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WD 2009/ 062690 PCT/ EP2008/ 009548 -1 AXL anti bodi es
Description The present invention refers to

wa@pioveddes, particularly to nonocl onal anti bedi/EgB008/009548
whi ch bind to the extracellular domain of the AXL
receptor tyrosine kinase and -which at |east partially
inhibit AXL activity. 10 Background The AXL (Ark, UFQ,

Tyro-7) receptor tyrosmg{\ﬂsgﬁléé a menber of the

Tyro-3 famly of kinases e ot her nmenbers being
Mer (Eyk, Nyk, Tyro-1 2) and Sky (Rse, Tyro-3, Dtk,

Etk, Brt, Tif). It is a i_vat.e{j by bi nding of the
het erophilic |igand Gas&%—*@—?—@a,e cngtl prot ei n honol ogous
to the anti s coagul ation factor protein S. In

contrast to other receptor tyrosine kinases, AXL
tyrosi ne phosphorylation can al so be i nduced by

: L I
TR IR i 57 AR |ty 1q monociona
alﬁtiEodese/\ﬂEﬁthBBﬂ O ABe éﬂﬁ/ﬁ(_trelhnak Mdmmlnnaf dh(le pAXI'\n/bm;.lag@ptor
[ s/ Er nd. R enin .al ., :
spsneioRse S0d wjoh & Bas) pamay JOMRUARL agtvuf
expressed in a range of nornal ti ssues, including

brain, heart, skeletal nuscle, the organ capsul es and
e tissues of several other organs, and in

-mr%dﬂ%é'd?&rk %ﬁ hg& %)ggﬁ%g&é ﬁg dgﬁ? n survi va?I ﬁ‘%.h%r of the

T rthGObdaraﬂysof( Knasppi with thle. otts MeEmitedsl being Met: (Eyk, Nyk,

A(gé\] 24)1;?{')% QZ%%Q{]O'OH} jﬂtlsha%gﬁ grl Sl'ééo sanb glgtf?pgqy gjndlng of
tﬁé‘%t@r&ﬂlﬁﬁ‘é Ehg‘éﬁh' Ga@%'a‘ﬂwma pfotéin. hoﬂnolcb&&us €6l the anti-

004) and neurons (Al len et al
gulatlendf@@tqrmtem£ 1w coptrast tm ofherpiecentar fgasinenkinases,

@%o {r{e bﬁob &r@Hu agé‘ﬁsélgatb%]nﬂ}o‘i%% g)ﬂo?no;ﬁ'mtc binding.

|sp npaired p regat
As)(lal‘adtwahd)m deadmctot hgnaﬂmg ﬂmougiullalﬁ3-dxmasemldu(ﬁraoke et al.,

Qb 2T ha8 Ao DBl Pl PrEhb o bl Rasfik ana
A ¥RRRInFCE (GHupBP! A6 AMSO it isH 2498085 20015,

AXL is weakly expressed in a range of normal tissues, including brain, heart,
skeletal muscle, the organ capsules and connective tissues of several other
organs, and in monocytes, but not lymphocytes. Akt phosphorylation
induced by AXL has been described in survival of fibroblasts (Goruppi et él.,
Mol Cell Biol 17: 4442-4453 1997), endothelial cells (Hasanbasic et al., Am J
Physiol Heart Circ Physiol, 2004), vascular smooth muscle cells (Melaragno
et al., J. Mol. Cell Cardiol. 37: 881-887, 2004) and neurons (Allen et al., Mol.
Endocrinol. 13: 191-201 1999). Furthermore, AXL plays a role in cell-
adhesion and chemotaxis. AXL knockouts display impaired platelet
aggregate stabilization and thrombus formation as a result of reduced
activation of the platelet integrin 1Ib3.

AXL overexpression has been demonstrated in various cancer types, e.g.
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breast (Meric et al., din. Cancer Res. 8: 361-367,
2002; Berclaz et al., Ann. Oncol. 12: 819-824, 2001),

wa@imee®Bhen et al., Int. J. Cancer 83: 579- 58ECT/ERDOY009548
Craven et al., Int. J. Cancer 60: 791-797, 1995),
prostate (Jacob et al. Canger Detect. Prev. 23:

325-332, 1999), lung ( Wrmel et at., Eur J Cancer s

s A SO O Sy BT, A

Coooh! t21y8 6882452003, calon4Chesnebakt tntal. Q‘ameet83 £79-584,

18R; eavereta 1nb S Canses B 79787, Yogpl BiBgid Gpoob etal.

COahzet D%tteét' Pre@eZB?rBZEi3§Q 3697)34\91290gﬂﬁﬁ)ne| ety Eu@' J Cancer

Ito et al

%Ito et al . 12: 971-9

3yA6AcR 874, 5300 Do mastc (96Dt alncAuliseesdies @% | HordOTS,
9

20PET D Bupital; Oncdidy 6758 a57268k), dndBRIARR! @un ot

abp@nge Orcol.ph4:e898-806, mﬁﬁgereeal (i.‘.hlm.ngtZIZGDNAS(%H Biol. 22:

53540, 2aiEh. Bepataghibiar(TsovceCal, CRIGIICS 4035134 hoos),

tﬁﬁeﬁﬁgtd etal, %yrouabwgml 397153 2079&5%13581 f’rﬂ%&d 9: 563-567,

ost eosar coma’ (Nakano et is al

Che
1996), Memge@mgaymmar(mqmam eda ﬁfa87) e‘urtaermore in CML
(.%‘E%% %%@eil%ﬁtatﬁl%o@oéﬂg klﬂa%‘@arggéﬁ@ Cr\gﬁllf oncogenic

carcinoma (
potéHtiad4 Oﬁb—‘&igdhe 260@113v21 20y 199X Brausngere et al., Oncogene

A SRS 8 B 07, P A i 29501 B o R

(RBBRMREZ & 410 LikehiiH aFs: V35 L9868, 19919)wdsltébs%ma (Nakano et
acha/) was found to be required for mgration_and

al.nvhsBioh, Chem.t B7Q:5462-97Q5 "200%) malanamL{Yan Gipkel et al.,.
@aﬁ‘f&epo bs! é&a@@fﬁm @Wf%ﬁ&%) he§H”bt1ﬁr héck squamous cell
3n er via

rogati activity in vivo
carginemai (Breeh ed atlp Br daancerg2006 84vE446-6n2006 )\XL
(Vaj koczy, P., et al., Proc. 25 Natl. Acad. Science
U S. A 103: 5799-5804. 2005) or by si RNA nedi at ed

Misraiok e wbat had telenidentified |aand mbtastasisGas86€iatddE genbthat is
9294-9303, 2005) _ prevented subcut aneous and

lmregidatqgi in wrpsgwqurﬁashcaﬁqqrrp@ Iinesgsampared to non- -invasive
c%ﬁ%erlﬁ TRfhS A0 acfivi rwé oﬁﬂﬁ' ﬁ)o‘ﬂe‘ﬁ%(g ifdd %P%P‘P@M and
av en descri .

osses’ bi ol ogi ca
u@rasumnt idnulythiss activtyl ecomlﬂd r bd u dnhibitedkL byre dindibedy c dtelatment

(hRIAEOEB LV Srralarhi abeoaiER A 1 etlchy 3. "Biner via
é%%’b gg}af(yoogg@ghodegatw Geridry 6f AXal (V&k&ﬁ«}?l:omq Proc.
Natl. Acad. Science U.S.A. 103: 5799-5804. 2005) or by siRNA mediated
downregulation of AXL (Holland et al., Cancer Res. 65: 9294-9303, 2005)
prevented subcutaneous and orthotopic cell growth in murine xenograft

experiments.

So far two antibodies that bind to AXL and posses biological activity have
been described. One antibody is capable of reducing AXL mediated cell
invasion (WO04008147) whereas the other antibody has been reported to
reduce AXL/Ligand interaction. However both antibodies are polyclonal
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-3 rendering themunsuitable for therapeutic

adm nistration. Thus in light of the therapeutic
w@oioenslead of AXL there is a high need for nOPGIEPR2088/009548

AXL anti bodi es, antibody fragnments or derivatives

thereof that 5 effectively-gand specifically block AXL

nmedi ated signal transduction and which are suitable -

i rst aspect
e RAT UhplidETorisrongtiERadthlietathel 12 1P
anti body i ncluding a fragrrent or derivative thereof

hat, b |1 ul
Téi'ﬁ'gt 'Pciﬂr}gr?{/ﬁlﬁ WPﬁfﬁQﬁ” Lpo éﬁt@lu‘?fa?%(go{haeﬁ%r'ﬁ %uh"?‘“ need for
mdibcibia AL a?ﬁfdo‘diéé’ arﬁ’lb%ﬁ rﬁ@ér&ﬁeh@oﬁ'@fe‘rnb@ﬂ%’e@ﬁhéﬁé@f that

present i nvention f urt er EOSSGSSGS at | east one or
effeciivaly andesplesifically bipgir AXk medisted signabiransduction and which

24§ Ui Blop e i edp B Clc "ot phosphoryi at on.

the ability to reduce or block cell proliferation, the
ility to_ reduce or,_ bl ock an? eneS|s t he abi

bi |
Acgorindlycs Sreiohsiact & Penpissant sentond elasef oy mondclonal
anfifogye i‘PiE:ILle?Q?k tﬁﬂ?fnéﬁ?t Bﬁtd’érr\ﬁatlvbh%é}@bf'ﬂl‘éttﬁlndﬁ to the

reduce or bl ock medi at ed P13K signaling and
extrateliular domainiobAXL., padticulady obbumasi AXkedand at least partially

0 t hereby increasing for exanple the
'@ﬂé’iﬁ M|%Q3§'g§ a cell against treatnent with an
antineopl astic agent. Moreover the antibodies of the

PRsterair hPeaninady ShinArasent JRYERlioT Biinsr rpsaesane o least

‘ orn%c Hio?S d?tthérfonWPfggpfo?jErllé/s 'RERIfyY toSreduchEdt bIock AXL-

or SKY and/or manmmal ifan non-prinmate AXL, such

memate@ 2signal. . transdtmtwr sfibei fabiity y tonyeducele0sr rhlmlﬁ AXL

PPsPEASITIE the Bl 18 83ute BF bdkk' deiPproMfitefipiothel Bbilty to
rédwded or daAbck angtamneefs Abé ability dh rediite corcleleck tdedl migration,
WBOSBI B8 5 bl Dt el o by 58 7 ook
P@G.fméblfdctéd?'lﬁm dignAlifMahds itee absilityc @b ! reduce or block AXL
proliferation, tissue invasion and/or netastasis,

megdistesl antHappptasisthereoincreasing far example thesgnsiivity of a

%ﬂ%@%ﬂﬁ%‘ld %@igﬂﬂpﬁﬂ%ﬁgﬁ%b@asﬁ%&%{ﬁ@%r the antibodies

df rthies prestent rilvertions mdne exdibity highospectifisity dod AXL particularly
human AXL and do not significantly recognize other Tyro-3 family members,

e.g. MER and/or SKY and/or mammalian non-primate AXL, such as murine
AXL. Antibody specificity may be determined by measurements of cross-
reactivity as described in the Examples.

The term "activity" refers to the biological function of AXL, which influences
the phenotype of a cell, in particular but not limited to cancer phenotypes
such as evasion of apoptosis, self sufficiency in growth signals, cell
proliferation, tissue invasion and/or metastasis, insensitivity to anti-growth
signals (anti-apoptosis) and/or sustained angiogenesis.
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nmessenger pathways triggered by direct or indirect
interaction of AXL with second nessenger nolecules. 5

wab@onexsp " AXL phosphoryl ation” refers to the PCI/EP2008/009548

phosphoryl ation of am no acid residues, preferably
tyrosi ne residues, either byga second AXL protein
(transphosphoryl ation) or by another protein havi ng

r N Ak N : [ i
e AR YRBIAE) B ranPRBsd el ine actvation f second
mesbenger rmtmayzhmgmddmulreot of irkdiret mmlrast;on nf AXL with
particul ar but n(? limted to human cancer cells.
S‘Pﬁ%'i}d Rnsssengsr nAlecyeSresult in the replication of
cellular DNA, separation of the duplicated DNA into

two equal |y sized groups of chronosones, and the
ThieytermalAXlLi phesphorytatione defeys mdhee@hg;pmrytaﬂqw ef amino acid

8hbs, g o B o T 8 Sl A v

(Pasdphosphprylagon)cortsy dvethehn pscpttb'm yavihg proteitkimase activity.
AXL-nedi ated signal transduction. The term -
"angi ogenesi s" refers to all AXL-involving processes

| T?‘lrégfreﬁ Ol Bl ratich t faferdteV4INAKL - |H€5vagoﬁﬂ>c‘é§§t§§|u$nderlymg

pre-e I Ssti ng vessel S, In partl cul ar
the mpreduchpmef/\hummrcedlapm partiguler buti nothmied to tweaan cancer

RIS eSS coBiBtEE, B o1 Pefiuf o, Hd ebyalic SHf Tbediar DA,
sepacationr ofndieé hdluplidated! DNA airito atwd oeqaally nsigedt igooups of
cheaberomba0ANd Jae FAYSIGAL dbaroN EANed GickigrSe &a?snruwe"s

t I
Bl $59) BRSRIFy) B BN BT o calgRt o i omvites
dﬁQNXbapaéfyerablyomcqulagyAXt phd>$phoryﬂlomf and¥ar, AXL-mediated
pref erably i,ncludi ng AXL phosphoryl ati on and/ or
Slg(La 5&’2‘/’@ ti08i gnal ~ transduction. The term
"metastasis" refers to all AXL-involving processes
t hat support 30 cancer cells to disperse froma

Tive teamy'angiagenegish eefess ¢o phAXU-ipvphing procasses rth%ﬂ eaniribute
W 58 D o o0 Y8488 R MACBILG T o B0 B Beiculr

beit seothiimited ntot hewb tuakyor IsrnIpplymsg idlobdrvessels. eTleese tprocesses

irv,@:c I%@;Iggl\ég%nt \ésgg 8@?52@ ?erg gglgrlvﬁvfairr%tlglrgp 6n and

s??&ujlﬁf SﬁvéMﬂEﬁBﬁﬁaﬂ\%ha?t‘élﬁé ‘Hﬁr@étldipﬁﬁﬂ%ig&atl@rﬁ of pericytes
ecretion of angiogenic factors, that underl

asetwalt s dasali membrengufformation: faedveased stabilization, vessel
perfusion, or secretion of angiogenic factors by stromal or neoplastic cells,

and shall be stimulated or mediated by non-catalytic or catalytic activities of
AXL, preferably including AXL phosphorylation and/or AXL-mediated signal
transduction. '

The term “metastasis” refers to all AXL-involving processes that support
cancer cells to disperse from a primary tumor, penetrate into lymphatic
and/or blood vessels, circulate through the bloodstream, and grow in a
distant focus (metastasis) in normal tissues elsewhere in the body. In
particular, it refers to cellular events of tumor cells such as proliferation,
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by non-catalytic or catalytic activities of AXL,

preferably including AXL phosphoryl ation and/ or
wWoedb@t ed signal transduction. 5 The ter m PGIXEP2008/009548

nmedi ated anti-apoptosis” refers to all AXL-involving

processes that prevent humanscells, preferably but not

I imted to human cancer cells from programed cell

: ; _
o3l SRERR B by R Wbt ED6R, 4, sporgton o
ahgmsgtaad: fa@td‘rsn&rat%d&rlycmetaﬁbhs dndare sticrutlated of mediated

h h f hd
bR BRRTRIAIVE eraEErn AV EsagE XL opremiably | ERTUGRY AXL
hasﬁﬁcﬁma%nca‘nd/émeaﬁé&@@ed srgeﬁeﬁhﬁgdmﬁjnat ed

S|gna|ng and are stinulated or nediated by
non-catalytic or catalytic activities of AXL,

TR A S SRR o i

pfocesees that/wnéVﬁﬁXLhuniauﬂgellanpﬁMbQG buhawd Iited rtg human
activitije to are =1
canearerals orppogiamMad el sl aBaosisS: T hadicularpt efers

t&ﬁroce%@eg thaf bré\lé‘f‘ﬁ hunY¥e idens, bﬁ&er@bﬂﬂ ng naf h#n‘fthYtoofﬁuman

anti b y pr esent | nvent| on AXL
cancey ogllsr frpm/vmdtmsnb@f gpepiosish #roggh mrowéh rfa@t@r mtmfawal

hiBokigo8Rpaslre! £ chBmblferdbburiE oeRie T rGuidldh, Htihitiatidn of

usi ng shon resoha

thd Fbsﬂlpilﬁtvrréce;ﬂad-/nﬁédlbteﬂlgﬁﬂmg ezrridlmfe btmkmled or medlated
i mmunosor bent ass El A ( enzgg{xl nmunoassays) CJ:{
byra@nmmﬁéyssﬁ{yﬂcmaoﬁwu@seg L.aRtetsERRlY Yincluding’ AXL

phﬁsﬁﬁ ofYion Snélor KRS mETaten aicf HashsopBagh. the

ave at l'east one igen ing site,
one or two antigen binding sites. Further, the

Ir?1 %ﬁgg?g@ﬁ&%gsﬁg‘%ﬁnﬁﬁ ubqlu %sagﬁm c@ $i hse elr%%g activities
to ARUNSE RDUE i10- 50M3cbrﬂow%'ﬁ brefe gouEi 10 CheomMlower, and most
conprises a varl abl e mai n and optignally a const ant

peefetably KD Fal0aM er !mmr WVhethee Shp binding @ctivity of an antibody
R ke 6 L A G T5p of B GFo
methods «nupdnemeﬂrtoseysklltmi av theniartg Foe gixaniplé (b)) activity can be
R APk ol ey B, BT o
(692N RES INARABRS rbsHY HESHYRT/ B0 feétzymé immunoassays), RIA

(radioimmunoassays), or fluorescent antibody techniques, e.g. FACS.

