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 signal transduction to downstream molecules 15 through its
tophosph R Ghith SO RGBS G TR & LobASHHShrEs: APEL i ene 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:iﬁﬂﬂl’@éh%esion. Experimentally observed 20 phenomena in cells treated with Gas6
protein support tHisqpesam pticnsiRephted expenrieniaresuliss ot tedte suppressiongefisell death
and its enaﬁ{e&%ﬂ{e%ﬁ%&gé@wmraﬁy@%%ﬂ%ﬁwmemaagh%z(h@ﬁg%%ﬂﬁ%ments 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 ewgrwmﬂra@l‘imﬁk@t?em@f&m;sur)pression
of cell deat maq tric carcinoma cells (N atent Document 12 ha cement of the
migration 5 F{y q?ﬁam‘ga%ia#fﬂ%lf vglsgh ar g%é%d?#?n% cFee%tells E ﬂm % At or%i:ur‘rili‘ér?trl IfBS the
enhancen@éwgﬁ@é@ﬂ%ﬂ@?éﬁr@ﬁ%@mmaéﬁfﬁ%’ﬁﬁwiww EXOEEHSTEAN PR PEERS the
aggregationaimealls Bendighly axiressisg moUse LD rddpropatenidd dinumeahioh®)atent  Similarly,

PISK-Aletg a&mﬂ%ag 3 qg%%m?otw AL SRR unsiananAeNns isamaluays.aldhe signal

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

Gas6YNoHY4E Y ?ﬁb’%ﬁpﬁn‘éﬂg}%‘i’s"ﬁﬁﬁfﬁé‘% 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|onég{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 w&mg@mmwﬁm&haéﬁemth@sm%ﬁ afsapeptosis, cell

migratjon, ;ﬁaﬂo@@éh@mm&eﬁ&xﬁ@ﬁmﬁ@@m iﬁ@@&ﬁﬁﬁl@mmxbﬂghlxmmq@rm
TNFa- mduce cell death of mouse fibro is suppressed b I,E ]i5 'Iihe ) prestsmn
s R L

INFa-indute thwa olis g pressin exp reSS|on e raﬁosp%orylatlon of

IL-15 rece%f@%%%ﬂkﬂ%ﬁ@%ﬁ%‘aﬂ@@%fﬁ athéntt wmli@ﬁ%eéée%emh@ﬁ@aﬂhﬁndmgs also
suggest thabsigmdirehadiubiioh 1&enediatethyibe camplex OIHSXE el (Ndbmeesocthenpatent

DocumemSla@d 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).



10Tumorigenicity of nude mice has been reported to dissipate as a result of inhibiting Gas6-dependent
phosphorylation of AXL in human glioma lines overgxpressing the AXL dominant negative form
(Non-patent Document 18). However, there have been no reports or suggestions and remain unclear
whether any anti-AXL antibody which inhibits phosphorylation exists. 15AXL is a single-pass

transmembrane LaCARIOF IHEQSIAR IKINASC: AR R EXESGRIUATAGAIQNIS ORI SLRA I iMAn
immunoglobulin-like domains (referred to gs IgDI an% 1§g2ﬁd two Ebron ctin type Ill domains
(referredHS YSERDICERTFRD 5%&\%#%&%3’%‘?‘?%& stte N patef ﬁg‘@aﬁ&ﬁf IRRBORHTEND is
known tthbprexpresieedintrdiedulesisuch aslheuraticeliladiesion. el suppessand oeghvnssiavolved in

intercellylgr adhesion, fetaiipdpOdunctions otk NRJB e kRIg HaFIRar (NpspajeniRacument 19).

AXL has beenidentified as an oncogene that retains an inherent ability to transform cells, and has

beeh stvdied B EcHdisedspb st phawmsiBRinbIavamy srargesd 8 A expléssiBRnE O Been
reportea oI pradigindand] i3 AvaE hedlighe @ sprassioesahA XX protpiashias, bedntreported in human

tumor g SR oy aels<inaliing lyasancet (Nagspeler 2Seten 0} prepgLgancer

(Non-p£ent%§ ument 2 ,ovarlaﬂ%ancer Non-patent Document 22 oid cancer (Non-patent
DocumenPgamentibipiiremabi-paent et st dueiarcieediatshp stesemstanédrda), gastric
cancer (NanipatenicBast mest-jnandgliasna (Non-patent Document 25). Furthermore, the high
expression of AXL protein.is. suggested.hy-high levels of, nRNA in esoph | cancer

N patont Dodd R T e B A A, ke
(Non-pateb Dependeni BiB)sriesriaira afdorepoRyrartHaiMAmiNes ofqimaassnghiton¥la the
suppresgim Qf-Axds R AN \afentiipatant Documentveo)itibie reduseshtumepiernaing ability
of human breast cancer cells in mice resylting from .t nstifutive suppression of AXL n-patent
DocumeNEEoR e B R T BB S M Gl Ear e AR T hom the
constitutizst85high expression of dominant negative mutants (Non-patent Document 25). The

A S o, i
o the extracellular doma ave n.reported to have a migration, inhibitary agtion on highly
invashve RS SRR M0 (B, Bo L AR RS RS- QTR Al L
drugs dermamnstratingpedhicdopeihniigfatiohinhiditdl) astibhNid i dtore ces Satiyndeahsiwktrate antitumor
activity. Fe5£XampB RN Ometaliopsateinags (ereinatiehablreudalechimoMMizs has heen known
to promote tumor infiltration and migration. Thus, attention has been focysed on yarious matrix
etalloFHAEHGEA TR N GR RE ARSD 0 SR OF ARFOC B AIER: SEUGHEE have been
coRductéehomounand iFBNphar madcutioal deperitscsuphias Batimmastal Warimastat, and Prinomastat
However, antitumor sffegis have RelheR o BREYESLImMeAinicah Hials O MNansPRtaah Roghment 30).

Accordingly, there have been no reports or suggestions and it remains unknown whether anti-AXL

-~ antibodie KadRdRitBRRBSEHEEH AR GIPRERT IR IR IREISHES ca AbpPIRYS S R)idgEnesis, and
whetherdhey sium $uppress: capeesd Batéwrtrbacimed i RWAQ 2004/B38lApreSNonepaiEht Paecimment 1:

Liu, eta'haé’f&%gl'}')ééhgslal%n ;;}gin&h Qnfor (288 SR 1 IR2 &N PRIGRE %gﬁ&m& %N%ﬁqgrﬁ@ﬁ‘v etal.,

Oncogene (19 , -20 Non-patent Document 3: O'Bryan, etal., Mol Cell. Biol. (1991)
113501 6L WA ISR AT 4 QPPRLRR, %&ﬂvm&f&@(f@%afg%l,cerz@isgw%bm%cument
5: Hafiziz BfadyFEB Sadc42006)-PaRnD 2RLRA 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.



20Non-patent Document 6: Nakano, et al., FESS Lett. (1996) 387, 78-80 Non-patent Document 7:
Nakano, etal., J. Biol. Chem. (1995) 270, 5702-5 Ngn-patent Document 8: Goruppi, etal., Mol. Cell.
Biol. (1997) 17, 4442-53 Non-patent Document 9: Bellosta, etal., Oncogene (1997) 15, 2387-97

Non-patent Document 10: Stenhoff, etal., Biocherrt. Biophys. Res. Commun. (2004) 319, 871-8 25

Non-patent Doy Saagbl kol PAvsik 2095804, 301 Nogeieat Racyment 12

Sawabu, etal., Mol. Carcinog. (2007) 46, 155-164 Non-patent Document 13: Fridell, etal., J. Biol.
Chem. (FOgBYioR3nPESTE NEAR SR SHIDORUHNE BiEaRIRARCatAc INBESERABId OB éé 599-613
Non-pateriviReetmant LocMetiliskelyo etdl thdt BiogsChem A Qe 2328mm B3N dnh{iatent

Document fg; Hafizi elal i 9@%@@9@%@% QLN 20021290, 793800 Non-patent

Document aglaneta 005) 24, 4260-70 Non-pate tDocument 18: Vajkoczy P
etal’ ProecRiapRigidascharigiiar phbovyalod is 7YBYEYA R S5RERD 190 S RIGHICIO WPMhagata et al.,
Curr. OpiRfietoBigld (ROL )b, %ﬁ%@t&h@ﬁ@ﬁg%&p@mﬂt@%ﬁb@m@k Neoplasia (2005) 7,

1052-1064 soNon;patent lDEQDc!EJOTSetrBt A el etal Cl%w DCSNGeS (FA0RLR PO A o, et

Non- patenef ocumen un eta Ig)atent ocument

al., Thyrorezoogdyaed on Y@MS\[&WWE@&H@T&WM @lﬁﬁ@?é@éﬂt, #AtBIBH (2003) 22,

533 540P¥9ﬁxﬁ§§%@t Doswient:bitaikesry chale MiOsedNatbsbead iSaiedliSicAl.2006) 103,
i% ate Docum%r[] 26: Nemoto, etal., Pathobiology (1997) 65, 195-203 Non-patent
TS0 BBFRE 3. cancer (1995) 60, 791-797 Non-patent Document 28: Neubauer,
etal., Blood (199A¥8ﬁﬁmih9¢1hmi?p@1@¢tW@Wﬁvggﬁﬁéﬂéﬁéﬁ etatmaancakRes) (PoUs)65,

9294939&”&5@9%@%@9&%@@@hﬁgm?&\éfééb%tﬁm&ﬁ&@?EMQ{@Stﬁﬁé%Bﬁbe@?QfQSQL%%reEZ? -203
Disclosure qf the Invent o\gh i{‘? ms to be Solved bg the Invention] The objectives of the present
a

inventior af& {5 BoviaR HBBUTEERERY (885 thereof More specifically, the objectives of the
present iPsentiboanadot provVide Mdthodsifbr inhibiting angiogenesis usmg anti-AXL antibodies,

mefRods\ian SHRRIESEIRARSH Brewtn, methads mﬂlmmn@gl%tsf% joRgeihogisigr accelerating
AXL function, and methods for reducmg th A@Iﬁexpre ther objectlve of the present

invention SO PR HEREA R | &H?ﬁ?é‘dfééj BV@I‘% Ln a first aspect, there is
prowdedbaﬁnajmeMOmmmnlén@FEmdmdya&hM}wisﬂr&ﬁrMb@fhb)eﬂcélogﬁem‘ith and binds to ENDL1.

In a sec i fellgwing (a) or (b): (a) an antibody
(Ax284f§%d i %?ﬁ%%ﬁﬁ%%%E@ﬁ?ﬁ%&@%ﬁ%%ﬁ%r‘?ﬁo@%%RM BP-10857; or (b) an

antibody XRRIPEIYS FeckBeRfron & HbHdB ositddUrider Attbs<ish No. FERM BP-10854.  In
a thipd asﬂ)@cbimte)&pmmdéd%ammmdj/ thaisindstit¢lnsafie epikdpe as an epitope bound by

any of theantibpdies andefinedanans of hat RUPIIRRA (B3 eaK 8768 Ientical to a COR
sequence co prlse in any of the antibodies as defined ab
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Non-patent Document 10: Stenhoff, ef al., Biochem. Biophys. Res. Commun. (2004) 319, 871-8
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30  Non-patent Document 16: Hafizi, et al., Biochem. Biophys. Res. Commun. (2002) 299, 793-800
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Non-patent Document 20: Shieh, ef al., Neoplasia (2005) 7, 1058-1064
35  Non-patent Document 21: Meric, ef al., Clin. Cancer Res. (2002) 8, 361-367



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 whigh 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

antibo@m&}@%@iﬂq%@%ggﬂyﬁthg%a@%ﬁymOg%ﬁ 000 3R{tipsy.and/or addition of one or more amino
iDo
e

acids, and is funcg’gnally eg#iyilent with the an \9%:?28 defined above. 4a In a sixth aspect,
there isﬁ%\ﬂ@l@&t RYBAEEmME e didivg 1S d%aj or () (a) a hybridoma deposited under
AccesshmNatdsE RMIBRA Q85T {Ax2,84 ) /arl i)ty itlom@ @l axsited suidér Accession No. FERM

foces , ybitok —“—
8R4:(¥R2Phocuml B 5evEIDasPaGY there. '&B{ﬂ%%&ﬁ %}@;ﬂgﬁﬂf@%@%@%@b .

cell-growth Suppressant that comprises an anti-AXL antib éﬂw
ingrediéti™-Patelh BACigRth A pcn therd /- platiabiclpesagbrt thaf rdddcEBan AXL expression level or
an ant-bancpitagenbenthich Zhrapiisas andninAX L anitbodywwdiieh binds/ty FND1 as an active

ngredient, MeantalRehiag. Rerohlemsl 8% miestikal fordyging dedicated studies, the

present inventors succeeded In producing anti tibodies with specific functions and discovered

that theSeranitsatieechmsaY dnglbaen 5. stippresdive EHEGD H3d WP 4rhinor effect, and they

thereforgogopapieteshtae presereiruantion; Mosecspagifisallyisthepresent imventiomincludes: a
monoclonal antibody that binds to AXL; the antibody according to [1], which has

cell-growth-suppressive activity; the antibody according to [1], which suppresses cancer cell growth;
the antiBtigloaeoriihg kovemyosf [1] to [3], which binds to FND1; an antibody prepared using as an

antigeh[prgg]zg;;glget@@m'lsg@gogaﬁéqf\%@tlogq a sequence comprising at least five or more consecutive
amino acids thereof; [6] the aptibody according.to any of [1] tg [5], whigh has agonistic activity for
AXL: [7] the ant bSéi?J[é% éb’?ﬁﬁ%ﬂﬁ 8%?6 ' @P&E%&%M&‘%%éﬁbéﬁgﬁt%%&%ﬁn RE<S [8] the
antibodihercobrdilvpto §Fgcinidly.ishebthingtivby delertingan antbody mewhistvplkdeospiibedtated tyrosine
is not defeefes imAXbawhen Eﬁﬂﬁﬁiﬂ%@ A0 Bk XIRRSINGGALINISIRGE With Ap.Ax L ligand; [9]

the antibody according 1o any_of [1] to.[8], which has an activity that reduces AXL™ 5 expression level;
[10] the™ifitiB %Pseﬁ)agf’a‘iw&fﬁn ‘t‘f]“r&‘t@ﬁl‘%ﬁgﬁ RS HRgOge e S YRR AP BRI 19] an

antibodsedicoogiihg AXayobihefdbewnling Ad):th @ Dbjta)ian dtfib gaysthx 28Bh prady eedrirdds a
hybridogg deppsiied sndes Arasssiies FERM 5BP-10858;

[Summary]

In a first aspect, there is provided an anti-AXI. monoclonal antibody which suppresses
cancer cell growth and 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.



(b) an antibody (Ax292) produced from a hybridoma deposited under Accession No. FERM BP-10859;
(c) an antibody (Ax223) produced from a hybridogréa deposited under Accession No. FERM BP-10853;
10 (d) an antibody (Ax96) produced from a hybridoma deposited under Accession No. PERM
BP-10852; (e) an antibody (Ax258) produced from a hybridoma deposited under Accession No.

FERM BP-1085gi1 ANian @@E&pﬁﬁ%&g@%@@gﬁ%&;@%@cbﬁd@é@m @&m&ﬁg@gy&cgﬁy:/(’a%ession No.
FERM 15BP-10857; an antipody (Ax7) p om.a ridoma deposited under Accession
No. FER!\?’@B%%S%‘?@%%“&& g&y?&‘%&%‘%rﬁ&%&{d rlngg5 ﬁy%ﬁﬁ%ﬁd?é deiBsitety BridR A ccession
No. FERM®Psi1digBii:2AiysaaNtibbdy (AxR263 H9roduezd . from a hybridoma deposited under
Accession No. FER} BRrI0854:and,().an antihady (232 prasiceghfam 3 ypudogyg deposited

under Accession No. FERM BP-10855; [12] an antibody that binds to the same epitope as an epitope
bound by S5 HrHASOMEE DR PRYY, PRaTRids iR SR that EvrAprRsBsTadtsR sequence
identical to a CDR secjigkthcarcomipeisad progidydofithgeantibogias-aceordingetekdlid 14kam antibody in
which sequen f Vv i e S D NOs: 4,5, an respectively; 30[15] an
antibody ?ﬁé%m‘%ﬁ]egrégegghﬁ%%%%% 5 %%%i%ﬁn%ﬁs& nagnglr%é %ltl)l%cilglgekcf u gﬁ%@ 10? g)hatle1 ﬁ%%a‘%y chain
CDR of thB&#iis®ey 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_seguences of light chain CDR1, 2, and 3 are SEQ ID NOs: 8, 9, and 3510,
respectiveN =2 [P SHVEHBE R R4 B8 nprises a light chain CDR comprising an amino acid sequence
of the 6 light chainsGDRuif teantibody dedardidgstadite] thithiesubsiitutions geletigadpsertion, and/or

addition of ane gr mare ANNG aAids.20d s fungtionalegyivalent with the antibody according to [16];
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



[18] the antibody according to any 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
following (a) to (j): a hybridoma deposited under Atcession No. FERM BP-10858 (Ax285); a
hybridoma deposited under Accession No. FERM BP-10859 (Ax292); a hybridoma deposited under
Accession No. FERM BP-10853 (Ax223); a hybridoma deposited under Accession No. FERM
BP-10852 (Ax96); a hybridoma deposited -under Accession No. FERM BP-10856 (Ax258); a
hybridossprefspusitglunder Accession No. FERM BP-10857 (Ax284); a hybridoma deposited under

AccessionNay & ERMBPaL08atheAY% Bhy (&Y ﬁ]%j,%&cﬁ%@%ﬁ%og&%{ﬁﬁﬁﬁﬂﬂgéﬁﬁvﬁERM _
BP-10851 {Ax51); 15 (i) a hybridoma dep steél nder Accession No. FERM BP-10854 (AX225); and (j)
a hybridbhha %%@R@#ﬁ?ﬁ@?dﬁ&&%no%é? E%WI%@ 40858)(Ax232); [21] an angiogenesis inhibitor
that coffaprisesaat tanty- A2 aftibadyad doactitgtinidoedietpof22] tredandingssiesisinmBRay according
to 1], whefgiepthe 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

accordify A Rk efane Lerrdured BRpes BERsidoms dRrosiipp HESEA ACSESBRBING td ERY wherein
the antBPdW$&n antibody according to any of [1] to [19]; [26] the suppressant according to [23],

wherein the antj- [ iS.an anti .25, binds to END1: [27] the suppres cording to
3 wihidh S e e I SR B o et
phospk@?y%ﬁﬁnhibition activity; [28] an AXL phosphorylation activity inducer, which comprises an

ang-AXidpnibadiirs aroctveidedient= A Bobimr ndssssaeqamisg Ao daB]owierain g anti-AXL
antibo? IS ntibody that binds to IgD; [30] the inducer according to [28], wherein the antibody is an
antibody according to [6]; [31] an AXL phosphorylation activity inhibitor, which comprises an anti-AXE,

antibodylasareashedsiidrediéhpredise] frenirmibitsidaswoddiragited 3nflenherensitneNmtEBRM antibody is
an antilpdyiéed: binds to IgD2;
(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



7 [33] the inhibitor according to [31], wherein the antibody is an antibody according to [7] or [8]; [34]
an agent that reduces an AXL expression level, which comprises an anti-AXL antibody as an active
ingredient; - [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 reduces the expression level
according to [34], wherein the antibody is an antibody according to [9]; [37] a method for inducing

phosphorylatlon of AXL using an anti-AXL antibody;  [38] a method for reducing an AXL expression
level ushbrhamiGE. ofrihp aaibedyaoradinatitold frvithisitwes titeionodplht prlatiopropm Xhd/ming an

anti-AXkdantibedy ofé O anoantirtiancriRgan 1hakcamRIsesAmaMInA L 3LhadyaS a-arlive

ingredlent 1] the anti-cancer agent according to [40], wherein the antibody is an antibody according
to any o [El] [19]; [42] The anti-cancer agent according to [40], which comprises as an active
ingrediddan Bty draoplmdstecnyD? Had tedd 3 piwsdpholiiation-antilsitpn activity; [43] the
antkcanqen agrehaseess asctdif)] td/\éla@rsm F@Ftﬁ%‘i‘?ﬂ?EH&tH@E@f&ﬁH&E&f‘&%bQ@?t”C cancer, lung
cancer, éﬁ(ﬁeos%cg r@]a colon c cer, %[&é ‘?&a(’c[ic rrf endometrial cancer, ovarian cancer,
uterine %&%Cgﬁ E)a e (?IWB}% T(E)ag er, bladder cancer, renal cancer,
glioma, (néur‘@bbdmdmaadpm‘mdagéatéancmpﬁ@ﬁMFEﬁMrﬁiPewm @gerftsaccording to [42], wherein
the canggy Isdqiwﬂao&a% %ﬁ@&%d%f‘ﬂ%&%ﬂﬁu! ﬁ%ﬂ@@wwm@é's%i g pancer, pancreatic

gto

adenocarcino bre é’ﬁé{’éﬁhe anti-cancer agent accor 3] wherein the cancer is
pancreZﬁE a%lg‘]P%Eé BOBP B‘f geision Iﬁ%ﬁﬁ BothBad &8rehidio [1], which has an AXL
pﬁ@sph(ﬂylaad!yhmkiﬂmnmdmnmy uﬁﬂ[aﬂ\]caaamhddofcﬁmmﬂﬁglaﬁgk@@{%s;s using an anti-AXL
antioodye)  AShADEINAG S na RN ANAKE RBIRRFEPANYGeUIag AN andiogenesis inhibitor,

[49] a method or suppressmg cell growth using an anti-A antlbod’z r’nethod for treating and/or

preventifly cR¥Rrdng depeiedundesdissesjon Nos fRRNEBR 085 &‘?’D:antl AXL antibody in
manufa(gmnmg@mbgmmbmmmmc&@m A SHRUHPUSIRE EMaT-AXL antibody in

S‘hi”s“rfh o A B e Friutacring &
pHasph@ y|aMmm@demss}%imme@sa§m§1@nFmMRE éﬂ&%ﬂ&xﬁ%mt’heturmg an agent for
Iowerlnq}h@&ﬁ;mgsﬁmimm&%g mt@g@fqrgpomgggg@@%y -AXL specific antibody
ComPrIS; (B I b TR A A A &SR SR O Qe et SeaUence
{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 accordmg to [23], wherein the anti-AXL antibody is an antibody that
25  bindsto FND1;
[27] the suppressant accordmg 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;



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 antibopy-producing cell to collect an antibody produced
by the antibody-producing cell. 5Brief Description of 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(Ax2E8)] of theeigrdgen rirnvediigrio i Hd whisgia ke probpabv iglagientinodarrsspbng [Thél andiblody was
shown te4ndyge, the: Rhasehesvialion-of alslaaseiRmaiRal AtbnipbsdGisARAtDGaMb shawing the

activity of an, anti-AXL, monoclonal antibody (Ax285) of the present invention, in inducing AXL
phospHBHHRTEHISEA%r cells. The antibody was shown to induce the phosphorylation of a Icinase
domain2F)AXhe £56ii¢ fdrDeiduaipp etogrpphssitoleing theoubtigity O3 4n winttsdxtharotiodiBhal antibody

(A)SZZSArR{gg&,QEe&e%mX@ ton.uiRRdygRgAXL phosphorylation in cancer cells. The antibody was -
shown to induce the Ph i t a [{ﬂ?ot graph showing
et

osphorylation of a Icinase domain of AXL, ig. IE |s
the actiAf) offahagrhLAbRE THBIEEIGASFRFRTBINY QSITsF Bne Bf'@é%mgsm&iaﬁ THRAEEIRGAXL
phosphemytaidgniecdigetocd]s. The 20 antibody was shown to induce the phosphorylation of a Icinase

domaity 0 Ay i 353 PRELSGIAR QUG e AV AR 39AL onoclonal antibody

- (Ax51) e present invention, Iting ligand-dependen ph[ggghor lation of AXL in a cell. The
antibody lasasmetadsmmencing ¥y And-FepETaion sKedpHps A8 'épgf-lﬂi‘ﬂg@qi’émain of AXL. 25Fig.

