta}ﬁc,pect, there is provided an agent that reduces an
AXL ex BRSO 1B BY GTHTE Artc R U EPR TR COTFEE 8 A S LA BRI Binds to

FND1 ashwriagtie glediprssiMebvsiior Sdlvihg:thejRblefte presbst dnrestibofaonducding
dedicatggl siuidies, the Rresent ipventors sicceeded in producing anti-AXL antibodies with specific

functions 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
inventidR1d8ds: a monoclonal antibody that binds to AXL: the antibody according to [1], which has

cell-growth-suppressivemet]ityicthepatibedyaseerding tbbbiwhicheuRiresses capesicell growth;
the antipady. 3gFording 49:3Ra0LH B 31 which binds to FND1;

In 2 second aspect, there is provided an antibody according to the following (a} or (b): (a)
an antibody (Ax284) produced from a hybridoma deposited under Accession No. FERM BP-
10857; or (b) an antibody (Ax225) produced from a hybridoma deposited under Accession No.
FERM BP-10854.

In a third aspect, there is provided an antibody that binds to the same epitope as an
epitope bound by any of the antibodies as defined above or that comprises a CDR sequence
identical to a CDR sequence comprised in any of the antibodies as defined above,

In a fourth aspect, there is provided an antibody in which sequences of heavy chain
CDR1, 2, and 3 are SEQ ID NOs: 4, 5, and 6, respectively or in which sequences of light chain
CDR1, 2, and 3 are SEQ ID NOs: 8, 9, and 10, respectively.

In a fifth aspect, there is provided an antibody that comprises a heavy chain CDR
comprising an amino acid sequence of the heavy chain CDR of the antibody as defined above
with a substitation, deletion, insertion, and/or addition of one or more amino acids, and is

functionally equivalent with the antibody as defined above.



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 antiboay 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 whichrphesphepsatedyiosiadsinaldeiestachid At WeR LRIRGUING) i(ng?JF'@a) a
AXL-expr$s%in cell dto%e.t;[hgr with an AXLJig%nd- é%tt{ ?nth%o%y acco%l_ing to any of [1] to [8], which
has an activity that reduces ARL 5 expression level: g? he ARfibody &oedditte th BRASEH] to [9],
which hasdapgitgendsistisisisitoradiiity] Brt] eiiantibdith).according to any of the following (a) to CD:

(@) an antibody (fxZ8z)eradycrdirom.a hylyidoma depositeddnderAgeession N rERM,
5BP-10858; (b) an antibody (Ax292) produced from a hgﬂbrldoma deposited under Accession No.

FERM BPRRBE62( )2 Aogiis SR (o 3 proidate o Fishbin i s TS Riazs ap agitedngrrséi"Accession No.
FERM BP-10853n 10 {hanuartbdoy«(Ax06)ifvdauagehiihm adiybsidoamaidepasipd 14neer Accession
No. PER -10852:_ (e). an anti reduced from a.hybridoma sited under
Accessio%&?%%%é% \i%‘é:gg& %&%ﬁ%ﬁ%%%ﬁ%‘ﬁ() t?gg%b%(r% zta? h%%%?jgﬁn%ndgﬁ‘é%ited under
Accessiori™BEERM 15BP-10857; (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; 20 (i) an antibody (Ax225) produced from a hybridoma

deposited WidBF KeckLyiBE o PEERIIEP-10854; and (j) an antibody (Ax232) produced from a
hybridoma depositach ueaér dccessictind defHERM BRIEQIBER; present inventors succeeded in

producing anti-AXL antibodies with specific functions 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] a monoclonal antibody that binds to AXL,

{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 [S], 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 AXT. when contacting it to an AXL-expressing cell
together with an AXL ligand;

[9] the anfibody according to any of [1] to [8], which has an activity that reduces AXL



[12] an antibody that binds to the same epitope as an epitope bound by any of the antibodies
25according 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; 30[15] an antibody that comprises a
heavythain 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 fexsgenatiyearglivalent with the antibody according to [14];  [16] an antibody in which

sequenges offighthaly SRR dir% BNES @8 BE RIDWIRE 1B InpRE AR HEREGIVEY:viry-[17] an
antlbodfellmat comB IS§S a light chain C IEEO ising an amino acid sequence of the 6 light chain
CDR of e afiB8 £}° SRR R8 1 AP Aht e%%@t‘i‘f%ﬂ%@&%l@ion, insertion, and/or addition of one or
more afmjnoaacidspadiy (8 £0RS}prallyced) fivaledtybhiiddhe depisdey asdardiog:$eidhod IBERE antibody

acgording tqg&y. of [13] to [17] that is a chimeric antibody; 5[19] the antibody according to any of [13]
to [17] that is a Humanized antibody; [20] a hybridoma according to any of the fpllowin% a)to (j): a

hybriddia FEFEEIRMEYI AP Roduedisr NBoRERPE foregipeailessm)der AsrrrRAGe under

Accessitih N@5FERM BP-10859 (Ax292); a hybridoma deposited under Accession No. FERM

E}E)brll glo a(ﬁéésﬁl%jgg %‘K%g?%&%‘ég%%%@#g&%ﬁ%%ﬁ%ﬂ Cl)(\quél%% ;% 1%58?1.302"%%%‘?8%;)0& ed under
AccessiitN8SEERM BP-10857 (Ax284); a hybridoma deposited under Accession No. FERM
BRy1083P (Ax 8itifa)a (nyeiairsl €eoste0aundeidd seessHomiig uideR N BRsAIBTb (Al
BP-10852; '
(e) an antibody (Ax258) prodﬁced from a hybridoma deposited under Accession No. FERM
BP-10856;
(f) an antibody (Ax284) produced from a hybridoma deposited under Accession No. FERM

15 BP-10857;

(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; ' _

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

(3) 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

25  according to {11]; '
f13] 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, 3,
and 6, respectively;

30 [15] an antibody that comprises a heavy*thain 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 |

35 10, respectively;

[17] an antibody that comprises a light chain CDR comprising an amino acid sequence of the



15 (i) a hybridoma deposited under Accession No. FERM BP-10854 (Ax225); and (j) a hybridoma
deposited under Accession No. FERM BP-10855 (A8<232); [21] an angiogenesis inhibitor that
comprises an anti-AXL antibody as an active ingredient, [22] the angiogenesis inhibitor according to
[21], wherein the antibody is an antibody according to any of [1] to [19]; 20[23] a cell-growth
suppressant that comprises an anti-AXL antibody as an active ingredient; [24] the suppressant
according to [23], wherein the cells are cancer cells; [25] the suppressant according to [23], wherein

the antibiéhy 82k ahibekihassshafyxs ayrertpLi 6] vith 1zepsiasappiekssan: inscoigdingitd/[23],
whereinatiitvatiofde aniibordyaisian antiedy ihaiibinds 1 HNKL: ta7 the sHpRBSsaiasgording to
[23], w icEI _,mp_rises_ as an a}cf[ive ingredient an antibody tha_lt binds_ to IgD2 and hafs a _
phosphorylatidn-inhibition activity; [28] an AXL phosphorylation activity inducer, which comprises an
anti-AX L1&htissepaitbadysetivedingr ity B0t Thibat ér ackionditmataifely;wherein the anti-AXL
antibodyigjanienibostidtnad donasete, e o305 1he Mevash aceardingiia 2Blsudagrein the antibody is an
ant!bod §icor(;él%n%}t§0 6]; %ﬁl n AXL ph%gt%h(%ﬁgtlon ac&gylty, nhibitor, WhIC‘h comprises an an.tl-AXE.,
antlbodi;2 afl R BEREFTEs L RhiSHSFEER SRS [31], wherein the anti-AXL antibody is
an antitfetly saxthiddeeodysited ViBBY thechskibitdfaddiRAn B ol [BE WAe2sin;the antibody is an
antibody/la COPHRGAoHI Al Rpblic i3 R AQRIL AR HSER AP Yk XPIESEIAN level, which comprises
an a”t"(c%L Ay A A S S kion No. FERM BP-10853 (Ax223);
10 (d) ahybridoma deposited under Accession No. FERM BP-10852 (Ax96);
(e) ahybridoma deposited under Accession No. FERM BP-10856 (Ax258);
(f) ahybridoma deposited under Accession No. FERM BP-10857 (Ax284);
. {g) ahybridoma depo_sited under Accession No. FERM BP-10850 (Ax7);
(b) ahybridoma deposited under Accession No. FERM BP-10851 (Ax51);
15 (i) ahybridoma deposited under Accession No. FERM BP-10854 (Ax225); and
() ahybridoma deposited under Accession No. FERM BP-10855 (Ax232);
[21] an angiogenesis inhibitor that comprises an anti-AXL antibody as an active ingredient;
[22} the angiogenesis inhibitor according to [21], wherein the antibody is an antibody
according to any of [1] to [19];
2200 [23] a cell-grbwth suppressant that comprises an anti-AXL antibody as an active ingredient;
[24] the suppressant according to {23], wherein the cells are cancer cells;
[25] the suppressant according to {23], wherein the antibody is an antibody according to any of
[1] to [19]; ,
[26] the suppressant according to [23], wherein the anti-AXL antibody is an antibody that
25  bindsto FNDI; ,
[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 AXT phosphorylation activity inducer, which comprises an anti-AXI. antibody as an
active ingredient;
30 [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] anAXL 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
IgD2;



[35] the agent for reducing an expression level according to [34], wherein the anti-AXL 5antibody is an
antibody that binds to FND1; [36] the agent that reguces the expression level according to [34],
wherein the antibody is an antibody according to [9]; [37] a method for inducing phosphorylation of
AXL using an anti-AXL antibody;  [38] a method for reducing an AXL expression level using an
anti-AXL antibody; 10 [39] a method for inhibiting the phosphorylation of AXL using an anti-AXL
antibody; [40] an anti-cancer agent that comprises an anti-AXL antibody as an active ingredient; [41]

the anti-t3ncéredgbitiatcordidnetpB] WivbessintHes antibody is areantipdagcaecdirding tlanyddr [1] to

[19]; [442] The antli-eANEf.REEM AScoingdadAQb wihichicomprisesaarAmachya inaredignian
15antibody that.binds.to IgD2 and has a phosphorylation-inhibition activity; [43] the anti-cancer agent
accordﬁfb%*{’fdf%ﬁé?@fn the cancer is pancreatic cancer, gastric cancer, lung cancer, osteosarcoma,

colon cgider ity egtatelcarederingelasapnessendisre taaiocdingsl BAHrindharaincts angrifi&leiomyoma,

thygoid %ﬁ.m%%r?, cancerste %%Qm%wgg, bladder cancer, renal cancer, glioma, neuroblastoma,
or esophageal cancer; 20[44] the anti-cancer agent according to’gﬁi], herein the gancer is glioma,
P&

gastric S celerrotibaiAr Ut dhe RIS ON (eTrh AT TR0 fIERdBAHBRAPORD AT or breast

cancerarfdbddhaantidaneefggent according to [43], wherein the cancer is pancreatic adenocarcinoma

Qigfsfig{m%Mmﬁggﬁﬁﬂi%ﬁpﬂﬁmﬂwaﬂon-inhibition

or breagt-gancer; ]
: activity,%‘ém ?éert#gé_%gj igg?ﬁﬁllgj#rg%s&n ogenesis using an-anti-AXL antibody; * [48] a method for
using ai$ Shtidrethadifs dginciRasaAGEF RGNS ARABHoM TR RE Rod for suppressing

celh growth) usinganani-AXibaniodyHsdharyethecbix Meatig andiai-piEventittgdancer using an

anti-A ntibody:. [51]am d for using an anti i i | .cell-growth

suppress t;%%tijcgl[l r%eel]tﬁ%%flfo{? %ﬁﬁ@gﬁ%%??‘fgﬁ é%%%%ﬁg éﬁ%ﬁ‘ﬁﬁ%‘% ng %%%ﬁi:qncer agent;

[53] a rithodhorusieapest ageriaccosdimsseyi4Rlnhersiatherrgtiborndprp AntRefviAstRISing2)] a

metho%}@rdfsrtim@mg%ti-AXL antibody in manufacturing a phosphorylation inhibitor; [55] a method for
|

son ST e Lopndesn sl R A e e o
ahimal avitivedpépidencsiphidiipedtns FRDshoayseiredubition activity;
[43] the anti-cancer agent according to [40], wherein the cancer is pancreatic cancer, gastric
- cancer, lung cancer, osteosarcoma, colon cancer, prostate cancer, melanoma, endometrial cancer,

ovarian cancer, uterine leiomyoma, thyroégi.cancer, cancer stem cell, breast cancer, bladder
cancer, renal cancer, glioma, neumblastoiﬁa, or esophageal cancer;

20 [44] the anti-cancer agent according to [42], wherein the cancer is glioma, gastric cancer,
endometrial cancer, non-small-cell lung cancer, pancreatic adenocarcinoma, or breast cancer;
[45] the anti-cancer agent according to [43], wherein the cancer is pancreatic adenocarcinoma
or breast cancer;
[46] the antibody according to [1], which has an AXL phosphorylation-inhibition activity;

25  [47] amethod for inhibiting angiogenesis using an anti-AXL antibody;
[48] a method for using an anti-AXL antibody in manufacturing an angiogenesis inhibitor;
[49] amethod 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,

30 [52] amethod for using an anti-AXL antibody in manufacturing an anti-cancer agent;
(53] amethod for using an anti-AXL antibody in manufacturing a phosphorylation inducer;
[54] amethod for using an anti-AXL antibody in manufacturing a phosphorylation inhibitor;
[55] amethod for using an anti-AXL antibody in manufacturing an agent for lowering the AXL
expression level; and

35 [56] amethod for producing an anti-AXL specific antibody comprising:

(a) immunizing a non-human animal with a peptide comprising entire FND1 or a sequence



8 comprising at least five or more consecutive amino acids thereof; and (b) collecting an antibody from
the non-human animal of (a) or collecting an antibgdy-producing cell to collect an antibody produced
by the antibody-producing cell. 5Brief Description & the Drawings Fig. IA is a photograph showing the
activity of an anti-AXL monoclonal antibody (Ax292) of the present invention, in inducing AXL
phosphorylation in cancer cells. The antibody was shown to induce the phosphorylation of a kinase
domain of AXL. Fig. 1B is a photograph showing the activity of an anti-AXL monoclonal antibody
10(Ax2a3ymf she présenfinventiame icoindocinvg Mkn@hmslphhewaﬁmnm cancer cells. The antibody was
shown g, indie e phosRBANIafaN Bl lsinase domain ol fianddils a;photoaraph showing the

activity of an antl-AXL monoclonal antibody (Ax285) of the present invention, in inducing AXL
phosplieiedsrPirdiies Feb iR colechrmpBY &§W@lh%@§%ﬁ%%%?ﬁ&ﬁgn of a Icinase
domain of AXL. 15Fig. 1D is a photograph showing the activity of an anti-AXL monoclonal antibody
(A§22 % 2.0 res%lt.lO nrﬁ)n n mducmg AXL phosphorylation in cancer cells. The antibody was

f a Icinase domain of AXL. Fig. IE is a photograph showing

the act|V|ty of afiartAA@ PhRiRetBh shaniBe Hie esioBy Of thik Bredeili MRt s HERINg AXL
phOSpQMM@ﬂ%%@%n@%ﬂﬁe&ﬁ%%ﬁ ar&&gﬁgwas shepRog inghicemtbe resfiborylation of a Icinase

domain of tt%e CtIVI of an a L monoclonal antibody

AJ in
(Ax51)a(5’fnt & Kr‘ggﬁﬁ]ﬁ%é u|'£r%:| l'}hgrg Vé] epende natsphosp?%or;#[ ation'of AXL in a cell. The
antibody was SﬁkgW]cﬁaﬁmm‘ﬂmmﬁeﬁ]iééhG%@ééhﬁ@ﬂ‘pﬁb@%ﬁb%ﬁthﬁ@W&ﬁ@Mbﬂﬁbf AXL. 25Fig.

2fyis aahe [?ﬂgh@ f@é@ﬁ%ﬁﬂéﬁﬁwm afweia | AXL ﬁbﬁ@ﬁ%ﬁ%&ef&éﬁébd dmﬁ presEnt
invention ibiting ligan en at| nace antibody was shown to
inhibit ﬂ%lhag ?feigé’ ‘BF? Eﬁfﬁlerﬁiﬁ%’%#ﬁ Ag or A3 Fig. 3A is a photograph
showing the ac’E’mgI)l Ofian mﬁto@aplmmm&lmbwﬁwm%XmeQﬁQ%}nnhbedmon in

Inducing, gxds Eg%gégﬁ{'%éﬂt%mﬁ%&h&ng “ﬁ@&%&?ﬁﬁ@ﬁmﬁdeﬂé&% therglgwnmodulation
of AXL proteln ig. 3Bisa photograph sho |n tivity of an antji-AXL monoclonal antibody
(Ax284‘3136‘|3’9f5’ pras e iragHC s RRGR) i G AT lls. The antibody was

shdwn to indudeéigh el enhothgiatibrsod Xk t;bacneumtyaff gn 3GtissXphetogdpiesmoitindythe activity of
an ant A% TionarioRt e iR0g A5 R RRA BRI T RN Loy odulation in

cancer cells
antibody was shown to induce the phosphorylation of a kinase domain of AXL.

Fig. 1E is a photograph showing the activity of an anti-AXL monoclonal antibody
(Ax96) of the present invention, in inducing AXT. phosphorylation in cancer cells. The
20  antibody was shown to induce the phosphorylation of a kinase domain of AXL,
Fig. 2A is a photograph showing the activity of an anti-AXL monoclonal antibody
(Ax51) 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.
25 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 Ii:gand‘.-dependent phosphorylation of a kinase domain of
Fig. 3A is a photograph showing the activity of an anti-AXL monoclonal antibody
30 (Ax292) of the present invention, in inducing AXT downmodulation in cancer celis. The
antibody was shown to induce the downmodulation 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.
35 Fig. 3C is a photograph showing the activity of an anti-AXT monoclonal antibody
(Ax285) of the present invention, in inducing AXL downmodulation in cancer cells. The



9 antibody was shown to induce the downmodulation of AXL protein. Fig. 3D is a photograph
showing the activity of an anti-AXL monoclonal antibody (Ax223) of the present invention, in inducing
AXL downmodulation in cancer cells. The antibody vas shown to induce the downmodulation of AXL
protein. 5Fig. 3E is a photograph showing the activity of an anti-AXL monoclonal antibody (Ax7) of the
present invention, in inducing AXL downmodulation in cancer cells. The antibody was shown to induce
the downmodulation of AXL protein. Fig. 3F is a photograph showing the activity of an anti-AXL

monoclgﬂ%mi%gghowgﬂﬁzggﬁggg@mﬁﬁyﬁﬁgg%@ﬁmgﬁg%AXL downmodulation in cancer

cells. The 10 antibody was shown tg induce the downmodulation XL protein. Fig. 3Gis a

photograph sh (5] Q@E\ﬂ%?%sgﬂﬂgﬁg(@ﬁﬁfﬁ%%ﬁéla&WMPm grabedy invention, in
inducingAXL3d ot pohstationvientiancier indlisinghe i dbodinvaslshewn taipeuegithe ggwnmodulation
Of AXL BGISifly was shFith A5 APIRAYARNANONING 41a styityof an ant-AXL monoclonal antibody

15(Ax258) of the, present invention, in_ inducing AXL ownmodtilation in cancer cells. The antibody was

shown to inducbithe doihphSH RS sBrrire Riomstivity of pryantis X Ermennglanal phttoghaphxdhowing

the activfihefptiegeantinittionondathnah gATHO dies:ehsde]RIREERIIMRAIEN( AXRR2:ANAIE, #2285, and

AXZ84)3E§U&}H@QH@J&Yﬂé%@@gi%@&ﬁ%?i&i-cl,_ Kﬁf@tib{g{iies were shown to have an inhibitory activity of in
) BBy

. Y 1 . : .
vitro 20angiogenesis. Ig. 5'1s a drawing s OI\))\(ln_gl%he antitumor effects of the anti-AXL
monoclonal antib®diEdoh theteserhshevansche ARPES; ab@Bmtiigs. meo]onabERiModg, AX51,

A>%84$xam:§5&ém&mm%$aﬁﬁmgmfﬁlm@g Qf}t!uﬂllﬁﬁrﬁﬁﬂﬁéﬁ%ﬁﬁ ﬂﬂgd%&@@@é@é?m%ﬁig- 6isa
tahje s %@g [ [ effects nti-AXL.monoc %,@nti odies of the 25 present invention
(Ax223, Alxzsél, A@%éﬁ%egén@( gg?i)% ?.,1%1)(@{1? 1)?51803” RS9%) (2) in a mouse xenograft model
of human pancfégtitChifenpleirgrnmshevitng thernetiiding frea bt demairland! antibody
phosphgrytsjart-inihiieatastivitiel aasianibodys, dowhidod s Golraving shawing the.antitumor
effects of an n;%—ASog Onvgqolr,gg%li%nal %r‘]tg%AffS of t esent invention in a mouse xenograft
model %?%umgn‘ 6reas; cancer. 56 B& ¢ 3’&9 Wethvention A novel anti-AXL
antibody is pro¥igedtbistmahsiegemtinhention M exsovierp & anoarei -UsEl ofribverelotiaA Xt tidstbody is
provided bysteopiRe griseMaRORion, in idhRISASMUBARIcHRLIMIASoNs Q1 the antiAXL antibody of
the preseiq)t |gvent|on SO . . ' .

antibody was shown to induce the downmodulation of AXL protein.

Fig. 4 is a drawing and photograph showing the activity of the anti-A XL monoclonal
antibodies of the present invention (Ax232, Ax292, Ax285, and Ax284) in inhibiting in vitro
angiogenesis. The antibodies were shown to have an inhibitory activity of in vitro

20 angiogenesis.

Fig. 5 is a drawing showing the antitumor effects of the anti-AXL monoclonal
antibodies of the present invention (Ax223, Ax285, Ax96, Ax292, Ax25 8, Ax7, Ax51, Ax284,
and Ax225) in a mouse xenograft model of human pancreatic adenocarcinoma.

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, 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.

30 |

Best Mode for Carrvine Out the Invention

Anovel 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-AXL antibody of the present invention so
35 longas 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



35long 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), foliii (such as 10 an
altered antibody, modified antibody, antibody fragment, or minibody [low-molecular-weight antibody)),
or such. Although there are no particular limitations on the anti-AXL antibody of the present invention,
the antibody preferably specifically binds to anexelelcto and is preferably a monoclonal antibody. 5The
anti-AXL antibody of the present invention also preferably has a cell-growth-suppressive activity. A

prefera Radim. f | Jeloln™ f nt inventionis anti-AXL, antibodjes
binding?f ?ﬁ% As&%td 9feﬂgtr§%rf(f)i}tn& {%ﬁ@m%%ﬁdgs%ﬁ%égﬁg%?‘% ?ﬁ)%éoi %o%ﬁ’é?%m%‘ﬁ%‘ﬂﬁts in
particul &P 1BR =§i@ﬂi‘ﬁ§anfi‘;}ﬁl?@kg%ht%§6 YR FBHEaviiEHeREen thetradeiotlotsibadsivédies.