In a second aspect, the antibody may have at least one antigen binding site,
e.g. one or two antigen binding sites. Further, the antibody preferably
comprises at least one heavy immunoglobulin chain and at least one light
immunoglobulin chain. An immunoglobulin chain comprises a variable
domain and optionally a constant domain. A variable domain may comprise
complementary determining regions (CDRs), e.g. a CDR1, CDR2 and/or
CDR3 region, and framework regions. The term "complementary
determining region” (CDR) is well-defined in the art (see, for example,
Harlow and Lane, "Antibodies, a Laboratory Manual", CSH Press, Cold
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Spring Harbour, 1988) and refers to the stretches of
am no acids wthin the variable region of an anti body

W baw/ogobirari |y nakes contact with the anti genPCT/BP2008/009548
further aspect of the present invention relates to an
anti body including a 5 fragongnt or derivative thereof
that binds to the extracellular domain of AXL which

SESIRY Haftioyt 18BERof SIS inG KitdloeR BF sl RERLGRAR the
variablesitegign of ah ahtibopRidt prisnatilgunakes &E@abﬂukmthe hﬁtlgen
22, 28, or a CDRH1L to sequence differing in 1 or 2

amno acids therefrom (b) a CDRH2 as shown in SEQID
Agfﬁ‘thér?a t of he eéeﬁDlﬁV@ntléﬁ%l%'?é@ t&lianf Sﬁﬂltﬁﬂiy ihcluding a

acl ere rom and (c) a CDRH3 as shown

fiagnsao ¢rm$mtlv98thezaof that bmdSatq:tbmsxtra@@flmarcdomam of AXL

wiich Solfifssis et BatoRFRg Hitln HBhG Acf edderté cBnprising
at tuEstioheQDR séleeted frora theigrowp eohsidting bém t he group

consisting of 20 (d) a CDRL1 as shown in SEQ ID NGs:
13, 19, 25, or a CDRL1 sequence differing in 1 or 2

(ﬁ&no aciz0epR1$ s Qﬁbwf\q}l SEQDFEM\J% 9B0YD 28 P 'd:ibRH1

14, 20, 26, or a sequence differing in
sequengerdiffering ins! ohémﬂmomcnémme(ref)'om CDRL3 as shovvn

b 52 B EARr B Sl SEGL DR, 12055 96 % coRH2
stéﬁgegl):(?:dgzerag irb?dvgmlrﬁgréddsﬁmdrbkommdepl t ogcrer 23
(Ehbodi rreﬁtaw'égzﬂﬁ shewp 'Eoérgﬁxb%sﬁ&shggvﬁ %,9 a CDRH3
s‘éﬁﬁ@hbé 'dffférg#g |'nef)38F Z%gglﬂ@%@ﬁrﬁﬁéﬁgnf romthe group

consi sti ng 1 as shown in SEQ ID NO 16,
or a CDRHL sequence WD 2009/ 062690 PCT/ EP2008/ 009548

- %!,E“ ;tflg%tﬂg in 1l or 2 anmno acids therefrom (b) a

a own in SEQ ID NO 17, or a CDRH2 sequence
othief lighti ah@in mndinoracid sefjuence icdmprising bt teast amé CDR selected
from the group consisting of

(d) - a CDRL1 as shown in SEQ ID NOs: 13, 19, 25, or a CDRLA1
sequence differing in 1 or 2 amino acids therefrom,

(e) a CDRL2 as shown in SEQ ID NOs: 14, 20, 26, or a CDRL2
sequence differing in 1 or 2 amino acids therefrom, and

H a CDRL3 as shown in SEQ ID NOs: 15, 21, 27, or a CDRL3
sequence differing in 1 or 2 amino acids therefrom,

or a monoclonal antibody recognizing the same epitope on the extracellular
domain of AXL.

In a preferred embodiment, the antibody comprises a heavy chain
comprising at least one CDR selected from the group consisting of

(a) a CDRH1 as shown in SEQ ID NO: 16, or a CDRH1 sequence
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(c) a CDRH3 as shown in SEQ 1D NO 18, or a CDRH3
sequence 5 differing in 1 or 2 amno acids therefrom
wW@e@p062690 | i ght chain conprising at | east one EBDREP2008/009548
sel ected fromthe group consisting of (d) a CDRL1 as
shown in SEQ 1D NO 13, or a7CDRL1 sequence differing
in 1 or 2 amno acids therefrom 10 (e) a CDRL2 as
e 1 SF2elmBoNRigd herfrofh, CORL2 sequence
[ I'ng I none or two amno’'acids therefrom and (f)
(b) CDRL3 asCBIRW® asrsHep DSED IDSNOor1 7 EDRICGDRELA seqgeence

[ffering in 1 or 2.an,no acids therefrom or an
d m@ngpr grﬂ’?'ﬁ‘&ﬁﬁ"?%ﬁﬁ?%@"@he same epitope on
(Epe extracebRHFhs howiPREBE@HDAND: 18] 6 4 CDREI3 sequence
preferred enbodi nent, the antibody conprises a heavy

differing incbepRiaming anids thesefreMe CDR sel ected fromthe

S0 ] ST L 9o o 5 Pyous

considting lofrefrom (b) a CDRH2 as shown in SEQ I D NO

| (éﬁl dgrtﬁér H}:?lzage %‘@@f&s@g&@ h@:s. 3 8:]Cé$rﬁggquence

diférirdfin Pbr 2 drhiRdhcidsitiefon?S differing in 1 or 2
am no acids therefrom and/or a lléﬁgct chain CO%{I si ng

(e} | east a0hPRbZRas shewrein SESINTDhAQr Hpor adhbRdd4 aggquence
. . d D 1 19, CDRL1

di%e&ﬁ‘@ge %&%@?@HQ%@@SQP@%&#%@M ds tggr :f rom

(80 (e) aalDBRA.3aas shown imSEEDN1IDNED: 1200r ar CBRLBREEquence

uence, differing.in, one,or two am no acids
d?fff‘gl"&\"ohpférﬂi“m AHerefra@. shown in SEQ 1D NO 21,

o anPmeRBERnaE SHEE®, retioghfind) ¢hé Barelépi ?@b’n%@@x&acenmar
thaerefrom WO 2009/ o'ézggo F'éqr/ EPZ?)OS/ OIQ 48 or an :

deprajoladAfL.ant i body recogni zi ng the sane epitope on

the extracellular domain of AXL. In a yet further
preferred enbodi nent, the anti body conprises a heavy

Ic reifurther preferred embodiment, the antibody comprises a heavy chain

comprising at least one CDR selected from the group consisting of

(a) a CDRH1 as shown in SEQ ID NO: 22, or a CDRH1 sequence
differing in 1 or 2 amino acids therefrom, ' '

(b) ‘a CDRH2 as shown in SEQ ID NO: 23, or a CDRH2 sequence
differing in 1 or 2 amino acids therefrom, and

(c) a CDRH3 as shown in SEQ 1D NO: 24, or a CDRH3 sequence
differing in 1 or 2 amino acids therefrom,

and/or a light chain comprising at least one CDR selected from the group
consisting of

(d) " a CDRL1 as shown in SEQ 1D NO: 19, or a CDRL1 sequence
differing in 1 or 2 amino acids therefrom,

(e) a CDRL2 as shown in SEQ 1D NO: 20, or a CDRL2 sequence
differing in one or two amino acids therefrom, and

\})] a CDRL3 as shown in SEQ 1D NO: 21, or a CDRL3 sequence
differing in 1 or 2 amino acids therefrom,
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s conprising at | east one CDR selected fromthe group
consisting of (a) a CDRHL as shown in SEQ ID NO 28,
WwW@e00a/026RH1 sequence differing in 1 or 2 am nNRPCHEPZHS8/009548
therefrom (b) a CODRH2 as shown in SEQID NO 29, or a
CDRH2 sequence 10 differinggi-n 1 or 2 am no acids
therefrom and (c) a CDRH3 as shown in SEQ 1 D NO 30,

of R RPPRLEnaEaASg (oLki iR g Saherbniord b fdlficotuiar
donamiCbRAM]. ect ed fromthe group consisting of is (d)

a CDRL1 as shown in SEQ 1D NO 25, or a CDRL1 sequence
differing in 1 or 2 amno acids therefrom (e) a CDRL2

Iﬁ‘% ﬁl@ﬂﬁhéﬁ‘pr@?é?ré@eﬂ%ocﬁﬁ\en@rthé 4rtiBbd heav¥ chain

fererron 3

, fering in one or two amno acids t erefron] an
canmnaum aklegrbome iGDRselected flom the gupcansisting of
sequence 20 differing in 1 or 2 ami no acids

therefrom or an nonoclonal antibody recognizing the
(spne epi adPBRH1 akeshown st SEQ!IBr NO: @8yeorna @DRM1. s@Guence

[h anot nmbodi ne t he resent invention refers to
défﬂ”ﬁ\gtmbﬁﬂﬂ/s %Hﬁrq%‘ﬁ%ﬁ‘%{e BTy chain anino acid

(R&juencea%bmzasfémﬁ ¢ SEQUD NCR'PY, drl # CORHIES:ddience
, 12 or at |east the variable domain thereof

differing i ﬂmemoomfd@ﬂtefeﬂam @§da sequence identity

at Ie
( cid sequence seﬁég{o‘g&rﬂo% Q%N&gj@o&ﬂgﬁ%‘?s 3n8e%l1gence
diteging iD NOs2 amin®,aclds tiverafrohgast t he yarl abl e donai n
Al oighbengh PREEIS Gt TR are G S edaiTaBae aroup

cbﬁg@gﬁgyfng t he sanme epitope on the extracellular
omai n~ of AXL. WO 2009/ 062690 PCT/ EP2008/ 009548 -9
(¢Qs used BEPRL1 asahowicin SEMIR NO:p2dveea €RRL1T sequence

am r @yg ﬁ‘iﬁbg%&s érgﬂbgflt es the percentage of

are nt I C bet ween the sequences.
(& eferred @I&ﬂeamaﬂmmeqv&ﬁ&ﬁ bNQ:h26, ov anCDRLZhseguence

0,
d?ffenng mqgneeng;e ’c\/\llc(fI gnmtlrlut) cuIs t% re orrs1t ar? &
f a CDRL3 as shown in SEQ 1D NO: 27, or a CDRL3 sequence
differing in 1 or 2 amino acids therefrom,

or an monoclonal antibody recognizing the same epitope on the extracellular.
domain of AXL.

In another embodiment, the present invention refers to an antibody
comprising a heavy chain amino acid sequence selected from the group
consisting of SEQ ID NOs: 8, 10, 12 or at least the variable domain thereof
or an amino acid sequence having a sequence identity of at least 90%
thereto and/or a light chain amino acid sequence selected from the group
consisting of SEQ. ID NOs: 7, 9, 11 or at least the variable domain thereof or
an amino acid sequence having a sequence identity of at least 90% thereto
or to an antibody recognizing the same epitope on the extracellular domain
of AXL.
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In a particular preferred enbodi nent, the antibody is
sel ected fromthe group consisting of 11137, 11D5,

WQARMYRA6wH0 an anti body recogni zi ng the sanme epPCDPR2008$1009548

the extracel lul ar domain of AXL. 10 The anti body may

be any antibody of natural agd/or synthetic origin,

e.g. an antibody of mammalian origin. Preferably, the "
constant domain -if present- is a human constant

domain. The variable domain is preferably a manmalian
Asausedb| herdimyeisequence idertity'h beheeerotwa polypeptide i seguences,

infirmer; 1 peresiad of SAund-aaRE BatAreriReicB) hedyesp the

sbﬂ@ehéé’éenpré’ﬂérlw sdptidee deﬁ:ﬁencéQDof theEinVedfiiodr have a
lgMty Bﬂe erabl‘y of the 1gGor IgMtype
SEALEILE tdyntl of aldeasi M%ed to, the IgGl-, |g&@-,

| gG3-, '1g&4-, IgMl-and I gM2-type. In nost preferred
enbodi ments, 20 the antibody is of the human | gGl-,
Ith g%rbculhgﬁr—‘bfeypd erﬁbodihm,stk\eobntmqniyas selexted froen the group

apSRteg crted TBRAL TG, ABB2S8 1A antbofiunincBniFing dpe same

eﬁﬂbpé%tthéléﬂra@eﬁélasaonﬁiﬁbeL sotype but, rather the
anti body as generated can possess any 25 |sotype and

that the anti body can be isotype-sw tched by using the

TR SR a1 SH, AoRBBLT B 985S 80 WRHARBIGH! o.g. an

ropriat e expression
antibbdy sf oeEmatian\ozigin. d?mlfermblyectm eonstand dogiaial-if present- is

t echni uest re the art _ and, th .
o P s SR, e wAARYB Ao R g 3Ry A Fammatin
vhfighR %ﬁ‘ﬁalﬁn@@ bnhhhi%rﬁliéd ¥ AhRuidihmvanablo@main. More
i ncl udes " ?qrrents or "derivatives", which have at

nr@f@sablyothé @m ogris Bi Gimedics humanizedher hinap @jibody.