2BB0is ajpbptographahowindtigaciivihoisivanibiaX binotoakinakanikiod X (Aeafibetithe present

invention,in inhibiting ligand-dependent phosphaorylaii f i e-anti .was shown to
inhibit t 4(9 1ig§ﬁda-n e'pen%ér?lg;%%%o%ﬁ%%grﬂg%g%égp ;&%ﬁgl (%onrﬁé(?lﬁgﬁ %ﬁgcgbelgﬁ]%g% ‘is a photograph
showinffie é@i@ﬁ?"@ﬁ@@ﬁ%&ﬁﬁﬂ%‘lﬁfgﬁmﬂ@ &P hrvibuain ety ds areaphbsdNtaRRRIAIEOin

inducingnd ¥t dpwnmgdulation in cancer cells. The antibody was shown to induce the downmodulation
s e st D B e o
(Ax284) ‘6t th HBERERRRRES , In‘inducmg * JoRmoauIation i cancer cefs. Ihe antibody was
shéwn sotihddeéhdtudwinmaBdlatohastaphbsphasiatiBBFighiBti¢e apiNggraph showing the activity of
an anti[éﬁﬁL mNpglonakantiRofy d28ahotdham esRItin o e diishiciRg s hndonBRagrulation in
Cancerga%c%r"li&?g cgzancer, osteosarcoma, colon cancer, prostate cancer, melanoma, endomctria_l 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



antibody was shown to induce the downmodulation of AXL protein. Fig. 3D is a photograph
showing the activity of an anti-AXL monoclonal antjbody (Ax223) of the present invention, in inducing
AXL downmodulation in cancer cells. The antibod)gwas 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 _
monoctenahésitipadieast {Ax22mottteprestvd imientendnbiadoingdAXL downmodulation in cancer
cells. The 1 i - ' e downmodulati rotein. Fig. 3G is a
photog(:ﬂzja?o_hE')é(fiilg)gvg\/{l}r%Z %ﬁg%%ﬁgﬁi@%l%%ﬁXL monoclonallégé%?&%ﬁ?%‘(tgg 50?1% the present invention, in

inducirRfFAbad th PRI PrHsH dilRodh atrisd R s bR B irideeRE downmodulation

of AXL protein. Fig. 3H is a photograph showing the activity of an anti-AXL monoclonal antibody

15§Ax2§§gpﬁf,teggr§t§§eg mg%}tion; iré inducing AXL downmodulation in cancer cells. The antibody was
shown of AXL protein. Fig. 4 is a drawing and photograph showing
the activity of tﬁ&ahﬁ—iﬁ)@mh@&@@%h@%dg%@ﬁﬂﬁeoé%émﬁggﬂﬁ%ﬂ?%&%@%&@éz Ax285, and
Ax284) jindnibtingdhdbeangisgene sisndha ntiNutiss swashewiic e aminhilpiiery activity of in
vitro 20an iogg;{enesisg.l Fig. 5 istgfdrﬁ(\)/gir}%sh \I/vin%fth antigggor effe fthe anti-AXL
monoc CantB e ot fﬁé%r%cseen iRVETtion %,%\x% ) AX , xsgi,u}kx , AX258, Ax7, Ax51,
Ax284, and AxB5 )i ia ardusestepioghafvinethsl asthiin ah Fatitiehiid-soennséenelmotizodsig. 6 is a
tqhle Sb%@ggteﬁtﬁa e alestsRliantidbdnomsisarmibadiemchthe-2a I esgnginvention
(Ax223, Ax285, Ax96, Ax292, / x25Fﬁ, Aﬁ?; Ax5]1, fozgf %?d AX ZS%QMOU% xenograft model
of hum@RfBaREREatEP AR ARG & PARTPRORRT e i At hd
phosphorylatiohimntiBitngpctiviieph ehowiagtibodstivity dfign Zng-shdbwingpshmaliagtihedantitumor
effects of a1 a1 A% L MRRCHOBAL AN RAAN AL ANTOLHAS ﬁmdﬁ\ﬁr&ae&frbaxmolmxenqgraft
model of human breast cancer. 30@3\%}%0 ew%(;g\r/%n Out the mvenﬂggh A novel anti-AXL
antibodyHibpisvice SRR BRILER BROTIGHAR R 2 BPOEEEER i-AXL antibody is
ptévided by th&Rreldent inpiesttigraph showihg tbecaeindypaf iaudatitiadthtinosoolvthbaatithollX L antibody of
the presepsiysrtial pad ana Al A dniRiexh-andilisie.ARalsane.naticuar npigtions on s
origin (such as human, mouse, rat, rabbit, or chicken), type (polyclonal antibody or monoclonal
antibodyPeRY (et Ha¥ o 13%“&&%&5%15’86%%5? dams SRR fragment, or minibody
[low-molecularFugightiantiiotyiiah showidtheughthetd aneant- A Tiautarddiniiatiansbodsthe anti-AXL
antibody, of the present invention. the anti I | ifically. bi exejelcto and is
o 3%4&%%’%%% Sk %ﬁﬁéﬁ(%t}l}c.}trﬁ PR &gﬁe%yp&?ﬁm&m ingisieanexefgle

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



5The anti-AXL antibody of the present invention also preferably has a cell-growth-suppressive activity.
A preferable embodiment of the anti-AXL antibodies of the present invention is anti-AXL antibodies
binding to FND 1. As is clear from the Examples degcribed later, antibodies that bind to FND1 in
particular 10have significantly high in vivo antitumor activity compared to those of other antibodies.
Binding activity of anti-AXL antibodies to FND | can be evaluated by a method known to those skilled
in the art, for example, the methods described below. Binding activity of anti-AXL antibody to FND1 is

confirmeglia.slesiapaissing FNDL adERBIBIBNGWIN AAXL anibody. 15An anti-AXL
antibody with a%%usﬁ c,actlglty for AXL is an example of the préferable embodiment of the anti-AXL

antibody of the 10RTARA SR e ABBEY RiAraiBhi R aravngleaelantibetirs to the
inductidrs? phosithe nyletinn imetidtedibyniXdinardiadtiomartdtoathe: Rduelien @fhe pipesphorylation
reaction,aif¥mSiNg, HeN E@%ﬁﬂ@’e%%@%?@%ﬂﬁgﬁ e A@%t.p@lttggugh there are no particular

t

limjtations on the target of the 20phosphorylation reaction that |s.oinc'fhced by the anti-AXL antibody with

agonistic activityfan eiaiietng HEREtR RTEPRO el aRtAATL movesthesl antibbdn @atDAXL

antibodyftias agemistio;efivity sanibe sieteXTinkshwitibcuaetaad knwndeyghosaskillashin thesart, for

examplg, Rythe; el ' ow. anti-AXL antibody is contacted with cells expressing
O S

AXL (such as Calu-1, MDA- _ cells), and AXL is subsequently extracted from the
cells. The tyrosiiié PFtieehpipgEphshovsea MR RRityity 6 phegpriollatededimglantibody
anti-phGsphsyreiineaatibodydiose, sesiically axTanisAve ANtiRgRYCaMhE canfirmpglas having an

aggnis%%égﬁ%%$5%%meth§?%% gles ribed ir&tt%%Exa . Examples of anti-AXL antibodies with

agonisfic activity mclude the antibodiss (a) 1 1g) 0B YaPSH Hhtibody produced from a hybridoma

deposited unddfi&ct@ds R grmh shepunise¢AivzBsY aiintnadtibocyoptathl ced fkaip a
hybridqmasigposiesrunseiAeadssion NewiERMBRIAIBERIAXAE) 3G)ap aftibogy,produced from
B D PR R e AR A N bt o o O 11
' Fig. 3H is a photograph showing the activity of an anti-AXL monoclonal antibody
15 (Ax258) of the present invention, in inducing AXL downmodulation in cancer cells. The
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 Ax225y(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 Carrying Qut 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



(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 BP-10853 (Ax223);
5(f) an antibody recognizing the same epitope as thigepitope recognized by an antibody of any one of
(a) to (e); and (g) an antibody with a CDR sequence identical to the CDR sequence of an antibody of
any one of (a) to (e). An antibody recognizing the same epitope as an antibody described
above can be 10obtained according to, for example, the method described below. Whether a test

antibody, shatesi itape.wi | | nfirmed by the competition of the two
antibodies for f}i% %ﬁ?gﬁgﬂﬁg%ﬂmﬁ%ﬁgﬁg&% é%r;'ue%g’d&iéén is 138’?& ea\ W%E%cgr%rs@f% king
assay oftH&9 .’A’Ib%‘fﬁ!betiﬁ\?@@'@% SrGREX BfhpRELicelar dranirtipns erodhe Bt iig-assdhpdspécifically,

in a crogselpiorking mesapn/AKe prteity qrafedtisapteithe. elimel o micsetitgriateiispreipgupated in
the prqugﬁgcgglﬁpgggggdg;f 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 were RO Eb iy EhR Y e tne TR B MaAuLeb Ry copeferehhuidate competitive antibody
(test antibibgy) edrpeting foe isttig. to the same epitope. Thus, the greater the affinity of the test

antibody for the itape,. the greater is the reduction.in the, amount of the aforementioned
anti-AXL antiboé?)? E%%ﬁag I%%{h?)ﬁg}gn%ﬁ?eﬁg %@ﬁ %}ﬁtjeol%%fn e RSt rienheresse in the
amount@tiést krbibadipbbinding teefWels coated with AXL protein. The amount of antibody
bound to the wells isafheffopasuresaqsiy yslabrlinaitheantibady i.adyancemten ex '&%%
suitable

biogin-| ed antiho n,be measured using an 25avidin-geroxidase conjugate and
su@str?t%?ﬁ%%%%? %Hglg{?ﬁéhefgsgﬁotﬁg{%%%rf té‘ﬁ%ﬁ?@%&? §%§P§§?fé’rﬁ%éﬂ%§@%d§?§eciﬁcally
referred to as alédfipeteieim ebatiFA&amitibogdicatoiaNBl eled witvaitseddiyeding: Sidaskanses that
the tost At b o e B A AL
antibod%nl% ica é%%%%%%ﬁ?@%b ﬁ?ﬁ%ﬁfﬁgﬂéﬁﬁtﬂ?ﬁﬁ%e&%‘gﬁ@f@%géﬁdaYé%g@@rh@égHEé‘diWith a
labeledaatitibddyanizbadrognizes the constant region of that antibody. Alternatively, when an antibody
isiderived frO_mﬁh@@ﬁ%ﬁpﬁﬁ@%%@ﬁw&ﬁﬁi£E%%@ﬁ9!§ﬁﬁart9,§§§'§°c%{;§£§§’lte‘%‘%‘%i{ebﬁ‘é?e‘%'-atﬁéhe wells

can be measured with antibodies that recognize each class. 35 e competitivé antibody can
ook U8 DI AR AHICLY B G ESF O STy B e heeBORASOS e o
preferapioytat deasid 056 AXin pafiesd td thevithl the dundipigoastivity atichigvetar AEoRKD| tast performed
oy e L B 0 e me epttope
as the %&&%@%’%ﬁe@ é%ﬁAXé]éli‘ﬁ?%%Hg}?eSerﬁ@ deRifmagoirstaion Rstsaress eb bbtain an
akfibodyhwitiher CDRsEGUencehat 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);



identical to that of a certain antibody can be performed by one skilled in the art according to known
methods. For example, a CDR sequence can be determined by determining the full-length amino acid
sequence of.an antibody or the amino acid sequentk of a variable region, and investigating its
homology by applying the determined amino acid sequence to the database 10 of antibody amino acid
sequences developed by Kabat et al. ("Sequence of Proteins of Immunological Interest”, US Dept. of
Health and Human Services, 1983). The numbers in the framework and the numbers in the CDR
sequengs Cam heriterpipesaceRiding: o tas.defiaflian of Kapatkabatl,Ad. fEah %P DeRty of
Health @nglfay?an Services, US Government Printing Offices, 1991). 15The full-length amino acid
sequente 6f af antibody or the amino acid sequence of a variable region can be determined by one
skilled i Xhexmariti tashopdethme diitbnk adwybridetitodepositedumdatibochs sitth McCEIR 8¢ remogsisientical
to that @Aggzgr)t’ain antibody may have an identical sequence in at least one CDR of the six CDRs that
are.pre int in the, arhtiﬁbody. However, the antibody preferably has an jdentical sequence in all three
CORs phesaR AR OB OF I FEITEA 08 GEHEBS A BRI EDRS IS of 3hE light
chain, and el/&r) mdeg preferably, the antibody has an identical sequence in all six CDRs present in the
antibody,, Antibods ith: : IS, i DR sequence,of a certain antibody
iricludgo% mr{%ﬁ%%%%%%g?é% gr?dBr%%n o fgm%ﬁgkgﬁﬁgfg%ﬁﬁ%g%%na%né?ﬂ%%rﬁé’rflti%%‘éOélﬁtibodies
will be 8E&HB@)below. 25An example of another preferable embodiment of the anti-AXL antibody of

the present invéntintiisodn motisAXinamhib ety aganistiairetivitysagBEISIANS- cAHANtI-AXL

apfbodywith. antagoni ig ag v&/ in refers to.an.antibody with activity that inhibits the
phosphorylation reac&tllo %eé%ateﬁ?%%éﬁ%geé s)?rt]hg %ﬁté?r‘?é of an A.XL ligand (such as Gasé6) to

AXL, and partichiBFIehd §FGIHROIN ShBFRSRtRi P ReAKHB 5. CRIGImpmbitiody ofath be3®plivsphbyylation
reac;ioth,ea'mrbpe@iamedf@hl& bydmhﬂa@&agi?&h@éa&@%%@ﬁ! tgeo?aﬂeﬁig&@ﬁe%&éeﬁh | é!ﬂigsﬁyg&mthef
metho ere ar o,particular limitafipns on the s ecC o) orylation inhibition
reactioqr%ei%é Sﬁ%&%@ﬁ%ﬁ%{% oty {/r\%hﬁa{é%%ag g\?&@&%‘l‘iﬁ?ﬁ@(ﬁ ;Pgseﬁ?éfg% thé
autophB&SeaR e oblasking assayyyHaerifiealsinn-Axo ssrvlookin h assaptagdnistiteactivitiedan be
R A e il o T et e g g
escripe elQw. nupo IS CO e Ith, cells expressin sucn as Calu-1,
MDA-M%‘%@%’ F Sﬁ%ﬁ%gy %%: %e%?sﬂ%&%?é%vﬁ? ?k?){ﬁ%@%ﬁ@?ﬁ%ﬁ#ﬁ( pAddeSun s ERty S afacted
from tHazeligePhotphetyatied ¥irasitieodydonfirdrie dhedt ¥ e dete ttatidmtii éxindotedlAXL using an

anti-phesphieviasine nbagdybitere spediflicalbaananiAn. aptibosy ¢an 2&188&% ’%‘;i(ﬂ@%a@] t (‘)’g‘gs
I- |

it arSHSTE SLAUH PG R B e 12 €5 5 BRTcA. & iS00y Broeced howae
hyridsmitopepbsigsdatarde thacedssiom MahE BERMIBR{IBSMAxTNiondd i Aibastyhogyduced from
a hybrigloma depesiias adenAGaeaS N FERMiRR:1A8p thd AAad)i(Glan.antbagy.[ecognizing
the same epifope as the epitope recognized by an an,ti%)ody of any one o}n(a %; an ?éﬁ an
antibodyf H@%“é‘bfﬁ g’&q‘i‘i@ﬁ?c‘éoﬂﬁ%t‘f@g? Mﬁé’@ﬁ?ﬁ‘sequence of an antibody of any one of (a) to
(c). 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



15An antibody recognizing the same epitope and an antibody with an identical CDR sequence can be
obtained with the methods previously described. An antibody with antagonistic activity is useful for
inhibiting angiogenesis, suppressing cell growth, ahd the like. An example of another preferable
embodiment of the antibody of the present invention 20 is an antibody with activity that reduces the
AXL expression level. In the present invention, reducing the expression level of AXL can indicate a
reduction in the amount of AXL already present through the degradation of AXL or such, or can

indicate:atreHy CHRmiHY Hie AR ARt daV) SXREe 588 G AI:RYISURRESSIRE ST rassignof AXL.

Whether the AXL expression level has reased be confirmed by a,method known {o those
kil FOE AN SO S dae e B AL Ot HUSCALEE Bt AR R S E Ay i
contacteiddsith dwllszepeeisirgeAiit (suehetes GulbindiviDia-fiBs28¢ coitopd aabacefigpraemtitmedamount
of AXL gigsertindhesylls is subsequently detected by inmumoblotting or such. A comparison is then

made between the amount of AXL.d ted when the test antibody is contacted and the amount of
A detontod vl TG A B S0 A 2 A IR I SE BB e
accordinigrtoriethtis efssceittad antibeds xamptas:rformEddm phesshii rdtinA ¢ ahtibmadidsgitith activity
that redyereAslufRressinnigusis inclysie &g%@ﬁgée@ﬁaaéwé&ﬁ@ﬁ:@b@t@rﬁﬁ iBody {AX285)

produced from a hyhridoma deposited under_Accession No, FERM BP-10858; 35 (b) an antibody
(Ax96) %%—& HOQAR b RIS el L RRIPAAtF A ADaRsr ARG SPEIRRACE 4 BERD 1o gR)-an
antibodynfAx288) gty ite Hdnoviv gytiybaitimsgdbp deitathintdemfincessicr dlen RER MEBR1AB8%6; (d)

angntibedy ) prachicess toma hidomadleasiied inder Aegessian Ne RERIBP-10850; 5 (o)

an antibody (Ax292) produced from a hybridoma deposited under Accession No. PERM BP-10859; (f)

an antibBIRFpRIeEisy drsesebd Ho MR hibRgHirad fbsmes Srtdicactdbion Ns mERfksERhoss3;
(9) an dntihedy{lxrPiepradbesd framCGDR bridema depbsittunirdAccestipndheeRdilbn
10BP- X i 0 0 ridema. deposgited under ession No.
e e R e e R P e R
antibody@eahy 8RB of (a) to (h); and 15(j) an antibody having a CDR sequence identical to the CDR

seguence of arTastiandyiaamnbRek(eqietle of arihaBEREdY FRoAERIEING dReRME apdope and an
antibodg/ h Vf'n an identiﬁal CDR sequence %ﬂﬁg‘? i%%%%%d with th(? metho reviousg{o%esscribed.

yearl c. 1011 C € deIermine jale 1 aCepraance wi oWl me
An anti O(]ay Wi ﬁgan aCafR/I y that re uceg ﬂ1e expression ?eve IS usefl‘ﬂ or

An antibody with a CDR sequence identical to that of a certain antibody mav have an
identical sequence in at least one CDR of the six CDRs that are present in the antibody.
'Howeve'r, the antibody preferably has an identical sequence in all three CDRs present in the

20 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 against AXL refers to an antibody with activity that inhibits
the phosphorylation reaction mediated by AXL induced by the binding of an AXL ligand (such
as (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



20inhibiting 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 dr$ 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 25activity of vascular endothelial cells, an apoptosis-inducing effect on vascular
endothelial cells, and an inhibitory effect on the vascular morphogenesis of vascular endothelial cells.