Binding thetjvityeof anvintixh, dntibcitedipfeRDblsanhsrrvilioiedshy amelbpe Eﬂ@‘d‘é’%‘i@fﬁ}% gkilled
in the art, §o5 8¥ANRIE; methods described below. Binding activity of anti-AXL antibody to FND1 is
confirmed by electrophoresing FND1 and western blotting with anti-AXL antibody. 15An anti-AXL
antiody with addfigha-Aettignihosx efighspissans ucstioralre rfbtebéyirsdiment of the anti-AXL
antibodyadf-thevate seninnyartmsivAn anti-AXL antibody with agonistic activity for AXL refers to the

induction of pho IPS? tion mediated, by. AXL f}{’}@f‘rti larly to %%inductio,n of the phosphorylation
reaction of tyroé?r?é,_wéﬁ%ri\%ﬁglgfﬂ AL %%n%ﬁc?gg bin sat%%é%%.g% g B HE D rticular
limitatioffdon ¥ e2fiibediss hiedipiroEhRbirylation reaction that is induced by the anti-AXL antibody with

agonistic activity,sae exanfiRie ihelmlasmiies atepines Pher VAR AL AKX MEINERS NG AR ARILAXL
arit(@,bodxa%%ssa (ﬁ\cistiﬁ aﬁti\ﬁi%can be detemined with a method known by those skilled in the art, for
example, tlﬁgj 0d tesetibag BRISHIA A AR AR5 I9SE RbribeertiRatic®is expressing

AXL (such as CRIODSASNINBLZSLI-0Pg5 Btinties 1 INENdoAXbeis wiltusied gt eisddissidiom the

cells. Thethyasingiva tiﬁﬁﬂ_%f@,@@%%b&%ﬁﬁ@ﬁﬁ@iﬁ@d@d@;%@@&IBQHW@A@H};%@-QVW of .

ant-phgsphorosine antadiore specifcally, o anieAXL antapdy con be tonfiTied as having an

agonistic activity With 1e 'th BadSHe i thHE ERpsLe mn blotting with
anti-AXL antibody.

15 - An anti-AXL antibody with agonistic activity for AXL is an example of the preferable
embodiment of the anti-AXL antibody of the present invention. An anti-AXL éntibody with
agonistic activity for AXL refers to the induction of phosphorylation mediated by AXL, and
particularly to the induction of the phosphorylation reaction of tyrosine, when the anti-AXL

~ antibody binds to AXL. Although there are no particular limitations on the target of the

20 phosphorylation reaction that is induced by the anti-AXL antibody with agonistic activity, an
example includes the autophosphorylation of AXL.

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 test
anti-AXL antibody is contacted with cells expressing AXL (such as Calu-1, MDA-MB-23 I,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 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)

30  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); '

35  (c) anantibody produced from a hybridoma deposited under Accession No. FERM BP-10856
(Ax258);



Examples of anti-AXL antibodies with agonistic activity include the antibodies (a) to (g) 30below: (a)
an antibody produced from a hybridoma deposited under Accession No. FERM BP-10858 (Ax285);
(b) an antibody produced from a hybridoma depositéd under Accession No. FERM BP-10852 (Ax96);
35(c) an antibody produced from a hybridoma deposited under Accession No. FERM BP-10856
(Ax258); 11 (d) an antibody produced from a hybridoma deposited under Accession No. FERM
BP-10859 (Ax292); (e) an antibody produced from a hybridoma deposited under Accession No.

FERM 198%3 &b tib gn SRINe herepitoR nized by
an antltzzB f?g ngﬁg%g%@(a) to@?é?%ndg%&){ fﬁ%nt%@%ﬂgﬁth a C%%Ig%%%&ug}r?ge |dent|caI?tg%??e9CDR
€0

sequen antlbody of any one of (a) to (e). An antibody recognizing the same epitope as

an antifedy desutibety sbodeceddrba 10gbtainet: deposidmnbutaldoh exssipleNthe BRUNGP dessribed

below ( sz\ﬁ\gljether a test antibody shares an epitope with a certain antibody can be confirmed by the
pe on of theh’i’ 61o antibodies for the samg epitope. Competition between antibodies is detected

EHWEFA LESRPHARE kSR CBRHgBRtFe I IR PRoresRaRvERE hi anpreibestylef any
Cross- bbmck)lﬁ@agsagl) 8pecifically, in a cross-blocking assay, AXL. protein coated 150nto the wells of a

microtiter pl GUbRLEE Rt bsanc the candid te com etitiv antlbody, then
an antitg%(L%ﬁ%%?c@,?as mdgﬁ:ated% g\é/%éi §£§ The a%m]%%n%%ﬁg & afore oreme r¥e AR L
antiboo‘ﬁ%@dﬂcﬁ the AXL protein in the wells is indirectly correlated to the blndlng ability of the

candidate com mmimmﬁgibecbgﬁmm@ﬁm}e @mpeﬂ@%@hﬁﬁtﬁiﬁ@é&:ﬁ&é%&&g%ﬁggg Thutf1 the
e T SR8l omtectwith AXL protein and the
greater the incré2$asr ﬁw@%ﬁﬁmﬁd&f%ﬁ%@ l@ﬁﬂymdﬁﬁh I eHeinans shtedntitepoiirpedtbin.
The amibsiosobastibady Hheund tathedialibeak bawsepadfed easiyy taRelingdbe Antiaacs i
advancg, EoL G ngfossb!)? {%E %Is%gyagrtlt?xoq}f(g ang go%%%tsﬁ dEﬁlé]g For example, is a
preferable cross-blocking assay.  Specifically, in a cross-blocking assay, AXL protein coated
15 onto the wells of a microtiter plate is preincubated in the presence or absence of the candidate
competitive antibody, then an anti-AXL antibody, as indicated above, is added. The amount of
the aforementioned anti-AXL antibody bound to the AXL protein in the wells is indirectly
correlated to the binding ability of the candidate competitive antibody (test anﬁbody) competing
for binding to the same epitope. Thus, the greater the affinity of the test antibody for the same
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 in the 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  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
30 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.
35 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



25avidin-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 30 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

antibodys dilteenatively, amieinyan aBHPEY. s Herdressirarihe spmensRecies dut r&&f@@&%&ent class,
the amount o 0@%%935? ?oKi r'hd to thg Wéalésa céan be ﬁasur é/%/ig[#gaé%lbocg% gtgﬁt r%%) ach class.

351f a candidate competitive Shtl o y can 168KHS st 20%,
preferabipdsytatie sen@0nte0emrahet poorpepreferdbhding ae r@aﬁam%mm@ré@ afznmmmhemmmng
activity ﬁﬁpwdfﬂ@@ntrol test performed in the absence of the candidate competitive antibody, then

the_candidate c petitive, antlbod antibody that supstantially binds to the same epitope or that
competes for b| EWQ@&%@ %&esﬁg SIS RNE RS é?f? B IBeHRe

determidatipeabfcatiGD& s@qctemtdm@a:mém: gmﬂoodyd/\bbhcmﬁhm&q%neeﬂmmdmgmdhat of a

certain gnilpody-aasube ReeuaHibYy: esrskiled B be,att according ok naum meihads. For example,
a CDRdéliqriJence can be determined %y determlnlng the full-length amino acid sequence of an

antibo 8 AG RS GUERSOO R YIRS FEHIEATARA AT SERISRTG RE BB Rpplying
the detanrchmeelsamﬂmgaﬁdas&mdmcbﬂapﬁﬂmdg@ba@eﬂiﬁmééaﬂbmmm@m sethtednesageveloped

by Kab I lth-and Human
e %%ig}@f@%%%ﬁ%%ﬁ%“m B e be

determii@8 Mﬁ@%%ﬁé‘déﬁ%r@&ﬁ%%@’(ﬁ%ﬁmﬂ@ Sergicey $HB8ht. dhrBambERdHbman

ServicesatkSvorvatt nhe nulbating Qi CER Js@@de)ndésa%hebﬁrudmgthaﬂrau@craﬁtg setheaigtniioan
antibod e eter one skilled.in the art in
accordg{rﬁéﬁeatl\sv!{l%t}q,aj‘%gé)%vr?‘g rrh?eﬁrogéﬂgeﬁ%/g)? gﬁ%gi(ﬁl % sgvcfﬁeeshr?égleég I(r:minten hiileltl((:)It ¥ certain
antibodyHg5-HRR an identical sequence in at least one CDR of the six CDRs that are present in the

angbody. Howemer ﬂmpia;rgrﬁmhmete&ad@mbﬁ@eaﬁ M@@M@%ﬁ@ﬁ&m&l&a&s&r@se ntin the
20 heay ol |n or an |der}1)t|cdell ¢e w&gléﬁﬁrg resent |8at£10e light chain, an en more
prefera%é{‘r §has an %en%lca éoequence in a% S CHRE) presenl’%ﬂ.'tl’%'rl ﬂlﬁ%gh &ntlbodles
with a CDR seq%%h%%hqﬂ@t witerftbR %%ﬁ@m%@éh@tbﬁ@EéﬂmWYWMMenc
antibodigsmand ynanized anthediescORIvEie sntibpiis srans-byranizedaniiagdias will be
gs;;f'bgd e A STB 23 R PrEiae smbedimelt f e apiAX. gy of
heavy 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 sequence of a certain
antibody include chimeric antibodies and humanized antibodies. Chimeric antibodies and
humanized antibodies will be described below.
25 An example of another preferable embodiment of the anti-AXL antibody of the present
invention is an anti-AXL antibody with antagonistic activity against AXL. An anti-AXL
antibody with antagonistic activity agaihst 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 (as6) to AXL, and particularly the tyrosine phosphorylation reaction.  The inhibition of the
30  phosphorylation reaction can be carried out by inhibiting the binding between the AXL ligand
- and AXL, 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-AXL antibody has antagonistic activity can be determined by a method
35  known to those skilied 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



invention is an anti-AXL antibody with antagonistic activity against AXL. An anti-AXL antibody with
antagonistic activity against AXL refers to an antibody with activity that inhibits the phosphorylation
reaction mediated by AXL induced by the binding afsan A.XL ligand (such as Gas6) to AXL, and
particularly the tyrosine phosphorylation reaction. The inhibition of the 30 phosphorylation reaction can
be carried out by inhibiting the binding between the AXL ligand and AXL, or by another method.
Although there are no particular limitations on the subjects of phosphorylation inhibition reaction

induced, by, g, A RSHBOY Wtk ANiAGariStR U, SABIER B the auophosphoryiaton

of AXL. hether an anti-AXC anfibody has antagonistic activity can be determined by a method
35know RGP HBERIEKi e s crriamgdacesahfslasicthin theromraedhiled samM A test antibody
is contaatdchirdtipioaliscskpressnghAX Msticihas feally larMiA-MB- 23 bedPddnlkdbc drfierlls) 4ogether
with an i N ntly.extracted.from t lls. Phosphorylated tyrosine is
confirm@j%n%n(%t%t%%%bg'gtgg%g Yﬁ ﬁg%%%%%{é%ﬁﬁﬁﬁ ct%sﬁ%réggélqgrﬁap?ﬁ%%%ﬁl&syrosine antibody. More
specifically, an BRI ahapody daatibediasvdueatigenivis astagorintiedscuvitioditagahe fithods
describgeldvthe Examples. Examples of anti-AXL antibodies with antagonistic activity include
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No. FERMBP-10851 10(Ax51); (c) an antibody recognizing the same epitope as the epitope

recognignd by anaRpeY e ¥rene: ofvial denth)aandidd) aaantibedy hanpora R pepmgice
idaﬁ@ticaééft%stge' CDR sequence of an antibody of any one of (a) to (c). 15An antibody recognizing the
Itop

ee ‘and an antibody with an identical CDR sequence can be obtained with the methods
previously desenbbady recogmiaintibibdsanitheptieniomistic cutivity isogeiddby s iitihgdanofagenesis,
suppregsingqall @rovythnand the like. An example of another preferable embodiment of the antibody of

the pref nt invent'&?n 20 is.an agi%?g% with acgvit that Egduces the AXL expression level. In the
presentHveftiBAP84 R 1hE SRTRFEVEFBR 28K IO A8 Sridft SFEUS IO AR ATHRREYARREEAE of AXL
alreadyopeesifal tiorG)gh the degradation of AXL or such, or can indicate a reduction in the amount of

newly expressed-AkifeubRIERsINg e et esninn Aha K MheRILRe AL AIAIRSHIRN level has

decreased can be confirmed by a method known to those skilled inthe art, and for 25example, by the

metho PRSI EaHRIAR AR HR bR MIcheds 8IS WS ERs&PGHth cells expressing AXL (such as
Calu-1, MDA-M&s 23t bod Plith4htegls)stinatthétaisayefud fAXhhiskignidpithereells pphssagently
detecte&l@)éligmﬂm@%gq&gr such. A comparison is then made between the amount of AXL detected
when the test antibody Is contacted and the amount of AXL detected when the test antibody is not

contacted. MoréR5&ameR9! tkeiprdostils smprshingctihe aatvrinod sheasemmddnnemieon

Examplean antibody with activity that reduces the AXL expression level. In the present invention,
reducing the expression level of AXL can indicate a reduction in the amount of AXL already
present through the degradation of AXL or such, or can indicate a reduction in the amount of
newly expressed AXL by suppressing the expression of AXL. Whether the AXL expression
level has decreased can be confirmed by a method known to those skilled in the art, and for

25 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 AXL 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

30  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;

35 (b) anantibody (Ax96) produced from a hybridoma deposited under Accession No. FERM
BP-10852; '



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; 35 (b) an antibody (Ax96) produced from a hybridoma deposited under Accession
No. FERM BP-10852; 14 (c) an antibody (Ax258) produced from a hybridoma deptsited under
Accession No, PERM BP-10856; (d) an antibody (Ax7) produced from a hybridoma deposited under
Accession No. FERM BP-10850; 5 (e) an antibody (Ax292) produced from a hybridoma deposited

under Accession No..P -10859;, (f) an antibady (Ax223) produced from a hybri deposited
nder AGLo ol N ERYT SPTOHER. () ol oy e e Nob o
depositB§-dfA8ep:Accession No. FER1M 10BP-10854; (h) an antibody (Ax284) produced from a

hybridopsp depasiiesiynaeriserpsianiies kERMBRR88R4itdd anantibedy:sa008izirg.the same
epitope%agg gdg??pitope recognized by an antibody of any one of (a) to (h); and 15(j) an antibody having
a CDR ‘sequerice identical to the CDR sequence of an antibody of any one of (a) to (i). An
anfibodfeYecoymitiveiiheAsafis prithsedafionan hybiidelpdsimgiiad isitidaceBRisSquERB&Lan be
obtainegpyithgtite methods previously described. An antibody with an activity that reduces the AXL

expression level'is usefyl for 20inhibiti angiogenesis, syppressing ¢ell growth, and the like. An
exampliot EHEPEYAATARS EFELEhEHEOF (N S Eady ST prees RIFEHion fs B bibody with
an angiBBeriEsis-inhibiting effect. Although there are no particular limitations on the

angiodgpesigintiiag effesisgllia piesakineryian: e lngshsdaew omaiongihigad vessels s

inhibited, examples include an'inhibitory effect on the migration 25activity of vascular endothelial cells,
aﬁ%po&%ﬁigﬁﬁﬁucing effect on vascular endothelial cells,
(h) an antibody (Ax284) produced from a hybridoma deposited under Accession No. FERM

BP-10857,
(i) an antibody recognizing the same epitope as the epitope recognized by an antibody of any
one of (a) to (h); and . ' |

15 (j) anantibody having a CDR sequence identical to the CDR sequence of an antibody of any
one of (a) to ().

An antibody recognizing the same epitope and an antibody 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 example of another preferable embodiment 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

25  activity of vascular endothelial cells, an apoptosis-inducing effect on vascular endothelial celis,
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

30 ftissue), 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

35  preferable tissues are glioma tissue, gastric cancer tissue, endometrial cancer tissue,

non-small-cell lung cancer tissue, pancreatic adenocarcinoma tissue, and breast cancer tissue,



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. Thepe are no particular limitations on the tumor
tissues, and examples include pancreatic cancer tissue (such as pancreatic adenocarcinoma
30tissue), 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, eadpmeliPhEANGSTUSIE. VAN FACE! lisPie.eine Jsjamyoma tissue, thyroid cancer
tissue, ¢ancer stém cell tissue, breast cancer tissue, b adder cancer tissue, renal cancer tissue, glioma

tissue, neurobla¥FhEniRENL AherEbephAgt ar casREcssisenMbléngsEFesoran s wonfumadebglioma

tissue, gashic ¢anoer tissies skidembirad caNsel fissgnias- smadzaelk lbhidieangekissye, pancreatic
adenocarcinoma tissue: a%hbreast cancer.liss 15 pagticularly.pancreatic adengcarcinoma tissue
and bregaost caeﬁ%lgp isfagﬁiei? etheror no eléllfl an |d6%?é%slg%ﬂ§h{§f§§3ﬁé’§1§3 %ﬁﬁﬁgg}v éﬁ%et can be
corfirmBgByds Arserivgkinhn Exammdesskilled in the art, and for example, this can be confirmed using

a commercially gpailablecangiegonasiskitidY orenspacsical dhis tamde geninmedavith.the 5methods
described in thef arrrligjleg. . %oecific examples of antibodies with angiogenesis-inhibiting effects
Y sdames

include® eglf))}lés‘ ou Rtibodies. An example of another preferable embodiment of the

antibody of the presenie efitivathsmprefariive pralitidicedng rdwih-supprés sivbaptivityt 1oAlHough there
are no PAFHGIAKIUNItHRRS 0B ARGk NS WRASE:Grawily is suppressed by the anti-AXL antibody, they

arg preferably cells related to a disease, and mare .prefer%g cancey cells. When the cells are cancer
cells, there are g%&ﬁﬁ:ﬁfﬁ?ﬁi?ﬁ?t&ﬂ&??ﬁ%@%‘%ﬁﬁﬂ gcﬁﬁﬂ gﬁﬁﬁ?@&%ﬁ&@ﬁéﬁ?&?@%& cancer
(such ahparteraaiic mddodyatiiyoma)rdashiy celicmiatad gocadzeni{smal-meld pngfmabbetancer
non-smalireel WAhGRPCENsBRE SHER) QA RASACATA, 5%@&%&&9&&&{98&8&%%8@ﬁﬁgc:aoomaz

endometrial cancer, ovarian cancer, uterine Jeiomyoma, thyroid cancer, cancer s cell, breast

cancer 2B EAERRIER S U RS FRUIES CARGRRAS MO OBIREIBAHS, 2ARROSER PG ICEa e AN BFe
preferabiegozacers el fliolhmngastriec acesmelideihatnglceanae sndondn) aliteaibiuogganien,

Pagereplis.adenonaicioame. ARG ARASLARNGREPALCR Y RANCESAIG Adengeardngma and breast

cancer. 20There are no particular limitations on the mechani e suppression Feén growth by

the antfBSERIGFIRECHRASKE Fiv@rtidh basritcamsioRitidercaacsn sprakserrey gifmechanism, such as
the inhibitiesbiangiogedesiphthedhbintiion dijohospiiaatnticmddie induttian afhaspherdation, or the
reduc“%ﬂd%%@ﬁié)éh%éﬂ r&@r?-igrﬁéﬁyt%ﬂ lung cancer, pancreatic adenocarcinoma, and breast cancer,
particularly pancreatic adenocarcinoma and breast cancer.
20 ~ There are no particular limitations on the mechanism for the suppression of cell growth
by the antibody of the present invention, and cell growth can be suppressed by any mechanism,
such as the inhibition of angiogenesis, the inhibition of phosphorylation, the induction of
phosphorylation, or the reduction of the AXL expression level.
The following methods are preferably used to evaluate or measure the
25 cell-growth-suppressive effects based on the anti-AXL antibody.
As a method of evaluating or measuring cell-growth-suppressive activity in vitro, 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
30  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
35  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.



The following methods are preferably used to evaluate or measure the 25cell-growth-suppressive
effects based on the anti-AXL antibody. As a method of evaluating or measuring
cell-growth-suppressive activity in vitro, a method i$tused in which the uptake by viable cells of
[3H]-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 30the cells is measured under a microscope, or an MIT method is used. The
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inCIUdecmgég%ﬁyéﬁﬂﬁ%sgﬁé%mﬁgtﬁgy%déﬁﬁqéniste;@aeaﬁ‘@?é L monoclonal antthgdy of the present

invention can be acquired using known methods. A monoclonal antibody derived from a mammal is
particularly preferapRlesofrntirXbantipriisty Bh ¢l o sanerasive e isnideitisodies
dedive dbfeatousignimatibdcindédtiese produced from hybridomas as well as those produced by a host

transformed Wit ¢ 380 RIS HGI U BRI P L I AUPRRL ARSI JEREF G g neering
own methods. A monoclonal antibody derived from a mammal is particularly preferable as
the anti-AXL antibody of the present invention. Monoclonal antibodies derived from mammals
include those produced from hybridomas as well as those produced by a host transformed with
25  anexpression vector containing the antibody genes, using genetic engineering techniques.

A monoclonal-antibody-producing hybridoma can be generated using known technology, -
such as that described below.  First, AXL protein is used as the sensitizing antigen for
immunization according to ordinary immunization methods. Immune cells obtained from an
immunized animal are then fused with known parent cells, according to ordinary cell fusion

30  methods, to obtain hybridomas. A hybridoma that produces the anti-AXL antibody can be
 selected from these hybridomas by screening for ceils 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

35  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. »



A monoclonal-antibody-producing hybridoma can be generated using known technology, such as that
described below. First, AXL protein is used as the sensitizing antigen for.immunization according to
ordinary immunization methods. Immune cells obtaijted from an immunized animal are then fused with
known parent cells, according to ordinary cell fusion 30 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
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9.47-9. : ing:Har ratery Press, 1989). AXL. protein purified in_this manner can be
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also be iEetfiog hronly histigbnMolenlsretlonjne fatmenttié%-BE58 XLaliclima Heride obtained

by cherbialrayonhBse{rLABSHN ARNIOsR6ic s SANERasOIHAY A A Kk BPERICE OINE Y
mp@rp%qg?&%@pﬁéon fth%at%urr?%? éAXL enle into an expression vector and expressing 1t, and a
peptide obtained by degrgﬁlnglﬁuman% par(jtein 20using a protease. There are no particular

limitations on tHe PeGidParEdead thélpertial sebrivesdatianmstizog g engiobxafhs Josexample,
can be pigaidies of MOTSR¥RIISNRPHIAE bEiRGANG sRAMRNSS AR A ENDL oL soaR ‘é‘%vaetn'&aﬁ its
five consecutive &éﬂnoa %gl% é:gﬁtbe %Sfe{ablégsed as a partial _ eptide. Sequences co ‘tlalnlng at
least five consecutivé aRino acids reter o HCEOHER& AR Lon RlifiRdsmed Andransd pivme
25prefEraBRPERNY SN ond cprsesingvs andiageptide. dhtaidditiby dsgrdenchemontaiing aklgast
20 - using a protease. There are no particular limitations on the region used as the partial peptide,
and an extracellular region of AXL, for example, can be used.
Moreover, a peptide having the sequence of entire END1 or containing at least its five
consecutive amino acids can be preferably used as a partial peptide. Sequences containing at
least five consecutive amino acids refer to those preferably containing six or more and more
25 preferably eight or more consecutive amino acids. In addition, sequences containing at least
five or more consecutive amino acids refer to amino acid sequences having antigenicity.
There are no particular limitations 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
30  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
35 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



five or more consecutive amino acids refer to amino acid sequences having antigenicity. There
are no particular limitations on the mammal immunized with the sensitizing antigen. To obtain a
monoclonal antibody by cell fusion, it is preferable tg@select an animal to be immunized after
consideration of its compatibility with the parent cells used for the cell 30 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 dsstribedaheye 2Rk ARBIHNESHIID & SR0RHARAANDRIMRINGHIRAND < TEIRAS; For
example, in a typical method, the mammal is immunized by injecting the 35sensitizing antigen”
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severaldifjisameyvefdotiainga, days Fheisedsilzingantive soispiead:d8vait immurizaiigaiatiengilution
to a sui Hution.ratio with phasphate-buffered saline (PBS), physiological saline,,or. the like. The
sensitiz%g%r%%ggﬁ %lggﬁg%%é agmﬁﬁ%ﬁ?eﬁﬁi Fh aéj%uégrlll f') (%%)I(’"alr%lp%gﬂg ch:lgnv%hm fed with

FreUnd By Ra et ieR-anthperéRlisinde e nistia pent deoviii 2ikpamodrslex weightle caedas can
also bethseehwitieth iramigeizingtRitaBISsebEiizRNgsaRiige My BrRaicar cyhenRdaaiiapgRtde with

a low mglecular.wejght is us %as the sensitizi tigen..it is desirable to bind the sensitizing antigen
toa car??é?uﬁlrlgteiﬁe ,ig)l}?:ki]l%lg egl 8%%?%?%%%8?5 I?r%p?ég%gg}rﬁé%iﬁ%‘?%ﬁ&'the like, for immunization.