Anti body fragnents include Fab fragnments, Fab’
fragnents F(ab')2 fragnents as well as Fv fragnents.
N’@ ﬂﬁmﬂidyaﬁﬁbé inEntierCoay/ o ebte IgALDIgDe; gkt igteer tgM-type,

N N T E b

|§@QL b| d;a snﬂhh- agsm-anag! IgNeR-spel i lrdostr gﬁefméd drabbdignents,
an antl body-Ii ke bi ndi ng_ activi ty that bind to AXL. 5
tlwantlhodm Qfdheémm@ﬂ lgfgé peE20MtI9GHWRE on, the term

"scaffold protein", as wused herein, nmeans a
pol ypepti de or protei n with exposed surface areas in
As discussed, supra, there are a number of isotypes of antibodies. It will be

appreciated -that antibodies that are generated need not initially possess
such an isotype but, rather the antibody as generated can possess any
isotype and that the antibody can be isotype-switched by using the
molecularly cloned V region genes or cloned constant region genes or
cDNAs in appropriate expression vectors using conventional molecular
biological techniques that are well known in the art and then expressing the
antibodies in host cells using techniques known in the art

The term antibody includes "fragments” or "derivatives", which have at least
one antigen binding site of the antibody. Antibody fragments include Fab
fragments, Fab' fragments F(ab'), fragments as well as Fv fragments.
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whi ch amino acid insertions, substitutions or

del etions are highly tolerable. Exanples of scaffold
WQe@wve62080 t hat can be used in accordance w th PEEEP2008/009548

present invention are protein A from Staphyl ococcus

aureus, the bilin binding 1Qoprotein fromPieris

brassi cae or other |ipocalins, ankyrin repeat

ORHFAES o lop B SR, a2, RaphggeRana

diabgtiise Dadyatives of tid aintibpdptstiall also ineludey scaoldaproteins

nBving avantiadyeike dnanaaengy et Bae o AR o1 doa”
protein. Affinity function nmeans a protein binding

affinity is according to the present invention. A
Wthin ftbe ccondextbef ther presendlinverdigrarthel termy Tseaffolek preteins, as

B4 DB RS F REHHGpHR, ot BRPR BT SopoSpfsurtdbe areas in

whishe Batne mlwinmﬁrﬁuﬁstlmtwnsaérf deletipnsrareghkighly tolgrable.

be obta rational, nly, .
EXaPlath 00 GO RIS gl (988 PRGUTR IR, dgRadenes with the
pRAERK SV eREiBh '%ﬁ'& in ﬂ' &ﬁrStBthobsgc@é)aﬂféﬂse'tﬁb Bilin binding

proteln di spl ayed on the cell surface, for binding

peajeint fsomrPigris biassicae pabtlwdfmﬂauns,| anletrip repept gyetginss and

i TarBbe BRI BRI bRy ur, D Eiftectinol.t6:

43?3@6 é'ZBIO% OESﬁ@deé’hu%lgf ustaffold prcﬁ)almcfh bbeegacdedhéﬁ grafting
It i on, S 0] rotein avi
oF intaATIBEU ATEB, UHting Gliie, 2% FYo dhs Selde Famewaik of a

%rb rfoﬂié‘beFHrSfeer‘)'Mﬁ’fﬁﬁl ifdRctigitahs %at protefrA titdiflg aﬁ' inity
0 which can be “grafted wi th binding domai ns™of

aaccefdmg tp they pegreand dnventissn fAe scafieldigan bﬁgs ructurally separable

oSS i SRR, cBRIRG BNy, i gonera,
pidteinsnappéarindi suitabie domh@sdema}opmehmﬁ sdia:h artificial affinity
TS S o “McBS kel o Bl R B pigetora

prtein &&%enﬂ&t&%md}tﬁ@@ ) 'és‘?;?éhrfh@? ag%ﬁﬁmiXE haighe?Ypurified

varlous met hods known to those sk in the art

proteinuar rmyotein lisplavesian the|geiepurfare, sipht bieding, agents in an
aﬂH’%}aEf's%aﬁBHjllﬁr\éﬁ’f{ 5%%%00 CQ&II'I Whi Ogﬁg k@gw fPthe art

varl ou I na
(Bkervan 3.0MéD RE68 O&ﬁ&ﬂnPBﬁ;E%OA&aOGQBQS 3371350, RARE; Binz

ol I, B i BBy GBSV 4o, &

stéﬁﬂfélﬁg%rbté?n tHRTPhN ldritiboldy IkBebiRdINGOactiity ceRrIbederivet from
e .
an acceptor polypeptide containing the scaffold domain, which can be

grafted with binding domains of a donor polypeptide to confer the binding
specificity- of the donor polypeptide onto the scaffold domain containing the
acceptor polypeptide. The inserted binding domains may include, for
example, at least one CDR of an anti-AXL antibody, preferably at least one
selected from the group of SEQ ID NOs: 13-30. Insertion can be
accomplished by various methods known to those skilled in the art including,
for example, polypeptide synthesis, nucleic acid synthesis of an encoding

amino acid as well by various forms of recombinant methods well known to
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s The vari able domain (the heavy chain VH and |ight

chain VL) of an antibody preferably conprises three
waeavplesent ary determ ni ng regi ons soneti mes REI/ERW08/009548

hypervari abl e regi ons, flanked by four relatively

conserved framework regionsjpr "FRs". Oten, the

specificity of an antibody is determned or |largely

el CDR, such as a CDR of the VH chain or

tlgg%ﬁ E@?ﬁ?ﬂb%&o CDRs. The person skilled in the art

will readily appreci ate that t he varl abl e domain of

t he anti body,  anti bod msnt der ative t hereof
Asa\nasg besa Indicated gak th b #e\{rt‘t%e%f‘tftlﬂdeyt' hentibody

USF LerRAtiga thetedt m‘ thef éthtﬁaﬁécnu%h%ﬁée of the CDR.
R gotherent it |

ICIty an I ol ogli c function. | nsof ar,
Tihecganiable idonaini(the beamphalsue‘éHaand ighti chain é[rhx)uqtcauyantlbody

ROAB) WAL oMLBEN B IPTPRR R spmetimes
S g ik el e s
regionsoBy ‘hiRser Qfian, | they ﬁeeﬁﬁgﬁhd% Oéy A §9£ﬁfm'ﬂ5d or
Iérrg‘él @é‘te‘?ﬂtdﬁpg)’ at(f@gh Qgﬁp hsSFEDKR of ﬁ\%S\VHQiP\%upQRaEb‘?urahty of

ted 1nt atta sequence l1sting and required
@Rshihemdomhlledom theeart rWlHrreadtly appredirtestbiat ftlag| variable

R, B8 =G Sriolh ifagiRiL of BBt HigheBf hting the
am;a?/etufbcmeﬂocomf teahatti@&.lieslplﬁmkﬂtleccmystnmt@hoc:f ant|god|es of
af fini CDR grafting i - t t
fté'éhe%tll@@“b\éeqts%&ct G R biolRgied cusint iosatet. g ypresent
] tﬁfdléé1 %rﬁ%ﬂ?‘?%méﬁt@%%‘hvaﬁt}es thereof

derlvatlve t'her eof i nvention,” as | on

- aompisiag ad peastiong CPR s>f25e rahaverdescribedi \garlable domams and

GG 28888 Te0 T ale, YhaRftbny 7 ShRls, “infleF ' F iphFoved
bivéingnpropeptier asr the fag??d;@dpgelstgbed dn thie hppenhdéd vexamples.

d. lar], ~an
Fanglantzom 4o auxibally Thekgomprses, Bt fhast nece R fs secitad in the
t%%hbavs%?fu'eﬁee I|§Eﬁ§ aﬁﬂ%dlr&& ®yRb erﬁbd)&itr\b'ﬂté vf the |nvent|on

tified nonocl onal anti bodi és may be conbined in
thevskiliedh artisapd gar reombine | furthee £LDBasfeem the pgginally identified

PR shbdor HEFe PRkt 57 g specniy
drldRsr affi nltyh@DlR ghiﬁmlgtaa weEHkhown igithetazt &ndcaa also be used to

I fﬁfuglr&g Eéjéuqﬁ'@ tt&gﬁrrf}é %ﬁ?ﬁs)':&?pg Pegr 8{) ﬂé pntTllr)]gdy, fragment
d‘roﬂém%dmweéﬂoo?@@/ﬁf&ﬁ% %@Tfoﬁﬁzggaheo&%ﬁal spécificity is

I mmunogl obul i n chai n(s) can be further nodifled using
retained ilbrial advantageous that the antibody, fragment or derivative

comprises at least two, more preferred at least three, even more prefe.rred at
least four or at least five and particularly preferred all six CDRs of the original
donor antibody. In further alternatives of the invention, CDRs from different
originally identified monoclonal antibodies may be combined in a new
antibody entity. In these cases, it is preferred that the three CDRs of the

- heavy chain originate from the same antibody whereas the three CDRs of

the light chain all originate from a different (but all from the same) antibody.
The antibodies of the present invention or their corresponding
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techni ques known in the art, for exanple, by using
am no acid deletion(s), insertion(s),
W@ meeett i on(s), addition(s), and/or reconbi NBCT/BPRPS/009548
and/ or any other nodification(s) known in the art
ei ther alone or in conbinatiion. s Met hods for
i ntroducing such nodifications in the DNA sequence

AR B, ) e TEYEECRing using, conventon

édhrildufeh knoWhanethte artefor @(aynpleSbytmsmg,amjhbeaa:idadeletion(s),

G . .
|r]_s(g%€(|prgg),r§pt(siaﬁgg$(§)r %J\‘@@P"aﬁﬁb %ﬁ‘é/%& ng n;ﬁg)ﬁg{gd@nd/or any
g'fé?gmlﬁc fonS@)r hdWnY §n t (Y i élﬂ\%roﬁldn%n@H b _combination.

el muni ze r’ therapeutic purposes. A dei nmuni zed
Mathods figr infrodupingtsiah medifisations imthe BNA sequence underlying

th§| ! oﬁ(‘iﬁc@g&g\lﬁ&&?bﬁ%%ﬁﬁ%%rf@%%m IF@BE%IE eII kpown to the

pefscihasiilled inamiys | ajf sed,. e.d.) Sambnobk, MdlecGltB?C&ﬁung A

2 BochentUoRah g e adre lPbnigshel RN, oo

described in U S. Pat. Nos. 6,054, 297, 5,886,152 and
5,877,293. I n one enbodi nent the anti bodi es herein
Teeantibodiesy antibodye fragmenisi er desivativedtheseof are optlonally

SR DS3belle s, ISR 8l o proton
devoidoof ecmoaédhow S@qw‘topeslmaammw escatprized dyf rTorhelper
U T N T -
af NquNinschuhsl. | FENt B¢87-96M 200S) THYPhAKITHEUF® of deimmunized

correspondi ng sequences in antibodi es derived from
aatibody fragmerite orglerlyative dhergof enay berrarriad au @gydesaibed in

B PHOGNGE B.05# 287, 5,688, 152 ahd WM 203, SUCT o

bit0| Iogi cal activity (U S. Pat. N(L)JSA4 216, ng EI\B/brSri son

17 1088} §mbaRgiemotiis. ARODiesc Refiil, spesiivallaiaugg "ohimeric”
aﬂﬁssaie.b,eemrﬁ&fog%@ﬂm %nl\nh\é@ 3%&%@3&# #2 Reatgrare/or light

present invention refers to chimerized anti body
CbarrprlSslde@tICd ivéty yorc thaimolaaeus f@cmr@@@zeeﬁm $oapenggs in

SSERRC AP A% SR R B Wiy 9 bhrictr

amibody atass epgubolasshahileghe reatpinder of diwu:hay\(s)‘ isatdentical
ggst 90%t hereto WO 2009/.062690 PCT/ EPZOﬁE 80954 fi
wilfo% hamAlogoys i eorRSPONAING sEalenges & aoHBadies derived from

drioBiert $jfecis 8P befiiyitd td @nother antibody class or subclass, as well
as fragments of such antibodies, so long as they exhibit the desired
biological activity (U.S. Pat. No. 4,816,567; Morrison et al., Proc. Natl. Acad.
Sci. USA, 81:6851-6855 (1984)). The production of chimeric antibodies is
described, for example, in WO 89/09622.

Preferably, the present invention refers to a chimerized antibody comprising
a heavy chain amino acid sequencé selected from the group consisting of
SEQ ID NOs: 38, 39, 41, 42 or at least the variable domain thereof or an
amino acid sequence having a sequence identity of at least 90% thereto
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of SEQ ID NOs: 37, 40 or at |east the variable domain
thereof or an amno acid sequence having a sequence

WO d@pneeyo of at | east 90% thereto or to an aneCBPR008/009548
recogni zi ng the sane epitope on the extracellul ar
domain of AXL. 5 In a further enbodi nent the
anti bodi es of the present i nvention are humani zed or

o Y G B S o5 copssin

okI&}Efm ID'NO® 37,1400 bt msrt] () wfanablet damair thebsof or an amlno
rafting ternative net t f

AR shEsauRtireaheYG R SEaHPBCATenN ot inet 0% ele® gf B an
gessay F(f‘&dd‘hlng e samfdiepiofft 85 thet BRtrades I EURZRO3: AXL.

ner-a mani zed anti body has one or nore am no
acid residues introduced into it froma source which

470, TG FRpRAE 08 AHPRBATERCURE B, Hioands ar
huyririzéd )Ortfaky?rhlfmammlbddiamrHUmnamedbfoemmrtme arfiibodies

Humani zati on can be for ex | e rmed f ol
a6 b ORPETRIPAVARRQIAING, {91 RS- 'E%‘i%%?%‘eé" $h82s &ofnt such as

g@é‘r&%w?z§r @% %58*@\ 8@Iter&wmﬂo§§ fal -the PRIdiiclion of

hoeyen et al., Science,

: rmmmfanamﬁaedue(sw&swpu I@p\nguwsthet attuafyd anrdeseribeskin, e.g.,

SHERTCHEED Sbosi, WIBNTBd, Gerkialy) of RERiAEATRAYRaay has

onbuﬁi&mo?échmm ahddlresaiWSanmbldueed dntanit |ftmd|aaso(|t¢e9wh|ch is
Pat. No. 816, 567 wher ej n sugst a.gtl aII Iesseir
neR-ynae: hﬁﬁ%ﬁ‘%‘a UAN ATIRLRTId RESIOHES A6 Qe Fefied to as

“Wp&rlf'ere%i?fde%sw BE: §RMHANe8Kén fBhPaR Oi’r‘nébl'ﬂ%nabb domain.

species. In practice,” humani zed anti bodies are
Humanizatign isantbe fon exasuplesperformad: following theprogteed @f Winter

P ReRRRI e YPIRE el Bl RRLITEE 32 o220 [ dath SR dbfimedtn et al.
N%itefear appB23t3e7 p(nesemt Vlerhveeyerretr af eSridncea 239:1534-1536

(8887 i lbebtulinel R r 310 ftyiTS G G0 L b origin for

lﬁ%&r@b difdg sé§uéticedt of eashuinan ‘éhltlbébi(eﬁdﬁﬁ?dlﬁgly, such

ereof 'or an"amno acid 30 seqw)ence havi n seque

“humanizeg" cantiodiesere syvmericr antibogies 6.9 PabrNo. drb16:567)

Bra BGhSaRREIPTES BEl-Gh Sthdlf BhdIF vaRae, d8RSIF hbStbeen
sibstifuted by thef corresporadmgoseamemcesfeqmneacrmmhumm apec|es In
ereto or.to

ng%@qgglggrl@g%ml M&ggie@gggégtyg%%ﬁy r}mman ahtibcdigs in WhICh

some CDR residues and possibly some FR residues are substituted by

residues from analogous sites in non human antibodies.

Preferably, the present invention refers to a humanized antibody comprising
a heavy chain amino acid sequence selected from the group consisting of
SEQ ID NOs: 44, 46 or at least the variable domain thereof or an amino acid
sequence having a sequence identity of at least 90% thereto and/or a light
chain amino acid sequence selected from the group consisting of SEQ. ID
NOs: 43, 45 or at least the variable domain thereof or an amino acid
sequence having a sequence identity of at least 90% thereto or to an
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-14 anti body recogni zing the sane epitope on the
extracel lul ar domain of AXL. One nethod for

w@meossding ful |y hurman anti bodi es is through PEEEP2IES/009548
of XenoMbuse(r) strains of mce that have been
engi neered to contain up taqfqut 5 | ess than 1000 kb
sized germine configured fragnments of the human heavy

oYy 5o SR o B S ork R BPAXL.
G een and Jakobovits, ,(J. Exp. Med. 188:483-495,

I T e
)%rn%ﬂlltﬁ}é sf?ﬁlnkgg r?ﬁ%BCtNQtJES((é beéhre'l‘ig“\'%é?fedﬁb%dt&n up to but

| SCUSSG lineated Iin U S. Patent ;)l I catl on
lezsy than N0 kb sizesbgemsling coefigured fsagments ofitheohuman heavy

012" Sng s MUETRED 0o Soc TigA0eZ 3 ol | | Wature

GiHelids, 15146119624 98%), Chndffsre‘lé)ﬁéndl.‘lialaﬂjollitﬁ Jd8, BExp.edMed.
August .27, 1993, _08/234, |Ied Agrll

1887452:484,51998) wThe I aualabigdrorn AMGEN,

h.e@l‘ rr%ZI A N|)@a:fré%rﬁ86 fI I ed June 5, 1995,
08/£1é 255 BﬁlFeol June B 1095, 08/463, 191, filed

Ju?e 5 1995, .08/ 462,837, filed June 5, 1995, .