A prefeug example ofAnaastody i A8 A%GiagenesIsIOMY NG lleck s aanthody with an

angiogenes bitin(_% effect on tumor'tissues. There aré no particular limitations on the tumor

tissues FRAGPEREVSRISTReRR hepndiaand paiodbaideisated s ndiesti& hasingcatcinoma
30tissueltigplsteptoanceidisauihding odoesspisshicalfissuem ol SHRARbHING:s 28 Rencamall-cell

lung capee A SRl OSISARR GO SRa Salon cancer issue, prosjate cancer tissue, melanoma

tissue, en etrial cancer tissue, ovdrian cancer tissue, uterine Ielomfrjom'a tissue, thyroid cancer
tissue, cancer SteAITERaStRISYRI-Hrebhantbadisstsihantiganiste apcuttisatudeantibedirse@its (@) glioma
tissue, Berr@plastoma tissue, and esophageal cancer tissue. More 35preferable tissues are glioma
tissue, gastric canger,tissue, endometrial.cancer tissue, npn-small-cell lung.c i , creatic
adenoc cinaénmaéltﬁ%s%d e? Boﬁ%i ??;}édé?g c%r%lggp t‘%élﬂae, efﬁ%ﬁfﬁ%ﬂ%?@‘%%ﬁ%‘?é‘a%’c? %&%&Eﬁlﬁéﬁ? tissue
and brel@st Bancer tissue. Whether or not an antibody has an angiogenesis-inhibiting effect can be
confirmag by:ametbad keawiiortbasersiiiad i e athaanchiRe axamuls this earbemonfigped using
aggmng%r)%ril ly available angiogenesis kit. More specifically, this can be confirmed with the 5methods
described’in the Examples. Specific examples of antibodies with angiogenesis-inhibiting effects
include(tie presitilrslyydesegivaihathibsdiesspitopd\ns dkanmilepofrarugihierp aferapié mripodiment of the
antibodyngfghﬁ?ap(@@tagﬁ/ention is an antibody with cell-growth-suppressive activity. 10Although there
are no Egaprticu ar Ilg]it tions on t%% ells Whosi?%rowth is r%%p ressed by the anti-AXL antibody, they
are pref&fabf BBHEBTANEE RS & AUERGE AP el Ié)lagr%@PE‘é‘FF’s.OWHé‘ﬁ?ﬁ@%%ﬂg 2P cancer
cells, theredr@hio faxticular limitations on the type of cancer, and examples include pancreatic cancer

(sugeh as pancrgq;i&%@e%éés%@m?%)m %gﬁgg& AHBEARGES Lo Matl-cel JUNELCARESE

non-small-cell lung cancer, and such), osteosarcoma, colon 15cancer, prostate cancer, melanoma,
endom&FARFRSHERT PSR AR LB G EITHRO S SrsyRey At eRtPehincer, cancer stem cell, breast
cancer, bladderzemeérodenaiticantenrdiidmativtyrichissidnia, iahibesenhatwahesicenpMessing
preferablg §Pd19§f,saﬁﬁet}9eliﬂﬁé?" gastric cancer, endometrial cancer, non-small-cell lung cancer,

pancreatic adenocarcinoma, and breast cancer, particularly fpancre_atic adenocarcinoma and breast
cancer. An example of another preferable embodiment of the antibody of the present invention

20 is an antibody with activity that reduces the AXL expression level. In the present invention,
reducing the expression level of AXL can indicate a reduction 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; '



20There 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 phosphageylation, the induction of phosphorylation, or the
reduction of the AXL expression level. The following methods are preferably used t& 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 is used in which the uptake
by viable cells of [3H]-laheled,thymiding added to.their medium. is.measured as an,indi f DNA
replicat@‘n a%ﬁ@é%%éézimx%%lj Iethor %a% 8%%%&0@%%%%&%%% %%%H n %ﬁ@?tﬁé'aﬁgl yto exclude
a dye sBEn1&85frypan Blue outside from 30the cells is measured under a microscope, or an MIT
method iy usedntiBedaltak PseRthr abiliby.of Hiyinaieallsda,eomue Wil A ccession No. FERM
(3-(4.S-ggfé%g_hiazol-z-yl)-z,5-diphenyl tetrazolium bromide), a tetrazolium salt, to a blue formazan
product. ICally, a test antibody is added to the culture solution of the test cells together with a
ligé&nd, énd aftenahorsoiar?i edqsred! fofriradyhtidosaiudenesgeticietttd tdeessigdniNe sBIERbA and this
is left tosptang for a predetermined period 35to allow the MIT to be incorporated into the cells. The MIT,
which is a yellow co und,.is convert &to al%lﬁ)e. ompqund by succinate dehy%g nase in the
itochdR RO LY 4 ARET R GRBI RO BT B HIOUUBLHA-CIcIRtON. e Slisorbance
is meaRirelD&FYt used as an indicator of the number of viable cells. Besides MTT, reagents such as
MTS, XTI, Wk 2R N7 8 arricammeneiallyavailanleNasalallesaue anshaushrepgcan be

ap roprlatelle{ ysed. A'control antibody can also be used when measuring this activity. 5A

tumor-beai use model can be used to evaluate or measure the cell-growth-suppressive activity
in vivo. (Bpr examjiiedaftax2ahrproceits Eipre sshygridéinariepaied antded AntesioarNbuRERMest animal,
either i@ffggggga]ally or subcutaneously, a test antibody is administered intravenously or
intraperitoneally 'starting from the day of transplantation or from the following day, either daily or at
interval€of &EH e FaRRET BRIl G- SRpRE &8Il SBINIRY BB At anbP dHE AN kg the
tumor size of&y) tisn@); aral similar manner to the evaluation in vitro, cell-growth-suppressive activity can
be determined by,administerin ont ti a Ing whether umor size-in the

A B B MR
antibod@ﬁ@ﬁﬁ?ﬁé@e@éd group. When a mouse is used as the non-human test animal, nude 15(nu/nu)
mice can be suably:edy iydichnEverhecyadypationdastedn lnsituentaiangienrtipaeficiency in
the thymus. The use of these mi meakesﬂ{t ossible t el'minabte the involvement of T lymphocytes in

the test%%ﬁ?gmﬁﬁnﬁ ﬁ%ale%/eglt}’\gtlon Shd measureniento 6ffcﬁcencgi’}'-growth-suppressive activity of the

administered aAgbsdipody with ERagipies Sehrmiucks thadoskiemivssiaelegrbwtseuppessive effects
insjudeiine 301y aMigbstnsles Gibsantibediesowth, hhe @etiifeXL monoclonal antthqdy of the present
invention can be acquired using known ods.. A monqclonal antijb rived from a mammal is
ooty pro R AR R T AR e ST SIS RrER et At
derived$rasnantibedmnaighne adei dassesproeibiing effetly britibheagtheve kegsnthpadiprsduced by a host

:rarr‘f'ffjﬂﬁﬁﬁﬂ@ﬁ@ St %Ef@é&l@ﬁ#ﬁﬁiﬁﬁ%‘@f@ﬂ%%%%@%@h@%,@% @eekic grgineering
echnique 0

S. . A monaclonal-antibody- ucing hybrjdgma can.he gengrated ysing, known
teennol5ay e R AR AR DR IRt L5 R o JUBHOAR SO fo
idmunizatioty af cesdingr w:dedinén) deilnumizatotosiethdasnimitmeetscolbiamddtdiml aalls,

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,



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 gduce 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 35antigen for
obtaining the antibodies can be obtained by expressing the AXL gene. The nucleotide sequence of the

human )RG5 AEA RGUD.(GRNAERK ASGESSIPD . AL MI129) Afer nserting he gene

uc. .
sequence encoding AXL into a known expression vector i {6 transform suitable host cells,

the human AXL'BRStER oF fifera snikadyenat AR cagieRaesisHabikitng effac waines aomifensdpsaatant
using knthvdlaibadsoRhsitegd NRtUialeseurnd oA Mamteihisan alsocbeised inthe same manner.

Purification_can..be carri ut by Susing_ several.chromatographies, such as the usual jo
chroma%gglr{ggﬁ%}%aﬁﬁd? g?ﬁﬁ%gecaﬁl%%%%eﬁ?%%%, §é(r) GrThec ﬁ)%aﬁeggpl r?lﬁfﬁlp S finf = gah‘gfthﬁ%%mbination
or dlonéthrisstesertedninithevRrmbledesired partial polypeptide of the AXL protein is fused to a
different polypepgitaficanMi-ae tsashagiavimmipagen- A0 antinady FelragRantompeptide tag, or

the like g&qoplelu%%gctqggéom{ ed fusion protein for use as an immunogen. A vector that expresses
10a fusPon pro%e?fn can be 5% Océﬁsby fusing two or more types of desired genes encoding
polypeptide fragimenssrinlérafractherinsdetia ¢leehosinap né dhin entibodyprédsi prevedtaryasipreviously

describpdiMaiheds Qfiprepaingfusianpraiginsaigidescribed in Molecular Cloning, 2nd edition
(Sgmbrook, J. et a} oltgi:ular Clonin .2rﬁd eﬁj.,_9.47-9.58 Cold Spring Harbor Laboratory Press,
el 8rlas

1989). AXL pro AR ALY Ol e S NG 18 PRy UpBPrFssed by
immunitfetionioh ¥ Towaibody, they Arpaniitnabhtic]ofeldtdddarn diseabe, usédthase pednsitizingretigen.

Examplesiof partigh peptides.af AskdnatdemRentdy 9&}3@&&%%%%%@%@8{%%amino

acid sequence of human AXL, a peptide obtained by incorporating a portion of th human AXL gene
into an @5@%@@8@% S RANSRIALS SIS ST, GREN 2 DRABHRIRAH 6 BHRBRCASF Mgk ERS HGrRERF#X L protein
20usingmgmms@ﬂﬁbmmiengmwﬂclmlm-ﬁméﬁa&emmﬁgtkmwagmaiuaehl),a@st&ga}a&iﬂa_k,pﬁj&)@iﬂle; and
28 extrRgRlL A iROlRN Bl Ax IndRLENATIIRLERIOPUREL. ovarblOLERVE A REPAEIAYING the

sequence of entire FND1 or containing at least its five consecutive amiho acids can be preferably used

as a paibEPHEPARTE. SaREREEIE eptknsnty Birsa<bindds sAresmtcrabeants aglipmdter to those
pref_e_rabémmmﬁtkﬁring aﬁﬁepapﬁ&geahdamfe Mﬁefpfﬁbiyiﬁtgmém@f@ gzw;ﬁ@,cgmg«ﬁm_@@cid_s. In
addition seauenaca.can AN IRBRY (e OlMO'Sconseruike AmInp AEs (gl amig acid
sequences having antlgérylci:);tg. There-are no I’tICUE‘iI’ imiations on the mammaﬁ immuhized with
the serHBFHAERRIBATCRE RECIHABAGRAIIPRIEERCBY cell fusion, it is preferable to select an

apimal to be inThurizee mfteirdenkidErationat ks aempatblismvish thesappeaiiallsiusediorine cell 30

ametert B B e e B s PGP A0 e usedl
as the RS dsdhibition Phanmagenasis chip nhidifbveafarherp hematine dhwithdactmsitizing antigen
using kstPhorylation, 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.



methods. For example, in a typical method, the mammal is immunized by injecting the 35sensitizing
antigen intraperitoneally or subcutaneously. Specifically, the sensitizing antigen is administered to a
mammal several times every four to 21 days. The dénsitizing antigen is used 18 for immunization after
dilution to a suitable dilution ratio with phosphate-buffered saline (PBS), physiological saline, or the
like. The sensitizing antigen can also be administered with an adjuvant. For example, it can be mixed
with Freund's complete adjuvant and emulsified for use as the sensitizing antigen. A suitable carrier

can aisq ReryRE ORI BHARIBG Wi e SRansIZ G ATHASR RN Bl Ut1en ARAILA) peptide

with a low mglecular weight is used as the sensitizing antigen, It Is e to e sensitizing
antigen?fd AR AP SRR PAY Al AT keFRERERMMDEL HErsBR - anbilthe MELSYST-1,
immunizafiGhiST-8 akftenthemiailyredidsd@erdaninized AndRisch)anderand dpasphrResnconimed

that theA%\é%ltgltg}%igg j g%naﬁgﬁ)ggmgdt%&?wégfgﬁ%'r}égg%ggﬁmtpe immune cells are harvested from

10the mammal and used for cell fusion. In particu en cellscan be used preferably as the
imune cells. A UMarTeTES BERsRmedsbrakhe vsddaswaates wesauradbe with the immune cells.
The myaiipaoeelisppefessivly fativenpisuitale Belagtienpmaiker fanssreamingpfagleciisn marker refers
to a trajtthgggtlgggvgsin%glgs JgnUH%% E\eop unrglg Cﬁﬁ&i”n%‘élgére gﬁn%irtisou S: Known 1155«§)Iection markers
include yp8xan?hine-guan|ne_p ospﬁoar%osw fransrerase de |c?(ency %’ué‘%‘ﬂﬁgﬁy abbtviated to

"HGPRAnHbSIEAdm iR stersphandiaee e becd dncrascsrraldirstising direvibeatiyo fTK deficiency”).
Cells defigignimmaticaRiR i The BHWRQ @ iNBAMINE RiesinRymidipe.sRAsHNe. (hetginafter
athBrevha}\3 d to\;ftl—lllAT Ser@ssslt'\\/é%%iv' AI'S%%S'E%f gel are unahle t sﬂesme DNA and die in HAT
selection medium. Howevar - 20 wher Tissd Wthe RS A A TE P At evs Sthediz DNA
using themaiay ageprathwhy ofaherheal oy antherefchestmaydssiyinadigiyvein bXEeetentdrbmedium.
HGPR L fefisient celiando] Kndlsfigienirelisrandiheseleatatnith-amediym gentaining
6-thioguanjne, 8-azag-uani eé?b%relnafteﬁ abtlg’ewat dt%%g 0") or 5'-hromodeoxyuridine. Although
normal%ﬁ%%?’e‘%%”é%@?ﬂ?f{:ﬁr L SRRt bFLTHILSPBIAA, cells deficient
in thesamwixyiyesinioi szl grouincolgbeate thmse pymrwidinthanalodsaaml tesnatiina]sundee in the
sglectiqnnrgiNm AR ee loR Mpkenr eleradde ﬂ&@g&@%ﬁ’i@@&&ﬁd§%é@%%5§sd£%5!8t§%8§e’i9c

2-deox§s eptamine-type antibiotics (gentamycin analogs) because it is @ neomycin-resistwes gene.

VariouS FHEIBRA S HIs A S e StREBTE POEREE RISBMARE kAR RA e RIRmS Be Ayalyameaélls that
can be afSEdyinphusiy 818 6(P S 32 boR ) f{d . the evahalti 6197 23utddé 1 560) P3x63Ag8U.1

(Curre%ﬂ%@&m’g\gﬁ%@%%@q Ig@%y&gg%s@% %10057) NS-1 (Kohler, G. and Milstein, C.,
Eur. J. Irnmunal, (1976) 6, 511-519), MPC-11 (Margulies, D.H. etal., Cell (1976) 8, 405-415), SP2/0

(Shulman, M. e@élaﬁl‘@éﬁwé 114 7aibretibedios tithesl legostheiprossiveaiects inslidlede Methods
(D980) Reyibasty, Gkoddt entisidiyes. |.S., J. Exp. Med. (1978) 148, 313-323), and R210 35cells (Galfre,

a etal., Nature (il7dh 22 %er! Hbdtind A HREP S HRSAIQUA BRURNRLINRDG Gels Qg myeloma
known 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. »



19 according to known methods, such as the method of Kohler and Milstein (Kohler, (1 and Milstein,
C., Methods Enzymol. (1981) 73,3-46). More specifically, the aforementioned cell fusion can be
carried out in an ordinary nutritive culture medium in ¢he presence of a cell fusion promoter. Examples
of cell fusion 5 promoters that can be used include polyethylene glycol (PEG) and Sendai virus (HVJ).
An auxiliary agent, such as dimethylsulfoxide, can also be added as desired to further enhance the
fusion efficiency. The ratio in which the immune cells and myeloma cells are used can be set
arbitrari am there.are preferably 1-10 times more immune_cells than myeloma cells. 10
Exampllggiéﬁc?uglfure&ﬁﬁ% |§Sﬁ%té?%g% ﬁsﬁﬁsse%%?‘fﬁ8”6@%%&63%&@%5@%@@%%% and
RPM1 1648 ctikiste tsansfarmraféblsiemedior threhgmmi i BT theoatorefrienienaedmalarmegell lines,

as well aoardiranysculmse meminm: wead on hismpaafael g um shipplement, such as fetal
calf serum ‘%E%E?ésﬁ? also.be added to the gglture medsiu Ce%%%?%{séarﬁglp%ﬁ ?g{%gf’rf#’target
yorido

fused c&lls PRI Histha 138 Srafotesmified Rridisstionraenbaneming celisand
myelomiseiseiyethbcbutmatogreplirs, anchthethenixing imREGBolvaphpNammeeto about 37C.
During eglfsion R Wigh -2l I i f.about. 1000-6000, for ex le, can
normally b ad%gtrj p%% pon en?rﬁ%%?gf %@gﬁf?ﬁ%%ﬁo’@e‘aﬁ%‘ﬁaﬁ 1e°¢é 1%%0:13;@5% and
other _aéé?i%?fd?é?ﬁé??ﬁ%\%‘iﬁsﬁ%ﬁaﬁ}ﬂ]apﬁ}mﬂléﬁMWQW@rﬁp@aﬁd%QQMt addition of a
suitablepolipaptid diam] 20as indicatadiabovaogentrifugationoans dearRaval pEihasuperRaiant.