After the mammidi¢rdbmemmahiasibeen irtmemizadriarthisdoeines trbit banicenesbtifatibeé teel of the
desiredianiiheily iththe:sREd MRS dPGreasadriheimmins callsi ehanve ot A A0the. masamal and

df Il fusion. | jcul I .b ferabl the i Ils.
VA R A SIS A7 L A EoRE T Rer S MR 8% R RS BETEEIE Ffifoma cells

preferablymizgecalsuitable selection marker for screening. A selection marker refers to a trait that

allows cells to liveu@r A1) wdesAEYAIA eNecANdIions KnRwaLeselRGionmatkersnclude
hypoxatil hine- uamne&%?osghogg%sgﬁl transferase deficiency (hereinafter abbreviated to "HGPRT
deficiencP P RCIRGFRUH R TIHE EiB BRSSP B RSTIBEFTE ™ RE de AL RSIRS9Cells
deficieminkiiGPRT tor Mkabirddhygbioventhiaahindptent-thimidnesenditive dhedeioatter Khbvaviated
to SHATgensliMidrke AT RRISINYS Sl AL dinable ﬁﬂ@%&?x%é&@@&%@%@ selection
medium,. However, 20 when fusgd with normal cells, they can continue to synthesize DNA using the
salvagd SRS GORETHeirddns B Tk Asore Rty sadi it }Y%W‘égfé%@@h(hﬁ‘éﬁﬂﬂﬁ?f

HGPR Ehdefiviant ce i Endt ik edefitjentdlisdedivbot indd SRR tadKitiea medium containing

6-thiooygaingy e agANRE eRSRRIIRt ARRKEVIRIRGRRAP- AR R MOHERPUEIG: P ouan

normal célls die as a result of incorporating these pxrl ne.
T-sensitive cells are unable to synthesize DNA and die in HAT selection medium, However,

20 when fused with normal cells, they can continue to synthesize DNA using the salvage pathway
of normal cells and therefore they begin to &grow in HAT selection medium.

HGPRT-deficient cells and TK-deficient cells can both be selected with a medium
containing 6-thioguanine, 8-azaguanine (hereinafter abbreviated to “8AG™) or
5'-bromodeoxyuridine. Although normal cells die as a result of incorporating these pyrimidine

25  analogs into their DNA, cells deficient in these enzymes are unable to incorporate these
pyrimidine analogs and can thus survive in the selection medium. A selection marker referred
to as G418 resistance also imparts resistance to 2-deoxystreptamine-type antibiotics (gentamycin
analogs) because it is a neomycin—resist@@%;_géne. Various myeloma cells that are suitable for
cell fusion are known, and examples of myeloma cells that can be used include P3

30 (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. I.
Immunol. (1976) 6, 511-519), MPC-11 (Margulies, D.H. er al., Cell (1976) 8, 405-415), SP2/0
(Shulman, M. et al., Nature (1978) 276, 269-270), FO (de St. Groth, S.F. et al., J. Immunol.
Methods (1980) 35, 1-21), 8194 (Trowbridge, 1.S., J. Exp. Med. (1978) 148, 313-323), and R210

35  cells (Galfre, G et al., Nature (1979) 277, 131-133).

The fusion of the aforementioned immune cells and myeloma cells can be carried out



25analogs into their DNA, cells deficient in these enzymes are unable to incorporate these pyrimidine
analogs and can thus survive in the selection medium A selection marker referred to as G418
resistance also imparts resistance to 2-deoxystreptggnine-type antibiotics (gentamycin analogs)
because it is a neomycin-resistwes gene. Various myeloma cells that are suitable for cell fusion are
known, and examples of myeloma cells that can be used include P3 30(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. Irpmyn 76) 6,,511-519 9 1 (Margulies, D.H.
ol CaHTOTE B e S RAD e S e o e ke (T T
Groth, $Hstsial 3, Methads Enmpereld§l 08303 35;40)21), 5194 (Trowbridge, 1.S., J. Exp. Med. (1978)
148, 313-323), anddpLeiReaellsHEA IR R IBhe NANRGHI BN 34 bl 3da 133 )n HR& fHgiaR of the
aforementioned immune cells angjm eloma cells can.be carried out 19 accqrding to_known methods,
gt i iR SR e e i s G e

73, 3-46)romotivoiatpatificaligd ihelado prhiethidnre gdetidLEdiGandBeodniiethauftiVan orlinary
nutritive, Guiifre BRediuMdR 18eiResenesrolaceiliusidnpramalel F@mplssehire!Liusion spromoters

that can, be used include polyethylene glycol (PEG) and Sendai virus (HVJ). An auxiliary agent, such
as dimethytEUifoXiGa ¢an also be added as desired to further enhance the fusion efficiency. ~ The
ratio in which thEhematunie edlistathd myelomeetisindreysdend caslbersatsadhitiatity sdt arlgxaniple, there

are prefeiablidpld) HBRAURARBLNE Binibenmyslioma.celn. b amplan, Lguiture media that

can be used forthe cell fusion described above include MEM and RPM11640 culture medium,

preferabRATRIEE R SHEGroRRA B thRECardPe HsAHOR die FRIL Igsiancartribed aavepaldedBN culture
mediunandGRAXO1 648 tyenef melionipiefAabbyuned dppibmentysushias deiaitaitisadmiGma can

Iso b nedi | on i ' to f tf lIs (hybrid )
by hor B o Bl i the culure

mediunSURRETREH Hikihgsi el srvan e W arm alsa dapdiadtrchounigecardiamn, PEG, with an

average molecyell fuglghtiotabiedtcLOQ 600Qaies: dueselal R MOIoMAY) Be addachAlasrAgentration
of; 30%:- wiy).. Subsequently, th Il fusion agents.and other. agents,not amenable to hybridoma
grlogwth ‘E%?f%gér%érlﬁé@gg %&?ﬁ%y?eopfegg elg%sﬁe%nﬁeor? %Iaéril cm?(/)grlloé? 4Sutable %ﬁﬁl£%eni1n§ ium : a?égtg Adicated

above, BsHFIRRESH savdnesmovasdianbal g ataM mng eslbAutenaliRuyshrimsdregn be

Se|efte@w%hﬁﬁﬁ’ﬁ@§%%%wﬁlUWE@UEEQU@@W@,Q:EQ Hg%]}sﬁt%@aﬁmﬁﬁé E&%l,s&ﬁ?%ﬁél%fhle
myelomased,for cell fusion. For example PRT- or TK-deficient cells can be selected by culture in
HAT cu tau}rloégrﬁ e}%i@mvibul lﬁ%?ﬁ‘éﬁ‘ﬁ% r@%%ﬁi%gﬁﬁ%@%%%{%ﬁﬂﬂeé’ ﬁ%\%ﬁ%ﬁ% Fﬁ% %ﬁﬁ“ﬁ%}%ﬂine). When
HAT-séidridensaipsitnascdshroaed bedbefmreeatrflisianentiobaddéiientioarsaitebei cobissfutipdizsad with

nopmal galigicar deberie CivehRe AR, iBdd A Cullidra mediuGiiibigin FIAT medium is continued for
an The hybridomas thus obtained can be selected with a selective culture medium
corresponding to the selection marker possessed by the mveloma used for cell fusion. For
example, HGPRT- or TK-deficient cells can be selected by culture in HAT culture medium
(culture medium containing hypoxanthine, aminopterin, and thymidine.). When HAT-sensitive
25  myeloma cells are used for cell fusion, those cells that have successfully fused with normal cells
can be selectively grown in HAT culture medium. 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
30  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
35  acarrier, 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



adequate amount of time for cells other than the target hybridomas (nonfiised 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 paaduces the target 30antibody 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 aptigen-anti g ion,. For example, an antigen is nd to 35a carrier, such as.polystyrene
beadsa(l){}r}lz;ll@1 p%r]% %@%@%&%Eﬁ?@ -W%frpﬁ"lalg?,o?ﬁ?rl epﬁa%‘, an Lrjtgra%%zg%v%t% ?ﬁé%ctuﬁ?ﬁ (lr:etzss“ﬁlp&)e1 rt%/%tant of
the hybFISHALDBHEERFTAT PEFREH Wakhed luaduaketsant thwitrandenzyptidbadh bled stctedary
antibodya@ﬁéhﬁﬁi};@gﬂftﬁéwﬂ%@wchdgmmﬁtwamw}tﬂcﬁwﬁmﬁg&fﬂ%ayg@gr&&rﬁlﬁﬁﬂiﬁn Lhe culture
supernatant, the secaondary antiho inds, to the carrigr through this antiody. Fipally, whether or not
the targ%qgﬁ%g%%ﬁgﬁééﬁ%% aﬁ%@ﬁﬁ%}gé ;:‘;te!(??{f%ffgnﬁtq %5%“85%@(&% OchY %%ﬁ%& § tfieé'€condary
antibod$: bbrdomatrsodaies, B deyisad enidpindubinly ehe biaditedharmitigdy, sahibh cemdiiy w© the
antigeneabhe WRRStRv A MBIHeshsUCk: a8 Jimiingriian AIHSIMERG ARtigesn ysed for
immunizagi?é%?r 1Z}fsubsto:%'?tia%lg&iwivalent A>%L Eé;o in can be ysed preferentially as the antigen. In
additiont 16 tRE RN T5Y Broatierig AH BrteH %&jﬁf‘ﬁ A%y &R BRFHEES her than a human with
an antigen, a tdigeddititbodyhsamailed er pmdirenn/hsbnsitiziadh inramithlympmdodestheith the
antigenepedifigatwiunanyap)aeyes are biral sansiitzetbwithAXb wrole R yitig, The
|rﬁ un serﬂgtlzed I m{g%)é%t_gs are_t enf S%ﬂyto a suitable fusion partner. Myeloma cells of human
0 En, ith %Cgﬁﬁlél /e ttin B?@%f‘ . JRHRARI STRRROSE B B St e ThISERT i Ardhee
Japanes®®RaténtipplicitiomkokntsenPitibtic dpimpidoy (€ xi) thth 588d 80 exaitiblduajpr puader.
Japanesg prigabepplieatianpublisha RuRPRASIANL ABANAbAReRIPadIRINGF AN NS
or anti-A

method is a human antibody with |ndi% activity AXIg.gotem. n uman antibody

y or /£ . A\l

can alst R GUERRIBYA i aRanRRs AREDbroReradan & akake R yblicthiondenitPaRinkal Wik /fhe entire
reperto{peahinstapmotibd dypgeaesphatibpgiicatadusibd delisfof tiedeounized animsalcab be
immmortaljz i | ] i ner. or infectiopwith Epstein-Barr
ey e PR R P e oh a1 i
AXL protein froffifiioteliZedwdingbednsanslandnehirioedderaimirdasnarPubReation 29 8kewO
94725586 YO OB 22 e/ 61 D240FDhTha s QP02 0D huals proBedingmRiibodies with target
reaction speciely.ganalsg.he sioned . sloning the mmenalized colls. When using 2 ransgentc
animal as the immunized animal, the immune system of the animal recogy ZEEHUMan 25 WRL as
foreignfustis wathamiirkistibeiop andess arigianien withEnsinRem yiiis-he b eaitietXA hybridoma
e e IvErdome ot sl b Sarecor an Extendod BegG ot i Hﬂﬁ@"fmé;‘% e
medium, The, hybridoma can alse be .stored for an extende iad.of time in n . The
hybridoirrﬁ{an %gél}'ggégﬁ Esrg%%?ﬁnggc%r asnrélgrvn\}ﬁﬁfg?air%‘?f/n ﬁ%&ﬁ%%%?%ﬁgﬁﬁﬁéﬁ% fig{? oclonal

antibody QS ite28iu WO iesRatanndAleH4 et 2ine Friauiodriinganbbgdieswith target

reaction specificity can also be cloned by cloning the immortalized cells. When using a

transgenic animal as the immunized animal, the immune system of the animal recognizes human
25  AXL as foreign. Thus, a human antibody directed against human AXL can easily be obtained.
A hybridoma producing a monoclonal antibody prepared in this manner can be subcultured in
ordinary culture medium. The hybridoma can also be stored for an extended period of tizﬁe in
liquid nitrogen.
The hybridoma can be cultured in accordance with ordinary methods to obtain the target
30 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
is suitable for obtaining highly pure antibody.
In the present invention, an antibody encoded by antibody genes cloned from
35  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.



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 is suitable for
obtaining highly pure antibody. In the presepf invention, an antibody encoded by antibody
genes cloned from 35antibody-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. 21 Methods for isolating the antibody genes, introducing them into a vector, and transfolining
host cel ith,it have already been established (see, for example, Vandatnme, A.M. et al., Eur. J.
Biochert SH600 o5 BB SR Ao 8 AORA B RORG G BTG 0 TBURAPSH the
anti-AX Eealatiioe it Besn Beswbrakracchiohtishadridem focelerppbd Odindethmanti WXt ahtiBoey. To
accomplisbeHaig,, (qtyjd?l}lﬁjs;mlﬁg_ﬁrst extracted from the hybridoma. Examples of methods for
extracting mRNA from cells in uanjdine ultracentrifugation (Chirgwin, J.M. et al., Biochemistry
(1979) 18, 5294-52 & he %“fﬂ od Y@Fﬁ%f?ﬁ%%‘&&%ﬂ%l HiiBF Bidchemapidesy 162,
156-15%pnieTdlsanech ity yRNdvrarctés puifisdngsingeat RN Adfbofigatidb Kit¢@RHedikcare
Bio-sciqpgasrandsthsulie- mltespatively sidhs é&%@ﬁ&@ﬁé@u'%ﬁﬁ%&?ﬁ%ﬁm“ﬁt&%ﬁiﬁ E
y

Healthca o:sciences) are.commeycially available for the extraction of all mMRNAs directly from cells.
These RS RAN BRS8N A AT RN SR G BABC AT HE oY EodRiPGh R aRTbocly
region ¢aA75e B8niResizedirond the A63Ping:théANBRusingkkicharse! iranstripissend e THNA can be
synthesjzed wih, Jgf example, the AivIV Reverse Transcriptase First-strand cDNA Synthesis Kit
(Seikagalcu Co,rlp.). The 5'-Ampli FINDER RACE Kit (Clontech) and 5'-RACE method using PCR
(F'8hman, M.A 18 grtcisd RENAGZ BSqufies ysing gpanBY AsBuriivetion Elyailskieaktheta
NucleicBicidsidReas)(@0B8e1ike29 LO2ARRvehn ke useld dothyMhrsize-pasRampiifthe:6DINR Suitable
restricti i ril C introduced at hoth ends. of t D uring the
Course o] DA e et e L S 2 I ST e RROLR product
and linKBEFEEX 0B oA, AhetsoriBirambe ussd Rabfainsit st sfamfednibsitroriuchba into
Escherigbl/Aceficodihg dikemitddhe/seldetiaanbe olominsihbresied racRmbinan xgcignrsan be
prepar the.E coail that f colonies. Whether or not the recombin ctor has the
nt%?eoﬁg‘é%g%%{ L?%I}l%ilgt g?%he%reg% cONA" caensggt}é\ésﬁﬁ?(r:ﬁ\é#%y%ﬁﬁm% fod” u%ﬁvggse
dideoxyriaerebnts chii-saniraladn Somkesisrigit (Seilpgausiog A prifherSthateph pitEERvariable
region GENERCRI: AR MEcHS BAHS" RIATELBENR ARRQIIMRA FAARIE, ROION. ISt LloNGyis Sypthesized
using tRRCYIRCIRY 8BNS £3888-9002, Belyavsky, A. er al., Nucleic Acids Res. (1989) 17,

2919-2932) can be used to synthesize and amplify the cDNA. Suitable restriction sites,

20 described below, can also be introduced at both ends of the cDNA during the course of cDNA
synthesis.

Target cDNA fragments are purified from the resulting PCR product and linked to
vector DNA. A recombinant vector is thus prepared, and after its introduction into Escherichia
coli or the like and the selection of colonies, the desired recombinant vector can be prepared

25 from the E. coli that formed colonies. Whether or not the recombinant vector has the
nucleotide sequences of the target cDNA can be confirmed by a known method, such as
- dideoxynucleotide chain termination sequencing.
PCR using a primer that amplifies a variable region gene can also be used to obtain a
gene encoding a variable region.  First, cDNA is synthesized using the extracted mRNA as the
30  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 resulis 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
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 preferably 50 or



30template 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 gpw 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 35antibody-producing cells can be
efficiently extracted. For example, the addition of carrier RNA may not be necessary for the extraction

of RNA&{&Lpalh 0L 40 I%’d% .0r mare, or preferably 50 or 22 more antibody-producing cells. The
antibody ge“neclgé é]déqr%ram %‘léd by PCR using the cDNA library thus constructed as the template.

Primers for amplifgiRgirsly aape i oehespiipd by dickusing troelRehipierp e constwaisifpshuman
antibodihgenasiern beriesignadhasedanteliteradyrectes Bx@mRlarsiaivel. Big): 61381222,

581-597). These primers,have nucleotide sequences, that difter foy each immunoglobulin subclass.
S O e N TR R R S R e e
possibilties EoplsidEa.2Rer eXAthlb, wHicapgiors eirssdingl trtidandgGrseothes diftairfed sprimers

that amplifa GEEBBRCRBIESY] TR heRe DRSS r aRdkehansas lghichaingcap be used.
To 10am |If¥a%V hle re%!on %ene of L%glégh%mmer thatdann als to a sequence corresponding to the

hinge réegl nstypi ’Ifypﬁlé, &5 ?P{%hb?} SRR versely, a primer corresponding to each

subclass can bé&ersedufarlehavrinacgenn theodisipleuman Ighei PG Reprbtidnts, gmipiéie thatitmplifyers that
amplify the.ganes:Af saessubdass,ofiisavy-chainmand liohtshains arsoede pta lndependent

Ilrar ries. ka use of a library 15 s %%ﬁe zed n this manner makes it possible to reconstitute

iU GETBLN RS BRI ESEPBAHH BhBGoREBFRE Y STRRRS Mne TRHEERS T ARGFGIZ 4 B6cly can
then behsegeeegdrfas ypiglthedsihtinghagtiintyraiithieergcadstitufedversein agitmdine e do¥hdagsan
indicatqyy goch SRRTRACRNAGREFHNGIR ¥rfﬁ9m{)ﬁ1t9§’ tgrget anti-AXL antibody is obtained, the cDNA

is digested With}@ﬁrestriction enzyme that recognjzes a restriction site inserted into both 20ends of the

cDNA. A preferfelf festictRsien 29 ted sgiisangy s lin thessnge Yermebrsbakas &f unlikely to
occur ihtheyuicimeticld Hehicies constiddt hodedzepthdelt GoneicA reShictianogaime that imparts a
coses b Al e g il oA dRGa o g e
regionsBRN@tioROtibeTIRnRgd st s8antestripmstastrodn i thands eceepassiion vector. At
this timesiag-thiengridi antibodyyasmikerproaiicet diniusinggivfiainete s engeeiaganantibody
constant regionA@e{%ggB@)‘@Q&ggﬁ SV region of the target anti-AXT, antibody is obtained, the
cDNA is digested with a restriction enzyme that recognizes a restriction site inserted into both
-20 ends of the cDNA. A preferred restriction enzyme recognizes and digests a nucleotide
sequence that is unlikely to occur in the nucleotide sequence constituting the antibody gene. A
restriction enzyme that imparts a cohesive end is preferable when inserting a single copy of the
digested fragment into a vector in the proper direction. An antibody expression vector can be
generated by inserting the cDNA encoding V regions of the anti-AXL antibody, digested as
25 described above, into a suitable expression vector. At this time, a chimeric antibody can be
produced by fusing in frame genes encoding an antibody 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
30 antibbdies, 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
35  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



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-hunzn allogeneic chimeric 30antibodies, 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 cahe.aangsd.guihe 5’ side of an expression vector retaining a DNA encoding the 35desired
antibody constant region (C region). A chimeric antibody expression vector is constructed by digesting
the two with the’SBHRIGH A SEBROIKERKEAEN Exsyinss At PR e iR AgrassriPmrdadbantibody

genes cantbsl sicot eapatesdntcoanaxivigasian yeaiosdahexpiessiDnmustaribe wepalot an expression
control %}ﬁi” to pl&%d e anti-AXL antibody of the present.jnvention. An expression control
domain1 or exg?éssinge%%%g:%}gé 8%%%?1%@5{(&3&}1 O%Xéfé{ rﬁfgf%n %)n & neerand & ’progn@f"c()"iue]}I.3 ¢ an

Re2omBibaRE eI prenstsy DRecenbiangeals axprssXoaitbbapceding e betiohiSineutibpdy
transfoming siiabledast belisamstbrihis LxntesieionyRel with i g RXpIassiemef antibody genes,

DNAs encoding the antibody he chain (H chajn).and light chain (L chajn) can each be incorporated
into different egﬁ)l%ﬁses% r\?g%y(%g%%tég&sy i%%%?%m%% eé}%gt%glﬁ%ﬁ%’ﬁ?gmc (%an express
an antilsbaiphiolebale ohsini@oabain ceatieanicbe tirameritadinsodidforent ey miessitaneotsty transformed
(cotransfegindlibtegbhesameanashesl cAlarsatively RNk eacodingahaiuaathlchrig can be

W SATTLESIRIAT) CANBIaNG L o RS 1 BRSO GaN0 SPEHBFPRFE rogaPEion o
15antibwsdiedibst firdl iscldgnpavtivoDiNderws ahing b chaitredd dingahecanitoiaceuitaiatehioss. All of

these exREESSINVRIENS LANDSARRIRAHR eI BREhiBMeRtn ARimaL sall i plgRbeells, or fungal
cells Ca(%ﬁié?ﬁd when eukaryotic cells are used as hosts. Specific examples of animal cells that can

be use resent invention include mammalian cells (such as CHO, COS, myeloma, BHK [baby
hamster kidney}telapambihstaroscd Is) starmphibiprecals (suosas2thxendputhoprypes)iandfinsect

cells (Suehaaisths il ABBINPL850ky gen@%m%m%%ﬁ&ﬁ%ﬁ@}&‘ﬁ% é’gﬁﬂaﬂé@g}fd&%”e |

expression systems are cells from the genus Nicotiana, such as Nicotiana tabacum. us-cultured
cells Cé’rjlt g@ﬁﬁ’s@@‘fﬁsﬁ?gﬁygﬁmﬁ&ﬁ%#&ﬁ%}&ﬂ to the present invention. Animal cells, plant cells,

or fungal cells can be used when eukaryotic cells are used as hosts.  Specific examples of

antmal cells that can be used in the present invention include mammalian celis (such as CHO,

COS, myeloma, BHK [baby hamster kidney], Hela, and Vero cells), amphibian cells (such as
20 Xenopus oocytes), and insect cells (such as sf9, sf21, and TnS5 cells).