1§ 980, o, 0o SL L G0 ana
o@ﬁ?ﬁ@s@:ﬁﬁw.s‘. | Patént ?mlgagdg%ergallbwo&%'llaﬁg,ﬁo& eﬁi%dg January
18, 408 se 10535, sk Novieair o 1Bda. SRETRReer. gsd Juy 24

1%@91 06/'79*2’96@9 P@oe[]hlil'\'gé 1@9?6%8%3?1 8@1 1ﬁM%rch 15, 1993,
114,598 5,939 5

B aae o aaouo T 19830008/ 208 54 e s S 28501994,
offare:s e, Mef AR, 2, 1095 dian0"Rad, ida! AbrP 27, 1995,
0B 61584\ pfiledchinecd, 1805, 08/a84(B82) filechubhe SHd@96¢ 08(463;191,

s 420 5o 85 PPRR L, e e’ 1668, CBaeliassfied June 5.

1098 '@émda#m fildd Jdr?é’&) \4\999763"81@86 B5Y! Ifﬂé@ouune 5, 1995,

Decenber 271, 2000 he di'scl osures of each of

OBMRH 53831 eﬁieéaﬂt}ﬁes 5. aﬂﬁBﬁca@W@ﬂé 7580 d filesk e@@ﬁ%’@é gr e 1996,
0;&2{56’@0 3ﬁ|red”68éé’r%§>§¥ of 196¢ /5 & eﬁﬁﬁnbéol 41&;?863/0093820, filed

n an al ternative' approac
Ndvémlnbrr@ @otAhandvJL Bt Eatent Nos.l 6,162,963, 6,468,584, 6| V4598,

o758 954% 08B RE8%Y shPatdSe Faliltd68S 3P5838Y B3 3 068
506 B2, and 3 068 507 B2. See, also European Patent No., EP 0 463 151
B1, grant published June 12, 1996, Inte’rnationél Patent Application No.,
W09402602, published February 3, 1994, International Patent Application
No., WO9634096, published October 31, 1996, WO9824893, published June
11, 1998, WO0076310, published December 21, 2000. The disclosures of
each of the above-cited patents, applications, and references are hereby
incorporated by reference in their entirety.

In an alternative approach, others, including GenPharm International, inc.,
have utilized a “minilocus” approach. In the minilocus approach, an
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WD 2009/ 062690 PCT/ EP2008/ 009548 -15 exogenous |g
| ocus is m mcked through the inclusion of pieces

W@ povdiogdetlual genes) fromthe I g | ocus. Thus, BCEEPR2008/009548
nore VH genes, one or nore DH genes, one or nore JH
genes, a nu constant regioonqsand usually a second
constant region (preferably a gamma constant region)

eRhgantls o1l nfRES' hilgr e, iIGthR Yt pBblsAgiviaual

gen89)5fr8M tHeo ISIocuslL  FThus) onerut r‘doﬁe \H&tgyrrbsl\lme or more DH
5, 545, 806, 625, 825, 5, 625, 126, 633, 4

gsNes10n. oF mprend gemess army, eons an%fe@iw 3&%" usually a second

c

én%gﬁt 19’351005@5%%& : @é’mgnaég%né%g\ ﬁ%ﬂ)gz?’gﬁﬁﬁ&’ into a
cmn$7trqlmgfg$nmsemdn Eka’tmaglasmﬁallo'lr'lmatmrglmb is jescribedsin U.S.
PRIETENONG 585807 SR, A AT PatghEdN 2pim45.806,

5lg0E876\! | 91525, 1265, 5/63304125 Apalee:lam@n smoaazmoss 789 650,
07/ 574 748 filed Au 07/ 575, file

518, 5 87165, A1 B2805900 6 2P5455 eachio Lopbergand Kay,
U Patkritia 15,591 Y G 15023 48, 1S KrftiseritoRt aid Bins, U.S.
Pagzrit3804.33,612i208] 5p21,3676 antod 389,20k o Berne et fall @md u.s.

Patant 168548198 b Al Dinnf Gol P Rarh puerefiong U-S.

P{aﬁé’rﬂg% llib@tnoﬂ9°8’enaloﬂdé’@9 Wﬁ74f7g|8$d fildat CAu@ustlg% 1990,
he | SCI OSU ar e ere co orate
07 576,955 cMedoRuastsS =1B80c SRS aFe. Flsd BRsamigraty, 19901,

| akaP (o} S
0@?@%8“%9@5@25% o 2292@04\}88%? 189S June 23, 1992,
OVVEED)] 360, 7 filedd Proeseser M9m508/0569631144®3d April 26, 1993,

b 7eas i dull 42 oRedac By toanpal 1 Wvgrpper 18, 1003

o8B, P89, 2filed I:Dycdrﬁlbelf 814098 1081165,69%; filed eﬂecerﬁﬁerKﬂﬂJ h993,
has al so denpnstr gd ‘wlg gener t| on of h

08730% 6T e Siat TN .”a% IBRIOSHERS A AfcWhich jare hereby
lrf:cﬁﬁb&%te& %fé}!eﬁegs Sée Caeem@ﬁean P4iteRING. ©0 546 073 B1,

ronosone have been introduced. See, Eurog
ImatrationapplPatent o\pplicatior7Nogs an¥V@3203818, + N¥09222645,

VOREP2RAL "  WlaotPaRlor) WoRRTRke L. WRRAR086e ") Wibaazsses,
Wessh4486, cWwid8713852, and WO09824884 and U.S. Patent No.
5,981,175, the disclosures of which are hereby incorporated by reference in
their entirety.

Kirin has also demonstrated the generation of human antibodies from mice
in which, through microcell fusion, large pieces of chromosomes, or entire
chromosomes, have been introduced. See, European Patent Application
Nos. 773 288 and 843 961, the disclosures of which are hereby incorporated
by reference. Additionally, KMTM mice, which are the result of cross-
breeding of Kirin’s Tc mice with Medarex’s minilocus (Humab) mice have
been generated. These mice possess the human IgH transchromosome of
the Kirin mice and the kappa chain transgene of the Genpharm mice (Ishida
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breeding of Kirin's Tc mce with Medarex's mnil ocus
(Humab) m ce have been generated. These m ce possess

w0 b@taersin | gH transchronosonme of the Kirin nPCEER2908/009548
t he kappa chain transgene of the Genpharm m ce (Ishida
WD 2009/ 062690 PCT/ EP2008/ Q048 -16 et al ., ,
Cloning StemCells 4:91-102, 2002). Human anti bodi es

e AL B St R A1 20R) Tea o phage di opl ay

(CAT Mor phosys, s Dyax Bi osi t e/ Medar ex, Xonsa,

nphoge exi on (for Prolif Af f
qu%@ rbﬁf@'?ﬁ AN g@?é&%ﬂve@f@bﬂ erovq ﬂd"ﬁ’i’é‘l’qk’r ke Suitable

e'i@hﬁlé&erlﬁcg@ tﬁJtpé'feO%?qlmlfébet@ H dMls ?@AT Morphosys

conjugate a therapeutic tor g
Dyai Biosite/degtasex, éﬁorraa,cﬁwmphqg@ngr/&leplonl()fon@erly roliferon),

AABEERoF o BSPR ChT. Feinralihie B BT 0

fluorescent |abels, or enzyme |abels. Further
anti bodi es to be ut|I|zed i n accordance w

For daenapeutic PHIRQRESathe aptibady myl %CSZ@»JHS@M wﬂn a therapeutic

eﬁgkto@ggbsﬁ e§h§ rag ﬁberg% SRbxic of oducti on
ogeni € ant |es suc uman a odies in
m ceis descrl bed i n .g., W)9110741 V\D 9402602, WO

AR AROSERE L AT S Syt oo

|ﬁ&ué@fwo§©t&leﬂ|@&e!§?ﬂnb&§9beaﬂtaﬂmI(ﬁ?enz'yl‘mé labelyg, for
exanple, Fv, Fab' and F(ab')2 as well as in single

‘chains; see e.g. W8809344. If desired, the antibodies
Fgf I'\te*ﬂ%n'tlﬂ i'é"s'terbé@ﬁhié% M‘géi:to%’ar‘ndb \Mlﬁ tNé‘rp'r@&Lrﬁ |nvent|on are

omal ns o eavy and/or light chains to al
Sbr¢all|9dgx€mqgmm pn@bodies The gamertabwmcrpdﬂ f@B(HlﬁJIPEOdléCtIOD of

BB IS ARk B B i s

VBI9,110741 oW 9402602 WD 9634096 aedi WIO- 8683 1735.1 he -
anti body. Techniques in site directed nutagenesis are
wel |l -known in the art. See, e.g., Sanbrook et at. and

Aé“&ié@ﬁgsé‘d aBbve, ﬁ\‘éoéﬁtlbézdy bh%é@@ntlﬂﬁtﬂb}z%ﬂﬁ)’a Reriety of

made at an am no acid residue that is known to be

foimas gmldﬁmparrmﬂeteoag@b@nhesle indluding.aforagxampiesgFwvinFab” and
PR o SR Y singR ARSI es S B” FlosdOdaa, 0% T2 ons.

A nutation may be nmade in a

If desired, the antibodies of the invention may be mutated in the variable
domains of the heavy and/or light chains to alter a binding property of the
antibody. For example, a mutation may be made in one or more of the CDR
regions to increase or decrease the Kd of the antibody for AXL, or to alter
the binding specificity of the antibody. Techniques in site directed
mutagenesis are well-known in the art. See, e.g., Sambrook et al. and
Ausubel et al., supra. Furthermore, mutations may be made at an amino
acid residue that is known to be changed compared to germline in a variable
region of an AXL antibody. In another aspect, mutations may be introduced
into one or more of the framework regions. A mutation may be made in a

framework region or constant domain to increase the half-life of the AXL
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framewor k regi on or constant domain to increase the
hal f-1ife of the AXL WD 2009/ 062690 PCT/ EP2008/ 009548
W0 100%a6r6pbody. See, e.g., WO0009560. A mut at i OPCT/BP2008/009548
framework region or constant domain may al so be made
to alter the i munogenicityqgf. the antibody, to
provide a site for coval ent or non-coval ent binding to

| | |
BORRRE  SeF i OOBQQ R Anaiilih i o8 HrHnEHGR region or
coﬁsttahglddmaia\/\mdy By des made to?aférgme ?mmwnngardcutw@f the
vari abl e regions in SN at e anti
anfbed,ci6 DI Fuih o Govaisnt BE NiAcevaleTplding. tg another
rﬁ&]@culéaHPlcfiPéﬁerr %Wg?opérﬂés WAl dGhpRmcHlifixatioR’ I\/ﬁﬂé’hons may

constaht domain in single nmutated antibody. 10 In a
beumader inagpelt tof thaeframemkiyenghéb% constadtdemain and the

ng%Bl' ggqvg\iléph G L ect fl.\%\%@ %@kﬁo%ﬂfh lt%?ﬁ?tﬁ{)ég% mutations may

beninadedy 6rﬂ;’tlgﬂ‘@nbf tHe ﬁammmvmgim ¢hé \mmable re@lbhs or the
surface may be attacked e system functi ons.
CPBﬁtaﬁkﬁﬁﬁlaé“ in asingle |"M§§ﬁ%ﬁ9twycapabl e of fixing

conpl ement and participating in conpl enent-dependent
cytotoxicity is (CDC). Mreover, the antibody may be

I aoﬁ.tniherdspbchdhagarttkboldy meyehavaa constamt fdarpain wish effector

{c])ngls H@{)eéeﬁy :{sgln?qq%&%%f ﬁé eAlg bﬁ:@ eﬂa\@ b%‘f}nldsthearéﬂtlbody,

aﬁ&ib@ﬂ}bxnagrﬁent(dm@)vatm thetecff druteheell serface mdnys be attacked
anti bodi es of the jnve r a plic f or

t
by HETBRR Sy stem BNGHORS. Eeir exar R maybe,fapable of
RO BRI sﬁtahhﬁepé’f*tlégfé‘i gsm Eéfrﬁ'ilél'\'iéﬁﬁéééénd’érﬂeéﬁaﬁ)xmlty

In~particular artheros I's and t hronbosi s,
(6DSHe Maseowerathmiaviibedysmay bencapable af bindigg denEicuieseptors on

BERE B o RGP SRR ey I ! Bt
iy antisodysde pehdentwetiakdr @ytotoxieitg YADESG)L on or

hyperactivity. The 25 hyperproliferative di seases are
preferably selected fromdi sorders associated wth,

IRGFRARFOHREr RSpBEL W%ﬁﬂlb@ﬂleﬁxbf Qﬁé’rlﬁﬁérhtﬂih are apphcable for
over expr essi on Per eractlwt%/ such as cancer

therapeutic Featment pre @rafélurf@retrea Q,fdwmrprqldfeuaﬁyfe diseases,
C%gﬁ%gé?%& ) ldl%%ésaerﬁ Il o’laWSJ‘tﬂé%scFé%ﬁ@ and $K¢dbosis,

ano ovarian ca
dmwéatrelatedlaﬁseas% parpartedlac gilemenrslar Bapeﬂtctphy or diabetic

SRAasts nd o BRISRE B SRS oSSR A SEompaniad by
draRafsed 2By AXL expression, overexpression or hyperactivity. The
hyperproliferative diseases are preferably selected from disorders
associated with, accompanied by or caused by AXL expression,
overexpression or hyperactivity, such as cancer, e.g. breast cancer, colon
cancer, lung cancer, kidney cancer, follicular lymphoma, myeloid leukemia,
skin cancer/melanoma, glioblastoma, ovarian cancer, prostate cancer,
pancreatic cancer, Barrett's esophagus and esophageal cancer, stomach
cancer, bladder cancer, cervical cancer, liver cancer, thyroid cancer, and
head and neck cancer, or hyperplastic and neoplastic diseases or other AXL
expressing or overexpressing hyperproliferative diseases. |
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head and neck cancer, or hyperplastic and neopl astic

di seases or other AXL expressing or overexpressing
whpeneoel i ferati ve di seases. WD 2009/ 062690 PCT/EP2008/009548

PCT/ EP2008/ 009548 -18 I n anot her aspect the

anti bodi es of the present iLngention can be used for

the - co-adm nistration with an anti neopl asti c agent

for the treatnent of one of the above nentioned

di sorders. 5 Co-admi nistration as used herein includes .
m laaomémaspet:irmu amubnfdle?enoﬁﬂfte present imventien paeshmused for the

T N

aﬁavélﬂmmio‘hi‘eaad.g@,@efryrt her includes the adm ni strati on
of the antibody of the present invention and the 10

antineopl astic agent, preferably an apoptosis inducing

0 .
CHERMRERRFAT, s T8, norl o ¥ Byt A o ap amtiooy
of thgpprsent imvenfion avith an ahtméopiasilmagedt?sprefeeably an apoptosis
adm ni stratlon f an

b f the ent .
'n ApHnapRRSHn almrindbe: (v coRsptAN.furthey ingludes

Qﬁ‘lrﬁﬁh&raﬁd?ﬁu@ﬂ "tﬁeaﬁhtlﬁéﬂ’i"é‘ﬁtthé PPEsBnt invention and the
ooy (i e ar he sane tine) or 15

aptineeplastic lagent |pr§ferably| am @ppafasys Indwmgnaaﬁﬂe@wastlc agent,

r[ mé I?cg{qn og Syl éoccﬁ'gg&%gﬁ Graf! the BRIl B'f ﬁ'Lcﬂg Jistinct

Fagnment or deriva |ve
cofmpositionsy Got-admmlﬁmnomlncllﬂes the iadimministratibr offant anilbody of
i nventi on encodi ng, t he a ove- (;é{scrl bed 20 . .a

bo
i PTERATY IRVHAET WB: 8 eSO PRt FsRRh: PRI aBlY 38 apoptosis
ifd¥ind %neoBH@tleraééﬁtt Rghukadoush qreced ﬂ@As@i’né?Nﬁne) or

or reconblnant y produced chineri’c nucleic acid
sequertially, Gev@atinte@lsiny of those nucleic acid

nol ecul es either alone or in combination. The nucleic
acid nol ecule may al so be genom c DNA correspondi ng

The irhentiohi ftﬂ’trmmeelatesa teubshadleicalacikb rpol’etdudm encoding the

or., t fra and d ti.ves th r eof

apfibody: PREESEL Jrabentar ety AGeRRN; ofe e, inyapin. The
nBERIE radig m&é@ﬂél d¢ fRAURVERIOH erBudingnthel abvvedescribed
or multiple nucleotide substitutions el etions or

antibedy.oanrfibady fagment ep derivative dhereal simobentia. RNA; gENA,
%&ﬂngyg@\uéﬁgénggma@&d BIGACHE FGAdorbESHbdntly2produced

chimeric nucleic acid molecule comprising any of those nucleic acid
molecules either alone or in combination. The nucleic acid molecule may
also be genomic DNA corresponding to the entire gene or a substantial
portion thereof or to fragmenfs and derivatives thereof. The nucleotide
sequence may correspond to the naturally occurring nucleotide sequence or
may contain single or multiple nucleotide - substitutions, deletions or
additions. In a particular preferred embodiment of the present invention, the
nucleic acid molecule is a cDNA molecule.