The hyhidomas,thiis @btained,can fe; Oﬁ% with a selective culture medium corresponding to the
selection marker pOssessa}eJd bf/ the m‘%F mdt% L%ééﬂﬁ?ecaesilafﬁé%ﬁ}lﬁ%ge&a YECIIE B PERyESses

TR defiRieH VR REUEH FaRRdEndyasy byiflng A PomRm Rt destel wenmedivndingntaining
Pypoxapdhjmepﬁdtirfmgmﬂmsamﬁrﬁhwmf' "f);ewgg@rl?l&'gegeggl 'gﬁﬁgﬁ@b@&%@isﬁll%@(&%eq fﬁ;\ grell
usion, -haye ully fused with normal cells can be selectively grown in
culture %ﬁ%@%ﬁé‘g}ﬁlﬁﬁg fﬁnl%é%%luom)‘élge&a)ﬁﬂﬁé‘ésd%lp LA ATAesarrsdrroda 5 far Claringner
than thetrEFRYERambRs knbfidbd\ielesplar ditorspeeifié ally, AHE-ufGe Cuyb SpeimaBlariogenerally be
selecteHabp ittty ®ensseve9nl days igeeiarphmmeksm Nexhaciseningandmanogloning fora
hﬂ?”doéﬂ&&%}‘?tf&rﬁ%%?ﬁ% &Iqie tg{r}geg aOa%t;giy can be performed with an ordinary limiting~dilution

e o) yt afr?ecogal

method. Alternatively, an antibo zes AXL can be prepared using the method described

in International P @Bl tRsRids ofAKdaranalwde usedeyeawimtiaig muieeion ingafaplasargat@antibody
s prefesahiennted L ikt pasasains Melbact beserton ANl ANbad feagtion. For

example;-an anti is bound ta 35a carrier, such as polystyrene beads or a commercialty available
96-wel|§ff;|]%rno%?er plate. BAd r%%?%%%t%%?ﬁ?@%gﬁgﬁé@n?wm%£.efr¢1En&hiiﬁer is then

washe&*Bifgsieactediopandiehrarssinginenthbgletidechrulaey apdopehiivrthenike Aka frgemantibody

that reagiaydthrieaseNsitHing AN HI SR ASRISSE AL r rmatant, the secondary,antibody

binds tgnt@%ncggrier tlgr?u h this i%@gjl? Finally, W%Eﬁ;ﬂ}f{ﬁ@% gsarégae a%ﬁ@g%ﬁ@ﬁ?gégm in the
atant car be Hetethdi 6’9&%}‘% $AR R&U8Rtdary antibody bound to the carrier.

culture supernatant
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



5A hybridoma producing the desired antibody, which can bind to the antigen, can be cloned by a
method such as limiting dilution. At this time, the antigen used for immunization or a substantially
equivalent AXL protein can be used preferentially agthe antigen. In addition to the method for
producing a hybridoma by immunizing an animal other than a human with an antigen, a target antibody
can also be obtained by sensitizing human 10 lymphocytes with the antigen. Specifically, human
lymphocytes are first sensitized with AXL protein in vitro. The immunosensitized lymphocytes are then

fused tgg Mﬁ@&gﬂs&&)Qf@r&ﬂs&owLoma%q.u%ﬁw&mfam(aw HAADE RIS Giifcrpas
continuously, for example, can be used as the fusion partner seg apanese Patent _ppﬁlCa 10
KokolcPRHHOEEH 150 ptdhyeHikes oghe @susitiiaa aaparsves skpdsasinipigeicdppitbaion published
for oppasition)}). AFandAxile] feniibindy pratviedvéthdhismeihedis avburnan antibedyavishikinding
activity for. ErEEBE%E antiedN aﬁkﬁé&}@%%@ %ntibagsd&/b%agsgés‘gh%e obtained b a.%_l inistering AXL
protein as the antigento a Frarisgganic animar with tfﬁle entire re_pertowre’" Wﬁpﬁgﬁ%‘n’% ody genes.
AntibodSERTEEH RS GBS offtheaikchiasi »dirasiprtishpepidmmidralvwdnsycsulanaigbsiscisasafusion
with a shiablsitisionapagaeriofsinertbe wWibikpsie Rmany MiEusBenapt-AetkiGAnthody gaR also be

obtaine isolati human, antibody.direc ainst AXL protein from immortalized cells obtained
in this ﬁ%ﬁ’?‘\%’é‘?’(gg%ﬁ‘eelﬁr?l i%nhaell?l%ﬁé%ioar?‘#\?gse E/E%E&?%‘b:e/lzzz?, WO 92/03918, and

WO 94/02602) Adestsrstiming hatibertidnumenizedjit thaciomepeuiitibrcheealsoniectdrtbet by
C|0nin9ﬂ?ﬂﬁ%¥@ﬂﬁ%@@i€&i'§nﬁ%@ﬁ iﬁ&ﬁ&s&&@l@&?ﬁ&@%@@ﬁh@%&ﬂfaﬁ%%@%ﬁ@%@%&d@?ﬁ@mu”e
system of the animal recognizes an 25 AXL as foreign. Thus, a human antibody directed against
hﬁ?}nan_ S Pranmal el I%bri@oﬂ?ﬁ?ﬁs}’fﬁuﬁ?’rﬁl@eﬁ R SRR ST T £ in this
manneisgrbe siiscultured in ordinary culture medium. The hybridoma can also be stored for an

eXt?ﬁdedtperL(?[%f{EH&ﬁéﬁ ﬂ%@gﬁﬁr%ﬁh%%ﬁy%jﬂf@ @@lﬁ%ﬂﬁ?ﬁﬁéﬁm @efﬁﬁtfl{%?@%ﬂ}[é{ithl ortdhinary
methods, to obtain the farge onoclonal antibody from its cultyre supernatant. Alternatively, the
mo_nocﬁh%%ﬁ?%%f%@asngﬁ%f?f%géﬁeb@sg&%hsqf‘g%ﬁjl&)ﬂ]@q{ Bt S ErannigiccEfpatible with it
to allommmfmmmt)aim@dwt aibirvs el sdsUitingastitpsraletbermionadiorat@nditiony. TRedarmer
mpsth0%&@%@%}‘1@&9%1&&&%9&&%eﬂﬁ%@g%%vph%sgamﬁﬁbﬁg)?ﬁ?s%s%n%&@éieﬂgﬁ” antibody

encoded by.antibody genes cloned from 35antibody-producing cells can also be used: Cloned

o T E PO EFL43 < G RN P B CBH ST AR SORSBRY Joetsiafer
introdueb’cgetﬁatvé@df’ﬁiﬁd&ﬁhimty?}l_ N@ﬂ@dsﬁoidsblam@ﬂﬁé aﬂﬁfbloﬁys genes, introducing them into a
vector, st kiansialinipa asscelwitai Daxs aeady daen aiaBlsiad: eey of cxampie,

Vandatrime, A.M, et al_, Edr. J. Biochem. (1990) 192, 76/-/75). For example, a ¢ encoding a
variablé%ﬁ?ﬁ%@"t"elj?yﬁ)aﬁﬁ trable e Axathssinsod) S gée dpnE sclestirpyBrdisma cBlesprstucing
th antizhii fantibatiy. tkersicorhiplishthie toiimN Avisyushuibe St oxirmetast iR Bilridoma.

Examplgs, 9 thex %]tlar Qllé'qg E‘%@b dm cells § de guanidine. ultracentrifugation (Chirgwin,
J.M. et al., Bioc em?st_rgsgé_ggg 18, eg - % 3%%1*2%%@8% Lﬂr%?’entr%e I(l&f'ﬁ'omczynski,_ P. et al., Anal.
Biochem. (198 BUB3I-fs6cigy)cellymnd Eﬁrd@%&mm}@ eaih bsshdenrivriertesivg thra medarPurification
Kit (GEbialiea kiBiorasitnees hanthiht b Bepliemativslye kit sus@asgheduicicPrep mRNA
Purific%ug)QOKit gBOEXHeia tggar%%i?-sc}l;eggesgl%rglc mmerciall ta\gilable for.the extraction of all
MRNAS direCtly Trom Cels. These Rits can be tsed 10 cBEaRT Al RRRISSAEHIE IR R FhE
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



cDNA encoding an antibody V region can be synthesized from the resulting mRNAs using 15reverse
transcriptase. The cDNA can be synthesized with, for example, the AivlV Reverse Transcriptase
First-strand cDNA Synthesis Kit (Seikagalcu Corp.)grhe 5'-Ampli FINDER RACE Kit (Clontech) and
5'-RACE method using PCR (Frohman, M.A. et al., Proc. Natl Acad. Sci. U. S. A. (1988) 85,
8998-9002, Belyavsky, A. et 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 synthesi Target CDNA ents are purified from
the resual?ﬁé%a’,gliog%%\&ﬁ%%%(ﬁ%i{e%c}é \/Se%‘teo’rr%%%\. %?r%%%lﬁfbefﬁ% 8%[‘&{@{9& & é?eaﬁ' ed, and after
its introditiommitio Methrdichnzoohlof i&LIKS ahdthe selection of colonies, the desired recombinant
vector can be preprresk2fsay the Erspilibatdaemed oalapies.Y¥Reierona0LLE saeempinant vector

has the nucleotide sequences of the target cDNA be confirmed by a known method, Such as
diteorg T R el (B BB he, el MR GG Erpr it B bt LSPForiable
region gerreaars disbdss bsedebinthaln pobeneybmeglympb(PE(HGled Sgidai Firss, EDNA isssynthesized

using the:exiAried:MRNA Asdne-30IeMmpIaIRIR SORRE Wet AGRNA dibsary -4 f3-ARpveRientig Lse a
commiﬁgégélé/r%allable kit to synthesize the cDNA library. Because the amount of mRNA obtained

from o IF¥ffber of cells is extremely small, its direct purification results in a low yield. Thus,
MRNA is normalhe patified aitehtihe additionaila sadneydRhide tlscleatkedoes ota antaimgaly antibody

gene. Aeroaiiugly, wbRMLIs-eRssible (orXiAC AGR/TAIMANUNL ALRNARNA o only

35antibady-producing cells can be efficiently extracted. For example, dition of carrier RNA may

ndfbe hecEYs\PHSHE rdiaitiTtaer RaeRorgls: b dusisn geseriped sbprefardpie 365 22 more
antibodyspRENINEAOalidture mEbmantitadchpigenadd tbethamphiidgdDyhP eBresingi e CBNAdJsary thus

construgied: s e iemnlals. b erdar AMRIMNAIRe AARNNAsNH RPGR afegun. For
example, primers to amplify human antibo enes can be d |gne(ﬁ)ase on the fiterature (for
examplBIRPISREL. Bsh ppdote) oald ?%@é@g .%T%élfﬂihﬁeﬁ%dﬁﬁ\% Hedebaganastiydnces that differ for
each immunoglokililfusseb i aas:dheis: 1 Hemnaad Aukibdasy o Bybrdkacwybsubslass isyusedas the
teyapla R rformed with all possibilities_cqnsidered. For example, when a gene encoding
heg?nanﬁgg%%ﬁgoﬁﬁr%%,ﬁ%%@@% é’ﬁ%% f?i}%am er‘?gnel%gg L|;n1glgl %fgtg %B%s%%%@ycﬁg%egnd Ilc and
X chairfga8dgnteHairel eienparesaanabta ohaws Y & valtibiag egibfigjenclsiGg@ita asrisnerageat
?:nnealsntg@ﬁ@ﬂue@ﬁ @@@&aﬂ%rwmgsmbﬁ)h '@E)gi%agﬁg,i@m%éyﬁjg%ﬂ%wag@eﬁ)ﬁta%&{&@%ﬁfa%ﬁg@ 3' side.
onversgly, a.primer.cor onding to.eac class can be used for the primer on the 5' side.
e PO b SRR S Ao RETE G SLhcy e SO Rty chains anc
light chiaivs éparergras/ihtererigaserd dt thiermpestettseqvsatifl adibitimy of 8 syitahkesizdmirio tridimanner
noakes ik passila ibereopsitiuedum B Ragitkulns.camprised gt cambainations of heavy chains and
light chains. A @gg}t %?@boc% t%lan t% n be, screened for sing thelbinding fi\ctivit of the reconstituted
immunoglobuli Rrpoqmag thus.abiaped can be se ected 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



After a cDNA encoding a V regionof the target anti-AXL antibody is obtained, the cDNA is digested
with a restriction enzyme that recognizes a restriction site inserted into both 20ends of the cDNA. A
preferred restriction enzyme recognizes and digestspa 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 apti | | s _25described aboye, intg a suitable.expressjon vector. At this
e, = O e e
region (EYBEORS ARiEER AEBTEr b g el giopraeigativbe wsendaiensipodr imdsitoghtbody”
refers t@@ﬂ@gﬁbﬁ%ﬁ ﬂﬁ@_tl;aigijrstgi?pnsggaﬂﬁ%&mﬁa@m&g@ﬁ@fimﬁmﬁﬁ@ﬁ&ﬁtiﬁrﬂfﬁnismS-_Th us,
xenogeneic chimeric antibodies,.such.as mousg-human antibodies an an-humap allogeneic
chimeri¢ %%ﬁ%%%as%n;[rga‘l%lgugeéarfﬁlfﬁé‘%ﬁiffﬁge%ﬁ Fntibodies fﬁealbt%géelg}’ﬂ%@ﬁeﬁa&ﬁﬁﬁeric
antibod$: BXprekstsrpredtsinetheaiissited epiibodistedibly tasecrinlterboantgion geresdlaoedbexpression

vector thtiyigingy N Re eRRSIANLFROIONS Spasiically o thesacReNIIANSEUERER PR estriction
5' side of an expression vector

enzyme that djgests the V regj ene cap be arranged on the

retaining’ %ﬁl{%ﬁggﬁméﬁ%@%&?&gﬁlgﬁﬂ S ToR F?Qﬁlf%aféhﬁeﬁ%ﬁﬁ% chimeric antibody
expression vecioragdsoerstntte cnbiholigios modiméngve hyithi dos s doy éroomibiiegion ofinest kdian
enzymegandriiann 23dusingiher IndramenAnfiBody 4RNes:CaR-BRincowRAaIed INig An-expression
vector for expression, nﬁ\?}r the contrgl of an expression control domain_to produce the anti-AXL
aﬁ@bod@@?ﬁ@%@%ﬁiﬂi ‘eaﬁ’ﬁ%ﬁ‘?.nAngé%?ﬁfgggf n EBRELPIBRRSTY TG FEHTEL SFI EREB S A Enclude,
for exaprplejrair Sisnhafder iandmprasicred Regdodyitearire diencfused dsinguithtAedinsogingrther.

example? . et Difechcingthe:
i the e’fﬁeﬂégji%?ﬁgﬁrﬁ%%%%ﬁ%ﬁéfnﬁ%‘%iﬁ !n%f?r%%%‘ﬁ%{%f%i*%%gﬁ?ﬁ%% e

chain (ECRSiIHISLhRERE HShdBrperstdd i mrbratiprforke cabien VaeldFsnddindatitg either -

the H cteimmtinttieabmbai Japaexpr ess:areaplitnithn muiéichbel fothoppsbidh nhain eagi- £Rain after the
tors | f (cQt i Il Al tively, DNAs

o B Rl A S ot cels

(see Internatiorist Bk n\Ayted )y aaspalsoNia RYaEaG mnAdRETIFIE S aRd IRbEsaidhevectors
are knaintider the prepgeatiombhdiSantibhdiesikyrisstisiotatinuanibadibaengenand then introducing
s eBdtan e o' aRe RSP A BAAIUAP GERRSARRIEE 69 HESIERE TN &
fusion with a suitable fusion partner or infection with Epstein-Barr virus. An anti-AXL
20 antibody can also be obtained by isolating a human antibody directed against AXL protein from
immortalized cells obtained in this manner (see International Publication Nos WO 94/25585,
WO 93712227, WO 92/03918, and WO 94/02602). Cells producing antibodies with 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.



or fungal cells can be used when eukaryotic cells are used as hosts. Specific examples of animal cells
that can be used in the present invention include mammalian cells (such as CHO, COS, myeloma,
BHK [baby hamster kidney], Hela, and Vero cells), ammphibian cells (such as 20 Xenopus oocytes), and
insect cells (such as sf9, sf21, and Tn5 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 ing| those of yeast (the genus 25Saccharomyceg, such as Saccharomyces cerevisiae, and
the met%gérgg-u iﬁ?ﬁﬁsgo%glélétégrﬁ% ichi ?nseﬁtﬁlqa}ig R PR EHE ParG B AR té?%%’s_“ﬂﬁﬁ%p&ﬁe genus
Aspergifieis ¥inibkangplrgilubasiyesiablisheliibadprrnempipréssiomsystaivs thaf uSepokaryotic
cells argalsReknqm(janexagmpigsgells of bacteria such as E. coli or Bacillus sub/his can be used in
the present inveiption. 30Whe i %gr?g malian.cells, an e>z{,ressjon vector can be constructed in

which a routinely U<E8TRE BB ERY6 O BRI B PR agRal at the

3' dide ¢awheblnddohet apboperantylinpedusingstanapie X4, proivoder/e Thancenis ishinhd)

cytomegal Iz I TRESIRTS RAHYRIQEICteHeRRaANRdSHther %&%{Hﬂ%&ﬁﬁéﬁ@&’ﬁ[f?&ﬁ%ﬁ{%hat can
e

be used press an antibogy of the, 35present invention include; viral promoter/enharicerqOr
mamméﬁtgﬁS ﬁ%ﬁ%ﬁéﬁﬁﬁ%ﬁ&@%&@ﬁéﬂ%mﬁ%é%’éﬁ“f&bt@’ﬁﬂﬂ‘é@ﬁ?h@ﬁéﬂiﬂc examples
of virus€E%ihokt 24ptatittentiirahCHC arghusbfGhinakadalrbyiruge Aol RinAEIIES37)
adenovifgsess @nedgsimian virus 40 (SV40). When using an SV40 promoter/enhancer, the method

ofglulligan’et al,.can be used (Nature (1979) 277, 108). An HEFla promoter/enhancer can also be
uddd to easily exfF&startd, FDRIPEEEISHABE & MBNhine isasionit (GE Maakhres. (1990)

18, 532B)o-scieMtit) dndcihk, ldntibotiitgeatrbakibesaxipresie hjcpeinbiR inking & saudn ety used
useful ho ion sianal enc the antibody ge to xpressed.
R R AR B ooy
promotSFaHE HetRGalbr whbaseddls eam sarsrbir pbstina 108 svfronya lsbedrms EBThe(1992) 106,
242ﬁ-2427x)%&teﬂdat'gi/eiyaﬁﬁeoﬁsaﬁ mg;zmt@ﬁ@mﬁﬁmmd%ﬁm&ew?ﬁtggm@%@ggmg to the
o] t L(Science 240, 1041-1043). . n example of t ibody secretion
Qg%qal %&tﬁi%g?e t %i%%é%beq%%%%ﬁ%qrjgé dCtion in o‘fﬂ%hbé)rriﬁféaévﬂ?%f éem VE%FB signal
sequentEEgiPGsp Fsghistang sBNAol yubesy Keo(Sedvapkrreapibodhe dumel MFRERriplasm is
Eegaraﬁvlzd(_aﬂdﬁlﬂ@@1&{1@@&;@3&5&@1@@%&%@%@@9@@@%_ 1R ,@%%PQ%,%&Q}@NIQ{PE%M. y
ydrochloride gr ur as the desired binding actiyity. xamples of usefu
replicat%ﬁ' gﬁ§n§,t at§&$%e§%%yﬁ@?%P‘é%vé}( r%s%ﬁﬂﬁ for gﬂ&@%‘?&s@%ﬁgi&ﬁ ting in SV40,
polyom&iided2 aersnbriesrsbts simdtisoiieandapitidifiatieud (BRY). Sisdibctistrivtankeitean also be
insErteddeiaihe RIpHe SaIORNEBIaRIRamRlilY: han 20 AP RS GHNANE.ARRIES N3 00skeal\system.