Known examples of plant cells used in antibody gene expression systems are cells from
the genus Nicotiana, such as Nicotiana tabacum. Callus-cultured cells can be used for plant
cell transformation.

Examples of fungal cells that can be used include those of yeast (the genus

25 Saccharomyces, such as Saccharomyces cerevisiae, and the methanol-utilizing yeast genus
Pichia, such as Pichia pastoris) and of filamentous fungi (the genus Aspergillus, such as
Aspergillus niger).

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.

30 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

35  present invention include viral promoter/enhancers or mammalian cell promoter/enhancers, such

as human elongation factor oo (HEF1a). Specific examples of viruses whose



Examples of fungal cells that can be used include those of yeast (the genus 25Saccharomyces, such
as Saccharomyces cerevisiae, and the methanol-utilizing yeast genus Pichia, such as Pichia pastoris)
and of filamentous fungi (the genus Aspergillus, sugih as Aspergillus niger). Antibody gene
expression systems that use prokaryotic cells are also known. For example, cells of bacteria such as
E. coli or Bacillus sub/his can be used in the present invention. 30When using mammalian cells, an
expression vector can be constructed in which a routinely used useful promoter, the antibody genes to

be expr gtp%gb%&ql %Qeaflu“'f‘ dhe &3 ide downstream frorp r&ge%re erabl¥ Ilnke% An. example of
a promot nFmancer IS uman cyt omega ovnrus immedia éary pron’no er?enﬁ‘anc’er ther éxamples

of prom%ﬁ/éﬁf{gﬁé@r)s that can be used to express an antibody of the 35present invention include viral
promoter/enharigges %1@%%&@@%@5&%@{6@9hﬁ@ﬁ%ﬁhmmﬂﬂ%ﬂcﬂl%ﬂ%@ﬁ‘s@dm la

(HEF1 f virus ose 24 oter/enhan are yseful include retroviruses,
polyom wruseﬁg‘géﬁi(?v?rﬁ@gl ‘&Jggrgn\élgn Pr%ﬁ% &%‘&6 “ Can\ﬂf I Eel}giﬁ tgne%c'gﬁﬁ’(press 2
prcﬁnotéﬂé@ﬂ@@@éﬁ’ﬁﬁhé}lﬁw@mb@ddﬁ%m &l cbadiNbeleisect(dsdtase((BFPI) 8773 2)8). An HEFla
promoter/enha%@majﬁ@ﬁﬁ)y&pge&qeﬁeaﬁixb@éﬁf@@@@m@aﬁwﬁym&hgta%ﬂﬁ@gﬂ@w'Zush'ma et

al. (Nucle| Acids Res. (1990) 1 5322 With E. coli, antiho enes can be expressed by
oorab R E R B G0 RSP RSRL SS SH ly LB o L P B U S e
annbodﬁ@ﬁld&@ﬁm@npmseduaém ped pfproneotad tirchrdd thentatZ. provietensing thelardB
promotefnkﬁ/&@ms RgthellaefRr R ote LAl I8 EtAqSy ﬁ{d@%&pm@%x@%@WIe (13989) 341,

g§e é@%@?% (19%%) 104q, 2{ %242 Alternatlvel raB promoter can be used to éxpress
S ing AR E Ao BRREPBPT (8 anEe PSP oD (8 ST pEmIccording
exampt@) dhemectinitbotip sttarretion(Sic mad s ERSEN Cd th b€ a1 BB used for the production into the

periplasm of & LR LB PGS AR SRARAGR (| Sl o %@chhﬁ%g}%@h{é& oS, 4379). The

antibody produced in the periplasm js separated an tructurall 15refolde smg protein

denatufSRELER P8R Hl?a?ﬁﬁm%smgcﬁfghb?emﬁ Eﬁ%%@%é?%én&ﬁt%ﬁﬁ)%%ﬁ% dk Hitlding
actuv.ty(}987£b@9npﬁé@pf Eefubtipiibatinniosigits hapedpideiisespeckiodend @xprassiamalBetor

de horR PUAPHIGIR R YeR-Rbiomay i seR. AaROY ﬂfs%mn&e%?vm% Rplietmavirus (BPY). A

selection marker c ression vector to ampli 20 number of gene
copies W%bﬁéﬁthéélﬁ%?éﬁ?d%@@%@%’h%les of selection markers that can be used include the

am|nogchos|dezttacln§ﬂesaﬁe;£éﬂal-f}:gmotheri§m@m&ﬂ%ﬁ&%ﬂgmﬂb@;ﬁewwe guanine
phosphgrRaRyhEANSIRIRSRAE SPIR P PR RRg NG Ay ololate. e duPIaRg (IBID: A8 virus
(BPV). A selection marker can also be inserted into the expression vector to amplify the
20 number of gene copies in a host cell systgr“n“. Specific examples of selection markers that can be
used include the aminoglycoside transferase (APH) gene, the thymidine kinase (TK) gene, the E.
coli xanthine~guanine phosphoribosyl transferase (Ecogpt) gene, and the dihydrofolate reductase
(dhfr) gene.
A target antibody is produced by introducing these expression vectors into host cells and
25  culturing the transformed host cells in vitro or in vivo. Culture of the host cells is carried out in
accordance with known methods. Examples of culture media that can be used include DMEM,
MEM, RPMI11640, 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
30  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).
35 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



A target antibody is produced by introducing these expression vectors into host cells and 25 culturing
the transformed host cells in vitro or in vivo. Culture of the host cells is carried out in accordance with
known methods. Examples of culture media that carsbe 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 30using known methods that
are routinely used for protein purification, €ikher alone or in a suitable combination. For example,
antibodigg  separated and purified.by the suitable selection and combination. of, for example, an
affinity cl:%%%ngr% gch inscgéglr%%ﬁ?t %%él%nrqﬁggd c%ar%utr)ﬁa'g?o}‘él r%a%(}eﬁuf 'c%o‘lur‘ﬁ?f ERiilt r] ,e'Uf’f?gﬁl?l%ﬁigﬁ?eéalting

out, or diihRF<CoRMBakas Tasehavratdyivaring, therHaloneanel eDerddne anroCuididsrimgiHarbor
Labgratgfydél&%ah ﬁé{ﬂeaﬂ%ﬂig@ tcala% béz@ts&@l,l%i i @la@mge,uaeuga@%% '&@&H@@LF&E&%&O b625
used to praduc ombinant antibody. A target antil can he obtained from an animal into
which a[%leﬁﬁ'e e%cg(])ﬁd‘é%%?ﬁg%}gcgfl ?aarlm?‘i]tr)lg yel%lé e%eﬁl?ﬁ%%u%gﬁﬁl—%? %}Zﬁﬂ&eg%{ﬁﬁﬁ%aﬁ §&fes can be
construdieerad fdaidcithisdond gasestiysihend i injgued enbodityiatprdiedd inteadhthasradaiced in
frame inpplie SeatBORRBIROFEXRMPLA FARLR ME S R8N REBtEIR $eEetE Nkt APy,
fragment contai mg trgef sed genes into which.the aré%bod enes have been 5 inserted is injected
into a ggﬁge%%ﬁ?%g q 8%3%58@%%%&?@ ghé ?ﬁﬁﬁq%f% g8 éﬁa%‘.)ﬁtﬁga&é@%‘éegﬁl?&)ody can
be acquirebriio thédiompotsctusiorzpotemnafpseat imerhl khprotespefiangaato fnorhase thb ythenttasis genic

goat (orgffspsngithesand berndromihegaatithatireeaiverddneembry gy fﬁﬁmﬁﬁﬁégﬁ r%%?) 3 yas

appropriate o t etran%qfﬂnlc,goat to.incréase the amount of milk containing the desiré

pr Bucdd: ?ﬁ%‘*?@%én, TCSIAP, BIBAEO%B18D A e ey cevseress ;%etb@&omiﬁemgﬁng in an
animal aswipoiyadndieodedftictherengiomaba reEambpeant funibddyafstheitess i isvdaton.
Exampl e @AMl i i ipclyd CrZa, C72b, Cy3, Cm. CS, Cal,
Ca2, and gé?%ﬁé%ﬁ%@é@%%%ﬁéﬁe%r%n%ﬁd?é%’agnnggﬁ’&é%xp es % SﬁTuc éi_urﬁr%al
antibodi&818RsdRES f6aRe Ginibdoiasmies sl aseiulanpiel geboshiecpthenthen mausmeniesdics
antibodieshilbeaseqbibitcgsaqfstese cabdniibrlieskayerktibvdiesl heGeregiameandaige fe modified to
improv ilit antj i iQn. In resent inventio en administering the
;%%Lod%/ﬁgsg% %Qm%%%éqglfti_ﬁ(ﬁ%@%gc%ﬁle%%%n ?_r%%%%%% |l:4)[{())élt§1 %%)rY eb@?r?a&é\[ Illqﬁrgr%ilre to, for
exampl@YSAY 75 HEroguRdn an iy Bif SRS SHTh RIS e XA e bt ptasirahsatidodbdgies include
chimericuaniipeaiesi@ukilymanized aabihodins: 3pThesecnostifiagdntibegies.can kaargduced using

known hods, Chimeri tibodies refer to antibodies in which variable regions and constant regions
of e R B T R R 2R TR ¥ VBriable
regionscEfBSHd asEbaditscay anmpizey ardiadier light chain constant regions of a human antibody is

aznouse-humamema@@ﬁmﬁ%aeﬁb@éyﬁr&d@@amﬁgﬂwﬁﬁ&%ﬁ?&ﬁ%@%@}gr&%mefiC

25antibody can be prepared by.linking DNA encoding. variable regions of a mo antibody with a
DNA er?“g%}éﬁ%eg %%ﬁ%érﬁ%&%lﬁsolp%%g ) Eh%t?% T AREERER prsgé?ﬁfgoﬁljﬁﬁl%[:?‘é*ﬁte%ﬁ%sion
vector. Retiskiinafotelsmplastoransdodiciite hesot clzain enitligh edtheriabberpegatesiddhlAs are

expresseslie aRtathenahimercRaibadyipredHsRctina L lﬂ:‘%ﬁm@ SEFRNS A Ahpgagnantibody are
used as the Chrte}[gllons of chimeri .antlbodlegaag%d hg\rmanlz d 30antibodies. For example, 071, 072,
; df

0y3, Cy4" & BE R AFE 8T Ah HEREE B HROBYEET SRR ERRAFSIRGE SHENSHC can be
ugéd formeodyrewidme iprepataihy. liTidngHiNG acich degquentddeot tieseof regionsanithdie withleotide
sequenoRaBAL AR AL IASNAIEHRIPVN AubumaRARHDdY &éﬁ%@%&%}%%ﬁtm&?iﬁed to improve

the stabilit¥ of the antibody itself qr the antibody production. 35In %e ral, chimeric antibodies are
compoSEBEINP PGS orﬁ?ﬁgﬁ%‘lﬁ%ﬁﬁe&ﬁﬁ%@@ed with the veclor 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
30 antibodies. For example, Cyl, Cy2, Cy3, Cy4, Cu, C8, Cal, Co2, and Ce can be used for the C
region in H chains. Cx and Ch 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. '
35 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,



of an animal other than a human and C regions originating from human antibodies. In contrast, 26
humanized antibodies are composed of complementarity determining regions (CDRS) originating from
antibodies of animals other than humans, framewoplg regions (FRs) originating from human antibodies,
and C regions originating from human antibodies. Because humanized antibodies have reduced
antigenicity in the human body, they are useful as an active ingredient of a 5therapeutic agent of the
present invention. Antibody variable regions are normally composed of three CDRs flanked by

four FRg, A CDRuI antially a region that determines, the binding specificit N antibody. The
amino S R R T St
constitufEorREhedicsehensipsie eribrmburogls: Svenesindnis zintb OoRs ovigindiffezdrombihting.
1oSEe§i£@zin@%iéé,om$emgtmgtdﬁgﬁmgg%ﬁpnﬁﬂﬁ ?@lﬁhaﬁié@ biB@EBQs@I%ﬁiﬁéﬁ'ﬁ%@faﬁt%&%éQd
antibody can rafted onto.another.antibo rafting t DRs. .. A humanized antibody is
o ref T e e B B R AR iy MO hwhich the
anthod{hESBIRY T agFBivmdEqRsesharyentioman, such as a mouse, have been grafted onto human
tboe. 1 KRB SRRSO TR T
antibodi also, known specific,example nown method of grafting the sofa
ouse 2L SRR B8 Gah i R PG B QR PSR ABAIPRE R hucicotide
sequenemiavcuiints OB of (hBRscuseicntivdidyriithe §laftettselpdbledronprividregsentés synthesize

a humap.geihbedykf RAmersateALangrad foneach- ol ing Iy ERs.Maenaldhatis A sansidered to
be]tﬁdvanta qQus in t%rms of m%;}talnlng the CD functﬁ)]n to select a human FR with high homology
to

e mBEEL B RS h O AR M SRR GTRES IS E e BRdNg SRS JEiterdif S5Fatable to
use a hemtiandyRanithe gnadietnm@cid cheuantedyithyicgfthamidddPRa.the amino acid sequence of the

FR adjacent to thg,mouse CRR.I ?sQﬁ?gtieé}eggt?ta%@W?ﬁ?{ﬁeﬁ%ﬁ%@nﬁﬁé&?ﬁ&ﬁﬁﬂ%ed SO

that theg; are mutually connected 25in frame. Human FRs are specific

] nne . ! . Sy
primer apiged I%‘glh?,%‘?%H%&El%}%?rﬁ%ﬁ’rﬁ’%}m:@ﬁi%ﬁf%Wﬁb‘?@ﬁ%é}%ﬁi‘sﬂ&‘%é@ ¢ Ras been
added tmeaehHaRe béwn puefedtideckouen cetenidering owvae CORR0l hagioaucisbiedesigned to

overlap gﬁﬁ . !%K@SQE&" - 5[?@'9 thesis.reaction is then carried out by mutually
a\gﬁgaliﬁ% t e‘%g\/%}ﬁggg?r%{g&@glg portlo%/eg of t eﬁggcg)(%%:g%yﬁtlé&}'zed using the human antibody gene
as the 30 templAteP&15 feamplsrehnsrearnsrcthodrferaling e slaBsnicugnurranitnty GDR
sequenbeéman FRiNalydhepfelitentth BER.V 1egiervgensiadsbirer GRRg wmddeurikRs:have been
linked is_amplified bBy.brimers that anneal 10.ts 5' and 3'.en d which have, suitable restriction
enzymE‘%%@aﬁiﬁo‘?%fggﬁ%%égé%wﬁ& e B R thom b

preparddBisEibedy thE DN ABSta e PTApgedienrish @8 sheibee ABsve bngemixgd, érisoding a 35
homan antihtdydGo Bgiavinio@dexnl essien vegiatseibahthepradused i fspe: Thehurpanized

e 0 BEMGSE D A SHME S Culic sl B miEBRR L LSS oo o
- is generally preferable to use a human FR with an amino acid sequence with high homology to
the amino acid sequence of the FR adjacent to the mouse CDR to be grafted.
The nucleotide sequences to be linked are designed so that they are mutually connected
25 inframe. 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 FR.
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 synthesized using the human antibody gene as the
30 template. As aresult 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
35  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



recombinant cells and expressing the DNA encoding the humanized antibody (see European Patent
Publication No. EP 239400 and International Publication No. WO 96/02576). FRs of a human antibody
can be preferentially selected so that the CDRs foril a 5favorable antigen-binding site when linked
through the CDRs, by qualitatively or quantitatively measuring and evaluating its binding activity to the
antigen of the humanized antibody prepared in the manner described above. Amino acid residues of
the FRs can also be substituted as necessary, so that the CDRs of the reshaped human antibody form

a suita '&&f%ﬂ%ﬁ&t@@@&%&& 4 h&Y ?ﬁ%ﬁ&%ﬁsﬂ‘e&%%ﬁ%@eﬁﬁqﬁ%‘%ﬁeﬁ‘w{gﬁg t?]y introduced into

FRs by applying PCR 10used to g e mouse CDRs to the human FR a mutation of a
partial AEcIEHtHRAEEalibARD f‘é‘éﬁ%@‘i‘ﬁﬂ%@@éﬁ mf@%a%m%hﬂﬁ%@'am@@@eéﬁés@wwmﬁed
nucleotwkaeﬁequeneﬁmmbo@mmo ihe R sydtiesizeblvitiosuds. aWIBBi‘OEA?B)Utant FR sequence

with a desired q;gg% % £an be he s ?,Igg atlgl?rﬁng rré% a:ﬂwdsgf/a gtln (?'hdgescrlb CtIVIt of the

amino-acid-substitu mutant ant antigen, USing the met o?mﬁove (Sato, K. et

al. Carfegprels, aeﬁwsly@gdgm%@hen imﬂmﬁl@@%bﬂ% Tilanakiaiibp dresansaléeeknown.
For examplairingand dyaphasyieskagisgasiiaesdwik mlgﬁi&%@ﬁm@é&%ﬁ@@WH‘e

desired.a igen in vitro. Nex deswed huma anti ctivity for tigen can be
el D AT e R AR S DL RN Hh BRI BB B 8075, U6
20ce||snmpmmméh@hﬂm@mé@é@méshamémm@mab@dbr&om%wéa@éeth@uﬁmdnrphnméﬁe A
desiredpllBama Retltaa%ﬁa@@lﬁps Ja@wmhyﬂmmalmmhéhﬂ&m%}a fransgenic

R e B e e e e ecsover,
technoImgr@b@ewhmnuman@mmdmd:ambem:qarrédﬂmnﬁﬁﬂammg Flsinghartutateash antibody

library, Ateal8a<aQes a5 SramRledBRMHeo1RR kR Es%gaa@@fpgmpaquﬁﬂepe %B{&%ﬁ%ﬁ” the
surface of a phage . in the form of a single- chal{éﬂ%ody (scFv) usmg the phage display method, thus

allowingSHE RSB A BPFFhRGPEREL fb%ﬂ&g £ IR HR A0S P B HRs R IHRE selected
phage, atis/ppsditile tmiteteciinsbbEenDédArstatentbetyctding ameg\mexgingn hethethodndeyaitidabdy that

bipgls t%ggea(@ggpq{ Bé},gftebgggg{rﬁggl g@g@g\l%ﬁegy@fﬂce of the scFv that binds to the antigen, the

V region sequence. is fused in frame to the sequence of the C region of the desired human antibody,

and is then inseAEHAA Y SERABIRERBRISIBHRASEES A1E HROJEIR™h eXPFE3SBRIG BB T he human
antibody@phdestacer e 4y edradiicing diérek preissioorvetloe iptedliegntrfdaga e xprigssian cells, as

s R NI DO,
93/112838, 50 3RSIIBIACTDIEs v el smelizésee JP-B HI-39878). U266

20 cells, for example, can be used as the human myeloma cells, to serve as the fusion partner.

A desired human antibody can also be acquired by immunizing with the desired antigen
a transgenic animal with the entire repertoire of human antibody genes (see International
Publication Nos WO 93/12227, WO 92/03918, WO 94/02602, WO 94/25585, WO 96/34096,
and WO 96/33735). Mdréover, technologies by which human antibodies can be acquired 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 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.

30 After determining the DNA sequence of the scFv that binds to the antigen, the V region sequence
is 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

35  already known (International Publication Nos WO 92/01047, WO 92/20791, WO 93/06213, WO
93/11236, WO 93/19172, WO 95/01438, and WO 95/15388).



The antibodies of the present invention include not only bivalent antibodies as represented by 1gG, but
also monovalent antibodies or polyvalent antibodies as represented by IgM, as long as they bind to the
AXL protein. The polyvalent antibodies of the presést invention include those with the same
antigen-binding sites, and those in which some or all of 5 the antigen-binding sites are different. The
antibody of the present invention is not limited to the entire antibody molecule, but may also be a
minibody or modified antibody thereof, as long as it binds to the AXL protein. Minibodies include

antibody fragmeyfs é_afwamgq%mygfhgm?zwﬁa&% 999%@8&%%w@m%a&)dr%?séeted Partial

deficiencies in antipbody molecules are permitted as long as the 10abil |}%/ to bind to the AXL antigen is
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one or both of VH and VL can be deleted as Iong as t to the AXL antigen'Is retained.
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these antibodies suc asd ers, trimers, tetramers, or polymers) are also included in the minibodies

of the present |M%ﬁ@ﬁeimhtw h%@hféﬂﬁ@@ﬁﬁ %@%ﬁlﬁ@@%@@ﬂfdh@:W@@ﬁW}(ﬂ&bmem by
treatingeth@lansibedy witblasden e Kegvisneiarmples Bd BnayRes ssed IR RROMICEsaniDadvhe
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host ceysefgwlmmmm@r@@r et adftihie icaw Abaiolvazieble)resene (UELpe YL Edtebaiv. and
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Method Enzy (19 178, 476-496; Lamo Methqds in Enzym
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TIBT E@Bﬂf{tﬁ@%)igngaith@@ﬂmg‘@sbﬂ\vé &Mhmmlsp@@mcqaosﬁmmaﬁfarmmag ment to
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antibody can ne neering tech |qu 0 an antipody fragmen

enzym ffégfﬁ}%ﬁ%\??:éa ﬁ‘%’%ﬁﬁg&e pi‘? bce@ﬂ%ﬂplﬁﬁ &beb@ﬁg?ﬂ ﬁés% :F(ab")2 or
Fab' 35RESMRinFdigesioiifseshDiaboy i aeddss SG(Eu}alemmgatdhaﬁyfﬁa@};eEEs cBoistmetesf by gene
fusion (ee. 2R eliBelaRiFidlaREns Al AR ek Lbr%oﬁn(él%gﬁ)eSJé%s@%%@“é% fE 404,097, WO

93/11161, %ﬁq)éeDlabo ies are dimers composed of two polypeptide chains. Normally, VL and VH
within tHE% ERAHOPIRE AR5 chains that forms a dimer are both bound by linkers The

liGkers in a dlabm'ybar:@ nitpmmscmarshertumaﬂd\wlpeo\ihomgjaﬂ lntdbbitydftaceasah by ﬁ‘&mfng&ﬁecmcally,
the nungey d%ﬁ@ﬁ@%ﬁ% Mgﬁﬂéﬁufs%d%%k‘fc Qﬁtafc’i\{reﬁra g Thus, -

the VL and V ncoded I the same po ain‘cannot form'a sm invargple: reglon

fragmeHC B¢ iPrRRaR BEPSII RIATBIWRIS-a @ﬁ%‘%ﬁ%léﬁéﬁ%ﬁ?%}% I@"r&"gi’é‘ﬁb%rﬁ@ﬁfnﬂésa result, a
diabodydnais-tecmaniiged)-bidingesiteso An agiress @bleined by linking theskt Chainibrgiertapdsthe L

chain Vi Jegipn of 8le, Co, M.S. er al., J. Immunol. (1994) 152, 2698-2976; Better, M. and Horwitz,
25  A.H., Methods in Enzymology (1989) 178, 476-496; Plueckthun, A. and Skerra, A., Methods in
Enzymology (i989) 178, 476-496; Lamoyi, E., Methods in Enzymology (1989) 121, 652-663;
Rousseaux, J. et al., Methods in Enzymology (1989) 121, 663-669; and Bird, R.E. et al.,
TIBTECH (1991) 9, 132-137).
Digestive enzymes cleave a specific position of an antibody fragment to yield an
30  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 digestidn: F(ab)2 or Fab
Pepsin digestion: F(ab’)2 or Fab’
35 Plasmin digestion: Facb

“Diabody” refers to bivalent antibody fragments constructed by gene fusion (see



10antibody. In an scFv, the H chain V region and L chain V region are linked through a linker,
preferably a peptide linker (Huston, J.S. et al., Proc. Natl Acad, Sci. U. S. A. (1988) 85, 5879-5883).
The H chain V region and L chain V region in an scfé/ may be derived from any antibody described as
an antibody herein. There is no particular limitation ©n the peptide linkers that link the V regions. For
example, any arbitrary single-chain peptide comprising 15about three to 25 residues can be used as a
linker. The V regions can be linked by, for example, the PCR method described above. To link the V

regionssgin%gb PCFicmethod a DNA engodigo’g the entire or desired partial amino acid sequence of
the DNA $atenteteRtoding Mt eahinGr the HichEIAY P8t ob S b 84Ol and a DNA

sequencd@ntotingthe DizhaticsrabelinchainMpegiopralibsabayaiantihady, areusasastemplates.