Preferably, the invention relates to an isolated nucleic acid molecule selected
from the group consisting of:
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Preferably, the invention relates to an isol ated
nucl eic acid nolecule selected fromthe group

w@oamshexsping of : WO 2009/ 062690 PCT/ EP2008/ 009 5BGI/EPZ88/009548

(a) a nucleic acid sequence encodi ng a pol ypepti de of
SEQ I D NGs: 7-12, 13-30, 34942, 43-46 (b) a nucleic
acid sequence as shown in SEQ ID NOs: 1-6, 31-36 (c) a

(958 IR Ay, SERe EE enbirCa BifyftptidCol SELFONORE 7-12.
13£30;m4%is43-_?get?e$ﬁ]) (b)I grz(c) ugder stringent

(Dm apeefhasio peanench s S hcpeadl 8Bt 6. fah <

(@y% gb?@ac‘,’iﬁ%n‘iﬁlénéﬂ%r?% alr'ﬁctﬁrthé"séadéﬁéééﬁﬁ(a) or (b? and

Izatton 10 condifions”as describ for exa
(dhasamwnomn@tseauencemmmy@ndmmé@ (gdne» q>rm9£ under

0l i ular doning: A laboratory manual -
ﬁmcon@fﬁg&ri ng Harbor Laboratory Press, New

York, USA. Such conditions are for exanple

hybrldl zation in 6. xSSC at about 45 foll by a .
TREsIarT P iching: WigBroR sigent. CRRTONSY Peans e b Jisieic
aggj Cﬁé@weﬂfs RyBridizE viith oha aﬁQﬁhePDﬁ&Sf 3RindaPdizéSHybrdization

. | NV ntlon also relates to a vector co r|S|n
canditiongi as atesgribed cfonl exasnplet e Sambiookoat abai ' xp@@sse@n of

Bt in &0 T Ty BEFRE CBLREE gty sl (1380

q‘ﬁwlﬁmﬁ’i Harlm?rtrmicﬁ'ﬂtorp rPréQs,rN?w Yarki, (bJSAi IeSt-:chh !coladltiams are
e la

ferceramplorypriicio ok e oG SR abeut 5T €. Talava by @ washing

S@C%fﬁob%ﬁ AT 50NE, | prefatabRN2M0XE S dt B8R b0 022xSSC at

tor ontal ni ng sel’ectabl e ‘'markers for propagatl on
50fCapreferablyR:2xS8C¢ @t 68°Gl asnid 25 vector is
introduced in a precipitate such as a cal ci um

phosphat e precipitate or rubidiumchloride
Tibeciovention alsoorela'atesatocm vptiex contprising hamugleicl aqmd dn@lecule of

(R IRIIIOr SR Aepiar, By, 26, PG iR RGP PIgRND viral or

réﬁbﬂﬁblaﬁ}eéﬁ?r OlRétrBIIﬁ’aIIO6‘/@3‘&:&9‘5nSi}né"yal be! kérﬂlcbhbﬁf cofhpetent or
[1cation to host cells. 30 Prieferabl t he vector

rephqatvenudﬂfeeh\«eo Anjtee daftengasss ¥irahp ioptganarally wél occur
only in complementing host cells.

The nucleic acid molecules of the invention may be joined to a vector
containing selectable markers for pi'opagation in a host. Generally, a plasmid
vector is introduced in a precipitate such as a calcium phosphate precipitate
or rubidium chloride precipitate, or in a complex with a charged lipid or in
carbon-based clusters, such as fullerens. Should the vector be a virus, it
may be packaged in vitro using an appropriate packaging cell line prior to
application to host cells.

Preferably, the vector of the invention is an expression vector wherein the
nucleic acid molecule is operatively linked to one or more control sequences
allowing the transcription and optionally expression in prokaryotic and/or
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nucleic acid nolecule is operatively linked to one or

nore control sequences allow ng the transcription and
W@paovoeeabd y expressi on in prokaryotic and/ or VELT/EP2008/009548

2009/ 062690 PCT/ EP2008/ 009548 -20 eukaryotic host

cells. Expression of said onggleic acid nol ecul e

conprises transcription of the nucleic acid nolecule,

. t
oBGYBIE Hobt 8, BXBIERIE B NAq Ao AF56 hlpile comrises
transériptionl wf rthenalcleic aeid snomceleweﬂ)ﬂefémabm into @htraaslatable
[ Ie |nthe art F usual rlsere uIa.orX
egulataryr iEljmMeRAls Yesiocoretar it Bfikanlc’ Eels,
p%?éfm}ﬁéfnﬁﬂnxn%eﬂs?a?é WeANGHHWA & th?ds@ §l€lﬂéd3'ih e art. They
transcription and abilization of the transcript.

ugwrilyt compriseetaguiatory ssiquences ersuringc iniirtion of transcription
n a
abii 2Bpfonall, BoRLAS RigHly Alsd L SeMhigiah B Wlliiition and
swbﬂlzatumwft:tﬁws:tansehbts A?dﬁtxbnale regaulgtqry télemeditd anay tinplude
or tac nmot er col i
PRSI 8 Ml 85 SNt SXIIREorbpssible regulatory
e%‘r‘t‘f@rﬁtggﬁérﬁll*ﬁﬁﬁte%ﬁioﬁﬁﬁ Oéﬁﬁa@\%b Kost @Rld commprisd, &8 g., the

I N yeast ronot er (Rous
lasarttm i tacr promoteCi-Bnkakicand ml@ﬁhfgnd@guwora/ elements

o8l PRyt JF B S512 Pl 48, B, S8 o oL

prd‘mbtealim geast or, thet CMN&E S\AO- ORSMupiomater (Rbos wsarcoma virus),
enent's  nay rise transcription termnatio
BV panancat VA RanBes o Pt Mt B marBmAIBRGA gther
aRinh & celfOVB8sitgaleterits SwRRhY BES IrBghosble! Fort tHes initiation of

context, suitable expression vectors are known in the

transcription mcmmﬂamr glefmpts e R1RYe Sl rearepriss tr@rmvmtlon

FIOHHE e BESHE S RER P S, o e
dewindtreant an tre qmlyrxmleeﬁdmnlwetﬁs:rccmheh(t sultaml@eevmressmn
vBRRTS et kiown T i el duchicas Quaveiadieia YR GRirErsipy vector

pKDWMS PI@&?{F&I@}S%DM@%RMV RROMS1, PEDNABS (Invitrogen) or
bOV|ne ofme virus, may be used for delivery o

of
pﬁR@R'ﬁbF@lﬁm &Rl ) Pretarablycsaid ectonis am%?resglﬁn. v@cdor and/

LA Gl 8D, AU s, Whlos rom

viroses such asenemikuaw wacwilammoadeneas,soclatecbn&usl berpes

V@rjg?é ecrrmbgues r| bed |sn Sarrbrbook er!\s/,glfecul alverv of the
n@ BsrB?B Oma nYisfs. BAYy besisesh 105, Hglivery

pbwrh‘r&glrﬁdﬁﬂés (80 Qbctdrhiof cthEdirvientibnNnYo fangetéds 8Bk population.
Methods which are well known to those skilled in the art can be used to
construct recombinant viral vectors; see, for example, the techniques
described in Sambrook, Molecular Cloning A Laboratory Manual, Cold
Spring Harbor Laboratory (2001, Third Edition) N.Y. and Ausubel, Current
Protocols in Molecular Biology, Green Publishing Associates and Wiley
Interscience, N.Y. (1994). Alternatively, the nucleic acid molecules of the

invention can be reconstituted into liposomes for delivery to target cells.

The invention further relates to a host comprising the vector of the invention.
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Protocols in Ml ecul ar Biology, Geen Publishing

Associ ates and Wley 30 Interscience, N Y. (1994).
WORG006s20 vel y, the nucl eic acid nol ecul es of PEEEP2008/009548

i nvention can be reconstituted into |iposones for

delivery to target cells. Thg invention further

relates to a host conpri5|ng the vector of the

SHRLFO. By I HOEATB47 2 SOLGRE A 038, oo

animalh Tenpdlyauncigetide or aeictorl of tfﬁb envmitmuwhmht isderesent in the

B8 TR RUReD e INIBGrALEA N P GRsER Gt NOFOR doay be

n%nnﬂéné@éxﬁﬁchmégﬁhﬁlﬁﬁ lﬁ"thfs’"?é‘sfﬁéé?slﬂ@biéb td BetdHderstood

resp ect, It al so und erstoodst hat the
tl'raictha cnualﬂu@l amd emcplleacldﬂ thtm rin¢entiain caanbpeused dof gigene

580 S5 0By ek SRR e g, o
ch'\l;b'ballnlfgloﬁohmgmlsgméoﬁ‘ai I;ahoto’gouseeeémnblaaaop;l see for example
Mpuellicy Foc. rockécafis&f‘éce’%ﬁg& .(ﬁéJ%A“% 13&3‘? fﬁg)Joyner Gene
TARRSRAE I PRIREMADBIORNS Unfold BAferd leashost can be

prokaryotic of eukafyotic cell, sSuch as a
bacterial;  insect, fungal, plant, animal, manmalian

o, nBAE By WPBROL o, SOGARRICLehaih ' bactera
msmcparfnngalll aplatdnosaenmfalt hmaspealiats &, peaferably, aehurfﬂm cell.
termc£ ‘5 |sment to b&]ﬁéude al | _ bacter

Riptecteck hingah Cels AL, JOREXaBIPIe.r hAse AL iae GRnts Saccharomyces,
wPEJaYﬂélﬂéneﬂﬁdéée of WetdPecied 'S s&dravisfe. AT te@At "prokaryotic” is

ypeptide of the invention. Prokaryotic hosts may
nnemtdaen@]udmaﬁldgmtev% whichvsan bestrgnsiermedi an transfected with a

B ElrficRhfo" 48, elees R & wabiant BolypeBtide of the invention.
F%rukan'ybtle %@stpohrgawuﬁaknrle ogramﬁmegatWeraa well aag  grammpafsitive
| nt t d
ptarRasdto ARy (i AR cPliconoRIMUERRY SHHAR Mefgescens
ah@CBBbiﬂEi@%u‘b‘ﬁﬁQDA' Uol?ﬁ@é@ofu@e tdaamg Fdr er‘iliu{hﬁﬁton'iﬂﬁ' bf variant
for preparing fused, op

ndme@adgeméhan@v@&m@@ hg useskia trﬁnﬁf@eme@r Haessfect the host

%mﬁ'}'ﬁ( o E%hﬁ'd@{ (ﬁﬂﬁ'yq?\o)k Rnophi l}glrtﬁo%%sﬁgggr%wgskm in the

alrarMethddai)mrapneparﬁ‘@ ({r:3:1 18 ob’dmabdy fidked oggnesTlaad expressing
WS hsraas S ShiPal ol S VATRIS ot el (S5Pbrook.
Mé&leLEREYClonAt 0 tlsatdratory Manual, Cold Spring Harbor Laboratory
(2001, Third Edition). The genetic constructs and methods described therein
can be utilized for expression of variant antibodies, antibody fragments or
derivatives thereof of the invention in, e.g., prokaryotic hosts. In general,
expression vectors containing promoter sequences which facilitate the |
efficient transcription of the inserted nucleic acid molecule are used in
connection with the host. The expression vector typically contains an origin
of replication, a promoter, and a terminator, as well as specific genes which
are capable of providing phenotypic selection of the transformed cells. The
transformed prokaryotic hosts can be grown in fermentors and cultured
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derivatives thereof of the invention in, e.g.,
prokaryotic hosts. In general, expression vectors
W@ omwb/ab2ePng pronot er sequences which facilitatRCT/AR2008/009548
efficient transcription of the inserted nucleic acid
mol ecul e are used in 30 conmmection with the host. The
expression vector typically contalns an origin of
O )
agggtdlr&f% ?egbr;\g?q%s Er%\ﬁﬁa in, ﬂi\%agtbt]ﬁ i Oétlm%? c¥ftlgro?th. The
aphbomb;plautlbedyecftagmemb bhe!erwatmésartmmeotejflthe iflvention can

tl%egé? %ﬂg&é‘féﬁ&?@ﬁ%ou Cov@ﬁts A bgﬁlru?ar Iysates or cellular
ﬁ&ﬁb%n@@?d&@ﬂ&&he %léﬁ&r@r&wqﬂm&ﬁsﬁ%ﬂm Misrebially or

inthe art to achi eve opti nal growt h

othrrwiseiexpresaad mﬁlbpdfaSagnﬁh@@y fragamtwr.d@élyatlm thareof of
f e

o SRR 3B BCapd BERYPRudA Fcbs S0 07 6F ol

preéparativaschroneatograpitic csepandtigns |énd: amrmmculbgichb separations

mcrobjally or .s ot herw se expressed antibo

SURb ABdhgse InypiniRe e isael rmendeaal At sl anhedies.

i nvention may be by any conventional neans such as,

for exanple, preparative chronmatographic separations

Indpiefemed lesabediment pﬁrtbe iiRyentiony dhe host oadagierium; figngal,
pldif, B fibigROAREhN odll Pidieifed Mimal Lhhig thélfide it Sre not

nventi1 on
Ilhﬂtetietd Ghnnéwnlgallnsterpd)\a!ry (CH@hicklisnbaby hamstiér kielney (BHK)

el ook Kasy solp Bl SEE s, BED Rssenad a Rimer of
oﬁtﬁftﬂl"llKl:ellCﬁﬂésS méﬂ]&?ﬁ@y h'&hi’a”i?)téﬂ@' Ifr (X3Phple3PorC8.! fr another

Il's and a nurber of other cell Iines including
nﬁefﬁarredcgm@dlment es@idparinadrcetlsis an iggeeheell.1Breferred insect

cggﬁ'ﬁﬁw erreg‘lltlsﬂs%'é?&?dcg?lpb nclsq? E%"?"gé]e' ﬂgSCt

Iim'tedtocells of the SF9 cell Ilneslnarmre
Iﬁreferred Fnb nt,. of f F |m/ent ast 'hs a I
FHERre argter ﬁ irpgpt o ’}?e'""gﬁ 'B"hﬁ 3P £ human ce

or'HUriae .cellUine2 ISaid HurhamiceRs indudl ot a?ep n@t‘f’ﬂfrm@ﬂl © Human
ki dney cel s (HEK293,_  293T, 293 frees

erbryRBichisidacy seells (HEKR93 2203, 293 ffﬁéﬁb’é@ Fyarthermore, said
a0 e g A0 6 bt ot man

hepatoddilalar dascinpmavceliss(et garidep ti2), Ab49 lcelisn ani nal s

conprising one 25 or nore nucleic acid nol ecul es of
the invention that nay be used to produce antibodies

THe Invention &idd Provides itkap@genicCron-haniiroanieslsi corapdsing one
orrenﬁgr\gerru?cﬂeic acid molecules of the invention that may be used to produce
antibodies of the invention. Antibodies can be produced in and recovered
from tissue or body fluids, such as milk, blood or urine, of goats, cows,
horses, pigs, rats, mice, rabbits, hamsters or other mammals. See, e. g.,
U.S. Patent Nos. 5,827,690; 5,756,687, 5,750,172; and 5,741,957. As
described above, non-human transgenic animals that comprise human
immunoglobulin loci can be produced by immunizing with AXL or a portion

thereof.