Specifig exam SIes of selection markers that can be used include the aminoglycoside transferase
(APH) g%ne, the thymidine kinase (TK) gene, the E. coli xanthine-guanine phosphoribosyl transferase
(Ecogpt) gene, Eagetiddinyiagfotate asciprotdisel @) theresulting 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



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, 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, either alone or in a suitable combination. For example,
antlbod&el%g%taeo%g%% ed.; % Xunfled by the suitable selection and combination of, for example, an
affinity column suc column, a chromatography column, a filter, ultrafiltration, salting
out, or dialysis (1&1%5&1@@ g@ﬂ?&@é‘?ﬁfo@?ﬂﬁﬁé&?}@@ﬁaﬂﬁm e BiMidibeane ﬂ@@l@psﬁmgeldlaﬁbor
Labgratth@tcejh%ﬁﬁrbﬁ 3%ﬁ@fstf@flaﬁﬁﬂh@yl}égsﬂﬁeilﬁl@@&?r@f@g&@@@@a@ﬁ%ﬁ}@g';3 agiraakaRalso be
used to produce the recombinant anti A target antibody,can tained from.an an to 25
which gene e{nc Ie&%lu?ar C%’o%g %asaﬂggen Fﬁ%ﬁ)&l%ebe ¢ 8?%& %BT%“%%FS&% Ss?can be
codstrubfed B@iuéb%%b%?e%. 6§1|r§§€&|ng%mpnmeasé@ne @n&e@mdg sepretsits itiatdéffitly foradaked in
frame inﬂﬂﬁ@ﬂ%&ﬁ@ﬁ@&hs@r eRAmERkhesAN PS8y tbﬁmg{%{bﬁa%r@&%aim&a%%

fragment co the fuse he antlb enes have been 5 inserted is injected
into a go ﬁ%ﬂ%f ‘ergéi %@LP}?SSIE’%% %Sd??ég a female goat. The desired antibody can
be acquwed in tfwmmnpkam@n grotaingddgerhamnsi Rgﬁaﬂeﬁu e otaiitd ppodcese thbyheltfanrsgenic

goat (o effseinaitheread Poid vy Wik seahhRLireevedibe. b A, HoPneaean beaiven as
roprlateg}Igfthe transgenjc goat tg}]?gélase the %%Qunt o milk“containing the desired antibody

p ducé'B FEEEEB ASRGY B8 AT0F8e B B68976R5° AXTRERRBALBRGHEENg in an
animal bim@sodyicaus bg)uséky foethioGhre giomafon teeShibikantGntiboshio b hénpresamnt ipyaiition.

crampigs.elyselinouse 2 IlbeR HeBANS rgians lnglide Cvl, C72a, G720, Cy3, Cm, CS, Cal

Ca2, and Cc, an%ﬁ xamples of L chain F%ans. Include Cx and U. Examples of useful animal

antibodies othet Mart ORGP S HBRTES Y erfaierﬁa%sha@@é@sﬁheasneaﬁfaa%m&waf
antibodiesv¥ hkaserehiigist ohiivasee thadatibodied: peedenolivratibe CTﬁgI@sﬂ: edn Hisarbe modified to

rBrove, i, SO 6435 ARG (R PHL ARG PEBRON DYSANAN. Mheniadrpistering the

antibody to a human, an art|1|C|a recom inant antlb ma e |n or er(fo for

exampl@W@rni‘Pél&%%‘Efé{n’éihaa‘?ﬁ@% HH FhpiGar Brashapitedy R barersaBddass include
chimerigsangibedinsippcibintipriz e anidiediesiihessyobdified@atitiodies cadidgdproduced using

known method f%fr’llgﬂ?ﬁﬁ ‘adeﬁ{?o&; es re; fr: gtloG ttg%d{es in whl%&anap!je reg “3?1 and cr stant regions

of different origins are ore amp e, an anti eavy chain‘an fu@nafn variable

regmn§@ﬁ%%@§@%@ﬁlbfé@5ﬁaﬁﬂflﬁwy€@ﬁm%h@ ﬁ"g?ﬂ%ﬁ@ﬁ eoprtEMORgicrisseftadiatedwéntibody is
ggnou;aglzmmmabwmen%@g&ﬁfﬂﬁﬂ@@ﬂﬂ%@ye&yﬁm@gﬁm@ﬁtpa@ém@aﬁmgeatﬁmgﬁZﬂC )
antibady can he por inkin encoding variable re ntibody with a
DNA enc%%eng ag cé%sf&%tkerg %’n ora um%lﬁuacn cf?lé? Fha the ?ﬁeﬁoﬁég&%g}%t gaiﬁ%’t arg%[}&%eéslon
vector. TREESHBISAAYIBE nbamnﬁmﬁaewhﬁswm@de&mﬁmldmmu T@ﬁ@i‘?ﬂﬁg msoghoratsdddNAs are
expgesaet%ée@@@gﬁlﬁﬂe%ak%m%@tanﬂfgl é@ﬂf@a*g;i&ﬂﬁ@ cq«kﬂ%n{%td@)g?sﬁe%&elbwl @é}(f)l?f%;ﬂ;e
used as the ans of chime ibo uman a ies mple
0y3, e BRI AAIT S CORTEE Eb R Gl o ek EFRI ARG, can be
u%éd foteiseli@degioreimtochainsbEra pssionacidisequbhites iithesthideeigiemstads the beicleotide
sequengeaibal BRends,t h@%@gea@wacﬁa&éganaﬁﬂgeeyx&gagt%ﬁéﬂ @SeAEMAgTiRAdo improve
the stabilit tibod elf ntibody production. 35In geneéral, chimeric antibodies are
compogghgg%\g FE%a‘Zﬁ%gb‘? %e%???&ﬁtub RElpf W}%&PBS? e iR ARA Rede regions
originatingtéiomghumsmamid vdiedl¢raponadtri el from different organisms.  Thus, xenogeneic

chimeric antibodies, such as mouse—human antibodies and human-human allogeneic chimeric

30 antibedies, 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



humanized antibodies are composed of complementarity determining regions (CDRs) originating from
antibodies of animals other than humans, framework regions (FRs) originating from human antibodies,
and C regions originating from human antibodies. Bgcause 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 FRs. A CDR is substantially a region that determines the binding specificity of an antibody. The
amino agid seguences of CDRs are rich in diversity. Conversely, the amino acid sequences that
constitute FRs often demonstrate high homology, even among antibodies with different binding
10specificities. CBHERGEHIES GRISRSREPEINF EEHRIE EHHAE RO BIYRINGG Spcamatyion andatshe
antibodyopam loef gradigaentita abatidantiioey frygredting dhe- ERRantibodd Siimapigashantibody is
also referred to as g 'reshaped” hu ntibody. Specificall anized antibodies in which the
antibodﬁ“égg%snbf aghn alghgr?’ﬁga%%ot g?tq}agr{:cg} &}ﬁgﬁr gﬁ%ﬁsésén rxnhégﬁég?ﬁg{}ei g}euear? ’gr%%&%ﬁ% Aiman
anfibodtB8aReET NPT TIBMETal GesembinttrRpisaFor eI ERN aeectinp theanli '

antibodigs afenals@kaawa by trafstRecHc xanpikef &koown metbodakgralingthe CDRs of a
mouse antibody fo human ERS is overlap eét%nzlgﬂ CR. Ir{#he ver a§ ax nsion PCR, a nucleotide
sequence encoding a CDR OF the Mouee antibody 16 B Hrattad tecLdeg Bﬁ?ﬁ%@ﬂ to synthesize
a humathaintisodyi R chaimErshaiahraparct toriecwnonttdifsodHRsenhgemsadnivicROconsidered to

?e adV%@@ﬁqgﬁdPﬁ&ém%%ﬁﬂE@im@imegaé%%?t@fﬂléﬂhﬁﬂp&' fpeFﬁ 1€T§§ %Mmﬁwﬂﬁ%@mﬁ'oﬂy
e mo R W afting.a mouse onto a huma . That is, it is generally preferable to
plitl B R s R e e
FR adjasmsthostrelinouske@BiR eybBNAsftadoting ilicledtidedsk gheinoes: o bechinkedtaredesigned so

that theyrtie sryidally.connscisd-2ninrame: Buman £ Repredndlysiualy syntkgsigrst by specific
primer g}ef éba a result, products are obtained in which a DNA that encodes a mouse CDR has been
added ?o z; R. The nucleotide sequences encoding mouse CDRs of the products are designed to
overlap one andthgy. o@mbmﬂﬁenmﬁ%tqstsmaddmmmisrcemsimhm fanhedrpabytionsdally
ansealing: e eysyaneinc. G parians oLibe APMG SNSRI IS Ihe RHMA.ANTbR(lY gene

as the 30Q templaté. As a resultof this réaction, human FRs are li rough the mouse

sequerfidlese ERRIEHRIOTY FRTS ARPE FRPGE Soh GRRsaent iR seebrel splissolant rdlhave been
linked isrdimidied]3ycpribrenscthathanrehhipotk deHndr8'wedadngdwhidpbeasie suitaplesestriction
enzyme.J; i ressing.the humaniz ntipod then be
Prenar B T S B T e o5
human‘&ntb 8t eragRIAknbRrEN kamprsdiineekibelke andMeeyralle)fasehihismests fhsthasmanized
aplibodyershisropeotishethdiaaitelt ohehluyefh catts wnminTesiueiRg the 27 recombinant vector into a

host to establi !93;} C foll d by: culturing the recombinant cells and expressing the
DNA encodingsﬁ{g ﬁ%rr%gnl e%jsagrgr?}é%%yg%l%g Srlélpaélélr[l; %‘é&gﬁ??—’% ication (S)t.eEE %é%% %?1@
InternafisrEgnmsplicatisrasiohe Yeersreriryet aGrlineakudinpdasdisaambepredé dfontdast selected
so thatdéietezbiRsfesba Sfavorable antigen-binding site when linked through the CDRs, by
gualitatively or guantitatively measuri nd evaluatjng its binding activit the antigen of the
humanized ant%f)%nyp é?%sg?é%‘%%la elfefsrr}]ga"ﬁﬁél?leggs%ﬁgégcg%dgv%pﬁe?ﬁ%%egg ESttiEs of the FRs can
also bebsetfatenngass Hebassustwuabie theIRBafahd theshathed Hurmbriznyibotgdonn a suitable

antigerPRinging:sites Parexampe:s5 arRNiNG AGhRRUBNSEHUIALRG ganherintredursd into FRs by

applylngsgggl u(gunsfggrgo graft the mouse CDRs to the human FRs. Specifically, a mutation of a partial

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



nucleotide sequence can be introduced into a primer that anneals to the FR. A mutated nucleotide
sequence is introduced into the FR synthesized with such a primer. A mutant FR sequence with a
desired property can be selected by measuring ang#valuating the binding activity of the
amino-acid-substituted mutant antibody to the antigen, using the method described above (Sato, K. et
al., Cancer Res. (1993) 53, 851-856). Methods for acquiring human antibodies are also known.
For example, human lymphocytes are sensitized with the desired antigen or cells expressing the
esired ed_human_antibody with binding activity for the antigen can be
acqu|reg%gﬁ%%w%ﬁ{é%;gr%%zeg‘fympihggyrteego%zﬁaﬁd%oﬁye'loma ce%glsee %i:ﬁ B °f Ta ) U266
ZOceIIszEFSe% &0kan be used as the human myeloma cells, to serve as the fusion partner. A

desired human W@%@V@@g@ﬁmﬁm@m@mm@mmwmmﬁﬁ% AnHgeBadansgenic

A/ 1525 WS S T S b i SRS s SRS SR e S ST foreover,
technoltgiss gspahich ﬁ@m@ﬁ&ﬁ@@é@i@@m %&Uﬁﬁé@lby\zsbéﬁﬁr@%@m&ﬁaﬂ@man antibody

library, are alsovggaumn cEﬁra@%%ugJ%,eH&@ aéﬁqg!@&;s}mm aibPEIGAR P?oﬁﬁﬁé%ﬁ%é’don the
surface of e in the forrg% a single-chain antibod scF usm %I;!%E play method, thus

B S bR S ok s e IR
phage, ixgmpissibferometaninkidadhd Mospruenice @T@c‘dx&l ngiﬁnprah‘relgmn Withn tuimgathelatiBody that

binds t&%&eﬂ%%@&%&m%ﬁ%@&éﬁw sighesgcEyihaibindsia the prpgen, the

V regio s fused in frame to th ence of the C region of the desired human antibody,
s (e PSRN il LSTHAE aR aB %Eﬂr%@pﬂ%ﬂ%ﬁ%%ﬁ%ﬁé&f&ﬁt FERES29E Hman

antlbodly) tharbetlamtofrBdtizy mubdﬂawﬁé%@r@é@;d@@b&@&hto the preferred expression cells, as

described abovg ,and 6 %8?%@%%&?%&9&8&'& antikedy. hese nelhods are
35already known (Internatlonal Publication Nos WO 92/01047, WO 92/20791, WO 93/06213, WO

93/1128F SRR YBH G178 PT\sEpALAa s okia WIS Sigmbsedpgnce (HeheSaRigithed: BariETiHesent
mventucqmgia@)uc@,r@mly mhalaﬂﬂmﬂmﬁdmﬁszreﬁmﬁemmmdg&afnﬂmtﬁmmmwmar}tlbodles

of pobyelent anibasien s PRESERIEELOUAN F5,RTR SRRSO INE A0, BIE The

valent antibodi the present invention in se with the same antigen- mgng sites, and
those |ﬁ%ﬁf¥1{f’§@§n@%ﬂ%€ﬂrﬁfi Bding A6t binding sites are different. The antibody of the present

invention is notﬂmﬁqﬂe@dﬂ’mﬁmurepamabaﬂysﬂg@:hequmbuwam{a@ ipe iR oer veadified
antlbod}gl éﬂ;‘?{ 19 &I% ?91?“ éntlrg{%@ rcn) ér)é.lé W{]L(P(Jttaégr:% %slov'\{g@ ?lg%%%lr(la% mclude an bod\/r frag ments in

which a ortlon o Al d%?%jclenues in antibody

as
molecuiBE e plrsl ﬁ@@aéﬂ%rﬁlﬁésﬂi (atimgriedomie therapessianvigderitoremtiéd tehe antibody
fragmeﬂ&@foﬁae)f)geﬁembmwnﬂ@ncmfamwe@@mm@ﬁmr&@ﬁﬂ@%péét&ﬁ@amww@ﬂlgereglons

(VH) and light in, variable e s The acid Sg nce of VH or an co
substltutS ocrgs cfef?t%ﬁs&%&gﬁl %S,O%n or |ﬁ§%sr %ns t?g%wer yp%l 16 16]111815‘16 \fﬁg %%"k;nd VL
can beQﬁéﬂM@EW@J&@Q@MWWWh@@@fh@ﬁ)@@ﬁﬁ@&ﬁ&rm@ﬁ@ddihhéroﬁﬂ&bleeri@gt@m may

15also fafhieesized or humanized. SpeC|f|c examples of antibody fragments include, for example,
Fab, Fab’, F(ab an F\z S emflc es of |n|bo es include Fab, Fab', F(ah")2, Fv, scFV
(single-chain FV/ %A&% gﬂylbg (ﬁé,)lg? 1’}106 é’hgjiﬁ ?:SeF%‘Wéfgno‘f%t&%l %ﬂ%‘b’ﬁl%@m as

d#hersculimeng, thetansienoyddulyheells)andiedsy inctied Bulheeifiboties ofthe preged owviantion.
20Antijegy ARG KRWReRRiaIed by Rreducing.anrRNtRediagment fd satng.tha anfloody

pens ST i 1L tow o i B,
introdusethiatd @R .expression vector, and then expressed in suitable host cells (see, for example, Co,
M.S. etal., J. |r9¥ﬂ‘éﬂﬁbc@@8@r&§%d%ﬁg%t%%z§e@ﬁqﬁé M BRAIQUM 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



25A.H., Methods in Enzymology (1989) 178, 476-496; Plueckthun, A. and Skerra, A., Methods in
Enzymology (1989) 178, 476-496; Lamoyi, E., Methods in Enzymology (1989) 121, 652-663;
Rousseaux, J. etal., Methods in Enzymology (1989}4.21, 663-669; and Bird, R.E. etal., 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 manper, Rapain digestion: F(ab)2 or Fab Pepsin, digestion: F(ab’)2 or Fab' 35Plasmin
digestio%j:gliczgf]c:%"“eljfi“laE')Icl)ffjpﬁ%ri f%lr“s%é%ﬁilaéqgﬁ ér‘ﬁ%)g%gy“ﬁa%%’e@%% %‘or?‘s%ﬁ%%&@ %”g%ﬁ%?&%’igﬁn@ee 29
HolligercHR Safomsticiadors Aksd. sseesby SsArtine 3o d1te 44e 8448 0B P2 0 21005 Wik 83411 161,
etc.). Diry?ﬁ_ﬂ@t;kﬁ @E%@iiﬁlﬁf@;cﬁjﬂmﬁo_@%ﬁt gsfé&f%@iﬁ%?&ﬁﬂﬁﬁl@ﬁ@dﬂ%N%maﬂgiﬁ%/ﬁﬁ%%\ﬁ&w%@%the
same chaip o ypeptide chains.that forms a dimer are hoth boun inkers The linkers in a
diabody%%’typ})?c%ﬁ%t% éﬁgret 0 %?6%%@1%@%‘%% RS RE) ﬁ%ﬂg%%qgrg@ﬁééﬁﬁg “the number
of amindsgligtdsiairssethitearastitinabriinkodiddniexahpiebrbdsifivedresities afhus¢heafl and

VH encadedigithe SaneRAxpeptidg shaimaanratiosm 2sing grehain vasiable.regian fagmsnt. but
instead foirgn a %lmeasﬁntg_la different sin lTF-ECh variable region fragment. As a_result, a diabody has
two antigen-BIREHTGSRES AREERRPIS BRRAIREG HPTRG MR TR PERLIFP T fag RrrLia Fre $ YatERRY region

of an 1Gambityody. Horamosefoante ki viteas Appegiviatarid thehamsgémegioat avérimkad theoargbuatlisiker,
preferablyir Remlicie, ke udusion dodys Bl o6y NaEREAd: §EiHy/S B%/@%ﬁﬁ%}ﬁgg§§3§4f§383)'
TH(@H %I ?}5 @%on%né L chain v%%%?n,ln an scFy may be derived from a%antlb ( described as
art anti )8 ereiry: There €& S4t SithiBR M BA tTepRebricr bt heICiReeiP Refidns. For
examplescamybariitranyi sindyl efchaiprgeptityaamprisifgabhdeoof thefd incseresithiey ¢hoHaagsed as a
linker. - I nk ; d described abeve..To link the V
regionﬁ%ﬁ%ggﬁg%g%mﬁg%& ?%)j%g i’?’]ggﬁ%@fi%&ﬁgg%riggg%an pg?agrﬁ%lpg%lsn%iggc? a_sné(%ence of
the DNACBIRISREI S EE G tHe HEcHERIBY thataiuhammalanitndesnihsnthan aisscyttgissDNA
sequenteledeaaingibi, lgcitashantharhetaid Mogigionaitbéi@bovEhantibaaitcake Usad as templates.
20RNA | i0 f : i that encoding L chain.are hoth amplified by the
P%% metgggg&%?nagégé}#ﬂ p??nl%e g%%ﬁ%%%%ﬁg%%i%ﬂ%?%ggﬁ%?ﬁ gp fg‘{ﬁe gesa%éfrl?ge%g}f’ Hoth ends of
the DNAMYIPBEY-RRFHREGIRGSIan DN the pseheR] inseptipnde ivikadpbvstming shepatthwdyiie DNA
encodinguifen pepidFiinier eanifladrbe sitheskatbiyReRyNHsRAlde &eqUeRFeR dhalican link the
amplifigation producis of.each separately synthesized V 25region are added 1o the 5' side of the
primerg1 %%%rd eft?%ﬁkl{sg %fnl?gl.g e?%%egg)lgéﬁnrégé%ﬁ'is E‘%?‘ﬁn dzegu %gfr%n B%%a“haéﬁlﬁ%&ﬁéﬁ?gﬁngA", the
"peptideHiFEcEbodigs and imamasd arsifiedieBNA" together with the primers for the assembly PCR.

The primers forthesassaiTidy RERoarRsish ot drImRiaalnk thawiimantmt agngalsto the 5 side of
Terer o TR e ORI S aTh SR bHAc S BEEAn ST UREBRA
encodiniethiakedtirefos grempdeotntraisesdy tvite lsynth esite dnt bphvierbely vatieBoties sepfnces that
can link{gy88@htibody and heavy chain and light chain constant regions of a human antibody is a
mouse—human xenogeneic chimeric antibody. A recombinant vector expressing a chimeric
25  antibody can be prepared by linking DNA encoding variable regions of a mouse antibody with a
DNA encoding a constant region of a human antibody and then incorporating it into an
expression vector. Recombinant cells transformed with the vector are cultured and the
incorporated DNAs are expressed to obtain the chimeric antibody produced in a culture. C
regions of a human antibody are used as the C regions of chimeric antibodies and humanized
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,



V region DNA are added to the "peptide linker DNA". As a result, these DNAs are linked together and
the full length of scFv is finally produced as an amplification product of the primers used for the
assembly PCR. Once a DNA encoding an scFv is prgpared, an expression vector 35comprising 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 30 encoding the scFv in cultures of
the resulting recombinant cells. An sc(Ev)2 is a minibody in which two VHs and two VLs are linked
by a linker or such ta.foini a single chain, (Hudson, et al.. J. Imrnunol. Methods 9) 231, 17.7-189).
An sc(F%\j? Sean T)J;mrleggén‘r‘éd ?T‘é%%%gr%sg%(?lﬁf/ggl r%ﬁ%lg%agr;%s"cé%{g%%ﬁ”égﬁnﬁ%é??% ngs%é‘( %%%%aé%léerably
an antibBeRp #ntibreiesns wimainathwoRand areassr Argearintine girms(TRs) wrigingting from human
(VH-linkervbdlinkanyd i%glf@ﬁs\ﬂﬁgwﬂﬁléﬁfnﬁi-ﬁﬁfﬁéﬂﬂ' ahfismfsg smgkg@m RAIYRERNGB.ARhe
starting.point. Any arbitrary.peptide linker that,can be introduce enetic.engineering, a
e e o R e R HO58 o @), 299-308)
or Posublierepavbe agsad dshhethsket wvinkaantibody variable regions. Peptide linkers are preferred in

e e e vl i g Conisof i
ength c sui selected by those skilled.in rt according fo, the purpose af use, Normally,
the nuSE S B AR S SESE R B 5Dt G G PETGEL N SR DR B0 o acias,
preferalsipifroacihrequonsesarhtidRicids ritioie giretsibbly fromdive totB0aaminadBaciplsnansihat

particulaghysRrefe il HerlR ek R MIRR RGits o %mmsngéf@@é&%é%ﬂﬁ)diﬁereﬁb&ﬁ&m? acid
seoguence C stltutln%%Epiggnde linker can be any ar |tr§1C[y secgjen_ce as long, as it does not inhibit the

hding RERHSHEF th uenty S EERGER Y YR R RA R PR E SRS R Ph et Rimical
linker (chrérmidal crobs-firddied agerthoGrosstinddydpgerftingriinliDResed to cross-link peptide
compounds and g05uch,€anAe U3eAInIBeRIESaTh i&"E“P&%WﬂB&&%ﬁ?& NN ARy that

can be used inclyde N-hydroxysuccinimide (NHS), disuccinimidylsuberate (DS 5},
bis(suIfggf}}?&ﬁ?ﬁiaﬁ}?)@ﬂ&/@%v(@@éﬁh&iﬂ‘i’i@ﬂiéé’s LRsif @ groprd ety thwgm)human, such as a
dithiobisfsulgducel brardytpfiedional & thih SGModity leadalyeal bisiaueeiniensidsecenbigt{&GS),
ethylen s@‘.zlf cinimidy i fo- isuccinimidyl tartrate 25(DST),
digglfos%%%(la’r%%ylt r%%%%g%ﬁ:)-Dé%%}?gfﬁ?g%c%%n%%ﬁéﬁbon loxy)ethyl]sulfone (BSOCOES),
and bis[2-(sulfodGBerifasigvBRpla s srinewp srhrd wbae fdugshs SBROH g ymouse quibrdly tahree
linkers ateneedEiRets whelkfoetanibadCrariable segionsraredinies PTUR mibRis iekerbised may be
identical or differept4 ferred minibody of the present 30invention is a diahody or.sc(Fv)2. To
obtain t 3Uécsc}eg W—gngi_l%%%gp,fglﬁﬂ%a%%soeﬁn?é% t?é%tgc?) ?f\/%ﬁg%dﬁlé%%%%eé? é%gﬁ%grﬁgﬁ%glgooxry 6&%33 K16 produce
antibodyzgrehbe X iBknathiéRers maprascshiny ardsel dgibomRagmargsierdorsisucted, -
inm@du@eﬁsﬁa@em@xelrm' MRAIOMm AehthameXREesHRO R %mamﬁmﬁs aeH@ééﬁs%{ﬁﬁﬁ@mplle, Co,
M.S. eta?,, 4.1 ungl. (1994) 152, 2698-2976; Better, M. an itz, A.H., Me s Enzymol.
1550, 18 Hsh B e s P SR R e C Rl i i0s, S0 Bn
Lamoyiiseenvmathionss ferobimis) ysogdiuen 55 ik 3n Roire eaideaiuened. Witk tigh s Enelrapto(1986)
121, 663baRirmetBisdquence 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