20DNA Qaing; i f: in_and that encading L chain are both amplified by the
PCR m %ﬁgd usw#ﬂggl{?é%g#%%?n}%}g}%mig%f %%%%tec?élﬁlélggg)anp o tHESE GBI BOHY ends of

the DNARSBE arBrEtkeRidR2 Biaboénastipicalspeptienitket porthorvit. prépart Bihe DNAH
encbr(ilc.ingﬁ.nhe p@pﬂdiéidiﬂkﬁlﬂ@ﬁmmlﬁﬁxhﬁflsyﬁﬂw&i&ﬁbmﬁfﬁawéﬁﬁ%ﬁégﬁﬁ?%ﬁﬁ?ﬁg%ﬁ% i';nk the
amplific eagh). separ esized V. 25region are added to_the 5' side e
prineers%]gs%% Bar‘t%%% ft?#%é Ngg%,%‘ é@cﬁéﬁré%%%ﬁn 7 %%G%i}éﬁ] %ﬁ?%@ﬁ?gpagp%tﬁ?a‘fha@@%t A", the
"peptide FkEF BRG variablracgieninemasgion imread fogethdimvithwitie pdifiermicitble-assambly PCR.
The primis iar thdoasSagnibly P CRs aqpsist, of a40MPinatan ohaLrbgkihgiaaneals to the 5' side of
the "H chain V region.DNAT.and a.pri ﬂ%rrfh fa %h%éls 9 the 3' side of the "L chain V region DNA".
Therefore, the primers 30for the assam 1y%§EeR&28 5t o & BRiIRer B8t trhrical HeienyHe DNA
enCodirfithedhtirBsdisEnchoFishaie & regise spdthebied! @giverselipkudclecids seguences that
can linkptefeatiiy\4 fegiote DNARMERM4ed 1 Hﬂ%ifpmté@%i@%%faﬁ?"ééif-@%?A?gfﬂhéi@sge DNAs are

n

linked t N d the full length,of scFv is,finally. produced as an amplification product of the primers
used fo?%?éh géé@rhb?%%ﬁé%oe rg%%ﬂ%g%ﬁ& g?rf%%ﬁ(} 18 PreparnanhedpiedibR s
35compAkirRfihdeerined ad re cotisidnhensiis tBhsoimmedpaitivthe Bxpression veetepeas be acquired

with ordinkeysmethadsiitherssonsanalseag acaui Mr@fézp in 30 encoding the scFv
e P ’%\Hr? gf:BEv ngag? ﬂ%%lgd% '\:@mé’ fi6 Vs and two

inigultuzrﬁg c%f hger sulting.recombipant cells. . f(
VLs aré linked By & %krgrlé}l%%?‘ﬁ CrofC S Chaid tRtdsgirnscan bs linkied bl fmetsotde;1 999)
231, 177e180R matbedripmiibed sbgiepaltedfbriexampadysagnkeRseEMs avisDainker. 5An

Sc(Ev)Zisqreiembbhan antikegy ieh. b, ranged in the order, VH, VL, VH,
VL (VHéﬂnker'%f'li k%r-.v -Iinkeﬁ@éﬁj‘ging the\C/L ﬂ%&%ﬁ%ﬁ@ﬁ%@? -gﬁ%?nexﬁ%(f%%g}f s the
starting point. ¢ Eﬁyaé?b trrgﬁ}oﬁe?aﬁ & iRRYT AhlPedn Bediatdtcsausy Gemsadiaaghedeahgna

synthe® ésnpdandVinkeaiotiof teahple, thobedtisclosed i RiagineEngineering, (1996) 9(3), 299-305)

020 DNA encoding the V regions of the H chain and that encoding L chain are both
amplified by the PCR method using pairs of primers with sequences corresponding o the
sequences at both ends of the DNA to be amplified. Next, DNA encoding the peptide linker
portion is prepared. The DNA encodirig the peptide linker can also be synthesized by PCR.
Nucleotide sequences that can link the amplification products of each separately synthesized V

25 region are added to the 5' side of the primers used at this time. Next, a PCR reaction is carried
out using the “H chain V region DNA”, the “peptide linker DNA”, and the “L chain V region
DNA? together with the primers for the assembly PCR.  The primers for the assembly PCR
consist of 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

30  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
Vregion 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

35  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



10such, can be used as the linker to link antibody variable regions. Peptide linkers are preferred in the
present invention. There is no particular limitation on the length of the peptide linkers, and the length
can be suitably selected by those skilled in'the art aggcording to the purpose of use. Normally, the
number of amino acid residues constituting a peptide linker ranges from one to 100 amino acids,
preferably from three to 50 amino acids, more preferably from five to 30 amino 15acids, and
particularly preferably from 12 to 18 amino acids (for example 15 amino acids). The amino acid
sequence ( c stl ting.a pe t| e Ilnk r.can be any arbitra nce as long as it does not inhibit the
binding Tunc trﬁ’% tﬁgePasc VF8 ”lre,ilft)erﬂﬁg %ce?m{%g&% %1 %ﬁhked using a synthetic chemical
linker (chem|caI4‘éPﬁéﬁ1‘ﬁR|rﬁgﬂdg?élﬂb))@r@s@hmklhg%ﬁﬂﬁtwmﬁmmedﬁmﬁaﬂbgsacllhﬂ{ﬂemiﬂeh

compounds:and aﬁgmﬁmmmdéﬁdhqmnmermsgm pies of prosglinking agepss that
can be use% include é/drox succinimide éNHSﬁ)EEdISUCCImT ylsuberate (DS 5),

bis(sulf6ucCimmidyTsuber: B3y GHRSH| MsidyHsEnate) (DSP),
drtrﬁobls(sulfos&‘(S;mﬁﬂfﬁWI 5 péderatdy @mnmmmymmsmmmmymm@ﬁ(ﬁeﬁ),

ethylenggiyeaiisisuliagueaininidylauecivate) (sulfoBGHh disyesinim M&éé}ﬁt&%ﬁq%%i%%)
disulfosucc idyl ta trate( ulfo ST), bis[2- (succrnrmldooxycarbonyl xy)ethyl|sulfone gCSiCOES)
and bisfiné %&3{6 @?’ﬁsa R8)BRfisulfone (sulfo-BSOCOES). Normally, three

linkers are requéag! Whém@@emmhdgzwahﬂbﬂmrhgmameﬁmgegeﬂdm B&@Eﬂﬁ&ﬁ@k@@ﬂ@ﬁddﬂa}l be
denticalegr oot & prafead mnbaduRtibeRiesaRl ApYERIaRI Bfgg@aakg&gsg 235y

ﬁ in these mi bodles an antlbo |s treated with an enzyme suc epsrn produce
§Pﬁ?ég°ﬁfé fsU%Reth h D ink sntbahy adicisaisgy frB@?ﬁéﬁt%ﬂlseewgmf@ﬁed

mtroduaedbmpreamexmessmn vtiere, ant et ekartissestithsintebl hest selis (semdonigxasple, Co,

M.S. etg?; and Horwitz ethods Enz mol.
(1989) 178%1 e Plu%%%ﬁwﬁégagﬁ&??g% lﬁle i mﬁﬁ‘z"’%of‘%i@ RYRORGLATS,
LamoleEmW‘lleY WS“W ?%éfe%@e%gnma@@@deﬂ@lkemm&@‘anﬁ}ém@fb (1986)
121, 66B3¥6a8 i anddRis] pra3feRYEy ﬁﬂdﬂf%@é&&b B Whidsepds Biniechaad {9998, f432%d 30 hmino The

antjbo t seg as.a mo antibo nd.to varipus molecules
sggh aiy%fgfyet eneai}amé? lt:?qééé%ﬁ& Vio toxrr%:J s%%s Sances. 1% RS 1%%%@888%@06 H-be obtained
by chemically |W§08§? %@r@%@ PRESOiNIBA Ath bdymadifitatioremetiveds have

alreadm@%eﬁses&bhﬂaﬁ@rﬂ%helﬁrbmdmg'r heantibeghhetipe present mventron may also be a bispecific
antibody. ' Bisp f|c a‘rjtrgo refers to agF nt b%d that has gnabbe re ns that recognize different
e.

5 1P§p%§yrrht e pred lﬂr‘iﬂfﬁﬁ@%‘?ﬁ‘ Klecules or

epitopes within t e same antl brogmmoﬁec
presentifsthbnanseasslecu @rqWthékme%ﬁntweﬁn@nlsam&cb@mﬁesaﬁnﬁqmpnda tawpoantigendbinding

10gitessthataacgnize diffaentaniiaResanman AXinpriestie.Alernalivalynma hispegific.anipody

include N-hydroxysuccinimide (NHS), disuccinimidylsuberate (DSS),
bis(sulfosuccinimidyl)suberate (BS3), dithiobis(succinimidylpropionate) (DSP),
dithiobis(sulfosuccinimidylpropionate) (DTSSP), ethyleneglycol bis(succinimidylsuccinate)
(EGS), ethyleneglycol bis(sulfosuccinimidylsuccinate) (sulfo-EGS), disuccinimidyl tartrate

25 (DST), disulfosuccinimidyl tartrate (sulfo-DST),
bis[2-(succinimidooxycarbonyloxy)ethyl]sulfone (BSOCOES), and
bis[2-(sulfosuccinimidooxycarbonyloxy)ethyl]sulfone (sulfo-BSOCOES).

Normally, three linkers are required when four antibody variable regions are linked.

The muitiple linkers used may be identical or different. = A preferred minibody of the present

30 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. ef al., J. Immunol. (1994) 152,
2698-2976; Better, M. and Horwitz, A.H., Methods Enzymol. (1989) 178, 476-496; Plueckthun,

35 - A.and Skerra, A., Methods Enzymol. (1989) 178, 497-515; Lamoyi, E., Methods Enzymol,
(1986) 121, 652-663; Rousseaux, J. er al., Methods Enzymo]. (1986) 121, 663-669; and Bird,



can recognize AXL via one recognition site and a cytotoxic substance by the other recognition site.
These antibodies are also included in the antibodies of the present invention. A bispecific antibody
that recognizes an antigen other than AXL can be ggmbined in the present invention. For example, a
bispecific antibody that recognizes an antigen other than 15AXL, 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 known. For example, a bispecific antibody can be produced by

linking twe txgggx'%fug;}tlgo@e& oy ﬁf&g{ﬁz’gid}ﬁgﬁ?baqggqgsﬂEach of the linked antibodies may be

a half molecule, with the H and L chains, or a quarter Z0molecufé comprising only the H chain.

Alternatively, fu5Bs %Mé?%%&%@%ém@ﬁ%@@éﬁﬁéﬁ%@a%ﬁe@mm as

proc_iummzdlim&ﬂémmcmlaﬂﬁ pﬂl@b@@&ﬁe %msp(mme)wms@e@aheeere@f@dmmweﬂc
englneejéﬂ tg%hry gg nding, ct of n anég@)K 25K mF ns can he use go measure the
antigen %rm%ory anua? EFH O EHE David Lane,

ng act|V| an ant| odies
Cold SpHntpebrBmdL %F%W@@@@%a%mp@éfsbéﬁmbhm #5% used include ELISA
(enzyme- |Inkedﬂﬁ&rﬁﬂﬁ6§@yhﬂ%@§§@¥m ERAEAZ YA amm%mlﬁ&ﬁt(%plm@ SaY),
fluoresceg mmunoas eatr(i:tI E%%B% eg of the neans for easunn ngS ding activity of an
antibody'to arr an?gen expressg A ger?ﬁlé’ﬁ %@%ﬁ FRagRloBsoWidth
Antibo@negamtabeb@sbrmlaﬁ@al rﬁ'éntwﬁeneambwmmnsmslrf@mﬂbwcdwomwmmepamculany

preferajly usedipraasurahseqinding hetwash, %@5@9&1’& eXAERRRAPRNEAHTace Alsells
sy pended buffer an(éﬁmh and an antibo ‘Sl}tlgen Examples of flow %tometers used

include® ﬁeg §E?§ﬁlf6ﬁi- B EINEOBSS PR TV, RS XA GRS CAibody
FAcscrammsnomz(amﬁﬁmElreumgnues)smmme @Edtosmmmbwptsmthemmngmﬂaﬁ 500,

EPICS gftk: M@heé@a{ﬁu&%fefﬁ%%lﬁ@&eanﬂ ehah QranfaCellah ﬁzvamg ,SC (all from
Beckman COUI?%‘F&‘F{E §€ Ie of a preferred method of measurg)% the binding activity of a test

AXL antibody t ﬁ@hﬁ&?ﬁ%{%ﬁ%}ﬂﬁ% Shenhamr g htedy Ispsleastita terc,
which nercegmtizeenttest aftberymphkctebiwittifielnehpde shingedddnizndcihenipeaasheingmith the

STACSCafibysBID: Binscifnees L and Roalring (e lererrepse NG H5ing. GalRussL Refyare

(BD Biosciences %
AXL, can be combined.

Methods for producing bispecific antibodies are known. 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 only the H chain.  Alternatively, fused cells that produce bispecific
antibodies can be prepared by fusing hybridomas producing different monoclonal antibodies.
Bispecific antibodies can also be prepared with genetic engineering techniques.

Binding activity of an antibody

25 Known means can be used to measure the antigen-binding activity of an antibody
(Antibodies A Laboratory Manual, Ed Harlow and David Lane, Cold Spring Harbor Laboratory,
1988). Exempies of methods that can be used include ELISA (enzyme-linked immunosorbent
assay), EIA (enzyme immunoassay), RIA (radioimmunoassay), fluorescent immunoassay, etc.
Examples of the means for measuring the binding activity of an antibody to an antigen expressed

30  incells include the method described on pages 359420 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™ IJ,
FACSAria™, FACSArray™, FACSVantage™ SE, and FACSCalibur™ (all from BD
Biosciences), and the EPICS ALTRA HyPerSort, Cytomics FC 500, EPICS XL-MCL ADC,

(2
h



Hybridomas The present invention also provides hybridomas deposited under Accession Nos. FERM
10 BP-10858 (AX285), FERM BP-10859 (AX292), FERM BP-10853 (AX223), FERM BP-10852
(AX96), FERM BP-10856 (AX258), FERM BP-1085% (AX284), FERM BP-10850 (Ax7), FERM
BP-10851 (Ax51), FERM BP-10854 (Ax225), and FERM BP-10855 (Ax232). These hybridomas
produce anti-AXL antibodies with agonistic activity, anti-AXL antibodies with antagonistic activity,
anti-AXL antibodies with activity that lowers the expression level of AXL, 15anti-AXL antibodies with -

angiogepgsis.ighibj actjvi nd/qr anti- antibodies with cell-growth-suppressing activity.
Angioge%ﬁe%?ln |[§%9o% a‘?ﬁeét %’Pei%%ﬁ‘ﬁ% %Y]l.&@% @W@e%%@kf@%ﬁ&%%ﬁﬂ%i@é prising an
anti-AXL 20antideusxaptiireosaprgfanticuteartlinttafionntng thethahisndivinhish.asgiaganesis is
inhibiteduBxamnlearithgemachanimmdiadrde A hiniary.elieet on the migral é‘d%f%ﬂh iﬁy{%"aSC”'ar

endothe\lﬁiﬁ}&erl!asd an.ago%tosis-inguging actlaon on Vascular endothelial cells, and an'inhibitory effect on
the vascuUlar morprogenatis SFUR8EY BRERaSTHbIcH bemerreringdiactekibon msrots e wishghesent
invéntiokY\dréfestibiy (HibRiasggesjesid imadgnney tisflescihere inwasaPRatigdantiniation on the
cancer §sgu@s. BXpBRIRsiahdhgse cancer tissues include pancreatic cancer tissues (pancreatic
adenocarcinoma tissues, etc.), gastric cancer tissues, lung cancer tissues (tissues of small-cell lung
cancer, non-small-cell lung cancer, and such), osteosarcoma tissues, colon cancer tissues, prostate
cancer likdusomaglanoma tissues, endometrial cancer tissues, ovarian cancer tissues, uterine
leiomyosarcomaiissues, thyraid:caneer tissues,,cancer 30stem cell tissues, breast cancer tissues,
bladder cancer tissges renal caﬁcerﬁ% L%%?Eéﬁohr%q%%%ssﬁr%oﬁ%bﬁg‘ 6’51%‘%?§§5}8§?%%ﬁ £Ebphageal
caricer s'ﬁ%%?%%%@%&%% | +EERV JaRHe3Ea{dek ARBIEFRIddBRe i 2ancer
tissue, (OXZMAERMU IBRYL0SB6EATIENS), PERVEBICIaUSNQA3CMNTIEHSFUSP Ad 4y pastsancer tissue,
particulgﬁmgis[% 'gla argl IS stc tissue,. 35There is no particular
limitation on the ant%od%%lﬁgég in %ﬁegél}%gr?é%%?ﬁﬂ %m%’{a iAvieritien, d898hg as they
have aftEiiflones sepsinsiBrbrd hantiuhesartprgatist e 3ctiviyoaidisAlSEarittitd dibovetiantibodies
with agemistisaticvidt dntkediesi ihapsageate activity that lowers the expression level of AXL,

15 - anti-AXL antibodies with angiogenesis inhibitory activity, and/or anti-AXL antibodies with

cell-growth-suppressing activity.

Angiogenesis inhibitors

) The present invention also provides 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
vascular endothelial cells, an apoptosis-inducing action on vascular endothelial cells, and an
inhibitory effect on the vascular morphogenesis of vascular endothelial cells. The angiogenesis
inhibitors of the present invention preferably inhibit angiogenesis in cancer tissues. There is no
25 particular limitation on the cancer tissues. Examples of these cancer tissues include pancreatic
cancer tissues (pancreatic adenocarcinoma tissues, etc.), gastric cancer tissues, lung cancer
tissues (tissues of small-cell lung cancer, non-small-cell lung cancet, and such), osteosarcoma
tissues, colon cancer tissues, prostate cancer tissues, melanoma tissues, endometrial cancer
tissues, ovarian cancer tissues, uterine leiomyosarcoma tissues, thyroid cancer tissues, cancer
30 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,
35 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



activity, antibodies with activity that lowers the expression level of AXL, etc.) can be used. The
angiogenesis inhibitors comprising the anti-AXL antibody of the present invention can be expressed as
methods for inhibiting angiogenesis using an anti-AXL antibody. The 5angiogenesis inhibitors
comprising the anti-AXL antibody of the present invention can be expressed as use of an anti-AXL
antibody for producing an angiogenesis inhibitor. Cell-growth suppressants The present invention also
provides cell-growth suppressants comprising anti-AXL 10antibodies There is no particular limitation

on the meshaplsbichsel arowihissuppgssed Famples olin meshaniameingude those

based on the anglogene5|s inhibitory actio ase thé cytotoxic acti the 2 e antibody, and

those baEBABrPRIGPHRHEEATS t%@lﬁbl%ta%amﬁém %ﬁ%ltﬁééé’%a%rd)@ﬁm‘bé #hRflogenesis
inhibitory actiorTaseapsefesabies hbhiHiene @m@mﬁ@q@@wn@mmmmg S?Hl@e\/jﬁ’&%ﬁtgfﬁwﬁﬁéﬁ
suppres b nti-AXL ells are eferabl those re to ease,.and more
preferag?ﬁdggréflc & ca &a‘srﬁbe??é(gamp fes o\‘ﬁtﬂ% r%%)e%re e n&lmear{ S of the cg P(’)vvti‘msuppressants

of the p&é@éﬁ@ﬂ%ﬁﬂbwmﬁm@maﬁaé&ﬁééﬁraﬂgzﬂi{aémmmfgmmﬂmmmmb@@n Pehen the cells
are cansgireald dhete of Ao RRicHREHINRNOR O daedRe R bagRGRhaANd iR Ages include

20pancreatic cancer (pancreatic adenocarcinoma, etc.), gastric cancer, lung cancer (small-cell lung
cancer, non- smaII ceII Iung cancer, and such), osteosarcoma, colon cancer, prostate cancer,
fal- 21 Ss#ter, ovarian cancer, uterine leiomyosarcoma, thyroid cancer, cancer stem

cell, breaft Ca?@ﬁé&@@ﬂ@'&@éﬁ?@&&é&%@%&@%@b&“@f&? @&559@9@5&@1@0@ 65 l&b@%ﬁ%cancer

e preigraple ca rs are gliom Stric cancer, en etrja nc on-small-ce ung cancer,
glﬁcregﬂe {4&oca ﬂ%ﬁﬁémal??&tk%g% Tpdftign Bﬁﬁl?c?&%?‘% C@é\t‘f@é@b Iz and breast
cancer suppréFhate i€ naonpdet cdlthelmithiorson thadwietiboskdmsesbohiththagileresigindibipoessants of
the preﬁ%&@\fﬁegpaas%a lﬁ{‘@l@é Jhexdheyaical- gm%&w@%ﬁ@%@%gy@mﬁ £xgmpigidhe

ant|bod|e desc Qdies with agonistic activity, antibodies with antagonistic 30activity,
ant|boo§8 WT@ é?gdﬂﬁg\é%fé?s% ée%ﬂa? ABBLOSREFISARTBNIGERACHON 26 cell-growth

supprepsdiatslﬁelmpnsmg the anti-AXL antibody of the present mventlon can be expressed as methods

forssuppressingriell giow R ARANKOR brhat-WHbe Jo aelt %@%9& BYLS suppressed

are cancer cells, the anticancer a%ents comprising the anti- A sent invention can

be exp?é‘%’séa%sa?ﬁ’é’ﬂ’ﬂfds o ey T TEraBhh e tisenis &H%ﬁﬂrﬁx@%ﬁﬁ@é’dy The
cell-grasatiessupiitesskinis, eampisingl the prileAXd aulihtie):oftbbtarestinhinwentarpaandaes efpressed

as use g %Qe%ﬁ’@l&hﬁeﬂ ?851}&&9 an anticancer agent comprising an anti-AXL antibody. 'When the

cells are cancer cells, there is no particular limitation on the type of cancer, and the types include

20  pancreatic cancer {pancreatic adenocarcinoma, etc.), gasiric cancer, lung cancer (small-cell lung
cancer, non-small-cell lung cancer, and such}, osteosarcoma, colon cancer, prostate cancer,
melanoma, endometrial cancer, ovarian cancer, uterine leiomyosarcoma, thyroid cancer, cancer
stem cell, breast cancer, bladder cancer, renal cancer, glioma, neuroblastoma, and esophageal
cancer. More preferable cancers are glioma, gastric cancer, endometrial cancer, non-small-cell

25  lung cancer, pancreatic adenocarcinoma, and breast cancer, particularly pancreatic
adenocarcinoma and breast cancer.