10

15

20

25

30

fromtissue or body fluids, such as mlk, blood or
urine, of goats, cows, horses, pigs, rats, mce,

WO 2090062690 hanst ers or ot her mammal s. See, e. gPCT/ER2088/009548
Patent Nos. 5, 827,690; 5, 756, 687; 5,750,172; and
5,741,957. As 30 descri bed-gBave, non-human transgenic
animal s that conprise human i munogl obulin |oci can

_ o i 1 ' , _
ThE UBRHTSS R T ioRR Y ehstithrfosE B bhdapgtion of an
aht‘btﬁf}t icomprising bomamrhg/theegesm the iavertidrodnder comditions that
repar thn o 0 risin pult I ng the
PRNGSHS onsaRk AORDIRAAHIC SHUNGI Do Spith AniEpdg ffom said
cﬁIYJHaheS' s of said antibody and recovering said
anti body fromsaid culture. 5 The transformed hosts
can be grown in fernentors and cultured according to

TR G SES5H  ARE B B byrang t
tebhiiRjuas kmﬂNrYirdttfé aritghichievé dxaimal oéihgmrthoOm:erm(pressed
can

s whPIeceniRediFs R e, SN RIS [PaY Shaie of other
Irﬁl;!‘l?.l uHH'fBﬂn@'HTQH? Wresent Al EentRsre e bé‘tdLﬁ’iﬁed according to

col ums um chr omat ography gel
slandard cmhoedmes ahthe taet, |inrludings ammenivpe Sulfate dsxreq:lnltatlon

S o RS, S e, g e
566, ($eopesy ePRroteinC Murifithtion beSpanget-VérlégpnNt\he (4982). hThe
L 58 S Gt ol e RS co
tiferf-be gf E% Ftom tHXRIr8aae dmaaturR O BefiGlaR! lysates, or cellular

I muno ulin chains of the invention may be by ny
mambrane fraatlormaaﬂse s&rdatlm and puefieatigine of theypaidai ﬂv@robla"y

SSURTEHBRENS, oE SR AN T M hlion may bo by
any mk/en%nalrmpahs( shoh ais, ot e)kmdpkas pdepafatieel cheorg\atographic
s aal nst the, const ap .aio regi,on of ?Etl bo I ﬁe

SHaions and minplagicd] SeRAconsSydlbas 10ese Muipving e use
Prrﬁor‘i&ﬂénélh@r BFybPﬁﬁil %‘htl%dle'%edlréétéanblgm a@%mshethe constant

Turther coug to other noieties for, e.g., drug
regipg of theyantibedy ahliengvepiifn.cat i ons. Such coupl i ng may

be conducted chem cally after 25 expression of the
anti body or antigen to site of attachment or the
ltcailplbenapparent to those skilled in the art that the antibodies of the

invention can be further coupled to other moieties for, e.g., drug targeting
and imaging applications. Such coupling may be conducted chemically after
expression of the antibody or antigen to site of attachment or the coupling
product may be engineered into the antibody or antigen of the invention at
the DNA level. The DNAs are then expressed in a suitable host system, and.
the expressed proteins are collected and renatured, if necessary.

In a preferred embodiment of the present invention, the antibody is coupled
to an effector, such as a radioisotope or a toxic chemotherapeutic agent.
Preferably, these antibody conjugates are useful in targeting cells, e.g.
cancer cells, expressing AXL, for elimination. The linking of
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product may be engineered into the anti body or antigen

of the invention at the DNA |level. The DNAs are then
wexppreesed in a suitable host system and. thBCT/EP2008/009548

expressed proteins are collected and renatured, if

necessary. 30 In a preferreg4enbodi nent of the present

invention, the antibody is coupled to an effector,

r .

aﬁH88g|@§/a%t|B§G¥Wﬁ§fﬁé’r§ig eds? ethg rl{? iy gqggﬁjafl?;%tggégr@é@ provides
adsalhﬁanesrtotmm;@rt tregtmentss Urdikg. chemotheramelarsl other forms of

cgg EnAéCT/fear T é,'l'é’%?/ Z‘EP:HIEJ? B%"gigogﬁgﬂodw a

rédl@&%ﬁéaﬁf bddie dd?ﬁ@iﬁbh@lﬁ‘ diPedtiditaigess opes cﬁn@er cells with
provid advantages to tunor treatnents. Unli

mjnismajt h@arapgearf@ oswiseundipgs RArMalanbealthy eé'ﬁﬁ\éﬁt Preferred
’é@gisg’#@%%m%a@éo% 1faee1sﬁd msn IQQ rgqtd @ﬁ‘noﬁzsla 131)

pe-anti cohbi hatrTon'diréctly tairgets t he
cancer cells with s mninmal damage to surrounding

uebeimere. e ahtibadas oisie” yRienton iaro s, Sed f g gancer

whehl - belﬁﬁr%ﬁmﬁ@d With atBkicb%eﬁﬁotﬁérdd&tllchcﬁObs0%uch as

can be uSed to treat cancer when being

gridamaraydie (M@@d{ﬁrrﬁtr%lpehtﬁl%ﬂ dStigaerdneh 82C1th, 184651 (20005

43, 18§ Rt Jok ¥AsHE, e Raytankind®drug PP L 118} at., Proc.
Ndte ngddansSaioi t.8rAIg, 986 1848623¢t (1896) Rarut. auNatatin-E  or
rafmorBuALE SR RAS oAl RiPteehil- 21 7784 (2003)
opl ﬁl@ﬁ@ﬁﬁﬁclt)*?1D|?f€$er7t8ﬁnl(e3'90tﬁht releagal theh@ams:iuhder acidic or

Different Iinkers that release the drugs under acidic
reduging reanditions eou@oN; exRosMre tposPastif Pieteases Hecemployed

tffrﬁ?%&?h @f“ﬁ#&&ﬁﬁb %Brbftthésln\géﬁmﬁo}r%g' be E&ﬁjugated as

he |nven Ion nmay be conjuga
déssdbed @dthenatthe art. The invention further relates to
a pharmaceutical conposition conprising the 20
anti body, the nucleic acid nolecule, the vector, the

Tﬂféshvéﬁtlémﬁmh@t%tdté@ t®h pfﬁ?rrﬁi&bhb@éhbdhbgb@elt’kﬁd cbm;iristng the
met hod of the invention. The term "conpositi

antippdycthenaueieie @@ﬁﬂnp@@gleatthﬁé@ﬁorome heshp Em inytention or
agﬂfntiﬂ%gqqtgﬁed%ﬂr@ﬁawod SHUHR iAvaRgesi tion is a 25

iagnostic conposition. It is
preferred that said pharmaceutical conposition

oenpt[alrr% S‘composmon" as employed herein comprises at least one
compound of the invention. Preferably, such a composition is a

pharmaceutical or a diagnostic composition.

It is 'preferred that said pharmaceutical composition comprises a
pharmaceutically acceptable carrier and/or diluent. The herein disclosed
pharmaceutical composition may be partially useful for the treatment of
disorders associated with, accompanied by or caused by AXL expression,
overexpression or hyperactivity, e.g. hyperproliferative diseases,
cardiovascular diseases, in particular artherosclerosis and thrombosis,
diabetes related diseases, in particular glomeru|af hypertrophy or diabetic
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pharmaceutically acceptable carrier and/or diluent.

The herein disclosed pharnaceutical conposition may
wheoopaexep@l |y useful for the treatnent of 30 dPGDEB®OE009548

associ ated with, acconpani ed by or caused by AXL

expressi on, overexpressi on2%- hyperactivity, e.qg.

hyperproliferative di seases, cardiovascul ar di seases,

, L culeats . ar . h i

ePrRBRINY ! ST SRRE SoiRe tltiark QTR to gancer. e
bregstr tcanopéry @olah abancer, WrRD00an@x698idney cancer, follicular

PCT/ EP2008/ 00954 - 25 nephropat h Sald di .
BT8O MYRIR Jr kerBer S Fance imeianclie. QlopHstfhd, quarian
cBAGEIS! prostaten camtes! pdrivheatineédicerki Bargt'earsephagus and

follicular [|ynmphoma, nyeloid | eukem a, skin, .
esephageahganeshesStoadiv raneeindladdelr ¢ancerc gpRvigal cancer, liver

C r ; :
cBhEE B Tof B ier, SRAACH pha K Canceh; bFbiNGT hyperplastic or
nbbplddtic diseases or odher AXL expnessing br oeerexpegssing diseases.

thyroid cancer, and head and neck cancer, or other

hyperpl astic or neoplastic diseases or other AXL
Tﬁéﬂe@ﬁﬁ"ﬂ}@;e@éctﬂfﬁg’f hepeinsrafes 6 snasatolled XLt elghaling which

" hygeractlw ty" herein refers to uncontrolled AXL
mAyyhalGaNgediiyca lack ang/asdysiirdiontof negalive mayiasion. By way

of S el IR AT BOURY odhHER) o,
degrdadatiphoaryd/at iemdocytbsis. ddatdaver amd.ootroted At sigraling may

oS BPGRRACIE R0, S LB o Pk i K i
chBh§ds bethel AXL amigbai®seqiiend® AXL anino acid
sequence. 15 Exanpl es of suitabl e pharmaceuti cal

carriers, excipients and/or diluents are well known

Eg(%rrwgs of Suile! Mrﬁﬁ{qeﬁh@é%‘fﬁi@r ,lgxfcﬁfi&ﬁ&]smsﬁdgl?? diluents are

I ons, water, Sl ons, sucn as ol \ . .
welhkreivonin, theaart and inglpde plfospbate byffergdrsaline saletions; water,

o555 o, S AP RSB o 68 St

- sterlidodelutibhis s et@haTormpesitions! coaprisirg tsusks camieke can be

adm ni stered to the subject at a syitable dose. )
fotmlates: bt well khowReceliyentignal (urfeds: | bhrserRhasmaceutical

cBhipesitmsPad! F)Eera%%inis‘f@')é%' 16 fhe stbjddlt BAVANGQWEable dose.
I ntraperitoneal, subcutaneous, | ntranuscul ar,
Adopinistriafion nofr thiersvitiable wompositionsomayhteaeffeated dy different

P 5, 6 R EP G R yBbyEHBeb gy b scular
topical, intradermal, intranasal or intrabronchial administration. The
compositions of the invention may also be administered directly to the target
site, e.g., by biolistic delivery to an external or internal target site, like the
brain. The dosage regimen will be determined by the attending physician
and clinical factors. As is well known in the medical arts, dosages for any
one patient depends upon many factors, including the patient's size, body
surface area, age, the particular compound to be administered, sex, time
and route of administration, general health, and other drugs being
administered concurrently. Proteinaceous pharmaceutically active matter
may be present in amounts between 1 pg and 100 mg/kg body weight per
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site, e.g., by biolistic delivery to an external or
internal target site, like the brain. The dosage

WO 2@oe9ni | | be determ ned by the attendi ng pPGEER10831009548
and clinical factors. As is well known in the nedical
arts, dosages for any one_pgtient depends upon many
factors, including the patient's size, body 30 surface

T N S e e R T
edppidlly condideringr i UaréieRfionéd fabiciserbdhe regimen is a
concurrently. Proteinaceous pharnmaceuti caI ly act]ve

conftnuaus infusios ibrsbould alse BadDrthe 1sagReeh 11P$do P T per
gqﬂy 2009/ 062690 PCT/ EP2008/ 009548
hﬂggggbse gﬁﬁp8§é¥¥§2belom10r above this exenplary
range are enV|S|oned espeC|aIIy consi dering the
af orenentioned fa

PRSteS ea0 54 RPDLsER bY Petifdlc seren et 1 Bamnesiigns gf the

inYeRfion %159%&9aBﬁﬁnls{@ré@gFo%HIIPfOtb@%téhﬁbﬁW Pgsparations for
m nut e. Pro?rress can be monitored by periodic

pareséerah@dminis etlmn@@ydeusémleoaqqus PhDeRtaasieonsysabdtions,

%%Eéﬁ SHEr Sﬂgl L llti')rbg r EXQ%@'EUC%# ¥ron- %@@@6@ | Qlivedte" are

(Rl mnis ionin de steri aqueous ofr
propylel giyes|, smlyéthglene glycehewegetatsie calsdsm’rulam aive. oil, and

. Exanpl es of .non-aqueou soI ts ar e ene .

INReBle. ORANE AP SUEr At othyeplele) AayPpES e include

wﬁiérvealebllmollc%’@eddﬁ SBIARING, Cérﬁﬁ&'idhse?dreéﬁsﬁé’r@bﬁ’é including
hyl ol eate. "Aqueous carriers include water,

Sailrtﬁoh?cﬂd @uﬁqc@d)ugedta uPatﬂméeraénvﬁrutpleﬁsln@ludﬁ@sdm offjoride
s{)/lgﬁllaﬂ,l f?r%er'?. é(&%sénﬁle)a%%eéﬁg f:hl ?iﬁ@nfa%l{d;ﬂgegr&gger s,

1"ncl odrum
odeﬁotddoe&s. htveivensas avehicledi mnttudbl ﬂulddaand |ruttiemte deplenishers,

's, 15, ' [ d ofls. |Int
oeUrBhie TepERsTarR ST a osedRe SR efuger S ekt o3n), aad the
like PP RSYeTPstivRes( §H6rbtﬁér tdaﬁﬁiﬁ/e@aﬁ@ aRoRbegseseént such as, for

dextrose), and the |ike. Preservatives and ot her

example, \a@élmmr;pbaalg,oarnieomd@@tmtch@laiwgaagemé,ran%mfbgeses and
R4 ELHRLTe, O, pr Sl RIS BRRR vehfin may

corlmpnsfaca‘urtheal agentmsdependmg tore itheeriniemdedayus® of the
rls rther ents ependi i ntended
S e reaicady” PRISEE HAF the
ﬁéﬁﬁﬁéél.ﬂﬁ:al *wnédsenorpr m?rﬂiercamlafgeﬁts like, e.g. an
onprises further active agents |ike, e.g.
addltlonal antineoplastic agent, small molecule inhibitor, antl-tumor agent or

chemotherapeutlc agent.

The invention also relates to a pharmaceutical composition comprising an
anti-AXL-antibody, which is preferably the antibody of the invention in
combination with at least one further antineoplastic agent. Said combination
is effective, for example, in inhibiting abnormal cell growth.