31 R.E. and Walker, B.W., Trends Biotechnol. (1991) 9, 132-137). The antibody of the present
invention can also be used as a modified antibody bound to various molecules such as polyethylene
glycol (PEG) or cytotoxic substances. Such modified antibodies can be obtained by chemically
modifying an antibody of the present invention. 5Antibody modification methods have already been
established in the art. The antibody of the present invention may also be a bispecific antibody.
"Bispecific antibody" refers to an antibody that has variable regions that recognize different epitopes

within the. saRe.ApURedy moleule. The salanss mAY B sreaLin difojent mplegyes or present in

the same molec e present invention, a bispecific antibddy can have antigeh-binding 10sites
that redS§PIZBIRREFSHE éﬁif@ﬁ@?%ﬂﬁﬁ%@@ﬂ&%ﬁ@rh%ﬁ%%b@@f@%ﬁw@an
recognizetéX Pubiicarion etadimzavsie ardiaaytatoxit Bubktarice Ny thetotisesagmegnition site. These
antiboies are aig0 lpelydecd 1 anybadias ol e PHERPOLINERION., A iSRRIl antivody that
recognizes an antigen ot'eria{han can be combinedin the present invention. For example, a
bispecifievariio ayiiret-ieding sés s drreudh e (A hykieRistisd: picangnsipizsbed on the
surgaceﬁlé&gtﬂggt?ﬁa@@ﬁgﬁgﬂfg iﬁﬂb%@ﬁ@@cﬁ*ﬁ@ﬂﬁ 88 fxﬁ%éerpaﬂtl@f}ﬁﬁﬁﬁ%i@&ﬂanﬁboﬁﬂ%h%ﬁeﬁ%rb
producing bispecific antibodies, are knqwn. For.example, a bispegific anti can be produced by
ing B AT R IMAE e P ey S e, B CH TS AR SR Btios many be
a half meheseaey. witithetdhe QRR s eftamessbered buren 20sidr disrocnpriditryeotigethbikiigite.
Alternatively fused selistnatRigduse-Risnacitis ANtiRodias cambeineparedy:fissingnybridomas
praoducing different monoclon tibodies. Bispecific antibodies can alsq be @rigare with genetic
eﬂ%ineé’ﬁ%@%@ﬁ%&@%@%‘ﬁ?@%&%&gf’lgﬁlgﬁliﬁbd P58 ]ﬁﬁﬁ;h HERRE LA BLHURY to measure the
antigerrbieltidastivienof can patibtdduedtibtdigs imernbet atorgaid am thel FRJ HAnowtesastl David Lane,
Cold Spyipg HRPQILERY ARHABE) FANPIRS HLREDAdSHRLEaNAGHsed InclHdebHRA

(enzyme-linked immunosorbent assay), ETA e immunoassa IA (radjoimmunoassay),

) (enzy ), mur
fluoresCERTRRM UG S5/t PTRREI 5% %ﬂ&%@ﬁ%ﬁ%ﬁ%aﬂﬂv& 1RGN SR of an
antibodactoran afitigemexpeeidedisttinakistan adethdy retho dndiesar it tocthagtn 3 59s47Bedf

'A@tibo%%géb(é}ggpfétg&,[\s/l@%@é; m%ngmq gp}cgg._%gghods using a flow cytometer are particularly

preferably used to measure the binding between an antigen expressed on the surface of cells

b , ige
suspended in BYEHaASY SERHIBR PURBAIRNRS ﬂ‘fﬁl%ﬁi}é‘é?%xaﬁ%l@?%‘ﬁl%\b‘%??&neters used
includelthepRaG B ant STV tib5HAGBAKsT FAGS Arrel EMx FAGRY dntdgsTo S5 gand:

Eﬁ%%%%%%@é@g&;&@ RISHSRAESy ANHBRARI R ] R Y R OGRS 500,
by fusing the sensitized lymphocytes to human myeloma cells (see JP-B H1-59878). 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).



EPICS XL ADC, and Cell Lab Quanta/Cell Lab Quanta SC (all from Beckman Coulter). An
example of a preferred method of measuring the binding activity of a test AXL antibody to an antigen is
the method of staining with a secondary antibody |&8eled with FITC, which recognizes a test antibody
reacted with cells expressing AXL, and then measuring with the SFACSCalibur (BD Biosciences) and
analyzing the fluorescence intensity using CellQuest software (BD Biosciences). Hybridomas The
present invention also provides hybridomas deposited under Accession Nos. FERM 10 BP-10858

(AX285), FERMEP-10858 483702 EERNLBE108R3 (45X 20 Bb FERMIBR 10874:(6 X96), FERM
BP-10856 (AX258)BXI<:ERM BP-10857 (AX284), FERM BP-10850(Ax7), FERM BP-10851 (Ax51),

FERM BIPTeoaad Ay 8/ bul il e roneipenbastbodies £ P FyBHideriss s aise XL
antibodigdAyithl aggnistie abihdty) ﬁthOKmeBbodlé&u\fmlwubgomﬁihmmbma@&leééﬁh antibodies

with 2oy IRUEHS e EHIFSAIPDEVEL AL A BV bl i aglogelin

|nh|b|torg activity, and/or anti-AXL antibo suppressing activity. Angiogenesis
inhibitof8e FRESSRBERI RS BIE GReAsEHRBYid 418 ABIRgE <l e RTBRRR S LBYFRE il ah ERleA s

20antibndyentihe wibodypaslesiny, bititatipalen tbe mtbedysen iy didnangidgenasistadnbiited.
Example 1)[obltn e @%ﬁh%&m mglude an inhibitory effect on the migration activity of vascular endothelial
cells, an apopt05|s mglucmg action on vascular endothelial cells, and an inhibitory effect on the

vascular morphtfieibedisonghisia aatibediofrrgrarats s Wh@%ﬁ@@@@ﬁég Smmibrsranobedy tsaekent
inventian prefes aty) lfgmsmaagIcmaest&ﬂbfe@ewzﬂwyw&ma@ AepRriaHa mialienaa the

cer | S%Bg cancer Si Iude ancr atlcc n tlssues ancreatlc
aggnocarm o%rﬁa% |s(£:§§:ats efc ? Adtric Cancer ésuggl Iunéj%chﬁ sues %é’u%se% %%}I%II lung

cancerm@ﬂqrghiﬁ|¢@@pmn§mér0ﬁmf§m:h§aﬁgtdmawmblmmegs €BIdhasaiighttidwies, prostate
cancer {igsisie, ieRR V) iSRS ARHPBRINEL SaNERISSESY W%ﬁﬁ%&ﬁﬁﬁ@é HesuRaHbIRMNe

AR e T e e B
cancer ddstassaMong meﬁe@tblﬁ}tlgsbe‘slmé@léﬁﬁé tiskigen gas!nmc@nc@hﬂmbbn@gma‘srmﬁyancer
tiggue, lgﬁﬂmﬂlﬁ&lﬁé@&%@ﬁﬁ%&u% é’aﬁ@@ﬁ ; ENOCAHEINRAP A4S %ﬁ%sqaamgaﬂrcamﬁf tissue,
it Ao b et GEaTHIG ingWEe R HATTS C%%E?(E%?aiaﬂpﬁ%%% 8 long s they
have aﬁ(ab@bg%nes%\fr{h:b@i@ry}@ﬂeﬁtz}dmb&émm@m (88gle-chain (Fv)2), etc. Polymers of

these antibodies (such as dimers, trimers, tetramers, or polymers) are also included in the

minibodies of the present invention,

20 Antibody fragments can be obtained by producing an antibody fragment by treating the
antibody with an enzyme. Known examples of enzymes used to produce antibody fragments
include papain, pepsin, plasmin, etc. Alternatively, genes encoding these antibody fragments
can be constructed, introduced into an expression vector, and then expressed in suitable host cells
(see, for example, Co, ML.S. et 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



antibodies described above (antibodies with agonistic activity, antibodies with antagonistic activity,
antibodies with activity that lowers the expression level of AXL, etc.) can be used. The
angiogenesis inhibitors comprising the anti-AXL antipody 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 ce|l- Oﬁ;’[h st\’p}?ressants comprising anti-AXL 10antibodies. There is no particular limitation

r
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syppressants,comprising the anti-AXL antibody, of the present invention cal
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growthas bagpebesel weioantdreogiisdhayioady e expbssasmdatise of an anti-AXL antibody for

preducing an aphCARAEEAEEMe 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



Phosphorylation inducers 5The present invention also provides phosphorylation inducers comprising
an anti-AXL antibody. The phosphorylation inducers of the present invention normally induce
phosphorylation in cells expressing AXL. Although tere is no particular limitation on the targets of the
phosphorylation induction, the targets are nomially polypeptides having tyrosine and are preferably
AXL. 10There is no particular limitation on the antibodies used in the phosphorylation inducers of the
present invention. For example, the antibodies with agonistic activity described above can be used.
The phospharylagion inducers comprising the anti-AXL antibody of the present invention can be
expressélgégs‘%(‘ﬁz&ﬁo%g%&fl in Sﬁ%sgogr%l%%%%ldrtﬁpa%i%eﬁ W ﬁ“élﬁ %%/%]ﬁ:AXL antibody. 15 The
phosphorylation{RdGteTEde mptisibgdhinarticitwaviiboaydsiihd bresentiked hiarickaralssubk
expressedamussiniianian (baIbos. foramdusingariasabosylation indyser. PRosphendation
inhibitorés Ttt'e Er:eseer&ti vention I1alsp?rprovides@rrlﬂg‘;\o ghor_ ation inhibitors comprising an anti-AXL
20antibo%!§/. The B?irosp %rr?/ ST Sﬁ$ 8 Pkgn normally inhibit the phosphorylation
inddced by the Binding oRan prderibhnah (sudhody 6 ag6) oW VI tndugl tMEseis aoaeitidase
imitatiossas e (argetes pfphovpheniHomnhibiery IS ey e AT maly RNRERUrlRs aving
tyrosine and are preferably AXL. There js no particular limitation ©on the antibodies used in the
phosphdfi# ?TSH%‘%@BW%S%@W@@H@ FRABhtion. For example, the antibodies with antagonistic
activity describetnatioberegnpsetisseldnker thiheaphesptroddedibhyinihitir smgoneprisi) g hadsticAXL
antibody0f the-pr gaeef {@%@%&%Q&&%@ﬁ%&%&b%%g@emg%@g%g@%%@@gnays'ng an

ag%—AXL aﬁutibo y. The phosphorylation inhibitors comprising the anti-AXL an he present
30ihveritiSh C4R BB B asIBrdidad tslinkaptbndimablcargionay (Bepridadulker naphosoration
inhibitoin Algeptsstat ioweriing.the Bott iexprpasionlie tehifhierpsastt éveniomalsenmevidesagents
that lowersthe AXLexpressionJevel 33 IS ti-AXL antibody.,The agent that lowers the AXL
expression level rketguces AXL ex|{j‘§eress{:Z)%H?gge\?rl %?’%e E\%%Irl?sigiﬁé %C(% %%%er?&?gﬁ?c dFfimitation
on the cafignally, 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

”~

15 acids, and particularly preferably from 12 to 18 amino acids (for example, 15 amino acids).
The amino acid sequence constituting a peptide linker can be any arbitrary sequence as
long as it does not inhibit the binding function of the scFv.
| Alternatively, V regions can be linked using a synthetic chemical linker (chemical
cross-linking agent). Cross-linking agents ordinarily used to cross-link peptide compounds and
20 such can be used in the present invention. Examples of cross-linking agents that can be used
include N-hydroxysuccinimide (NHS), disuccinimidylsuberate (DSS),
bis(sulfosuccinimidyl)suberate (BS3), dithiobis(succinimidylpropionate) (DSP),
dithiobis(sulfosuccinimidylpropionate) (DTSSP), ethylenéglycol 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,



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 suclsior may be a reduction in the amount of 5 newly
expressed AXL by suppressing the expression of AXE The agents that lower the AXL expression
level comprising the anti-AXL antibody of the present invention can be expressed as methods for
lowering the expression level of AXL using an anti-AXL antibody. Moreover, the agents that lower the

AXL exﬁfsﬁlﬁf‘x@iﬁéﬁwi%@%@Q@%&. %S;%iafzdg/ ?fzgl?ﬁt;(_asent invention can be expressed as

use of an 10anti-AXL antibody for pro ucing an t for lowerifig the AXL expression level.
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lowering the AXL. expression |evel of the present invention can be formulated according to ordinary
methods (for eégﬂﬁé) ?%8%5@"%%3%&%%@%@%%@? fhaasd 8ditian borserbinssi e
CompaprgsébastonnliBA), Berderaayp o mpisseciiiaamiosiytidaty aceapiebis eatiersotiiadiitves.
cramples of Wiy andimidiivesdaghide, Miaus, Relmled R, SUIRGIRRIe AR GasncRIRrants,
fragrances, preservatives, stabilizers, buffers, suspension agents, isotonic agents, mg(lers,
disinte%@ﬁ%?&%ﬁ%nts, fluidity promoters, and flavoring agents. Other commonly used
carriers can beMstdésfebpridiaptiateGreifitaenbodpe aefisusincarfiers;aglyide diphpsiicie anhydride,

lactos 1 ' r |l lcium, carmellose.sodium, hydroxypropyl
36 celmgﬁsﬁ%ﬁgg r&%ft %@?ﬁy&%%ﬂgﬁgg?{}z%\?ﬁﬁigﬁg%gig@y am nézaeqaee%s%‘?lb&?/% ﬁfo’yrrolidone,
gelatin At ?oh%?%%&&m%é%églfgag}sﬁyl@sﬁwéhﬁxﬁ%a@gén@zw%ﬁt@nwm,
satchaases darhoprivizybas losecieonstancimingrgeniusalisRtthaAp RS defsrence cited
herein ﬁggﬂggﬁ?@a@@edp?gp@ %rg{f] %&shqgt @1% I (}zlirl%tsypz%ducing 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). Exémpies 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



Examples Although the present invention will be explained in more detail by the following
Examples, the present invention is not limited by these Examples. 10[Example 1] 1-1 Preparation of
Antigen Hamster ovary cells (CHO (dhfri cells) yyere transfected with the expression vector for a
fusion protein (hAXL-ECD-mIgG2aFc), in which the extracellular domain of human AXL and an Fe
domain of mouse IgG2a were fused, and CHO cell lines that produce 15 hAXL-ECD-migG2aFc protein
were cloned with G418 selection. The culture supernatant of the hAXL-ECD-mlgG2aFc -

protein- ' cell i collected ysing serum-free medium (CHO-S-SEM II; Gibco) was
added t%ﬂ%@o ’&##ﬁf‘%ﬁ%?&%gﬁg %E‘%gfﬁ@grg?@q%ﬂ%?é&ﬁﬁﬁeébinding buffer
(20 mM phosphéteatariegt ¥ oy fafedrtiethod bdunchprotainsshendinashibdiwih dhesbiading buffer,
fractionsrafdetxte Bl Bhilda G2 A Inkats) : ' | far ¢100.r
glycine-\l;fl}%;ilh P?I(_' 2.7) into tubes cé)ntaigﬁqgﬁr%gétﬁlrgaﬁ%%g&{i)gj#ﬁ% %? ﬁ%ﬁ%@ﬁ%ﬁ%&%%?ﬁe buffer
of the pUnfied Profetf Was TEpaL e BSph el Fraveasing Sidtbgied thanaegsrringsithabe
Taleara!Bi6)S4iatithe (Bdifedspinteds) wad anient atedlusioganelafilsiationddtden amelecular weight
fraction%%g@@ﬁ@ggggﬁ%eg 2gistered trademark), Millipore). The concentration of the purified
protein 25was calculated from the absorbance at 280 nm using a molar absorption coefficient
calculated according to the calculation formula of Pace et al. (Prof Sci. (1995) 4, 2411-2423). 1-2
Prepardfighbrigbamt-AXL-Antibody-Producing Hybridoma Four BALB/c mice (male, six weeks old at the
start of immunization,. s RINer rigs.-Japan) and two MRL/lpr mice (male, six weeks
O:S at the start ?ﬁﬁ%m%%?aﬁ%ﬁ%gggs&bﬁé%ﬁg 0%%8%3& ﬁd?%ﬁ}l)xgv%‘?é"l ﬁ‘rﬁ%@ﬂr&gﬁe@%}?‘%d |
beiBw eﬁf‘cﬂé%r&f&é%géﬂeﬁgwiﬁRh@Bﬁ@%ﬁ@%&tﬁﬁB@vM@@ﬁM&z@%MM~mﬂsgen
embulsifi(e’dm&h F@M@emﬂp@(mmapﬁmkmo@mcemmgtpg@w REFINIALES ’df —
subcutaRaous ! inifial bpmunization. T r, antigen emulsified wit
Freund's incor%ﬁg'%‘%gglgj;ﬁ;h [ coﬁ?é%%%gﬁo@g%?v%gs %ngd%é&éﬁg&@sly Ah8% jig/head.
The anfHBICAEAS RIvsBG ek iihedirsned agnistionctationenticek intetibaldictnerigases in the

serum ifagotiiadyitietty) sesnonsealoitiaienigenveincaniitned by ELISAGR indicates iR

e
fojlowi ection, foll d by.a final immunizatjon of infravenous admijnistration of antigen dlﬁ}ted with
pC#] g sp rrlg%tz -m?gﬁl’%%o‘%%}%%%%n& s(’ﬁﬁ%@#ﬂ%)fg : BEHFQMBQ?WW% eatdraficongtr
magneéﬁﬁhﬂﬁﬁbﬁ%(%?smg@gtipi%rmaceuti_cal) at 10 p.g/head. Three days after the final
5immunization, mouse spleen cells and meuse myeloma cells P3X63Ag8U.1 (referred to as P3U1,
ATCC %Libngg wete fl%g%d according to ordinary methods using PEG 1500 (Roche Diagnostics).
The fuse*ogce%%wem‘cu?%ur%d in RPMI1640 medium (Invitrogen) containing 10% PBS (Invitrogen)
(hereafter referf@d psesent O%%eRBSRPMIDSUER) Dpitirertais aftebiusiunrtie flisesh celis wrre

suspendetbitgemifuie mesihinicatemiplisidolanaceiha rIeuive eie 100 colonization of
the hybgg%m%. I?/brid ma colonies were picked from the medium on the rinth or {&nth day after
fusion and seeded 1t 1% -g\c})gﬁ PSR BGTARAHY piRtr RRiceecAiesdion e overE STRPIRITGEAD, 2 volYs
HAT 50Rrsesifesntatee]Dhimibpon Rieposséndics padionoio8it G endined 41 LER9Ghgs Riagnostics])

at one g I supgrnatant was.gollected from, each
well and t@ﬁkﬁ%ﬁ%@%ﬁﬁ%ﬁéﬂ gc iv?t e%ge%%lé e e%fégfgﬂgﬁa%éhaﬁaceﬁl&f k;llcjhrﬁgﬁ%&%%@rse

omaino
selectelalB

ﬁ@@f&ﬂtbﬁﬁ’&mﬁ)géﬁﬁfﬁ%@m@ibﬁ 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



aforementioned antigen and to a control protein fused with the Fc 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 1. 20 [Table 1] AXk32nd SC Abs 2nd SC Abs 2nd SC Abs 2nd SC Abs
IgG Clone No. AXL-mFc FGFR2-mFc AbsA AXL-His Binding 2.053 0.057 1.996 1.118 0.66 51 1.844
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antibodies described above (antibodies with agonistic activity, antibodies with antagonistic
activity, antibodies with activity that lowers the expression level of AXL, etc.) can be used.