There is no particular limitation on the antibodies used in the cell-growth suppressants
of the presentt invention, as long as they have cell-growth-suppressing activity, For example,
the antibodies described above (antibodies with agonistic activity, antibodies with antagonistic

30 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

35  preventing cancer using an anti-AXL antibody. The cell-growth suppressants comprising the

anti-AX1 antibody of the present invention can be éxpressed as use of an anti-AXL antibody to



34 produce a cell-growth suppressant. When the cells whose growth is suppressed are cancer cells,
they can be expressed as use of an anti-AXL antibody for producing an anticancer agent.
Phosphorylation inducers 5The present invention glso provides phosphorylation inducers comprising
an anti-AXL antibody. The phosphorylation inducers of the present invention normally induce _
phosphorylation in cells expressing AXL. Although there is no particular limitation on the targets of the
phosphorylation induction, the targets are nomially polypeptides having tyrosine and are preferably
AXL. 1 IS ngparticular limitation on,the tibg ies used in the phosphorylation inducers of the
presen%%%%ﬁﬁgn?%g?é}%%&g? {ﬁsé%nr%tibrég%g?/tvg Cé%%‘ﬁ’%ﬂ%ea%ﬁv g*e%‘gﬁﬁg%f BoCREFFhEHSed.
The ph&&pneasBeSHITTasRERS eenepnsiagtiiHe dnantadz ftibpuyd ofitheaprestrrrisnrergion can be
expressed as methods for inducing phosphorylation using an anti-AXL antibody. 15 The

phosphﬁ%lgth%n |pa%u%%rlsdgo€m§r|5|ng the anti-AXL antibody of the present invention can also be

expres =AXL antibody for producing a phosphorylation inducer. Phosphorylation
inhibitors . The prespresingdntioniatsalrovitephbspiorylation inHibitoss@oprpiising an@atiaXL
20antibadicte phasshontaionibitaisA! depisseaitueation normaly iibl the phosphoryiation
inducedﬁg the bilnding.of AXL ligand (such %ﬁ, as@%)etto AXL. Although there is no particular
limitatidt SFPHRS sP@&gno%eaﬁﬁ&giBﬁe& ihiBtiRV e srg St ReTisTHINBE BB 998 having
tyrosindaagrisarétheafersip radétion inducTioes¢his tagparieulardiniitatioly suptidesdntibogissosged in the
phosph&ml%&@'@p@gﬁpf the present invention. For example, the antibodies with antagonistic
activity described above can be used. . The phosphorylation inhibitors comprising the anti-AXL

aﬁ body of the pIEEREAPaFHIHAEHBRIEHA @%&bﬁﬁéﬂ%éﬁ%dr@ﬁ thRBhMBheRdaERBAjIdESAsUSIng an
© anti-AX¢f dreitredgntTihesptiosphdiodatiem id)itiitorstitoripsising thesticAXkvantheeyteiithpopeesent
30inventigncak.also be expressed as use of an anti-AXL antibody for producing a phosphorylation

inhibitor.
The phosphorylation inducers comprising the anti-AXL antibody of the present

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 invention can
also be expressed as use of an anti-AXL antibody for producing a phosphorylation inducer.

Phosphorvlation inhibitors

The present invention also provides phosphorylation inhibitors comprising an anti-AXL
20 antibody. The phosphorylation inhibitors of the present invention normally inhibit the
phosphorylation induced by the binding of an AXL ligand (such as Gas6) to AXL. Although
there is no particular limitation on the targets of phosphorylation inhibition, the targets are
normally polypeptides having tyrosine and are preferably AXL. |

There is no particular limitation on the antibodies used in the phosphorylation inhibitors

25 ofthe present invention. For example, the antibodies with antagonistic activity described above
can be used.

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

30  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 AXL expression level
35  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



Agents for lowering the AXL expression level The present invention also provides agents that lower
the AXL expression level 35comprising an anti-AXL antibody. The agent that lowers the AXL
expression level reduces AXL expression level in cgls expressing AXL. There is no particular limitation
on the cells 35 that express AXL. Examples of these cells include cancer cells (Calu-1, MDA-MB-231,
DU-145, etc.). The reduction in the expression level of AXL may be a reduction in the amount of
AXL already present by the degradation of AXL, or such, or may be a reduction in the amount of 5

newly expy QSA%!Y Y sHppressing-the expression.of AXE T gents that lower the AXL
expression level csbmﬁg'siri%'iﬁ“pg?] i- gELeSérﬁ%cs) y%‘f%ﬁé%}%%éﬁpﬁ@ﬁﬂ%&‘n %@T%é"@(&%]ssed as
method?%‘rilﬁméﬁﬂb the expression level of AXL using an anti-AXL antibody. Moreover, the agents

that lower the A’theelfwdieﬁﬁipih l@%&!@e@baﬂﬁin:gzéh6%{5&%&;%Ei999afﬁeﬁéﬁ%rp{ﬁé%‘%%ﬁé¥iﬁﬁfa” be
express us anti-AXL anti or producing an agent for lowering the expression
level. Péﬁ?ﬁ%%c%ﬁﬁ%%@#rﬁ%gg fg)én%mn 01%%%’ i%‘b%’jh@gigl?ﬁf BitoiuLiPyiBia dupprtsdants,
phésphBgyrhisrnwrasrsbisbivswnorgsatiethelibitossior aenik. that lower the AXL expression level of
the present 15inueiiencanPeadmiy ' i ' theds or parenteral
on misered Gy &iher ol @&%’i’fﬁﬂ%‘éﬁ@#ﬁ‘&éﬁe&% gg_ﬂ‘égai ﬁ?

administggtion mg[athods. Parenteral adminjstration methods are particular IC

yp
example§ &F SUCh AdminTSt ATl oS it MEE TR ermin 96 £rerandaugn binistration,
transpulioaan 2adindisiStratibndandfarseetatiecige e nhin dtratiohe HISIphasmacaulisal compositions
of the e ULaNSAXBEAIANSIFED SSlEA arlosely by ieslon S0agmmistaton. fo
. 4 LS Vn j.ér

example, by iptravenoys injection, intramuscular injection, intraperito mp%?ig?f gthtutaneous
in@ctioﬁ‘%?%%grﬁ”g%ﬂgﬁIgﬁ?éﬂ%ﬂ’?%ﬁﬁ&ﬁﬁmgﬂ’é]t%ﬁeﬁéﬁ e semisssipadenibling to the age and
symptoms of the patient. The dosage can be selected, for example, within the range of 0.0001 mg to
1000 %%Ag@g@pcgﬂ weight per administration. Alternatively, the dosage can be selected, for
example, wit |r11_i)8e range of 0.001 to 100,000 25 mg/body per patient. However, the dosage of the
pharmaceutical GGAPESRBRE B Ithib e crtlngrewtomrprss antiathospherylation decmgiogenesis
inhibitopboepllegytatitin sniipiessants gpheshioiaiionsnducersehesphenratien inbikiters, or agents for
loweri y i the. present ijnvention can be formulated according, to ordinary
rﬁgmoré%%@ﬁm‘@p%?@%%@?a R e et ek P b Rl pcAeiAg
Compdh§t ggtorﬁagp@}g’ahﬁgrﬁﬁgmﬁon methods are particularly preferred. Specific examples of

such administration methods include injection administration, transnasal administration,
transpulmonary administration, and transcutaneous administration. The pharmaceutical
compositions of the present invention can be administered systernically or locally by injection

20 administration, for example, by intravenous injection, intramuscular injection, intraperitoneal
injection, subcutaneous injection, or such.  Suitable methods of administration can also be
selected according to the age and symptoms of the patient. The dosage can be selected, for
example, within the range of 0.0001 mg to 1000 mg per kilogram body weight per administration.
Alternatively, the dosage can be selected, for example, within the range of 0.001 to 100,000

25  mg/body per patient. However, the dosage of the pharmaceutical compositions of the present
invention is not limited thereto.

- The angiogenesis inhibitors, cell-growth suppressants, phosphorylation inducers,
phosphorylation inhibitors, or agents for lowering the AXL expression level of the present
nvention can be formulated according to ordinary methods (for example, Remington’s

30 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

35  appropriate. Specific examples of such carriers include light silicic anhydride, Jactose,

crystalline cellulose, mannitol, starch, carmellose calcium, carmellose sodium, hydroxypropyl



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, binder3$ disintegration agents, lubricants, fluidity
promoters, and flavoring agents. Other commonly used carriers can be used as 35appropriateSpecific
examples of such carriers include light silicic anhydride, lactose, crystalline cellulose, mannitol, starch,
carmellose calcium, carmellose sodium, hydroxypropy!l 36 cellulose, hydroxypropyl methyl cellulose,

polyvinviawstaldisthylaminaaesiatsyRahmiByipusRidans . aslatinmedinaichaip fatty-acid

triglycerides, polyoxyethylené hydrogenated castar oil"'60, saccharose, carboxymethyl cellulose,
cornstapﬁfﬁﬂ%%éﬁ%?ﬁ%?’ @ﬁﬁ%ﬂf BHOTUR-FofaRitEY "éﬁ%%&ﬁﬁ%»iﬁ@%&ﬁ%ﬂw reference in
their entipeiy g8iEiaivpies oil 60)lhohgtothecprbsenhinkehtidhuvik heexplainethingnoeesdeiaitby the
following Exam 3 | 198 | Examples. 10[Example 1] 1-1

| Eblﬁﬁzﬁ'a?a?%‘?é%?éd@é’%ﬂ@&’%é?e%&%@&ggﬁé}?:?%é&%m&% i I AMRE

Preparation of Antigen Hamster ovary cells (CHO were transfecte the
exér)ession vector for a fusion protein (hAXL-ECD-mlgG2aFc), in which the extracellular domain of
human Beémaiet an Fe domain of mouse 1gG2a were fused, and CHO cell lines that produce 15

hAXL-ECD-mig ' loned wi 418 selection. The, cultyre su atant of the
hAXL-EC D-m|g%§§%%%§%ﬁ%%§ﬁ%§%?%‘é@gﬁ el e”ét%lgrﬁs?}%tga‘%?’uﬁﬁ?ﬁ%@ um
(CHO-FXamRpIRs s a5 Rakinadignd Pt dimite & by dhessnErrmpdes Protein 0 HP, GE Healthcare)
equilibrated with a binding buffer (20 mM phosphate buffer, pH 7.0). After the unbound proteins were
W%hedgg\%gn% ginding buffer, fractions of hAXL-ECD-mlgG2aFc 20protein were collected with an
elution buffer (100'rnM glycine-HC1, pH 2.7) into tubes containing neutralizing buffer (1 M Tris-HC1,
pH 9.0)!“theRmratstifer gurified protein was replaced with phosphate-buffered physiological

for & Molecuar welon A T e o v tion
concen%rg%lscl)%n 1”t(ﬁtég B LrT%g(? %g}gfﬁﬂ%%%%f %glgh}g%&}‘%ﬁ’fﬁécﬁg&ﬁrb%{@@%ﬁmﬁﬁgﬁ%gaé%oIar

absorptibA edefieiamicansraled2eceerdifiged, trel c3HQ latib fifosthatgpnidlace et al. (Prof Sci. (1995) 4,
2431242301 152 Brapacation 9&@{4‘-&&%-&9&@@%&’@%@3&&%?d%@f&%&&?ﬁ;@%&ﬁhﬁfmw?1 SiX
weeks &Ig ﬁ%ﬁg%@uﬁ@?éplzanon,ph@eﬁs Rléer 30 I_Iaporatorles Japan) and two MRIT pr mice
(male, SiX Wes a i BRAHRRRGare EHS R pies qollseled disne sepamyfieere immunized
as deserisBurbOMOMSTE Hntijbroprepoaddeih tthe Praviaus Sehtion (HAXA PR IGERaEE protein).
Antigenauisiiefushirund meomaleie Seiwant T RasRilkehaRepieves) wasaripinistered
subcut%ggggr? | p?})tegnslxgr@g ?N%shed with the binding buffer, fractions of hRAXL-ECD-mlgG2aFc
20  protein were coliected with an elution buffer (100 mM glycine-HCI, pH 2.7) into tubes
containing neutralizing buffer (1 M Tris-HCL, pH 9.0). Then the buffer of the purified protein
was replaced with phosphate-buffered physiological saline (pH 7.35~7.65; Takara Bio) and the
purified protein was concentrated using an ultrafiltration kit for a molecular weight fraction of 10
kDa (Centricon (registered trademark), Millipore). The concentration of the purified protein
25 was calculated from the absorbance at 280 nm using a molar absorption coefficient calculated

according to the calculation formula of Pace er 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

30  Laboratories Japan) and two MRL/Ipr 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 (hRAXL-ECD-mIgG2aFc protein). Antigen emulsified with Freund’s
complete adjuvant (H37 Ra, Difco Laboratories) was administered subcutaneously at 40 ng/head
as the initial immunization. Two weeks later, antigen emulsified with Freund’s incomplete

35 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



as the initial immunization. Two weeks later, antigen emulsified with Freund's incomplete 35adjuvant
(Difco Laboratories) was administered subcutaneously at 40 jig/head. The animals were subsequently
immunized three times more at one week intervals3Tncreases in the serum 37 antibody titer in
response to the antigen were confirmed by ELISA as indicated in the following section, followed by a
final immunization of intravenous administration of antigen diluted with phosphate-buffered
physiological saline (phosphate-buffered saline without calcium ions or magnesium ions, PBS(-);

Tiesu RhAmRCAMI AN A0 @ el T dovs, Al R SIITyealol %%qgwﬁ%n cells
and mouse myeloma celis P3X63Ag8U.T (referred to as P3U1, ATCC CRL-1597) were fused”

accord.?f@%fbr@mw#ﬂ%wo@%%%@sﬁ PG AB s PR O FdaE BRI & W tured in
RPMI 1@ﬁasmﬂehbbnffhwﬂrﬂg@@lﬁgmmlmhgd@%ﬁﬁae(imﬁwgemﬂﬁemﬁﬁtﬁﬂ refelieditmasr10%

CESRENASE, Shim oy clison i e s i oy el g

élective c ation of € i’ mas brldoma

co@n.em@@@?éd%#ﬁetﬁ@%aﬂma@ﬁ meustmysloatrelay 267 Al nlem@f@é%hénahi’éaba well

plate C@ﬁt@ﬂlnmﬂAf%@la@Bmmdimrm@g/@d:&&Wﬁbﬁ%&Mﬁlg@%fﬁ@m@aﬁ@ntrate [Dainippon
Pharmi?eutlc g]c?ﬂd vo /0 Ce Sg\r}lvcgi_rglg cﬁg stl r& ne colé) %gvgfll ﬁ{g/e
culture ree t four € superna a was colle ted om eac a%cfl rh brla%mas with

bmd|n@&%&k}}’t@'@ﬁh@@;&ﬁﬂ@éﬁ@f@ﬁ%?ﬁ@ml@%E@\&M@@I\ﬁé@é sébbth@d?y ﬁfé@sfuﬁwg,tﬁ?@lr binding
activity ﬁgéh%at@ﬁesﬂ@@@@@d@ﬂﬂ%&ﬁl@d@f@@aﬂiq@t&melﬁf@@&wamm&&@em R@fmouse

o A RA A s sl e asles ol g o
2nd Sc}qmﬁg qyGnth day aﬁ:er fuszon and seeded info a 96 well plate containing HAT selective medium
(10% FBS/RPMI1640, 2 vol% HAT 50x concentrate {Dainippon Pharmaceutical] and 5 vol%
BM-Condimed H1 [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 binding activity 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 F¢ domain of mouse IgG2a by
ELISA, as indicated in the following section.
The binding activities of the supernatants of the selected hybridomas are shown in Table

20
[Table 1] 3
AXL 2nd SC Abs | 2nd SCAbs | 2nd SC Abs | 2nd SC Abs 1gG
Clone No. AXL-mFc | FGFR2-mFc AbsA AXIL-His Binding

7 2.053 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 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




Clone No. AXL-mFc FGFR2-mFc AbsA AXL-His Binding 2.053 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
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The hybridomas selected by the present inventors were deposited at the International
Patent Organism Depositary of the National Institute of Advanced Industrial Science and
Technology. The following section provides a description of the contents, specifying the
deposition.
(a) Name and Address of the Depositary Institution

Name: International Patent Organism Depositary, National Institute of Advanced
Industrial Science and Technology

Address: Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan 305-8566
(b) Acceptance Date (Deposition Date): July 5, 2007
{c) Accession No.

AXL No. 7 #070402 (Ax7) (Accession No. FERM BP-10850)

AXL No. 51 #070406 (Ax51) (Accession No. FERM BP-10851)

AXL No. 232 #070406 (Ax232) (Accession No. FERM BP-10855)

AXL No. 96 #070402 (Ax96) (Accession No. FERM BP-10852)

AXL No. 223 #070402 (Ax223) (Accession No. FERM 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 #070402 (Ax285) (Accession No. FERM BP-10858)

AXL No. 292 #070411 (Ax292) (Accession No. FERM BP-10859)

1-3 Binding Activity to Human AXL

Antigen (hAXL-ECD-mlgG2aFc) diluted to 1 pg/mL with coating buffer (100 mM
sodium bicarbonate [pH 9.6], 0.02% sodium azide) or control protein fused with the Fe domain
of mouse IgG2a was dispensed into a 96-well plate (Nunc-Immuno™ 96 MicroWe]]™
MaxiSorp™ plate; Nalge Nunc International) at 80 uL/well, followed by incubation at least
overnight at 4°C.  After it was washed three times with phosphate-buffered saline containing
0.05 vol% Tween (registered trademark) 20 (tPBS[-]), the plate was blocked at least overnight at
4°C with diluent buffer (1/5 dilution of BlockingOne; Nacalai Tesque). Afier the removal of
the buffer, mouse antiserum or hybridoma culture supernatant diluted with diluent buffer was
added to the plate at 80 uL/well, followed by incubation for one hour at room temperature.
After the plate had been washed three times with tPBS(~), HRP -labeled anti-mouse IgG
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



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 '
39

addition of Peroxidase Stop Solution (Kirkegaad & Perry Laboratories) at 80 pL/well, the
absorbance at 405 nm was measured with a Microplate Reader Model 3550 (Bio-Rad

Laboratories).

5 1-4 Purification of Antibody from Hybridoma Culture Supernatant
The resulting hybridomas described above were cultured in HAT selective medium

using low-IgG FBS (Invitrogen) as the FBS. = Protein G beads (Pharmacia), in which the solvent
was replaced with wash buffer (20 mM sodium acetate buffer, pH 5.0), were added to 20-50 mL
of the culture supernatant at 50 pL per 10 mL of culture supernatant, followed by mixing by

10 inversion overnight at 4°C. After the Protein G beads had been retrieved and washed with wash
buffer, the antibody was eluted with elution buffer (50 mM sodium acetate buffer, pH 3.3),
followed immediately by neutralization with neutralizing buffer (Tris-HCI buffer, pH 7.8). The
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 pm 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
20  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
25  monoclonal antibody was added at 2 pg/mL, and recombinant GAS6 (R&D) was added at 200
ng/mL 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% glycerol, 2 mM EDTA, 1 mM sodium vanadate, I vol%
NP-40, 1 mM phenylmethylsulfonyl fluoride [PMSF], 10 pg/mL aprotinin, 10 ng/mL leupeptin,
30 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 g
of anti-AXL monoclonal antibody (R&D) was added to the supernatant, which was shaken for
35 onehourat4°C. Then, 10 pL 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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immunoprecipitate was washed and suspended in NuPAGE-LDS sample buffer (Invitrogen), and
then heated for 10 minutes at 70°C.  The immunoprecipitate was electrophoresed for one hour
at 150 V using 7% NuPAGE (Invitrogen). .

After immunoprecipitation and electrophoresis on 7% NuPAGE, the protein was
electrophoretically transferred to a 0.45 pm polyvinylidene difluoride filter (Immobilon-FL,
Millipore) over the course of one hour at 30 mA with NuPAGE transfer buffer (Invitrogen) and
the buffer containing 20 vol% methanol. The filter was washed with TBS (50 mM Tris-HC!
{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 (TBS containing
0.05 vol% Tween (registered trademark) 20} and then incubated for two hours at room _
temperature with biotinylated 4G10 anti-phosphotyrosine antibody (diluted 1:1,000 with TBST;
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 one hour
with Alexa 680-labeled streptavidin (Invitrogen) diluted 1:10,000 with TBST and IRDye
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 with TBST, it was washed again once
for five minutes with TBS, and then scanned with the Odyssey infrared imaging system
(Li-COR).

A band obtained by immunoblotting the immunoprecipitated intracellular AXL with
anti-AXL antibody and a band obtained by immunoblotting it with anti-phosphotyrosine
antibody overlapped, and the intensification of the band for tyrosine-phosphorylated AXL was
observed after the addition of the anti-AXL monoclonal antibodies Ax285, Ax292, Ax223, Ax96,
and Ax238, and after the addition of the recombinant GAS6 used as the positive control (Fig. 1a,
b,c,d, and e). Thus, intensified tyrosine phosphorylation of AXL was observed as a result of
the addition of the anti-AXT monoclonal antibody acquired by the present inventors. Thus,
these anti-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-smali-cell lung cancer cell
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-AX]. monoclonal antibody

prepared in Example 1 was added at 2 pg/mL, and then recombinant GAS6 (R&D) was added
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domain of AXL.

[Example 4] Assay of the Induction of AXL Protein Downmodulation 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 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 mediom) and

20 then the cells were cultured ovemnight. Next, the anti-AXL monoclonal antibody prepared as

o described above was added at 2 ug/mL, and recombinant GAS6 (R&D) was added at 200 ng/mL
to act as the positive control, followed by incubation for 24 hours at 37°C. Next, the cells were
washed with PBS(—) and the protein was extracted from the cells with the previously described
cell lysis buffer. The cell lysis products, immunoprecipitated with a commercially available

25  anti-AXL antibody (Santa Cruz™), were separated on 7% NuPAGE (Invitrogen), immunoblotted
by western blotting, and tyrosine phosphorylation assay, as previously described.