Many antineoplastic agents are presently known in the art. In general the
term includes all agents that are capable of prevention, alleviation and/or

treatment of hyperproliferative disorders. In one embodiment, the
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addi ti onal antineoplastic agent, small nol ecul e

i nhibitor, anti-tunor agent or chenotherapeutic
wW@o@nn62626 The i nvention also relates to a PCT/EP2008/009548

phar maceuti cal conposition conprising an

anti- AXL-antibody, which isgreferably the antibody of

the invention in conbination with at | east one

b 20 P 5. g rotos

iEI9dThY - b0 nbRNimifdY it eaitiddids crOimirhanafodul#teANiprateins. In
known™in the art. In general the termincludes a

X
angthersemhadiment thgpantineoplasticeagent; isrselegted\from; the group of

B OB SRl g i

inﬁhrlﬁitmt kinase! inbibitors,galkylating sagents ednti-nuetabblitegr ideraalating
t her apeuti c oteins jncluding but not ljimted to i
apHiblosa: c@raNih, niARolNGIAESy Brb: &vRe.  infibitgs gpzymes,

t6H4188MmERNe Ehﬁ)sl%ﬂ MiSRINecddAcetase inhibiteie! antiadiriivanagents,

the group o _nol ecul e inhibitors or
bidlegicahsespenss dnadifiarss anltiosmongsofe-ngt dnticardrogens, and

i nhihi - ki i nhibitors, alkylating agents,
agﬂ?ha@?éésﬁsﬁ%ﬁgl ntercal ating antibioti cg, grow h
factor inhibitors, cell cycle inhibitors, enzynes,

t oppj sonmerase inhibitors, histone deacetyl ase .
Snaqils (@ramples; o SLﬁrU\’\‘?é’phéé‘@ntage"q i 39&15%]7 &N &y ed i

cOpsHiha s wilt i Qirtiboafes g;roﬁdeanhbrandima, f@mdxample,
ant i angi og_er_]e& s agents. 10 Specific exanpl es of .
gﬁﬁtlmbe?ﬁp inib, csuniinib s pemetiexedn bpaciswyapy cetuximab, imatinib,

RIS B4 AL IR G and e e

Gther tspeicific patir¢opiastic dgentsite uned usest ixithebcompositions as

| mat.jnib, . trastuzumab, al uzumab, rituxinab .
CBbehAd Sates BT I o eYanle, chpftigtieaeentie agents
suehi s¥ep etitabihe2 GRIliINBrislcihe dHBREMyBIN, I2cROMYBIr, idorerubicin,
as described and cl ai ned herein include for exanple, .
infélmlm;e_rldpgmlqzla, ag@@ﬂ@lCl@,uCtp{e.gmyggbeén@f%fqml,de., .|fosfam|de,
0% 1Bt diliflosida. NBCH SoefiRftilBSIReE,  budditah Utinfbihycin C,
pirubi Cin, Tdarubrcin, esorubicin, bleonycin,
autihorfygin De mifhrasyain, peednisgne Jiydeoxyprbgesterore, testosterone,

: tg}nso_XI Qk,or oetgg/(l:ar} EQ%SeE” ea, pPoucSa%;zalﬂe, mt oﬂ%?érﬂeﬁ‘iylmelamine,

pentamethylmelamine, mitoxantrone, amsacrine, chlorambucil,
methylcyclohexylnitrosurea, ~ nitrogen mustards, melphalan,
cyclophosphamide, 6-mercaptopurine, 6-thioguanine, cytarabine (CA), 5-
azacytidine, hydroxyurea, deoxycoformycin, 4-hydroxyperoxycyclophosphor-
amide, 5-fluorouracil (5-FU), 5-ﬂuorodeoquridine (6-FUdR), methotrexate
(MTX), colchicine, taxol, 'vincristine, vinblastine, etoposide, trimetrexate,
teniposide, cisplatin and diethylstilbestrol (DES). See, generally, The Merck
Manual of Diagnosis and Therapy, 15th Ed. 1987, pp. 1206-1228, Berkow
et al., eds., Rahway, N.J. In particular preferred are such antineoplastic
agents that induce apoptosis.

When used with the described AXL antibodies, such antineoplastic agents
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20 actinomycin D, mthramycin, prednisone,
hydr oxypr ogest erone, testosterone, tanoxifen,

waelamankesg0 ne, procarbazi ne, hexanet hyl nel am nePCT/EP2008/009548
pent anet hyl nel am ne, m toxantrone, ansacrine,
chloranbucil, nethyl cycl ohe28/4 nitrosurea, nitrogen
must ards, nel phal an, cycl ophospham de,

rRayBESRRRHIAI el §, SOPOTARP an oA, Seduehliallp (€5, 5-

FAJ andrask gptibadyy forca peniodmfdime dofiaveed byfMUXr and asi antibody),

5-F .5-f1 uorodeoxyuri din 5-F Lr t

of T o mbigition Gt 67, df e Bihgrsuan PRI S (.. 5-
F&J, PXighel ar BhilBod g i SFU, radiolisragg andi arphatibdyynd

di ethyl stil bestrol (DES). See, generally, The Merck

Manual of Di agnosis and Therapy, 15th Ed. 1987, pp.
The Rt Rincl iRl 23 nlly a8 ReaE ¥ Ehedic protRdures. as
formexampleédoadabioptargiadiothékapyused with the descri bed

AXL anti bodi es, such antineoplastic agents WO

2009/ 062690 PCT/ EP2008/ 009548 -28 may be used
Thed pragatéutica . ddmpdsifidh asfdthenirehtisededn be used in human
sequential ly &g. g.,, 5- FU and .an anti body for a period
mgdigingand¢an, dl’sl%1 Wf%fn‘éﬁtﬁﬂnﬁ'mmﬂ%???- or in

conmbi nation with one or nore other such antineoplastic
agents (e.g., 5- FU, MrX and an anti body, or 5-FU,
Addlitiamaliyy theyinweadtiam relatebtadthe use ohthe antibody of the invention,

ant i neopl astic,_agent, m | s@ i.nclu t herapeutic .
ti BlLBRRPaGA heeBE ind Re@r el it if o, MpAHGH or Gn antiboay
ob&dihed heyape hiuthplaofadset invahtie® "EeISitheoprepaidtion of a
invention can be used in human 10 nedicine and can be
Phapnagey oPOVE’Péitl%‘arf?r pGIaélé‘Qé@.’ gmeln{tlgﬂa|qry}relaﬁgent of

hyﬁé@gbl‘if@?atf\/@ Al fiSedded Nechffowdscult 2Riddaeey, (C:’Ii th‘f:taﬁtécular

n
tron, the nuclelic acid nolecule, the vector,

anberoseierosis iande throobasis,adiabetes galated diseases, bip pasticular

Cvent i S g _
ofiPlaheliphBY TR slitiytichodlBgRE SR 8BSt cdbaf of isorders
assotiatett maith, ofaccompanied| byerat | gausdsebyesAXL expression,
cardi ovascul ar di seases, in particul ar
OXPFW%%%?%PBE‘WB‘*%'VMT onbosi s, diabetes rel at ed

‘di seases, in particular glonerular hypertrophy or
di abetic_nephropathy, and particularly of disorders
AcByperpealiferalive idiseassoap mendipniegd anovednslkidesyanyaeoplasia, i.e.

a §pfa%%%‘n%1 and/or uncontrolled new growth of tissue. The term
"uncontrolled new growth of tissue" as used herein may depend upon a
dysfunction and/or loss of growth regulation. A hyperproliferative disease
includes tumor diseases and/or cancer, such as metastatic or invasive
cancers.

In a preferred embodiment of the use of the invention, said hyperproliferative
disease is in particular breast cancer, colon cancer, lung cancer, kidney
cancer, follicular lymphoma, myeloid leukemia, skin cancer/melanoma,
glioblastoma, ovarian cancer, prostate cancer, pancreatic cancer, Barrett's
esophagus and esophageal cancer, stomach cancer, bladder cancer,
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20 overexpression or hyperactivity. A

hyperproliferative di sease as nenti oned above incl udes
wa@aeapdewpl asia, i.e. any abnornmal and/ or uncoPCT/BP10681009548

new growth of tissue. The term "uncontrolled new

grow h of tissue" as used hegein may depend upon a 25

dysfunction and/or | oss of growh regul ation.

A
hyperproliferati ' [ r. di
cAREE ol 8+ 4Bk IR caBbbt 50 haR e, AeaRBancer. or
hgserpRistic | or ansbﬁrasticeoaigm ment othet h@Xse exprédsing or
I nvention, said hyperproljferative 30 disease is in
OYR{EXPEasSHII BYReIRrOIHaiRtivg diseASES- cancer, |ung cancer,
ki dney cancer, follicular |ynphoma, nyeloid | eukem a,
skin cancer/ nel anoma, glioblastoma, ovarian cancer,
Inpyetsarstbecembedimenhitecpresentianention Bafersta the use of an anti-

0 us and.espphageal  gancer to n .
AGE BB WErT20B 308 CPoaBREE iRt 56%on Sy the
meRlfdctale CARCel , medieameAnCEsr tHy r eocadraimistrationdwith an .
head and neck cancer, or hyperplastic_or neoplastic

apineqplasticoagenhelor Ae drestaest 1 epe 8fdhexgbeyei Agntioned

did¥% proliferative diseases. 5 In yet another
EITBOJI ment the present invention refers to the use of

an anti-- AXL-anti body, preferably the antibody of the

resent .nvention for . the napufacture of a medi.capent .
ABETRIN, b B diniets RIS (RROURenlr Fae e RBE 16 08R N is
dirgstell forthéhgsé r eftae aintiochXio ngntifodyhoe ke emanfacioed of a
di sorders. 10 According to a further cgreferred

phaterceuical Pﬁ’_é‘%sﬁ@é‘nprith@éfﬁqt%"f‘ &f diug desistantcanger. In a
PRy Ry B AEl b BB A S it AXLTERSEY ¥ Blorbalonal
antilsodyt asdefived & claims 4-2articularly preferred
enbodi ment, the anti-AXL anti body is a nonoclonal 15
anti body as defined in clains 1-22. Further the

Farteeetie prasent imentiehatkites to a dingoostid tempositioni daraprising
conprising,  the antibody of the i ver]t i on, the nuclelc
thecantibadyeetthe invaationhgnugleje a,%cgmo geulenthe MeelRr thg host
$ . _ ¢ . .
oRhP ARG e PO s Ik B b on OB e
optionallyra pharmaceutically acceptable carrier.

The diagnostic composition of the invention is useful in the detection of an
undesired expression, overexpression or hyperactivity of the mammalian
AXL in different cells, tissues or another suitable sample, comprising
contacting a sample with an antibody of the invention, and detecting the
presence of AXL in the sample. Accordingly, the diagnostic composition of
the invention may be used for assessing the onset or the disease status of a
hyperproliferative disease.

Furthermore, malignant cells, such as cancer cells expressing AXL, can be
targeted with the antibody of the invention. The cells which have bound the
antibody of the invention might thus be attacked by immune system
functions such as the complement system or by cell-mediated cytotoxicity,
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The di agnostic conposition of the invention is useful

in the detection of an wundesired expression,
W@®pesePEssi on or hyperactivity of the manmal PEGRHEPANS/009548

in different cells, tissues or another suitable

sanpl e, conprising 25 contagpi_ng a sanple with an

anti body of the invention, and detectlng the presence

of AXL in the arrpl Acco din [ t
theeibsradlisint e MUTREE o) o Tgcigelig e afge téils. These
COHTSIGEBLiIBAS téﬁﬁraﬂ?%ﬁipl@&o ithe teliRRpe of nétasta¥esaand re-current

hyperproliferative disease. 30 Furthernore, malignant

tugeonss, such as cancer cells expressing AXL, can be
targeted with the antibody of the invention. The cells
whi ch have bound the antibody of the invention m ght

Int hnsthiee aspeet bE thé presentniaveytidre thef amtdxadynef the investion is

th I t di at ed
cayief ey & ABeog Siouer custo N BRadBE BePaGialasly syable for
dtaaﬁbstttyaﬁsnwbﬁg ABQrsréurﬁ@e.rpfth@temr ardbemhgrgrogﬁnﬁ@rers to a
cells. ese considerations equally a % tot

defestable makernegas sdiglabeled earatmpr@rﬁti or; biehpyl mpigtips that

Cg]Fo?)Eer déteheq! tﬁ; 44 e%@gﬁ ' r\‘/ﬁrrﬁ% Jtﬁ@d@n?drbqgﬁelling
0 e 1nventio coupled t- I'a ng group.

pSlypébptided amgimpwterrpsarstmb @saantiposlies, aﬂue &nbwn in the art and

BB SPBUSAE T e CRRRAR BRI B sytat

labeliRgl gtod §||r||(§h§’dé1rtbtitclaréchdi Irﬁﬁrté@i ol tHé’folIGWu@Q 'r%ﬂrdr%tbpes or
can Pbe detected by mar ked _avi d met hods fo

rachwréqhdﬁg (eog pdHy p&et Bk’ §nt§°ﬁl E@p mtrhl e ’“DcrﬂU@gescent
b
SRR e, TR i P S ros

(¢.gbelHarseragiishupperoxidade, tﬂrgaharotosrdnsé i muciferase, tlatkaline
p Sféilahoa\émgﬁg) Qr%(rjrlu | S%tegggfrit é)rrouprﬁaglfg ngogtiqss) (or ;9red?étermrned
pbiyb@bﬁ@é @;ﬂtopég PP niZdby Els'%ondbqﬂﬁiﬁdﬁtér (é@ﬂél?dinéiﬁrpper

phosphors enzymatic groups i5 (e. hor ser adi sh
PRisr BRAYRNALES, Rblgalrwct%t@iSdé@re serceariaerr Adiboglies,| mesal binding

dBARARIYEABBR tagdjem | um nescent groups, biotinyl
groups, predetermi ned pol ypeptide epitopes

recognlzed by a secondary reporter (e.g. leucine

RS R, BOTHT B A e BBl SRR 55 g

by spacer arms of various lengths to reduce potential steric hindrance.

In another embodiment the present invention relates to a method of
assessing for the presence of AXL expressing cells comprising contacting
the antibody of the invention with cells or a tissue suspected of carrying AXL
on their/its surface. Suitable methods for detection of AXL expression in a
sample may be an Enzyme-Linked Immunosorbent Assay (ELISA) or
Immunohistochemistry (IHC).

An ELISA assay may be carried out in a microtiter plate format, wherein e.g.
wells of a microtiter plate, are adsorbed with an AXL antibody. The wells are
rinsed and treated with a blocking agent such as milk protein or albumin to
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In certain aspects, it may be desirable, that the
| abel i ng groups are attached by spacer arns of

W@ 2000062590 engt hs to reduce potential steric hiPCF/EP2)E8/009548
I n anot her enbodi nent the present invention relates to
a method of 25 assessing fgy-the presence of AXL
expressing cells conprising contacting the antibody

pidyehd o Sehic Siigirbfio? B theindhvl. “itiResiiphag fil Heus are
et v gy 1 e oraanes
thenieirare: besierh wth, serepd AR Rhtiboms vk abplpdue 9. by
obriafich Wi biBuf, MHEF Welshitly Bl et WeconlishPaftisad, the
labet ishdefecterh ee.gewith avidin-canjegated ribreerastishl peraxidase (HRP)

2B G GBS R oD BhpBlset, e Eeblcalion e ok Bntioen
im o teét sampled i dutédnyined Sy lopapeEiddny withe awetdreladd ecurve

treated with a test sanple. After rinsing away the
devaleped fionestandaf@ sammies. the wel ls are treated with a
second AXL antibody that is |labelled, e.g. by
conjugation with biotin. After washing away excess
Fer thdGd paraffimteintloetded tissied aiay bé sisgdt adrasein thegtissueshare,

o B SRR RS0 e RBAG AR e s Wihesifofan
rihded Aclistinéd geiter.i Antigenic epitopesTphskedsbyl €benatinfixhtion and
conparison with a standard curve devel oped from

paradintgmbedding Jvay10erexresed ByaraRiions- damasking, enzymatic
d b§ﬁb‘l‘?sor”%‘ég?ﬁin‘{sﬁgr el ﬁn%kyfmég@rh%gcﬁ@nﬁ-may be

I rst depar I'nized 1I'n xylene an ydrated,
heatged ini ahsteamaenpwatend bath s cnidrewave tovene fornd@«40. min in an

oBids R AESHERRT SE5EEplE P HOL IR B, 1 tne
caguTes khnghzyene digistion, dsoes sections negpbaiimcubated at 37°C for
epi tope unmasking paraffin sections may be i s heate

d
1930 minwgRdh diffgiest enymeSORNERS\RUFE 8% dfotedasgydrypsin,

FAseNpéPsintbt ope retrieval solution as for exanple
p2N Hélpsg?utl on (pH 1.0). In the case of an enzyne

di gestion, tissue sections may be incubated at 37C for
AR TRV R, Hefhss SRFisGACBRABRLUM bAPEs AR, vssue
sections are treated with a blocking buffer to prevent unspecific interactions.
The primary AXL antibody is added at appropriate concentrations. Excess
primary antibody is rinsed away'and sections are incubated in peroxidase
blocking solution for 10 min at room temperature. After another washing
step, tissue sections are incubated with a secondary labelled antibody, e.g.
labelled with a group that might serve as an anchor for an enzyme.
Exémples therefore are biotin labelled secondary antibodies that are
recognized by streptavidin coupled horseradish peroxidase. Detection of the
antibody/enzyme complex is achieved by incubating with a suitable
chromogenic substrate.