The angiogenesis inhibitors comprising the anti-AXI. antibody of the present invention
can be expressed as methods for inhibiting angiogenésis using an anfi-AXL antibody. The
angiogenesis 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
antibodies. There is no particular limitation on the mechanism by which cell growth is
suppressed. Examples of the mechanisms include those based on the angiogenesis inhibitory
action, those based on the cytotoxic activity of the antibody, and those based on a cytotoxic
substance bound to the antibody, but those based on the angiogenesis inhibitory action are
preferable. ) _
There is no particular limitation on the cells whose growth is suppressed by an
anti-AXL antibody. The cells are preferably those related to a disease, and more preferably
cancer cells. Thus, examples of the preferred embodiments of the cell-growth suppressants of
the present invention include an anticancer agent comprising an anti-AXL antibody. When the
cells are cancer cells, there is no particular limitation on the type of cancer, and the types include
pancreatic cancer (pancreatic adenocarcinoma, etc.), gastric 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
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
activity, antibodies with activity that lowers the expression level of AXL, etc.) can be used.

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

The present invention also 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 normally polypeptides having tyrosine
and are preferably AXL.

There is no particular limitation on the antibodies used in the phosphorylation inducers
of the present invention. For example, the antibodies with agonistic activity described above
can be used.

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.
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
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
of the 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
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
comprising an anti-AXL antibody. The agent that lowers the AXL expression level reduces
AXL expression level in cells expressing AXL.. There is no particular limitation on the cells
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that express AX].. 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

newly expressed AXL by suppressing the expression of AXL.

The agents that lower the AXL expression level comprising the anti-AXL antibody of
the present invention can be expressed as methods for lowering the expression level of AXL
using an anti-AXL antibody. Moreover, the agents that lower the AXL expression level
comprising the anti-AXL antibody of the present invention can be expressed as use of an

anti-AXL antibody for producing an agent for lowering the AXL expression level.

Pharmaceutical compositions

- The angiogenesis inhibitors, cell-growth suppressants, phosphorylation inducers,
phosphorylation inhibitors, or agents that lower the AXL expression level of the present
invention can be administered by either oral administration methods or parenteral administration
methods.  Parenteral administration 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
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
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
Pharmaceutical Science, latest edition, Mark Publishing Company, Easton, USA), and may
comprise pharmaceutically acceptable carriers or additives. Examples of the carriers and
additives include, but are not limited to, surfactants, vehicles, colorants, fragrances, preservatives,
stabilizers, buffers, suspension agents, isotonic agents, binders, disintegration agents, lubricants,
fluidity promoters, and flavoring agents. Other commonly used carriers can be used as
appropriate,  Specific examples of such carriers include light silicic anhydride, Jactose,

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



0.914 0.965 292 1.877 0.069 1.808 1.234 1.052 38 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 s&gtion provides a description of the contents,
specifying the deposition. 5(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)

Acceptaae Rale:(3eagsiin Datek 02008 }Q(mi%&ﬁﬁé!%%éx&cél% o7 #070402 (AX7)
406 (Ax51) (Accession No. FERM BP-10851) AXL

(Accessm 85Q) AXL No. 51

No. 232"& %ﬁ%%) S REER LS B MR fB‘ItﬁfGBjSE‘)WETﬁés 96 Ho7VbYEA%96) (Accession
No. FEﬂameemmBZ:)asﬂsﬁ AIX6ONmc2RB BT CADRANRRT] (Altakss|eaiNaalchERMBR1LOSHR) AL No.
225 #070402 (AKR2R)(ACLRIsioN Mo ERRM:BR-108 %@@%&;ﬁéﬁ Rﬁeﬁgﬁ?ﬁ%ﬁg i (ACCGSS'O”

No, FERM BP-10856) AXL No. 284 #070402 (Ax284) ‘AXL No. 285
#050402 (Ax285) (Accession No. FERM BP-10858) 20AXL No. 292 #070411 (Ax292) (Accession No.
FERM EEME@) 1-3 Binding Activity to Human AXL - Antigen (hAXL- ECD mIgGZaFc) diluted to 1

kig/mL with coa {R@ %é on 9.6 @ % Yg%%gr control
protein fused wit i ]Pr%am g/lg%p %rﬁgas ?% g‘ spé%%e %1

(Nunclrﬁﬁ?ﬁ%@%t BWﬁE@BWéIFFﬁPM§%FSbF§FRﬂdp¢Xt§1%@@ND¥¢@ Internatlonal) at 80 4/well, followed
by incubation at least overnight at 4C. After it was washed three times with phosphate-buffered saline
talnt]@’g(g_l}?@ % Tween (registered trademark) 20 (tPBSJ-]), the plate was blocked at least
overnlg t at 4C with diluent buffer (1/5 dilution of BlocicingOne; Nacalai Tesque). After the removal of

30 the Butfer FRRHgEMRISARLZEBr hybridoma culture supernatant diluted with diluent buffer was added
to the plate at SQAheel ot@ugawacg YT YBREONAQLsH %@%@fg@%ﬁﬁm@é& Fessifiey dhsaiate had

2
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temperaiure damaintd pletscHati brewnwe Astedd &nlb@mseﬂlﬂmes that produce
15 hAXI-ECD-migG2aFc protein were cloned with G418 selection. The culture supernatant of
the hAXL-ECD-mlgG2aFc protein-producing CHO cell lines collected using serum-free
medium (CHO-S-SFM II; Gibeo) was added to a Protein G Column (HiTrap Protein G HP, GE
Healthcare) equilibrated with a binding buffer (20 mM phosphate buffer, pH 7.0).  After the
unbound proteins were washed with the binding buffer, fractions of hAXL-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



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 (Kirkegaad & Perry Laijoratories) at 80 p.L/well, the absorbance at 405
nm was measured with a Microplate Reader Model 3550 (Bio-Rad Laboratories). 5IA 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 PBS. Protein G beads

(Pharméﬁﬁ%c(!jf/' bl 19%&9%‘%8%%{%@‘&%%‘%59%%9 9;’0 0N sodiin.a Iﬁgti%tﬁo%g?r pH

5.0), were added to 20-50 mL of the cuitire supernatant at &@.g.er 10 mL of culture superfiatant,
fo||owe5659%€ﬁ%&wdlbyméldweﬁwaﬂfmr%@@%édm PEOBCAde P HEEHeFetiBlved and
washeghdtphwasbuffififet, thesmbbigoslyswas thtmﬁmrﬂ?miﬁﬂmﬁ Ruilfes @&Wbsmﬂ&mmate buffer,

pH 3. 3) follo e ali fer. pH 7.8). The

buffer Wa\sgrl evp\)‘%%ltlegﬂg tﬁgﬁoﬁﬁgtse %Eg%gfg %8 %%Ics%q |8?g?§;1 I aline’( fﬁgf%!? E}yég L;Jsl,w il

Phérm AEEniRZAtoN IRssusHen setb sag W8§S§dﬁbf§\%ééﬂ§s?ﬁ arARBHIGesTeG oraP3UL,

15mflegmtacmghé Smgtwa@m?%&adﬁmgewﬁrﬁg@’sem@mbﬁe@mﬁg@mlﬂw@é@ﬁ@wed by

sterilizatjon wit sterilization filter. (Milli 0 0

Antlboz9 ?ﬁauc Ph%%shﬁhr?gry atljr?ﬂine a% ’i&r (H) rﬁy%nrgo({no‘&qﬁ §8 dco éllng o
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(serummwdmwam%r@ﬁemwé Wetﬁedcxmgmaéowe}h@ﬂﬁ dasainting bl eereperetbdint AXL 25

[non?C @%@ﬁ@mmt @@@?@l%l% ?Idhtt?/mk c%ragtéﬁffgm AbiA %ﬁ%@éu\e{@a? i @'ﬁé@oo ng/mL
0 aC v we upation 0 minuges ex cells were

weanoBuh eess S R e S A el o8t Wéﬁs et R AT, B0
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phsnylmetbyisiinmd-iuards B MBS A o4Bl 3RRININ LAUY(mJeHRE iR A0 10:R:8/ M gRepstatin).

f
The cell solution mixture was homogenized with an_ultrasdnic homog enlzerf(Tom y Seik0) followed by

centrif tSARGREEDE: a%%%P%%ﬁﬁﬁ%@“&tpﬁﬁe%%ﬁﬁmrﬁ%ﬁ%%ﬂ SBRASHFHARE was
mixed OLEAmn iiéxwiih i0. O Yollowep abRiatein G Agarose (Roche Diagnostics). After centrifugation
(2,300 x 0) for ape TG Alidd: %ﬂ@@g%%&?@g&&%@@ﬂ?gﬂ&&%%&@m%%&éhe
supernatant, which was shaken for 35 one hour at 4C. Then, 10 FL of Protein G Agarose was added
and the solution was shaken for a further one hour at 4C. After centrifugation (2,300 x g) for one
niioute at 4C the 40 immunoprecipitate was washed and suspended in NUPAGE-LDS sample buffer
(Invitro then heated for 10 minutes at 70C. The immunoprecipitate was electrophoresed for

one hetr-at 1'= V-ysingA6-NuPAGE (Invitregen)-After-immunoprecipitation-and-elestrophoresis on
7% NUPAGEhe plotemhIfad bscleardphofdical idaita bl Ao B4 i polyghylidenie difluoride
filter (ImoeRdeWwFL, AXL-mFc | FGFR2-mFc AbsA AXL-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 0.615 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




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 blocked by incubation overnight in3@dyssey blocking buffer (Li-COR). The filter was
washed four times for five minutes each with TBST (TBS containing 100.05 vol% Tween (registered
trademark) 20) and then incubated for two hours at room temperature with biotinylated 4010
anti-phosphotyrosine antibody (diluted 1:1,000 with TBST; Upstate) and anti-AXL antibody (diluted

1:15,000 with TBS T ?QQ} 4 ilter had.been washed four times for five minutes each
with TBST, the ztﬁgr%l as w%%%%c é(? ggjeﬁlh_ééjlﬁ?sv?n ﬂ%%%%”és‘ﬁ‘?fgt?&%%s%nraeagté%igfﬁe(ﬂ?\%% en)
diluted TABB6TSIT PR POsHATRD e Mhdoahbadmsmi ddunressbinduniriahSotayqRodkland) diluted
1:10,000sshitoTdg$ T. Aiefaheviligrssatbbessishattibrpeitimasiorive minges gagh sith TBST, it
was waﬁgg A i.n 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
AX Wit@‘i‘}zoﬁﬁﬁnﬁ\%da‘?ﬂ@z&@é' g Aribiedlsansiteptdsidabpinununoblotting it with anti-phosphotyrosine

antibody overlappest: angtheitiansifisationafithe bandiaryresipsiphrsphealgdAXl was
observ%gcﬁfég#ﬂ? ?e%%itiondofét}%ﬂ ti-AXL monoclonal antibodies Ax285, Ax292, Ax223, Ax96, and
Ax258, and anerthe addiion of Ihe tetombinant GAS6 used as the positive control (Fig. la, b, c, d,
and e). Thus, infelisified yebsheGsntispholylatidhimisaiX Tswiasbelberdey hpanratidg 56@5the addition of

the anti(}@XLABW@qbg@t{pg%s@gg&lmqepwgpﬁe Pregent inventors. Thus, these anti-AXL monoclonal
arwgo%{ef can induceé%he phosphorylation of the kinase domain of AXL. [Example 3] Assay of the
Inhibition’o

7 of i%caeﬁﬂﬂﬂ &ndent Phosphorylation by the Antibody 30The ability of the anti-AXL
monoclonal antieS&yNo. ihHbTIOHGa fdxBHdndest pinbepRbiRtetiBA-MBHi0)cancer cells was tested. Cells

(human non-smekceldu:eanagk eaILINe (alsimATE Pigdss panaai pel line MDA-MB-231, or
human prostatzeﬁggfr %%&rlir#?]ég)u-l%) were seeded into six-well platés’at a density of 4 x 105
cells/well and OV AtE ﬁééfﬁﬁ%ﬁé’%@ﬁ?ﬁ@@a WRnbR fid¥SWhich the serum had been
removed (serum-Slaived8SiHigel 0 aits iiAodsicaSovERRMMIBPed VB Night. Next, the anti-AXL
mpaoclonal antpewgy ' npie é n recombinant 0A56
(R&D) was added 41 s%rt%?e%t%s@ at 20% p@%ngﬁqg%dﬁgéﬁ:bﬁmgra&%%ﬁutes at 37C. Next, the

cells were washeduNfr 3%%%97%9%%’@%%ﬁ&%%@@r&&e@&msﬁei%ﬁ@with the previously-
described cell Iysig Dubiel s T Ko T0allySis PFOYInLts izl BINOPFERDIaiRd pEsgommercially available

ani-AXL. antibogy (SanIa 3y Tam),Weie e8pataled on 106 URAGR (pylrgoen). mmunoblotied Sby

western blotting, and tyrosine phogg_ y assay, as préviously described. The

immunoprecipitatel W28l TP A3e (a8 Bidieg sastRmaNe- JHR M BEHEA8) antibody by treatment with

GHS6, which isATSTliancoblewroArn thebioy ohteesaidi- Ny spiratyeBsinegtbody was weakened by
the anti-AXL monoclonal antibodies Ax7 and Ax51 (Fig. 2a and b). Thus, the ligand-dependent

tyrosine Ehosphqrylatio_n of AXL was confin-ned to be inhibited by 10 exposing to the anti-AXL
monoclodal BHibiBaidsthsiuiredEpand ¥lesent inventors. These anti-AXL monoclonal antibodies can

inhibit I|igand-d@Eﬁ@@ﬁﬂhﬂb@[ﬂ@[ﬂlﬁ@ﬁ?ﬂ)@iﬂ&@&%@ﬂ?@ﬂﬁ%ﬁ!:p:igﬂ?m%rzﬂlﬁéﬁwf the
Inductlog 91{11'2‘ }!Ea@%o%%gﬁ %(i_\fvg%lloﬂtggg}on %{%e Aé]ﬁSbOdy 5The ahility of’the anti-AXL monoclonal
antibodsyc%o induce the dowrunodufaton’ of AXL ft R Rurlelife ettt tistpdaman
néh-snealneais] e damesrdianehied drualdthuelhnl e StoahoenwsiFHiRs MAcMEBIZS1, or human
prostatergaierpoehing RistARware.seadedine s velnlainnalka 955&?&%8%6‘ Xifiagelisiwell and
24 hou(r)% Iaterhth%gﬁdlunﬁwa? replacegl ‘é“'ﬁf} medium fr&m which the sérum ha tr)leen removed
(serum-s?é—lrrl\ll% it at 4! .m)x% of 1t 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
30 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
35 1PBS(-), 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



20 then the cells were cultured overnight. Next, the anti-AXL monoclonal antibody prepared as
described above was added at 2 ug/mL, and recombinant GAS6 (R&D) was added at 200 ng/inL to act
as the positive control, followed by incubation for 24ghours 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 a commercially available 25 anti-AXL antibody (Santa
CruzTm), were separated on 7% NuPAGE (Invitrogen), immunoblotted by western blotting, and

tyrosine phospharylation, as revioysly described. 5 mg of each protein solution was
cuspen N o e ra I 8 W b Al
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electrophoasisivere electrophoretically 30transferred 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-HCI [pH
7.6}, 150mM NETHt s btk &g myHrbtidenierovemighpim@dyssey blocking buffer (Li-COR).
The filter was waghedfistipes o livasuinytes8a6h watk fBSTand thendneubatediar o hours
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Antibodharmadeeadti vty dicopiiifxd aaniodd yis dtibénthedd mensfaraticilefhumantumbilical vein
endotheglj I in ngQi IS Kit; avajlable fr. urahq_ Industries.
SR B L SR A
summaTFEiZBamWWIENIVEE urtisiaritersiiierd Modinasedd Valvilimeaevell plate (provided with the kit)

containing cells in the growth state of early lumen formation was placed in an incubator for three hours
at37C [ 5% 2.and humidified air. The caps of,three containers containing 25 mL of
special[-%r)}j%%1 g%%&%%ﬁ%%\%géyﬁ%ﬁ% eéi it) W er%Wéa&é%Iﬁed and placed in the incubator for about 30
minutes at 37 Cli8dGHBYE DY st Atniaimas ane Do ibedy abiaivgs ihdixzmplevieth fidnahéincubator
apd theweBicapisherbrnaxpeslesedf.cEhe piategever wasdamariReedwitlanansqng dgrovided
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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 nﬁnu‘te at 4°C, the



30 on days 4, 7, and 9, counting the day on which the antibody was added as day 1. The cell layer
was fixed and stained using a lumen staining kit (Kurabo) on the lith day after the addition of the
antibody.- The procedure was carried out accordingdtp 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 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% ethanalwas Vgﬂ%@%%@a%ﬂew%ﬁ@%gg@ %&%@Eé%rs g%ng gl tenﬁé rature.

The fixing solution was then removed, 1 mL ing so utlon was a toe el was
Washeothéﬂé’?ﬁ@%feéllﬁll grasitsich WaE rerh B?éﬂ‘%}'%ﬁ%ﬁéﬁﬁtwweévﬁw%ﬁﬁﬁé@%m%bw provided
with theakit 50ci ahilute?hadbdtding (nteqraincol and added to each well, followed by incubation for 5

one hour at 37 ved b Ir well was washed three
times with 1 m&i%%ngﬁ%g ? t ol?wgt %%% eggﬁpg egoré/il% ﬁgﬂoﬁ %df%%g%f 5L of the
seéondﬁ%ﬁaﬁﬂbww&omfmndtﬁ@ &R-4hcvadi mémnyéz@m@ﬁh@mmﬁh@ fotoobilaadadded to
each Vrﬂﬂllfmmh&wfﬁ@m@@ff@ﬁdﬁwh Q?B@hﬁq@ltg mlfg?m@?ﬁéﬁ%eﬁ@ymoo 6524y asPY
aspirati each we shed three ti mL of disti
substraté s%i) Gtion pr%%%ﬁl ﬁ’al{' wagl aggeh 8\%[% ﬁwealf‘ 3(}\%\3{%5 @u‘ﬁg%? ?ooéé% 30
minuted i 373, dAflimAd Mﬂh@é@m@hﬁ@@@pmmmbsmmmmmhmmﬁm by
asplratlpn@m@acrm%eﬂiw%imaﬁsﬁahf@ﬁ E&me?faetﬁx%fmhewéé@k@%@tiﬁ@gg @W@da%t(g dry.
0s s of each fixe wer. ured at five locatigns with a camera (Nikon
Dlg%rltal ?8$¥Pé@dxmﬁ% )"’%%Sfﬁg é%gﬁfg}éz’i %“%ﬁ’aﬁ‘é%ﬁé‘fég HE BERAISRs quantification
softwari\peratiug, Withaefnylated Héi Qtenti- hosplithiptisinin aitebadya dif wheel ek 6615 whtlt TBETR in a
lumen iy fagwelis th\thJQbLV\é%% kLK ksauiPeey f?é%wes%@e 2 ohihe Mesy as}%e .

formed.in a lumen,in the well hIC was adc%&tge negative control P %{gwas use

of the |rl?ﬁf'6hgf§?%& ?ﬂﬂégl&ef & Y%B’dfﬁgesa JIBS bghe Alisasvasiacrhaisd Hpns/ehibitory
activity @0bdexy xbgite irBitdinignAGtivitsogénih difuntid AXI0, Abfilbdthy TB STousEl ARke  After the
s aCHAIHOmPR B BIRUSE, Qﬁ@&@ﬁ@i&ﬁiﬂﬁﬁ%ﬁlﬁm%lﬁw&gg@w& lpted with

coating Fﬁg‘ 00 mM sodium bicarbonate buffer, pH9.6) to 2 lig/mL, 25100 uL was |spensed into a
t

96-well ﬁ%Wﬁ%ﬁ?ﬁ&ﬁﬁWﬁ%ﬁ%ﬁéﬁWﬁ&%ﬁ’pwg 5 IhaRjorREhed AEmanal). After
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ptiwell gf di buffer (BlocicingOne; Nacalai Tesque) was dispensed, and then blocked for two
hours a room temperature. After the removal of the diluent buffer, the anti-AXL antibody prepared

above diluted & 338Ah2RRE by iRy Yotinaihe W@C&“ﬁ@?ﬁ%ﬁéﬁelﬁﬂ@ ASWedtdo stand for
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25  the addition of the anti-AX1 monoclonal antibody acquired by the present inventors. Thus,

OSpho afion o was 0 serve as a result of

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

30 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

35 medium) and then the cells were cultured overnight. Next, the anti-AXI. monoclonal antibody

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



solution, the wells were washed three times with tPBS(-). 100 pL/well of alkaline phosphatase
chromogenic substrate solution (BluePhos Microwell Phosphatase Substrate System, ICirkegaad &
Perry Laboratories) was dispensed, followed by colgy development at room temperature 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 performed using

HCT-11 L-247), Call-l (HTB-54),. DU-145 10 (HTB-81), and T-47D (HTB-133) purchased from
ATCC, agﬁ{aglggﬁeéufijhﬁg#ﬁ@?ﬁa%%gl %@1}% FHESH H8m D&inipPoH-SeREbmBPhanna. The
cells wePeihedritath &8 Shdenththe onelivionsacedmntehtiethiiyehel supplichopratiusslidddibgion series
was premr@ﬁkﬁfiﬂﬂﬁ’eﬁnﬂﬂ%bélﬁﬁ@%r%ﬁ%?ﬁﬂrﬁ&@g%ﬁpﬁﬁ&p&ﬁﬁ w@%&%@;@gg@mo, and

20 mla was dispensed intq.a 96-well plate (flat bottom). Each of the suspensions o 16. Calu-1,
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1/3 1/9 anti-AXT. monoclonal antibodies can inhibit ligand-dependent phosphorylation of the kinase

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

(Invitrggen), 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



TOP 1/10 Ax51 31111012 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 Adesiocarcinoma The human pancreatic
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
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[Example 5] In Vitro Angiogenesis Inhibitory Activity of Anti-AXI. 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 Kurabo

_ Industries. The experimental procedure was in accordance with the protocol provided with the

15 kit and is summarized below. HUVEC and fibroblasts were cocultured, and a 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 37°C under 5% CO; and humidified air.  The caps of three
containers containing 25 mL of special-purpose medium (provided with the kit) were loosened
and placed in the incubator for about 30 minutes at 37°C under 5% CO; and humidified air.