25 pg of each protein solution was suspended in NuPAGE-LDS sample buffer

(Invitrogen), heated for 10 minutes at 70°C, and electrophoresed for one hour at 150 V on 7%
NuPAGE (Invitrogen). The gels separated by electrophoresis were electrophoretically

30 transferred to a 0.45 um 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-HCl (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

35 atroom 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



added to the plate at 80 4/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 804#/well, followed by incubation for one hour at room
temperature. After the plate had been washed five times with 35tPBS(--), a chromogenic substrate,
Peroxidase Substrate (Kirkegaad & Perry Laboratories), was added at 80 4/well, followed by
incubation for 20 minutes at room temperature After the : 39 addition of Peroxidase Stop Solution
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kDa (A%ngjgggﬁegft@g%}%@nMillipore) followed by sterilization with a 0.22 um sterilization
filter (Millipore GV, Millipore). [Example 2] Assay of Antibody-Induced Phosphorylation The ability of

thelanti-AXL monoclonal antibody obtained in Example Ito induce the 20 phosphorylation of AXL in

cancerWW&E&%MN@{W&M:@&NW@M&MIM@@W 1, human breast

cancer cell line into six-well
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Then 8¥grot Ada LRGN fﬁg Y‘% W8S Shakd RS AR r at
AC. Aftésr henm@éztoﬁb(@@@t)@ngm@r emeiendacopeat 48t medium (> 12 mL/plate), Warmed to
37°C, was dispensed into Falcon tubes and VEGF-A (2 pg/mL) was added to the medium to a
final concentration of 10 ng/mL by 200-fold dilution. The anti-AXI, antibody prepared as
25  described above was added to the medium dispensed into the tubes to a final concentration of 10
ug/ml. PBS(-) was used in place of antibody for the negative control. The medium in the
wells of the 24-well plate was gently removed by aspiration and 500 uL 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
30 ondays4, 7, and 9, counting the day on which the antibody was added as day 1.
The cell layer was fixed and stained using a'fumen 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 is 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
1 mb 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% ethano}) was added to each well
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40 immunoprecipitate was washed and suspended in NUPAGE-LDS sample buffer (Invitrogen), and
then heated for 10 minutes at 70C. The immunoprecipitate was electrophoresed for one hour at 150 V
using 7% NuPAGE (Invitrogen). After immunoprecigitation and electrophoresis on 7% NuPAGE, the
protein was 5electrophoretically transferred to a 0.45 Jim polyvinylidene difluoride filter (Immobilon-FL,
Millipore) over the course of one hour at 30 mA with NUPAGE transfer buffer (Invitrogen) and the
buffer containing 20 vol% methanol. The filter was washed with TBS (50 inM Iris-MCI [pH 7.6], 150 inM

NaC1) and then blacked by ingybation oyernight in Odyssey blocking buff r(Li-CoqR . The filter was
Washe(??(?ugrq?r}}veeﬁg rs%"\?eg )r‘%fr)%l?ené%a% %ﬁ%%%?%%@fm%ﬁﬁg%@%@%%ﬁ Zﬁﬁé@?‘l (registered
tradem#00Y ahinthehbinskingsalrsronsen edds atecoah tepth dhatwed with bivhodiaed the10
inltis-pohom_ hﬁgg@lgﬁ@ﬂ@@@é&ﬁ(&d@ A?; lé%i%%@ﬂvghg%i;o@ﬂﬁtﬂ?}lm_ﬁﬂ%ﬁ b};ﬁ%@?ﬂ% _ t‘(ﬂ”ute?l
115, it . Santa Cruz). After the filter washe mes for five minutes eact
it TER A T O RO R B Sa ety LTS RO Gy
dildted aaedrowoaivith’ ¢ B STharmditRimy entibedp wesaledaed-bpaspesindang emttbosll (Rockiahed diluted
1:10,008 it FESTioAfiarihne fltprhadbees yereeatimes iy va minutes epehyithy EBST, it
was washed.again onge for five minutes wjth TBS, and then scanned with the Odyssey infrared
imaginddy&fd Eﬁ"@éﬁ?’ %%%?fh’é’ﬁ?é{fﬂg %Wh‘?ﬁﬁ%ﬁto%g)t‘gi’r]l@t‘?ﬂéniﬁﬁ?ﬂf%’b%% fazinrRieeiular
AXL withag@ddedAX eaghtibd by dvadoan thotitaiivedfby dne homok 676y it Withsacthphospiviiiydgsine

antibody.auerlanrad,,andithe dntensificationiof the:handifaruresine-RpsRbe ke di X g

oi erv%d%af r the a (%%({)n of the_anti-AXL. monoclonal antibodies Ax285, Ax292, Ax223, Ax96, and
B2 o i MR O e PG SR PAReE D S8 ORIBNgHIa. b, &
and e).ifitwsitinbefosifie Bty rsinephidsiSionptitite hiwetlberameldaeyedris a TubEZEthe addition of
the anti: AXL ' i inv . . these.anti-AXL /monoclonal
antibod s e e
|nhibiti&hSB%IEﬁ’g‘é(ﬁE?Itﬁééé#%Mfﬁ%%ﬁi%y%ﬁ%wﬁé magss ¢y sehiixadmslonane eanturediat
monoclinal anticad yichialGidDigansto@figon ehicitabphervlation \ihinednkevestls wasstasted. Cells
( a -cell | r cell i >alu-1. human br ancer cell line MDA-MB-231, or
h%ﬁan%p%gg??ﬁg@e?ﬂéﬁéﬁg glglﬁilsﬁléﬁﬁv%%%gnsse&e%%%?n oeg"l;(?-'@\iséﬁ: uﬁ%gto S at a density of 4 x 105

cells/well and 24RdaEAhiEe edicHeniithe axe et thovonnels ihebiformadm ahsaris Hwuvellaad been

removeshskrwas-stdedehSmetiumbandane aalls:uese eellisge ouptghheliart haatirAXL
ooy Bl AR PR S MR R A B A9 e AN BERSPHP IR AP
activities of the antibodies, and Ax232, Ax292, Ax285, and Ax284 displayed inhibitory activity

20 (Fig. 4).

[Example 6] Binding Activity of the Anti-AXL Antibody to Mouse AXL
After the extracellular domain of mouse AXL (hereinafter referred to as mAXL-ECD;
R&D) was diluted with coating buffer (100 mM sodium bicarbonate buffer, pH 9.6) to 2 pg/mL,
25 100 pL was dispensed into  a 96-well plate (Nunc-Immuno™ 96 MicroWell™ MaxiSorp™
plates; Nalge Nunc International).  After the plate was placed in a refrigerator overnight, the
antibody solution in the plate was removed, 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 pg/mL with diluent
30 buffer was dispensed at 100 uL/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 alkaii}:ié_—phosphatase-labeled goat anti-mouse 1gG1
antibody, alkaline-phosphatase-labeled goat anti-mouse 1gG2a antibody, and
alkaline-phosphatase-labeled goat anti-mouse IgG2b antibody (SouthernBiotech) was prepared
35  with final dilutions of each antibody of 1/2250:1/4000:1/4000, and was dispensed at 100 ;,LL/weii,
and allowed to stand for one hour at room temperature.  After the removal of the antibody



simultaneously at 200 ng/mL and incubated for 30 minutes at 37C. Next; the cells were washed with
PBS(-) and the protein was extracted from the cells with the previously described cell lysis buffer. The
cell lysis products, immunoprecipitated with comme#cially available anti-AXL antibody (Santa CruzTm),
were separated on 7% NuPAGE (Invitrogen), immunoblotted 5by western blotting, and tyrosine
phosphorylation assay, as previously described. The immunoprecipitated intracellular AXL was blotted
with anti- phosphotyrosine antibody by treatment with GAS6, which Is its ligand. However, the blot of
the anti- rosine antlbod Weakened noglonal antibodqi X7 and
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serum had been removed (serum-starved medium) and 20 then the cells were cultured overnight.
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[Example 8} Measurement of Antitumor Effects of the Anti-AXL Antibody in a Mouse Model
Grafted with Human Pancreatic Adenocarcinoma
30 1. Preparation of a Mouse Model Grafted With Human Pancreatic Adenocarcinoma

The human pancreatic adenocarcinoma cell line PANC-1, purchased from Dainippon



[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 cells (HUVEC) was
measured using an angiogenesis kit available from&urabo Industries. The experimental procedure
was in accordance with the protocol provided with the 15kit and is summarized below. FIUVEC and
fibroblasts were cocultured, and a 24-well plate (provided with the kit) containing cells in the growth
state of early lumen formation was placed in an incubator for three hours at 37C under 5% CO2 and
humidifigd air, The caps, of three containers containing 25 mL of specialzpurpose -megiym (pravided
with the%gﬂgére B e T Sy AR S

and huiiRitted af02d-Phéhsiaet siasanEnEholedoadsmpeshcubatsbarengausiietrefiobhvethvas
peeled pifuitaepliate eover was. erdeplases/ CHIT A RWMOTB ADrBvidad ywitbdhepidbhdde selis were

confirmed to be, normal by pbservation er a microscope. Culture.medium (> 12 mL/glate), warmed
(0 370 A0 ST PR TR e S OISR (et L SRR E & B i RS fine
coficentiauae 5ad eagiad abywdd denandilution. The anti-AXL antibody prepared as 25described above
was added to the medium dispensed into the tubes to a final concentration of 10 ng/mL PBS(-) was
used inplage of antipody for the negative. control. The medium in the wells of the 24-well plate was
gently r%‘mé\%ﬁ%bBé]yaE%ﬁg%hogﬁacg‘g@xﬁngfﬁ?ﬂﬁ%ontaining medium was then gently added. The
condition of thelbelmiesistsser Vel erlioroscpsipaitd ahdl theynevshiBtretdmbuitdsthedioubator. The

mediunuasrEe pRr AL USTREH 8,8AM SRS ARE BLFR-AR0 B4y S4 1He A2 £RHBIRGhEHay,0n which
the antibody was gdded as day 1. The cell layer was fixed éistaln%%_uslng lumen staining kit
(l%&rabé’?%‘f}/etﬂécl CEVR Y adéifig??ﬁ‘feﬁ‘?é‘%?h?fﬁﬁﬁﬁ? ?aﬁ Srot R e fss8according to
thg promwhq:m\&mni_mﬂtﬂﬁhbildw dayehng wasrpr@*&z_aﬂdnélbmgAﬁbmﬁh phﬁﬂwlmh:mjbaﬁn&ﬂg li_ﬂmler a
microseape; e Medium wasiemaveshiyaspiation apdihewell was washed By (e gdgjtion of 151
nth 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 43 and allowed to
stand f@r 3Evalnaties af roaimuteonpffattire. The fixing solution was then removed, 1 mL of blocking

selytion was adge | ' i removed by
az?;iration. O.Sﬁ?dgﬁhﬁéﬂg%r\é%f tg}% g:)%é%%?\%xdaeég %ﬁ%ﬁ%ﬁﬁ?ﬁ%@%ﬁ% r% g% ot 18eoglrztt)tocol
and addEEe erieataisden mene piPseDpsRE a6 HEcsH HouRRAreche Rever aarth Bty was
removedihodgpieatiahgoteath weluras washkditiieadimeswishtib koo itaskiagssaietiar (PBS(-)
containﬁ&gﬂ;@%ﬁ}% ﬁrézlm7 ﬂ'iz Sigma). 0.5 mL of the secondary antibody provided with the kit and diluted
in accordance with the prgt ol'was added to each well, followed by incubation for one hour at 37C.
The secondary 3ok Wk staprsve psigshiralion hndmasrtobumes srasheirthee times with 1 mL

op distillegvuater-Led 2 titbesurstiate sRIWHRRIRVideewithdhe kitip@s 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 was washed three times with 1 mL of distilled
water ghd SfigiFterld secersinkicroscopic images of each fixed well were captured at five locations with

a CCD camerarih@R SligHaktaa 01813 928 maRd theuasselisl 8RR NVErStatistical analysis

consisted of a comparison between the control group and the treated group by the LSD method
25  using the SAS Preclinical Package Ver. 5.0. Reliability of 95% (*: p<0.05) was determined to
constitute significance.

5. - Results
All of the antibodies inhibited tumor growth and demonstrated antitumor effects (Fig.
30 5.

[Example 9] Measurement of Antitumor Effects of Anti-AXL Antibody on Mouse Model
Transplanted with Human Pancreatic Adenocarcinoma (2)
1. Preparation of Mouse Model Grafted with Human Pancreatic Adenocarcinoma

35 Human pancreatic adenocarcinoma cell line PANC-1 purchased from Dainippon

Pharmaceutical (currently Dainippon Sumitomo Pharma) was prepared to 5 x 107 cells/mL with



15calculated using angiogenesis quantification software (Ver. 1.0, Kurabo). The rate of the
reduction in the area of the vessels that formed in a lumen in the wells to which was added anti-AXL
antibody relative to the area of the vessels that forgged in a lumen in the wells to which was added the
negative control PBS(-) was used as the index of the inhibitory activities of the antibodies, and Ax232,
Ax292, Ax285, and Ax284 displayed inhibitory activity 20(Fig. 4). [Example 6] Binding Activity of the
Anti-AXL Antibody to Mouse AXL  =“After the extracellular domain of mouse AXL (hereinafter

referre mAXL-ECD. R&LY) was diluted with,£ogting buffer (100 mM sodium bicarbgnate bulffer,
pH 9.6)d_ftfog ﬁ /n% 551%‘&13 JLC\?[\?ggu i’s"rlslg*r?é}e% .’hrt‘:)b acag-szflgé 5 ite Na ﬁ?ﬁ%‘(ﬁ%ﬁ%@% iI:%?ﬁelle
MaxiSoEVRBIEER DN afde NDhE tntertronalCAfte; midnpl dWBsypiase anieeapratligesdtboovernight,
the antipgay splutienriviie plaenss vereared iR RIWeihalAivent BiuffssLBlesisinaPng: Nacalai

Tesquegew %&“%%,%Q?% ,.and then blocked for two hours at room temperature. After the removal of the
diluent lfﬁer, the anti- %Enahtibody prepared above diluted to 3 pig/mL with diluent 30 buffer was

dispensed at 100 4/well, and allowed to stand for 1.5 hours at room temperature. After the removal of
the antibody sahdiRnp el Wera yasheshtaree times with tPBS(-). A labeled antibody cocktail

containing alkaline-phgsphatase-labeled goat anti-mouse 1gG1 antibody, alkaline-phosphatase-labeled
goat anti-mousé\i’é@%ﬁ%ﬁf& ki %ﬁ?(%g"’ffﬁ -ﬂ%%@@éﬁ%ﬁﬁ%&%msméétfg@% antibody
(SouthawBtedtawigs ¢fr hearade35ufitl fivigh Hilutiansaoteath afdivodycmbii2 250:d 4666k1f4000, and

was dispengeeiatal 90 pijwell. andallawed iosapnd fonne oW Anam Rmperalre. After the
removal of the antibody ‘%ﬁngg utjon, the wells were washed three times with tPBS(=). 100 pL/well of

alkAline PHSLphara8¥ ¢h {eRE SYASETSRALRIOIP (Bl B s Witk rohvelpogiseh nalinsd B iisstrate
Systemgsl € pksifjaad @ tRdrapd admiataeied) intesp citpaedbdividdoweddiyfentondesatopniedit at room
temperﬁ{gn%The absorbance at 650 nm was then measured with a microplate reader (Emax,
Molecular 5Devices). Binding to mouse AXL was confirmed for Ax96, Ax 119, Ax223, Ax225, and
Ax284. [Example 7] In Vitro Cancer Cell Growth Inhibitory Activity of the Anti-AXL Antibody Evaluation
was pefforBeawsing 6fAT: i EEH247), Calu-1 (HTB-54), DU-145 10 (HTB-81), and T-47D
(HEB-133) purchased fro sPCy1, MB-231, and PANC-1 purchased from
Dainippon Sumitomo P %%ECT% ea ceﬂé%v@é?%in%{lﬁ%ﬁ%e t&n&%ﬁﬁg a(%ﬁ%aﬁfgr% FeT8mmended by the
supplieMBTeeHaRd ASmR R R RS SRR 5F e Bast tvecampaxive withybeyapesat e duarodescribed
above witwil08t FRSARPMIAEHS, @od2hm i wasdispenserhinm:96awell plate (flat bottom). Each of
the suspensions of HCT-116. Calu-1., 15 T-47D, AsPC-1. MDA-MB-231,.and PANC-1 cells
were prepare dn§1€%86 x:og'é%x u§ eos:sl‘ve e%%%’%’) 1 = hmboun of fumor grovél3 of %e

antibody-treated group/amount of tumor growth of the control group) x 100

20
4. Results

The results for suppression of tumor growth are shown in Fig. 6. A tumor growth

suppressive effect (%) of lower than 30% is indicated as “~”, that of 30% or more is indicated as
“+7, and that of 60% or more is indicated as “++”. The results for the assay of inhibition of

25  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.

30 In addition, the existence of anti-AX1., antibodies that bind to IgD2 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 AXL-IgD2
35 1. Binding Activity to Human AXL-FND1 and Human AXI-IgD2
The binding abilities of anti-AXL monoclonal antibody to AXL-fibronectin type 3



5000, 3000, 5000, and 3,000 cells per well, respectively, and 180 pi of cell suspension was added to
each well and then cultured in an incubator at 37C in 5% CO2. Four days later, 10 pi of WST-8 (Cell
Counting Kit-8, Dojindo Laboratories) was added tggach well and the absorbance at 450 nm was
measured with a rnicroplate reader (Model 3550-UV, Bio-Rad), 20according to the protocol provided
with the kit. The cell inhibitory activity (%) of the anti-AXL antibodies was calculated by assigning a
value of 0% inhibition to the value measured when no test substance was included, and assigning a

o e _
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1/3 1/9 TOP 1/10 Ax51 31 11 10
2. Preparation of Human Recombinant AXL-FND! and Human Recombinant AXL-IgD?2
Expression Vectors _ _

5 - Human recombinant AXI-FND1 was prepared by amplifying 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) 11, 5016-5031) (GenBank No. NM 021913), cloning the amplified
products to pET-41a(+) (Novagen) to express fusion proteins with GST-tag, and constructing
pET-AXL-FND1. Other domains were prepared by amplifying by PCR a region equivalent to

10 the 137th to 224th amino acids, and cloning the amplified products to pET-41a(+) to express
fusion proteins with GST tag. Each of the prepared vectors (5 ul) was transformed to DH5a
(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 37°C on an LB plate containing
kanamycin.

15 _

3. Purification of Human Recombinant AXL-FND1 and Human Recombinant AXL-IgD2
Each of the produced colonies were precultured overnight at 37°C in 20 mL of LB

medium containing kanamycin and then transferred to 500 mL of medium. The each colony

was cultured to an Agoo of 0.5 + 0.05 and IPTG was added to be a concentration of 0.5 mM.

20 After culturing for one hour at 37°C, the bacterial cells were collected and suspended in Buffer A
(50 mM Tris-HCI (pH 8.0), 1 mM EDTA, 0.5 mM PMSF, 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.

25 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

30 transferring the human recombinant AXT-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-HCI (pH 7.5) and 25 mM glutathione. Each of other AXL domains was

expressed, separated, and eluted in the same manner.

35 4. Evaluation of Binding Activity of Anti-AXL Antibody to AXL-FND1 by Western Blotting
The recombinant AXL-FNDI separated and eluted from the Glutathione Sepharose™ 4



12 15 [Example 8] Measurement of Antitumor Effects of the Anti-AXL Antibody in a Mouse Model
Grafted with Human Pancreatic Adenocarcinoma 301. Preparation of a Mouse Model Grafted With
Human Pancreatic Adenocarcinoma The human paggcreatic adenocarcinoma cell line PANC-1,
purchased from Dainippon 45 Pharmaceutical (currently Dainippon Sumitomo Pharma), was prepared
at 5 x 107 ce,11s/mL with HBSS. 200 p.L of the cell suspension (1 x 107 cells/mouse) was
subcutaneously grafted into the inguinal region of a CAnN.Cg-Foxn1<nu>/Cr1Crlj nu/nu (BALB-nu/nu)

mouse d fr Char. ratorie bjected to the
experlmgegr%f \?v égﬁ %ﬁév?umo?‘“éef lI%"me F%@?? i f# M r%%ﬁ 3592\2?@3% Preparation and
AdminigiifiohePRe BiNfibo gk Ao rabhelil W@@Br@@&ﬁ@%ﬂ@ﬁ@mmmgm Rdiinistered twice
a weekmrsawo vye;ﬁg@aahz&amfm waHha.PRGEAGAkcaIty, Of Srafiad withauman. 40

ti trol, PBS administered jn the same manner.
pGZr;g;zarl L%] LUIP 8% Srltlér e(%%gaﬁ%ﬁ ?ﬁ‘?&fﬁ?@’%@ﬁ?ﬁ#ﬁé&&éﬁéﬁ%ﬁﬁé 1 4Re positive control
and adﬁlimigtbar}@@i ﬁtﬂp@ﬁtﬁn@aﬁ}/ﬁ(@.@mb@nmcd‘hev%éikﬁomtmbmkmtﬁxr&@thatlon of

Antitumes fieets Maﬁ @aglwme&f&ﬁﬁmaﬁsm%mggem@&%wbﬁymmﬁﬁﬁ%@ﬂ?a
adenocarcinoma \Ili)% Iculated a ‘fﬁ“éégror -grQwth- suppresswe effects by comparing the tumor growth

in the aRHBGE) 3P POUCTith b HRANE WRYSHUE Lot Pl RSP SRS ter the

final adnﬂm@ﬂ@hmg the PVDF Thgmbragrowtitasuipgréssine dHeet (9teif bndimersrtaf itiher

growth %;%@m@dm;g@ﬁegag @«Eéﬁéﬁ%ﬂ} afﬁemef s@%ﬂm@@@aﬁﬁ%&l g st 9Q fp Statistical
Ceszjﬁ%f% Tumgr VO|U expresse as the mean_standard deV|at|on Statlstlcal anaIyS|s

Jiisist ?ﬁé‘tégﬂ%pdr&g“éaﬁa #1- treHte d Y it psirtrane spmsewtbd
25u5|ngahatSAXPmcmmmamMéuu&ﬂb:dﬁéﬂ&brﬁ’t{aflﬁ 959 Atitprib ) wagHeteymined to

(Invitrogen) secondary antibody solution diluted to 80 ng/mL and incubated for one hour at room
temperature.  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 minutes with TBS. The binding
of the washed PVDF membrane was then evaluated by scanning with the Odyssey® far infrared
imaging system.

5. Results _
20 The evaluation results are sl;gwn in Fig. 6.
Anti-AXL antibody produced by a hybridoma deposited under Accession No. FERM
BP-10854 (Ax225) was demonstrated to recognize FNDI of AXL (Fig. 6). Anti-AXL antibody
produced by a hybridoma deposited under Accession No. FERM BP-10857 (Ax284) was
considered to recognize FND1 and IgD2 of AXL (Fig. 6). Anti-AXL antibody produced by a
25 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
30  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/nu
35  (BALB-nu/nu) mice purchased from Japan Charles River. The mice were used in the

experiment when the tumor volume reached about 200 mm’.



constitute significance. 5. Results All of the antibodies inhibited tumor growth and demonstrated
antitumor effects (Fig. 305). [Example 9] Measurement of Antitumor Effects of Anti-AXL Antibody on
Mouse Model Transplanted with Human Pancreatigé\denocarcinoma (2) 1. Preparation of Mouse
Model Grafted with Human Pancreatic Adenocarcinoma 35Haman pancreatic adenocarcinoma cell
line PANG-1 purchased from Dainippon Pharmaceutical (currently Dainippon Sumitomo Pharma) was
prepared to 5 x 107 cells/mL with 46 HESS. 200 iL of the cell suspension (1 x 107 cells/mouse) were
subcutaneously grafted to the inguinal regions of CANN.Cg-Foxn1<nu>/CrICrlj nu/nu (BALB-nu/nu)
mice purchased from Japan Charles River. The mice were used in the experiment when the mean
tumor vluméibsendtassiioaradizEnBtatiabody Preparation and Administration  Anti-AXL

antibody was preparakioRBelykv it PRSERbadmIRisteracin e astinneal Caviaf the mice

grafted with human pancreatic adenocarcinoma twice a week for two week 20 mg/kg. PBS was
i R e 40 TGRS $0 e A R e DRI o eSS RO P L PSP e
prebaredgd a2 RBMmravrimpinssshicabsstime foruse fi apesitveguitealcandadministered
intraperitoneally twice a week for two weeks at 120 mg/kg. 3. Evaluation of Antitumor Effects

15Antit§moI%ef ectts in Z (%use mc%%Fl rafted with human pancreatic adenocarcinoma were calculated
as tumar growth Suppr éng?\} 3 %ﬁ%

tomparing with the amount of tumor growth of a negative
control group fobmitkgsoakEedisah adnmistmatidel grafted withrigroart hsapprassiveveffeei (dbdted(1 -

amountehiBPE G ahe A8 ety beaisHrau/amaHE LAl UG grauth At egntrol group) X
198 zonegative 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

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 treated 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-AX1, antibodies that bind to FND1 are expected to have
antitumor effects against various tumors.

25 [Example 12] Sequence Analysis of Antibody cDNA
1. Preparation of c_himefic 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
30 gene was isolated by carrying out PCR with PrimeSTAR HS DNA Polymerase (Takara) using
the following primers (H chain, MHCgl; L chain, MLCK) which were set for respective constant
regions of antibody and 10X Universal Primer A Mix, provided with the SMART RACE ¢DNA
Amplification Kit (BD Biosciences).
MHCgl: 5'-GGGCCAGTGGATAGACAGATG-3' (SEQ ID NOG. 1)
35 MLCk: 5'-GCTCACTGGATGGTGGGAAGATG-3' (SEQ ID NO. 2)

The nucleotide sequence of each isolated DNA fragment was determined using the



4. Results The results for suppression of tumor growth are shown in Fig. 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 "1F ". The rggults for the assay of inhibition of
25ligand-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 mm3. This finding that anti-AXL
antibod|§§ fhat hind to FNRL haye such.si Lflcgé) antitumor effects in vivo was determined for the first
time in thi§ Study and was compretary et s theibened BREWN AF ¥dbodies
that b|n@MAg‘bgtwmed@mfesBétP&éSbha)%@chawtmmmqmﬁedtmnqzmmpmawm@éf%ﬁ as

indicateghimkxasanriesc3nh&i §pglgiﬁ%@4§ggﬁggy@g@_d for the first time in this study and was also
completely unexpected.  [Example 10] Binding Activity to Human AXL-FND1 and Human AXL-IgD2

15 1. Binding Activity to Human AXL-FND1 and Human AXL-IgD2 The binding abilities of anti-AXL
momoclénalRestibisdy to AXL-fibronectin type 3 47 domain 1 (AXL-FND1) and AXL immunoglobulin
oo it elopalitelaEsieodafoRR AN AL TR Be oM ANl A A KDk e

Human Recombl rgﬁlﬁ gD2 Expr essmn Vectors 5Human re man epared

by ampfityiy 89 Bh SRRAIEANE the o £iR RS ﬁi%@tetﬁﬁm acibiovoin REQSAYtiUman
AXL cDRIARDIBshamnen8 Q1D 86l .5Bind (1983)i th60A6nKBG)1(3e0BaNk MR 1M 021:313), cloning

the amplified Rredacis iRl NAG,EXpress fuzionproteins with, G Tta and
stru %%ET AXE)FNDl gitot?é(r:)g Ml%%%v%frtgl Srre%gr%é%gb ampéjfgi‘ﬁ’é‘g% é?ﬁﬁ“%&hlvalent

Oth I%%zmﬂ’%ﬁ%la‘éﬁaéafdﬁ@%tbﬁuﬁ@ome wﬁ@(ﬁé@ b@d&c@%mz@mﬂ) &E€XPRess
fu5|on pY@eth snvd BRI Titagdwach SROapepaes vectors (5 p.1) was transformed to DH5a (Toyobo
Co., Ltd., Cat. No. DNA-903) by a heat shock method and then cultured in SOC medium. Colonies
were selected after culturlng overnight at 37C on an LB plate containing kanamycin. 15 3. Purification

2 arOAXY -FND1 and Human Recombinant AXL-1gD2 Each of the produced
colonies were m’ee@hw@d mm:gmaagcaa@d@ 120 mb bl medivmeoniginng kanamysinand then

transfe t mediu ach colony was cultured to an A500 of 0.5 0.05 and IPTG was
agged to e%gc%%%gu ?Dressmgf %}}g fﬁﬁ?tcelr cﬁﬁ?@?ﬁ?@?&eﬁ?@%o@‘ﬁt%?@mea&%h%&% were

ati
collectdtcary Sugsdinacs wseBifasran 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.




(50 mM Tris-HCI (pH 8.0), 1 rnM EDTA, 0.5 mM PMSF, and 1 mM DTT). Freezing and thawing was
repeated twice using liquid nitrogen. NP-40 was thegjadded 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 supematant was recovered. 25Human recombinant AXL-FND1 was purified in the manner
described below using the resulting supernatant.c3oliRilized E. coli supernatant was mixed with
Glutathione SepharoseTM 4 Fast Flow (GE Healthcare) and stirred for one hour at 4C with a rotator.
After centrifugation for five minutes at 500 x G, the supernatant was discarded and the Glutathione

Sepharodeiant-fad-wisarstppyl aatihed Bakb AT HRssirrshrod etordhwas tipéated¥dde times.
After 30 ransenitie dyebemang esermainaryHH HENR L fHom shravashed Giiathigne.Rephatose TM 4

FastSFIov%éo gfﬁisni-cqlumné Etwn?;s slgparate% tand eluted from the Glutathione SepharoseTM 4 Fast
Flow with 58 mit The-REH (gpf—|1 E} S 55 TR glutathione. Each of other AXL domains was
expressed, separated, and eluted in the same manner. 35 4. Evaluation of Binding Activity of Anti-AXL

Antibody3tq@&htﬁb@,labyoyg§§%m@%}ﬁ@g,{ﬁgqE{)egpfypinant AXL-FND1 separated and eluted from
the Glutathione %%ezpharosgnéﬁ 4%g§st£(|éovcvéﬁﬁ%weé@§ AXL-IgD, 1, AXL-1gD2, AXL-FND2,
AXL-IgD1+IgD2, R FHE BIEN TP RL e B b iR s Afed iRiry FeeisionRD Dc
Protein ASSaY! Bliiglé86H;was mixed with NUPAGE(r) Sample Buffer (Invitrogen), and electrophoresed
withgNUPAGE(r) A0%, Bissl i - r n,| ilapTm-FL
(Mi?l?p\)lore) PVDF@%%%% . hexgggéﬁaeﬁn‘?ﬁ?ﬁlﬁ%%?aﬁiﬁgﬁée aﬁé%gﬂég%r%égi%%%@g%cked
with Odyssey(r) Blocking Buffer (LI-COR) and immersed in a primary antibody solution in which
anti-AXL antibody was diluted to 5 p.g/mL, and incubated overnight at 4C. The PVDF membrane
~containing the transferred protein and immersed in the primary antibody solution was washed four
~times for five minutes each with 0.1% TBS-T (TBS 10 (Tris-Buffered Saline (Takara)) containing 0.1%
Tween-20). The PVDF membrane immersed in anti-AXL antibody was immersed in Alexa Fluor(r) 680
Goat Anti-mouse IgG (H+L) (Invitrogen) secondary antibody solution diluted to 80 ng/mL and
incubated for one hour at room temperature 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 minutes with
TBS. The binding of the washed PVDF membrane was then evaluated by scanning with the
Odyssey(r) far infrared imaging system. 5. Results 20The evaluation results are shown in Fig. 6.
Anti-AXL antibody produced by a hybridoma deposited under Accession No. FERM BP-10854 (Ax225)
was demonstrated to recognize FND1 of AXL (Fig. 6). Anti-AXL antibody produced by a hybridoma
deposited under Accession No. FERM BP-10857 (Ax284) was considered to recognize FND1 and
IgD2 of AXL (Fig. 6). Anti-AXL antibody produced by a 25 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 30 Grafted with Human
Breast Cancer 1. Preparation of Mouse Model Grafted with Human Breast Cancer Human breast
‘cancer cell line MDA-MB-4355 obtained from ATCC was prepared to 5 x 107 cells/mL with HBSS. 200
p.L of the cell suspension (1 x 107 cells/mouse) was subcutaneously grafted to the inguinal regions of
CANN.Cg-Foxn1<nu>/Cr1Crlj nu/nu 35(BALB-nu/nu) mice purchased from Japan Charles River. The
mice were used in the experiment when the tumor volume reached about 200 mm3.



49.2. Antibody Preparation and Administration Anti-AXL antibody was prepared to 2 mg/mL with
PBS and administered into the peritoneal cavity of the,mice grafted with human breast cancer twice a
week for two weeks at 20 5mg/kg. PBS was administered in the same manner for use as a negative
control. 3. Evaluation of Antitumor Effects Antitumor effects in a mouse model grafted with human
breast capegmnvere qg@sylated  as tumor growth suppressive effects by comparing with the amount
of tumor growth of a 10negative 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 ofthncatitbotyrtappind 00 shStatistapatdProcessing bbT bmkilumerasexprrssesd as the
mean stap iagl tigti [ [ f ison een the control group
e e B B e NG e e B2 b SRR o
959%-(*: pRGOBTWAE HHBPHIFRAFE6 E8Ks & ghificance. 205. Results The used anti-AXL antibodies

suppressed tumor growth and demonstrated antitumor effects (Fig. 7). Therefore, anti-AXL antibodies

that bind ¢0 5NR ] ' r C inst varijous 0rSs. E ple 12]
Sequencg'AnaIyggﬁﬁﬁ%%ﬁgsc%@%%ﬁggggﬁg%%fc m%%é%r%l%groeygeﬂ)é@sﬁgé é;aép&%g otal
RNA was SRIFCED #bi tHe deieisrackypfilisht shiip6dRRd . thaad Acte SHEhINGVOERM BRAIUB54
(Ax225) usspectheeliRNeasy Mini Kit (Qiagen), and cDNA was synthesized using the SMART RACE
cDNA Amplification Kit (BD Biosciences). Antibody variable region 30 gene was isolated by carrying
out PCR with PrimeSTAR HS DNA Polymerase (Takara) using the following primers (H chain, MHCgl;
L chain, RIAEXIRHRREY Wil emprdrares pertivebedn SIRR eegivrising antibudy asid d8)ddoeveidal Primer A
Mix, providedwiibisheISIVARTE RABEISRMS-Amplifications<iliB R SinseienceMHCHsertion,

g:gg$gl§%§§§%€$§%é%%%%p%@ﬁ%#gg%ﬂcliggaﬂy equivalent with the antibody

according to claim3,
15
7. The antibody according to any of claims 4 to 6 that is a chimeric or humanized antibody.
8. A hyBridoma according to the following (a) or (b):
(a) a hybridoma deposited under Accession No. FERM BP-10857 {Ax284); or
20 (b) a hybridoma deposited under Accession No. FERM BP-10854 (Ax225).

9. An angiogenesis inhibitor or a cell-growth suppressant that comprises an anti-AXL antibody
which binds to FND1 as an active ingredient.

25 10. The angiogenesis inhibitor or suppressant according to claim 9, wherein the antibody is an
antibody according to any of claims 1 to 7.



The nucleotide sequence of each isolated DNA fragment was determined using the 50 BigDye
Terminator Cycle Sequencing Kit (Applied Biosysteng) with the ABI PRISM 3730xL DNA Sequencer
or ABI PRISM 3700 DNA Sequencer (Applied Biosystems) in accordance with the method described in
the instructions provided. 52. Results The heavy chain variable region of the amino acid sequence
of the resultiMyeAXpaREsBOUsHATHBAOIS SR HESEQIDNR % eCRBIO! that region is shown
in SEQ ID NO. 4, CDR2 is shown in SEQ ID NO. 5, and CDR3 is shown in SEQ ID NO. 6. The light
chain variable region of the amino acid sequence of the resulting AX1,225 mouse antibody is shown in
10 SEQ 1B Na. sEetidheDRIvetsthatrEgionpsestioneiniSE Gl EnilearB e CRER, is/blahwonip S QD NO.
9, and C%ﬁﬁ@éﬁ%&éﬂ}&ﬁ@c@g%@g A0rnsusirial %W@ﬂ@gﬁiéﬂhe present inventors discovered for
the first time that anti-AXL antibodies have an 15angiogenesis-suppressing effect and a
cancer-suppressing effect. The anti-AXL antibody of the present invention is useful as an angiogenesis
inhibitor dAdTas adelgowtzeuppressan idiig dr anlibetly e heiboasapLnYRRIRN; #6ording
phosphorylatipn ofjAxXls ¢aR lso be induced or inhibited. Moreover, using an antibody of the present
invention, the expression level of AXL can be reduced. 51 CLAIMS 1.'An anti-AXL monoclonal
antibody which suppresses cancer cell growth and binds to FND1. 2. The antibody according to
claim 1, ihidfhhastansactivityetitatcreddices AN higxpressiorievel exetichhasangiagegesis inhibitory

sty Scbn e NS OB A O O an e (oo e

from a hybridoma deposited under Accession No. . body (Ax225)
produce @ FHEMEECATISYABIPA BaFERER iRtk ErReRaBslarONe, endometrial cancer, ovarian cancer,

uterine leiomyoma, thyroid cancer, cancer stem cell, breast cancer, bladder cancer, renal cancer,

glioma, neuroblaétoma, or esophageal cancer,



52 FERM BP-10854. 4. An antibody that binds to the same epitope as an epitope bound by any of
the antibodies according to claim 3 or that comprisega CDR sequence identical to a CDR sequence
comprised 5in any of the antibodies according to claim 3. 5. An antibody in which sequences of heavy
chain CDR1, 2, and 3 are SEQ ID NOs: 4, 5, and 6, respectively or in which sequences of light chain
CDR1, 2] &rith3 anetBEQuUCNDS; 6, Qarind, Mohikdspestivelhave an AN oy 1hat sompsisss a
heavy chgip (DR comprising an amino acid sequence of the heavy chain CDR of the antibody
according to claim 5 with a substitution, deletion, insertion, and/or addition of one or more amino acids,
and is functionally equivalent with the antibody according to claims. 7. The antibody according to any
of claims 4 to 6 that is a chimeric or humanized antibody. 8. A hybridoma according to the following
(a) or (b): (a) a hybridoma deposited under Accession No. FERM BP-10857 (Ax284); or 20(b) a.
hybridoma deposited under Accession No. FERM BP-10854 (Ax225). 9. An angiogenesis inhibitor or
a cell-growth suppressant that comprises an anti-AXL antibody which binds to FND1 as an active
ingredient. 2510. The angiogenesis inhibitor or suppressant according to claim 9, wherein the antibody
is an antibody according to any of claims 1 to 7. 53 11. The suppressant according to claim 10,
wherein the cells are cancer cells. 12. An agent that reduces an AXL expression level or an
anti-cancer agent, which comprises an anti-AXL antibody which binds to FND | as an active ingredient.
5 13. The anti-cancer agent according to claim 12, wherein the antibody is an antibody according to
any of claims 1 to 7. 14. The anti-cancer agent according to claim 12, wherein the cancer is pancreatic .
cancer, 10pancreatic adenocarcinoma, gastric cancer, lung cancer, non-small-cell lung cancer,
osteosarcoma, colon cancer, prostate cancer, melanoma, endometrial cancer, ovarian cancer, uterine
- lelomyoma, thyroid cancer, cancer stem cell, breast cancer, bladder cancer, renal cancer, glioma,
neuroblastoma, or esophageal cancer.



54 15. The antibody according to claim 1, which does not have an AXL phosphorylation-inhibition
activity. 55 ABSTRACT The present inventors have succeeded in producing anti-AXL antibodies with
specific 5functions. The present inventors also discovergd that the antibodies have an
angiogenesis-suppressive effect and an antitumor effect, and thereby completed the present invention.
The anti-AXL antibodies of the present invention are useful as angiogenesis inhibitors and agents for
inducing or inhibiting phosphorylation activity. 1 SEQUENCE LISTING <110> CHUGAI SEIYAKU
KABUSHIKI KAISHA <120> Monoclonal Antibody Capable Of Binding To Anexelekto, And Use
Thereof <130> C1-A0704P <150> JP 2007-2%7%@%%%%]5 2007-11-15 <160> 10 <170> Patentln
version 3.4 <210> 1 <211> 21 <212> DNA <213> Artificial <220>

The present inventors have succeeded in prodﬁcing anti-AXL antibodies with specific
5 functions. The present inventors also discovered that the antibodies have an
angiogenesis-suppressive effect and an antitumor effect, and thereby completed the present
invention. The anti-AXL antibodies of the present invention are useful as angiogenesis
inhibitors and agents for inducing or inhibiting phosphorylation activity.



<223> An artificially synthesized primer sequence <400> 1 gggccagtgg atagacagat g21 <210> 2
<211> 23 <212> DNA <213> Atrtificial <220> <223> An artificially synthesized primer sequence <210>
3 <211> 138 <212> PRT <213> Artificial <220> <223> An artificially synthesized peptide sequence
<400> 3 Met Ala Val Leu Val Leu Leu Phe Cys Leu Val Thr Phe Pro Ser Cys 151015 lle Leu Ser Gin
Val Gin Leu Lys Gin Ser Gly Pro Gly Leu Val Ala 202530 Pro Ser Gin Ser Leu Ser lle Thr Cys Thr Val
Ser Gly Leu Ser Leu 354045 TN- Ser Phe Gly Val Asp Trp Val Arg Gin Ser Pro Gly Lys Gly Leu

<110>

<120>

<130>

<160>
<151>

<160>
<170>
210>
<21
212>
<3

<220>
223>

<400>

SEQUENCE LISTING
CHUGAT SEIYAKU KABUSHIKI KA!ISHA
Monoclonal Antibody Capable OF Binding To Anexelekto, And Use Thereof
G1-A0704P |

JP 2007297168
2007-11-15

10

Patentin version 3.4
1

21

DNA

Artificial

An artificially synthesized primer sequence

1

gggccagtge atagacagat g ‘ 21

<210>
<2
<12
Q213>

220>
223>

<400>

2

23

DNA
Artificial

An artificially synthesized primer sequence



505560 Glu Trp Leu Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser 65707580 Val Phe Leu Lys
Met Asn Ser Leu Gin Thr Asp Asp Thr Ala Met Tyr 100105110 Tyr Cys Ala Gly Glu Gly Ser Lys Tyr
Gly Ala Trp Phe Ala Tyr Trp 115120125 Gly Gin GlypThr Leu Val Thr Val Ser Ser 130135 <210> 4
<211> 5 <212> PRT <213> Atrtificial <220> <223> An atrtificially synthesizt6 peptide sequence <400>
4 Ser Phe Gly Val Asp 15 <210> 5 <211> 16 <212> PRT <213> Atrtificial <220>

goctcactgga tggtgggaag atg 23

210> 3

211> 138

<212> PRT

213> Artificial

220>
<223> An artificially synthesized peptide sequence

<400> 3
Met Ala Val Leu Val Leu Leu Phe Cys Leu Val Thr Phe Pro Ser Cys

1 5 . 10 15

[le Leu Ser Gin Val Gln Leu Lys GIn Ser Gly Pro Gly Leu Val Ala
20 25 30

Pro Ser Gin Ser Leu Ser Ile Thr Gys Thr Val Ser Gly Leu Ser Leu
35 40 45

Thr Ser Phe Gly Val Asp Trp Val Arg Gln Ser Pro Gly Lys Gly Leu
50 55 60

Glu Trp Leu Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser
65 70 75 80

Ala Leu Lys Ser Arg Leu Ser Ile Ser Lys Asp Asn Ser Lys Ser Gln
85 90 95



<223> An artificially synthesized peptide sequence <400>5 Val lle Trp Gly Gly Gly Ser Thr Asn Tyr
Asn Ser Ala Leu Lys Ser 151015 <210> 6 <211> 11 <212> PRT <213> Atrtificial <220> <223> An
artificially synthesized peptide sequence <400> 6 Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr 1510
<210> 7 <211> 131 <212> PRT <213> Artificial <220> <223> An artificially synthesized peptide
sequence <400> 7 Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp lle Pro Ala

Val Phe Leu Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala Met Tyr
100 105 110

Tyr Gys Ala Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp
115 120 125

Gly GIn Gly Thr Leu Val Thr Vai Ser Ser
130 135

210> 4
211> b
212> PRI ,
<213> Artificial

<220>
<223> An artificially synthesiz84 peptide sequence

400> 4

Ser Phe Gly Val Asp
1 5

Q210> 5

Q> 16
<212> PRT

213> Artificial

220>
<223> An artificially synthesized peptide sequence

<400> 5



151015 Ser Leu Gly Asp Gin Ala Ser lle Ser Cys Arg Ser Ser GIn Asn lle 354045 Val His Thr Asn Gly
Asn Thr Tyr Leu Glu Trp Tyr Leu Gin Lys Pro 505560 Gly Gin Ser Pro Glu Leu Leu lle Tyr Lys Val Ser
Asn Arg Phe Ser 65707580 Gly Val Pro Asp Arg Phg Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr

859095 Leu Lys lle Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys 100105110 Phe GIn Gly Ser
His lle Pro Phe Thr Phe Gly Thr Gly Thr Lys Leu 115120125 Glu lle Lys 130 <210> 8 <211> 16 <212>

PRT <213> Atrtificial <220> <223> An atrtificially synthesized peptide sequence

Val Ife Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys Ser
1 5 ‘ 10 15

210> 6

Q21> 11

<212> PRT

213> Artificial

{2200
<223> An artificially synthesized peptide sequence

<400> 6

Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr
1 5 10

210> 7

211> 131

<212> PRT

213> Artificial

{2200
<223> An artificially synthesized peptide sequence

400> 7
Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp lle Pro Ala

1 5 10 15

Ser Ser Ser Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val
20 25 30



<400> 8 Arg Ser Ser Gin Asn lle Val His Thr Asn Gly Asn Thr Tyr Leu Glu 151015 <210> 9 <211> 7
<212> PRT <213> Atrtificial <220> <223> An artificially synthesized peptide sequence <400> 9 Lys Val
Ser Asn Arg Phe Ser 15 <210> 10 <211> 9 <212> BRT <213> Atrtificial <220> <223> An artificially
synthesized peptide sequence <400> 10 Phe Gin Gly Ser His lle Pro Phe Thr 15

Ser Leu Gly Asp Gin Ala Ser [le Ser Cys Arg Ser Ser Gln Asn |le
35 40 45

Val His Thr Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro
50 , 55 60

Gly Gin Ser Pro Glu Leu Leu Ife Tyr Lys Val Ser Asn Arg Phe Ser
65 70 15 80

Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
85 90 ' 05

Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys
100 105 110

Phe Gin Gly Ser His lte Pro Phe Thr Phe Gly Thr Gly Thr Lys Leu
115 120 125

Glu |le Lys
130

<210> 8

Q11> 16

<212> PRT

<213> Artificial

220>
223> An artificially synthesized peptide sequence



<400> 8

Arg Ser Ser Gin Asn lle Val His Thr Asn Gly Asn Thr Tyr Leu Glu
1 5 10 15

Q210> 9

<G> 1

<212> PRT

<213> Artificial

220>
<223> An artificially synthesized peptide sequence

<400> 9

Lys Val Ser Asn Arg Phe Ser
1 5

210> 10

Q211> 9

212> PRT

213> Artificial

220> . ,
<223> An artificially synthesized peptide sequence

<400> 10

Phe Gin Gly Ser His Ile Pro Phe Thr
1 )