20 The plate was then removed from the incubator and the well cap sheet was peeled off. The
plate cover was then replaced with a new one (provided with the kit). * The cells were confirmed
to be normal by observation under a microscope. Culture 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

(7Y
LA



4. Statistical Processing 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 25using the SAS Preclinical Packageder. 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. 305). [Example 9] Measurement of Antitumor Effects of Anti-AXL
Antibody on Mouse Model Transplanted with Human Pancreatic Adenocarcinoma (2) 1. Preparation of

Mouse |thg.—|u n.Pancr atch enoca 35Haman.pancreatic adenocarcinoma
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amounirgfubbation Grondh il thiewetincii@reatddigrbupéarhetsm o i sdomirgkowtiief ¢hesearntrol group) x
100 2044 1ution was then removed by aspiration and each well was washed three times with 1 mL of
distilled water and allowed to air dry. Microscopic images of each fixed well were captured at
five locations with a CCD camera (Nikon Digital Camera, dxm1200), and the vessel areas were
15 calculated 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 formed 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 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



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 ggsults 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

antibodies that bind tg,FND1 hav. h significant antitumor effects, in viyo was determined for the first
e in T 2 e B B o L B DR B s
that binehtemymenis subeiatmsthatiopidvsRbey MisroiweibRbeyrtitase dnstratiy S ysttitu K drkeffaats as
Pl e B B T AL D2
comple nexpected, xamp inding Activity to Hyman - nd Human -Ig
o1 B RETS  A ReRDER ST AR LTINS ORI PR AARISEIEh ot AXL
maonoclbralcatibody to AXL-fibronectin type 3 47 domain 1 (AXL-FND1) and AXL immunoglobulin
family domain Z{fdtholePahwerestesied: csnfrRRIBHAR G AUTRN Resombinant A FENEXL and

Human Recombinant AXL-IgD2 Expression Vectors 5Human recombinant AXL-FND1 was prepared
by amplifying by PCR a region equivalent to the 225th to 331st amino acids from full-length human
AXL cORra(@Bryai elad. ChiokrCell Biolv{il 88ipdr50d6vEPIT S AnBaNKINaAntiddB21913), cloning

the amplified iochtelin BT iR(INAAIRRY 19 expease busionnroieinsiB S agsand

constructing pET-AXL-FND1. Other domains were prepared by ‘ampli mi % R aregion equivalent

tot Qoth&FFrih b IUlRMiHS A ) chaisn frave Ahtdhnisedeticts 231y #Wdxpress
fusion Faeihs withiEEE fagnHaghiphtieSprepanesRiectoss (3 heldclias transioimedd uhiddbiudg Toyobo
Co., Lt - e nd ltured in SOC medium..Colonies
were sgl%nc%[gg)a %ﬁp%%%%gﬁ%%&)a@??gé%ﬁ %{r?c%)g plef&zﬁ&%igi%?ﬁ Ana r%%ﬂé?g?%urification

of HumaHiReebramivady asaduyseibas dptrrhash ahove combiRMnt RSEBIYD2640, amdd eflieaproduced
coloniediyereddratulipedseVieshighiiat Baoin)20 Raklobt BdRediumicantdipicgkagamiein and then

trapsfe L of i J col s,cultured to an A5Q0 o PTG was
agg ed %@e%’i%%@h rglé%%%@é W%%?Xf?g fg’ %ﬁgﬁ ﬁ%] ?S}r%o‘rygrﬁga?pa&‘tr éﬁtﬁ%gbg%@eg r%rf}@éus were
collected¥hd B piafeand BoffbedlypormeiTrrsneciveis 8ud)! 80ruiaE DAt SIS RaidPMS F, and 1
mM DTlddreezios wer shavwiss dasreanaaieshivistd/singriauid sitrogsn. MBaf@ayas:then @dded to

0 : : . .
conti N 7 o DO Bon S o R B S BN oA S a2 Human
recomisbwbaace 4t N e suntietiiedtathrarmercpége npettbdidal Sihg0taV, Bio-Rad),
20 according to the protocol provided with the kit. The cell inhibitory activity (%) of the
anti-AXT antibodies was calculated by assigning a value of 0% inhibition to the value measured
when no test substance was included, and assigning a value of 100% inhibition to a value

measured when no test substance or cells were included.
Ax51 demonstrated CGI activity of 30% or more against HCT116 cells.

25
[Teble 2]
HCT116 -
Ist 2nd
TOP 1/3 1/9 TOP 1/10
Ax51 31 11 10 12 _ 15

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

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



resulting supernatant. Solubilized 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 thet&lutathione SepharoseTM 4B was washed by
adding Buffer A. This washing procedure was repeated three times. After 30 transferring the human
recombinant AXL-FND1 from the washed Glutathione SepharoseTM 4 Fast Flow to a mini-column, it
was separated and eluted from the Glutathione SepharoseTM 4 Fast Flow with 50 mM Tris-HC1 (pH

7.5) an¢l,25 mM galutathione, Eagh.of other AXL domains was expressed, arated,,and.eluted in the
same n%élﬁﬂ*e’"ﬁ”é‘g‘ﬁ%’é’ﬁ%&ﬁ%?ﬁlﬁ%?ﬁgéﬂk?@“%ﬁﬁ x‘ﬁa/iﬁﬁb"o"‘a?/ t%?ip))(lﬁ- I\Fblfszrf} eisﬁtlern
Blottingt EheSrecotfibihatitAxech Nipnessipardied! Anediiregonvie GratvordySepfiieddsenthe 48
Fast Flexgnamivellias MLGQ@?&C@XMQ%@MENMAMB!QDEMQ%1 e @%%hgdﬁ@ﬁmﬁdﬂd )
AXL-FND1+END2 were guantified using the BIO-RAD Dc,Protej say. 1 ig each,was, mixed wit
NUPACE) Ao ML TRU S0 A TRl kA TP AR Sk M ARG e
elettropyabrasdygetanbesitrastctt@diaran ImmobilonTm-FL (Millipore) PVDF membrane. The PVDF

membrane containing the transferred protein was blocked with Odyssey(r) Blocking Buffer (LI-COR)

and immersed.in imary antibody solution in which anti-AXL antibody was diluted to 5 p.g/mL, and
incubatéd OQ/%?!?P%%?R@%%%%@&@%@W&% containing the transferred protein and immersed in

the primary antiiecyntbhdionotdsbiembvedefprapameé atfdnfigérhinate £ B8 chdvithnOni e EB 8ATc¢EBS 10
(Tris-BwE%;@fdgﬁaJmazéI@a@@zﬁdgm@mm& F%ibnean2R EP%EM%@F@%WA@@EEW in

antj-AXL antibody was immersed in Alexa Fluor(r) 680 Goat Anti-mouse [gG (H+L) (Invitrogen)
séloncRFCEFRHS ’%%‘fﬁf?dﬂoa‘ﬁﬁted‘ﬁfé% AGRHLY ﬁawebb%}?’éd‘,’fﬁ? 6‘#@1 %ﬁ’%\q 1B t8Mperature After
washingiénecV e mean@rhnslimmmpasesvas phepsecbatddyyrayitioeits phytitr diiced dhites dotHive
minutes aek WA RS iR mERiane 1as A nRLIBIAVE BIMIER A 2D B, 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 FasiitsiarcosBomituindrigifects  Anti-AXL antibody produced by a hybridoma deposited

A i - 4 ize END1 of AXL (Fig. 6).
A AL b e e LR R oy
was col&radrlertatre asdHmarrNeihuPRIEsine ASacy. SrnnmEva fie SFIBDELPBISdndEE by a 25

hybridomgbdeépasiieeiundes Aotessiamiie gfdafMBRe HREBEVA AN grani-Avst aRtibedy peoduced by

a hybriﬁ%% Jolel itﬁgo Egler /§ cession No. FERM BP-10851 (Ax51) were demonstrated to recognize
lgD2 of AXL % H[ xg'm;ﬁe 11] Measurement of Antitumor Effects of Anti-AXL Antibody on

|
Mouse Model %@%ﬁé@%ﬂﬂfﬁ%@ﬁé@f Cahtd? t avreparaficwingssd Mdbel Grafted with

HumanaBieasy-Gamed orotpliivan breasicansRicelliee MRA-MBAPRI@Ptained 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 pdrchagéatikahl Msgasingharles River. The mice were used in the experiment when the tumor

volume reachegahau A0 M3 efR2sAniiaad mRiaRasabiona L ABINISERLIAN cal anaRRIFAXL
antibod Wa?1 regared to 2 mF?Cérr}L with,PBS anf adminis e'%d into %e er toggﬁgsl[@n% of tHe mice
raftec AT ThR EYBREY ISAR S5 HRTOd A SRt IoP AR (SKE HES SRR PR ALL e fflictered in
tRé sarmsinpammBifoPrasdinical Redaed/contfbl. RatebilittiohdSPAGtitnriod L ffectd Aemtitimadteffects in
a mousgHeedel grftachnith human breast cancer were calculated

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



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 gragp/amount of tumor growth of the control group) x
100 4. Statistical Processing 15Tumor 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

determlﬁ%qgje cqraﬁt n|f| nce. 2&? SF?;%? TeF 2 /yﬁseh%e erAXL ant %Jﬁo%d%@g S’g{p;;fre tumor

growth and’ monsﬁated an%?u Susri’e ec erefore, an EA FND |

are expBEEaarpEioBsHi DY G&é:ctgrdga#ﬁ/ﬁvgﬁmmﬁﬁsﬂz% {E;’@Ihpi@qzll@b@ﬁManalyss of

AntibodjasNhd- RRPAsatioreheimeris andbiadyexyassion vasions Taiah RNRwasgxiracted from
the cells of ag%grldpﬁ% deppsited under Accession No. FERM BP-10854 (Ax225) using the RNeasy

Mini Kit f@)lagen and'c ‘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 PQIymgﬁmdgl'@@ﬁ)aﬂgmgnﬂﬂga%mtﬂg@ﬂmers (H chain, MHCqgl; L chain, MLCK) which were
set for respectlve c nt rek gns of antlbo%c%/ gd 10X Universal Prlmer A Mix, provided with the
i £ KIS

SMART RACE ﬁ %i %Wﬁpf@ﬁf SR égi“ and administered into the
5' GGG@@‘A@FG@AWA@&@A@QE@M@E@I BuN@n PeB&RHtCkdenocarcinoma twice a week for

5-CCTEAGKAGATRGIAQCHMBATL HSERID %%@Lam@rﬁmepm%sgy&aeggaq{&ach isolated
D fragm s detelm g using the 50 BigDye Terminator Cycle Sequencing Kit (Applied
yst%gﬁ %v.thatﬂaz OSSP YO T RIS QoIS B PR ENF P08 ARS8 e
(Appl|edsaupsyﬂtea@nﬂncﬂandrs&nc&stﬂbﬂth&mpethoﬂedﬁwmmw mﬁ&k fostrueticsrk pao\igied. 52.
Results,, /oI he heavy chain variable region of the amino acid sequence of the resulting AXL225
mouse antibody is shown in SEQ ID NO. 3, the CDRI of 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 écidijuaﬁmedTAhémwméxl 225 mouse antibody is shown in 10 SEQ ID NO. 7, the

CgRl of that r | DR2 1 wn in SE and CDR3 is shown
in 3EQ ID NO %:I%%I ol el Ap I?%a% RNDR graﬁze% \%ﬂ‘?ﬂ%mnan pangeal%c a%endcarcmoma

were calculated as tumor growth suppresswe effects by comparing with the amount of tumor
growth of a negative control group four days after final administration.
Tumor growth suppressive effect (%) = (1 — amount of tumor growth of the
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



The 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 and as a cell-growth suppressant. Using an
antibody of the present invention, the phosphorylation of AXL can also be induced or inhibited.
Moreover, using an antibody of the present invention, the expression level of AXL can be reduced. 51
CLAIMS 1. An anti-AXL monoclonal antibody which suppresses cancer cell growth and binds to

FND1. , 2. Th ibogdyaccordi claim 1, which has.an activity.t uces AXL expression :
level or%Ov%%'h?%b@{%}g%ﬁ&%%%‘I@uggﬁgﬁm I%HR? ARtB0 3:/z g‘ggﬁ%%%e%‘?ﬁéeffﬁ% ing (a) or

(b): (a) an antibody (Ax284) produced from a hybridoma deposited under Accession No. FERM

BP-10857; orddahlian antibady [RxesdlRradgedixom adahigama denasited: underdpsession No.

52 FER BP-108§/4. 4. An antibody that binds to the same epitope as an epitope bound by any of
the antibd fggsg)élco?ﬁf%s to claim 3 or that comprises a CDR sequence identical to a CDR sequence

corfiprised 5in diyneditecamifiradiod KEcBNHgwesahedpazd by amplifiboglpyrP@Riersgiouences of heavy
e b i SR U L e

, n e : an , ively. . ) (
ey I IO A e ALY AR e o N R0 S e B A TR bocl
accordipgptaaimps Wvithag9ubstitetion tdelgtioss fnsier;ipnm,ta‘ndfaﬁhdlﬂfreﬂag;faﬁde@fsmmwino acids,
and is fypetigrally-_ey i.valémeivaerm@me%@&fé&@g&ﬁ%@%ﬁdﬁo%ﬂgagggﬁ?%@%9 to any

of claims 4 to 6 that js % chimeric or humanized antibo e following

(@)r (B¢ 137 g A yBRHSIAS o SBSiRbP MG ATRIYGEPIOG URE FNIEIPA 0fE 5 79 RXDBAY; or 20(b) a

hybridofusi atepesiied witl €EFCeassiGado FERIVERP:d 085415225 vl tARAnEedengsisskhibitor or
cell-g r IS | [ ich.binds.to FND an active

ﬁ]gredigﬁwgﬁ%ﬁ%ﬁ%&%{éﬁéﬁ@%m o?f?glf%ﬁoi%ﬁ%%%r |ngh%(r)1 g a%r%r ,%Jﬁg%n the antibody

is an afREGdPac R IRRGISvER seeeiathadiar @ipuring 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 Aggg 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



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 1 as an active ingredient. 5 134%he 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,

melanoga, end r%?(f:-'g'fie hcanger, ?%/ﬁﬁiagﬁe_r_\% Iouﬁﬂgg&m?y élthérgs%%cer, cancer stem cell,

breast cancer, bfadder cancer, refial ¢ancer, ma, neurobldastoma, geal cancer. 54 15.
The antfbd8yiattoring toddbita<l-WhibH tiodbAstdiaveatifed uphedbhsriiafarD dhildfioteiactivity. 55
ABSTRAGRyThe presif inxanieed hatersurserted nnEogusingmoti:dgt patiealies it specific
5functionsth'{\ﬂﬁ)ﬁ@§@rsit@g}v nt%rs S diaméfred tf]ﬁa%t the antibodies h%ve%g ‘ '
angiogenesis SUppressive eHecrSNg an ARGtIREPRRES ARF GBI SRR dthe present invention.
Thé antizaebdanbodiesMilinoidSEMimentiomare The®VAF angidgenesisinhibitoiseand agents for
inducing.afsimhibiti t@hp&apsra&téemtw{{ssé %ﬁ%&&@é@iﬁ%ﬁk}\%ﬁ%@@é&?% AKU
KABUSHJKI KAISHA <12%‘>,quc Qrg.:ll Anfibgody Cap%ble Of Bin mg To Anexelekto, And Use
ThereoPSTH0% BIIRHY G RUOSHIEB 3679971 8BHEDRY ¥apdiuied §& S ne/mL, and incubated

overnight at 4°C. 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® 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® 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’.



<160> 10 <170> Patentln version 3.4 <210> 1 <211> 21 <212> DNA <213> Atrtificial <220> <223> An
artificially synthesized primer sequence <400> 1 gggccagtgg atagacagat g21 <210> 2 <211> 23
<212> DNA <213> Artificial <220> <223> An artificially synthesized primer sequence <210> 3 <211>
138 <212> PRT <213> Atrtificial <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

10

15

20

25

30

35

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

mg/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 cancer were calculated
as tumor growth suppressive effects by comparing with the amount of tumor growth of a
negative control group four days after final administration.

Tumor growth suppressive effect (%) = (1 — amount of tumor growth of the
antibody-treated group/amount of tumor growth of the control group) x 100

4. Statistical Processing

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.

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.

[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
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)

MLCk: 5'-GCTCACTGGATGGTGGGAAGATG-3' (SEQ ID NO. 2)

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



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 505560 Glu Trp Leu Gly Val lle Trp Gly Gly Gly Ser Thr
Asn Tyr Asn Ser 65707580 Val Phe Leu Lys Met Agi 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 _1_15_120125 Gly Gin Gly
Thr Leu Val Thr Val Ser Ser 130135 <210> 4 <211> 5 <212> PRT <213> Atrtificial <220> <223> An
artificially synthesizt6é peptide sequence <400> 4 Ser Phe Gly Val Asp 15 <210> 5 <211> 16 <212>
PRT <2§§g> yretlilg}%inator Cyele Sequencing Kit (Applied Biosystems) 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.

5 2. Results _
The heavy chain variable region of the amino acid sequence of the resulting AX1.225
mouse antibody is shown in SEQ ID NO. 3, the CDR of 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
vatiable region of the amino acid sequence of the resulting AXI.225 mouse antibody is shown in
10 SEQID NO. 7, the CDR1 of that region is shown in SEQ ID NO. 8, CDR2 is shown in SEQID
NO. 9, and CDR3 is shown in SEQ ID NO. 10. |

Industrial Applicability

The present inventors discovered for the first time that anti-AXL antibodies have an
15 angiogenesis-suppressing effect and a cancer-suppressing effect. The anti-AXL antibody of the
present invention is useful as an angiogenesis inhibitor and as a cell-growth suppressant. Using
an antibody of the present inventio, 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.



<220> <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 <g11> 11 <212> PRT <213> Artificial <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 LeuCEuMatLeu Met Phe Trp lle Pro Ala 151015

1. An anti-AXL monoclonal antibody which suppresses cancer cell growth and binds to FND].
2. The antibody according to claim 1, which has an activity that reduces AXL expression level or

5 which has angiogenesis inhibitory activity.

3.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
10 (b') an antibody (Ax225) produced from a hybridoma deposited under Accession No.



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 Gi ger Pro Glu Leu Leu lle Tyr Lys Val Ser Asn Arg
Phe Ser 65707580 Gly Val Pro Asp Arg Phe 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 GisRMIEBly Jdw4lys Leu 115120125 Glu lle Lys 130 <210> 8 <211> 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 151015 <210> 9 <211> 7 <212> PRT

4. An antibody that binds to the same epitope as an epitope bound by any of the antibodies

according to claim 3 or that comprises a CDR sequence identical to a CDR sequence comprised

5 in 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 CDRI, 2, and 3 are SEQ ID NOs: 8, 9, and 10,

respectively.

10
6. An antibody that comprises a heavy chain CDR 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 claim3.
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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.



<213> Artificial <220> <223> An artificially synthesized peptide sequence <400> 9 Lys Val Ser As'r_1
Arg Phe Ser 15 <210> 10 <211> 9 <212> PRT <213§3Artificial <220> <223> An artificially synthesized

peptide sequence <400> 10 Phe Gin Gly Ser His lle Pro Phe Thr 15

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 FND1 as an active ingredient.

I3. 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,

10 pancreatic adenocarcinoma, gastric cancer, lung cancer, non-small-cell lung canéer,
osteosarcoma, colon cancer, prostate cancer, melanoma, endometrial cancer, ovarian cances,
uterine leiomyoma, thyroid cancer, cancer stem cell, breast cancer, bladder cancer, renal cancer,

glioma, neuroblaétoma, or esophageal cancer,
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15. The antibody according to claim I, which does not have an AXL phosphorylation-inhibition
activity.