In an additional embodiment the present invention relates to a method of
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20 After rinsing away the epitope retrieval solution

or excess enzyne, tissue sections are treated with a
whb@ekexsgo buf fer to prevent unspecific interacPCDRB2008/009548

The primary AXL anti body is added at appropriate

concentrations. Excess primpry antibody is rinsed

away and sections are incubated in peroxidase 25

bR Ak Rinithigh tedRarisito MeghiBbuld 878 SHIBEHE"4f fre invention
witACetligt 6 avlisdueasassavidarof daahgng eXlamini thedlyits eucface under

| abelled with a group that m ght serve as an

ceMItlgms.ewbgrﬁén thexamtihasly ishearable ofblecking Mﬁnfg%t'%dThe
cOfath é,rpgﬁi;o% hw are recogni zed by

Strept n cou or séradi sh peroxi dase. Detection
of the 30 antlbody/enzyne conplex i s achieved by

THACHRENPE Ao ordatisia: 2  meti et aierfiod g hibd Brolfigative
dis@aQe nethrfiovscMar20fise 866 90n P@’drﬁ&ﬂ@%h@ﬂ%ﬂ&lem&ﬁs and

| ocKki ng AXL function conprising contacting t
tmﬁmh@@w diabetgs relatedtdispases im n,aétltpléabsl%nw&%rueypertrophy

f f
of HBEIE APhygBEe, Wi, SOl a5patch neso
thereok anspitakile fdm;et obthe *éhabody) ror zantiboglynfiggiment rorvdenvative
tt’lﬁrep{1 gg r]enelrea'sef.?i/1 H’BI:B&XIEFI} Ea{%p\sgo fo i‘egggs td?seaase is prgferably

sERcEdPHaRT disafddts eRdemted Withahttempanied by or caused by AXL
artherosclerosis and thronbosis, diabetes related

eUPERSSIONs , OVeTeRRIasSION & RYRATBENIY: JHFPeRSr BRMGET. G- breast
t e S t

gt gSioR BN liia . EaEr, Tidiiey Slficet (Elicir Grrbhoma,
nwﬁlmdoligukemlantskhoct;arfcea{gmiamoma o@mbl&atoma ovariarofcancer,
of .the present |nvet|on erproljferativ
pm%@&sggpge rRANGEBIS c@@?@cﬁ@ﬂ%ﬁroﬁsapéﬁgﬁ%r@(’e esophageal
cahsaC étbﬁibdﬁ tdéncéﬁcﬁlmﬁiélr efamverorcerdidak deW:eAthver cancer
expr essi on, over expressi on or hyperact|V|ty

thihlSbpaneary angt bead anchReek copgRbrorBYRAPIAstE g neoplastic
SRS of 408), A Srors i o Sptofrledm npBkpbLive

diseases, prostate cancer, pancreatic cancer, Barrett's

esophagus and esophageal cancer, stomach cancer,
bl adder cancer, cervical cancer, |iver cancer,

According to another preferred embodiment of the invention the cancer to be
treated is a drug resistant cancer.

The invention further relates to a method of treating a disease wherein the
antibody of the invention is administered to a mammal and wherein said
disease is correlated directly or indirectly with the abnormal level of
expression or activity of AXL.

Finally, the invention relates to a kit comiprising an anti-AXL-antibody,
preferably the antibody, antibody fragment or derivative thereof of the
invention, the nucleic acid molecule encoding said components and/or the
vector of the invention.



thyroid cancer, and head and neck cancer, or

hyperpl astic and neoplastic diseases or other AXL
Wexppeesding or over expressi ng hyperproliferat i RET/ERD08/009548

di seases. According to another preferred enbodi nent of

the invention the cancer to3ge treated is a drug

resi stant cancer. 25 The invention further relates to

a method of treating a di sease wherein the antibody

of the invention is adm nistered to a mamual and

AMeanBodimfehitsl codbfing ke iconypuurrisadiedloded Eh‘drém can be used as
indirectly with, the abnorg&% | evel of E¥e35| n or

single wmpoemdwun gompinalionyior iite-prapasalion Al A anedisamest.
a kit conprising an anti-AXL-anti body, preferably the
anti body, antibody fragnent or derivative thereof of
the invention, the nucleic acid nol ecul e encodi ng
said conmponents and/or the vector of the invention.
WD 2009/ 062690 PCT/ EP2008/ 009548 -33 Al |l enbodi nents
covering the conpounds discl osed herein can be used as
si ngl e conpounds or in conbination for the preparation
of a medi canent. WD 2009/ 062690 PCT/ EP2008/ 009548
-34- Figure Legends Figure 1. Flow cytonetry anal ysis
of cell surface AXL in Ratl-Mck and Ratl-AXL cl.2
fibroblasts. Polyclonal Ratl-Mck and cl onal Ratl-AXL
cl.2 5 cells, generated by infection of Ratl

~ fibroblasts with pLXSN and pLXSN- hAXL ecotrophic
virus, respectively, were collected and stained with
mouse control antibody 72A1 (left panel) or nouse
anti - AXL MAB154 primary antibody (right panel) at 3
pg/ M and PE-conjugated anti-nouse secondary anti body.
See text for details. Staining of Ratl-AXL cl.2 cells
results in a shift by three ,o0 orders of magnitude and
denonstrat es AXL overexpression on the surface of
these cells. Figure 2. Flow cytonetry anal ysis of cel
surface AXL in NI H3T3-Mock and NI H3T3-AXL cl.7
fibroblasts. Polyclonal N H3T3-Mck and clonal is
NI H3T3-AXL cl .7 cells, generated by infection of
NI H3T3 fi brobl asts with
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PLXSN and pLXSN- AXL ecotrophic virus, respectively,
were collected and stained with nouse control

wa@piovoedyo 72A1 (| eft panel) or nouse anti- AXL POHBREAS/009548
primary antibody (right panel) at 3 pg/m and
PE- conj ugated anti- nouse s@gandary anti body. See text
for details. Staining of NIH3T3-AXL cl.7 20 cells

Hellt. i shift by two orders of nmgnitude and
—O@?leﬁsié‘g'a't'es AXL overexpression on the surface of

these cells. Fi gure 3. Flow cyt onet ry anal ysi s of

cross r ctivijt rat-anti es

Flayec oblpw: sitomediy aRahiRls of gen.siars AKCin RattMack and

Mr-mdcﬁtyrb.%ﬁa@ pbiytRhaf Ratl-NRIcR éﬁ@rtﬁd)r@élt RMtI-AXL cl.2
transtected with pcDNA3, pcDNA3- hAXL, pcDNA3mMAX

celisigaperstasiby lpeeumwmtl fipfoblagemith nlsK§N and pgxmeAXL
e M);ili&‘é/ﬂ'ﬁg%ﬁ%@h EQ: Wf}é{ c&ﬁ?efﬁ%é} daﬁéwftﬁanﬁ)guse &Jntrol
aaﬂbd:dagd&?/&an Qlettr pE’EeI)omnmt:g.wee_dntiMeWAMMr ptimary antibody

L s L A
SeeXfext fir diRh. '§tau‘ﬁfi%%@tRatﬂ-Aﬁ_l’_ oty 68"39 hﬁfé’éﬁts'\'ﬁdé?%ﬁiﬂ%y three

cross-reacti vit W t nmouse AXL as wel human ©Mer
OECIQTSSPWT\aIOIﬁUdﬁ anldedampnstsa@SaML tmtﬁregpr@usgm e 4be syrface

mol ecules. I n contrast, all tested
OMA{ A(%L anti bodi es cross-reacted W|th WO 2009/ 062690

PCT/ EP2008/ 009548 - 35- cynonol gus rmnkey AXL. Figure
Floute PISKIRBRALE bl 5L R ek, 2054 PPl
aHuFﬁuTﬁmLAxL él. 7Sf‘bkbblii§t§5¢%lyﬁd?énélnﬂlﬁ§'l'3fﬁ88k | éﬂtﬂ clonal

cancer cel els)vvere starved, pre incubated wth

NAGBiTB-AXL rﬁiJs eelimnaenerated ibyo infeotion of NIEIT3 af@r@INéists with
p!.).g?N 3y B%Nat s ea%’éﬂ&?okrﬁrﬁ]wu;lw eﬁt@e%e{v% %ﬁiected and

stehed Wlﬂ'\’l dhdusee dontrpk anhtibodye 72 Ar deftf panel)l aramanse -anti-AXL
0- 1 yrosi ant j body 4G10-cpat ed, Maxj S0rp .96 .
BTSSPy b (P peneDr 2l Radsiins ekPRRcihidgalgd ant-
nbude Secondaryantibed dy 6dy 'Séatad fordetans) S%ng%ﬁﬂlbm-AXL cl.7
12B7, AP-conj ugated streptavidin and AttoPhos

C§U|i’0§9$ldtse|"sal shiftdby twa @idges of anagnitude anpd demepstiates AXL
o\BIERTAG oy 8 sippig g s L2 L 2 A
bl ock or reduce | i gand- nedi ated AXL activation as
ag}ec%t el'-qovy c grrn% rsye%n%'i]yssighof )élrgés-reactlwty of rat-anti AXL
antibodies with mouse and cynomolgus monkey AXL as well as human
Mer and Sky. HEK293T fibroblasts were transiently transfected with
pcDNA3, pcDNA3-hAXL, pcDNA3mMAXL, pcDNA3-cyAXL, pcDNA3-hMer, or
pcDNA3-hSky. Cells were collected and stained with 10 pg/ml anti-AXL 1D5,
11D5, 11B7, 10D12, 6E7, 2A1, 11D7 or 12B7 primary antibody and/or PE-
conjugated donkey anti-rat secondary antibody, or PE-conjugated donkey
anti-mouse secondary antibody only for control. See text for details. Except
12B7 which shows moderate cross-reactivity with mouse AXL as well as
human Mer and Sky, non of the anti-AXL antibodies cross-reacted with these
molecules. In contrast, all tested anti-AXL antibodies cross-reacted with
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15 and are thus consi dered antagonistic anti-AXL

antibodies. In contrast, the rat anti-AXL anti bodies
WQ2W09a608901137 stinmul ate basal AXL activati on BGI/EP2008/009548

i ndi cated by increased phosphoryl ation, do not

significantly reduce |igand35medi ated AXL activati on,

and are therefore considered agonistic anti-AXL

' ' E'b@ure 5. ELI SA experinments to .
C?ﬁ‘\gx'lé‘gﬁq‘léa 8”%%(3 effects of rat anti-AXL antibodies on
p42/ p44 NMAP-Ki nase phosphoryl ation. CaSki cervical
Cancer were.starv resdn th

fon- FLISB PPaifienty 10, ibieBtiarta e edtils pf zaf fpl-axe

ahﬁboanés A AR bagiceptdd Bho tﬂinZANIH3$3-AXL cl.7
treated with or w t hout 400l3r_'1' /srgh&rﬁga d fixed

fipratastsr () @ady NCI- @392 s'Unﬁle P@"Qﬁs gelis @e weredstarved, pre-

Wg%iz%{/‘n%bﬁﬁl mary antl 'k[)hg - ConKErh;sSﬁ/gll as the rat
aatitAXl abtibodies &Avhdut )7 ah‘tl])ﬁ,otllB'é,nﬁlE? or 10D12 treated with or
Tetr thyl i di I der t

wifiouf S ort| SnGref o Sndshisdl LyePles yuerd, FERSHifeq go ant-
pﬂakphé%rogmbl bﬁﬂb@é 4G H- cagte'fd“Méﬂl $&rpwvesewalll plates, which

reduc i gand- medi at ed p42/ p44 MAP- Ki nase. activation
then |wa1ecwe§lmed)>aruiem%@9€eﬂ Fo @/ munmda;aé anti-AXL

thU@d)é ?@%’ 2\?5 £d J%?af'&?%&r%b{a‘incﬂﬁté éﬁl«? st| |<HSte SBlution

con nii - anti bo mul at es
ilb asddr tlo4ém|e¢ﬂﬂwt%slcienae énteositiest Sea text fordietailedTherat anti-

RIS T HEE 550 i B o

|IQ§%W€dIaMﬁPAKLn@QﬁIa%©h| adiridicated sy decidasedf phigsphorylation,
consi dered an agonistic anti-AXL_antjbody. s Fi

apd are|ths eepsiderrtantagonisticaanti-fXLantihodias. ée@@ng’ﬁst e rat

RS B0 ST o Afbr Siiaf) 03 AL befhaton os
indicated hﬁllﬂl&fﬁ@@d vehasphoaylatien, mmqtrmgﬂmﬁcamitlmreduq&)hgand-
Bl AR SERARR B A e o b8y BaoButShhu-
dntibaied. W th or w thout 400 ng/m nGas6, and fixed

with ,o formal dehyde. Cells were washed, quenched and
i ncubated with anti- phospho- Akt (Ser473) primary

Gl S5 S A PBMAAE bl est nn EB7Y rgt ant AL
andibodies on p42/p44 MAP-Kinase phosphorylation. CaSki cervical
cancer cells were starved, pre-incubated with 10 pg/ml of the isotypic control
antibody 1D5 as well as the rat anti-AXL antibodies 11D5, 11B7, or 2A1,
treated with or without 400 ng/ml mGas®6, and fixed with formaldehyde. Cells
were washed, quenched and incubated with anti-phospho-p44/p42 MAP
Kinase (Thr202/Tyr204) primary antibody, HRP-conjugated anti-rabbit
secondary antibody and Tetramethylbenzidine solution in order to measure
absorbance intensities. See text for details. The rat anti-AXL antibodies 11B7
and 11D5 were able to reduce ligand-mediated p42/p44 MAP-Kinase
activation as indicated by decreased phosphorylation, and are thus
considered antagonistic anti-AXL antibodies. In contrast, the rat anti-AXL

antibody 2A1 stimulates basal p42/p44 MAP-Kinase activation as indicated
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absorbance intensities. See text for details. The rat

anti-AXL antibodies 11 B7 and 11 D5 were able to
Whk@ekewpro r educe | i gand- medi at ed Akt - Ki nase i SPCT/EP2008/009548

activation as indicated by decreased phosphoryl ati on,

and are thus considered ant3ggoni stic anti-AXL

anti bodies. In contrast, the rat anti-AXL anti body

t a ;
o ebbe B BSSpRANA AR08, APLEKChOMR A deo pazioes
MARWiRase grotidationl ahédsﬁtheréformsensndered'ain agoenistid anti-AXL
t heref ore considered an agoni stic anti-AXL anti body.
Yrure 7. ELI SA experinments to conpare the effects

of rat and chineric anti-AXL anti bodi es on Akt-Ki nase
phosphoEyI ati-on. NIH3T3-AXL cl.7. fibroblasts were
F?lgare/ 6d ELISA- expetimentsiot mwﬂg@tmthemﬁeﬁtﬁ of raganti-AXL

H%WS‘&)@ Ig%/ %1"%%1%3 s@WJWIaQM%SW% Aéeﬁ o cl. 7 fi Hoblasts

(RYandSCa\mJ i lasg BAnoer calls (B)Gh/erg/sh&rveﬁome}g'ioubateiﬂmth 10 pg/

Bl tBSd@‘)t!E%DB)'BFO?aﬂ%QF’YJ%ﬁ weﬁ@% %@d\} AR aPA%Od'es
1% e o g‘#ﬁt Ere‘éﬁed"\nﬁth%ftwﬂ%twmﬁ g/ifaiGasenand fixed with

for mal wer e washed,  quenched and

| fommaldahwe queil)éamere masbeto-quanchedr &nd) ingubated with anti-
| bi t

b AP S gL 0, A ot

sggtaﬁda? a%t(tfid)band él(']I étmlme'%!%dbeemduﬁﬁsdtﬁm fnoordéettai ineasure

anti - ti [ [ i - AXL ..
abwolBRsy Biens 5. Seaext ok setats- 16 ShantA: pafiyodies 1187
éﬂ%hOL 5“%% | §bigNtth- Hidekadri podlyces NigHAR-iedfatal! Akt-Kinase
| 1 'gand- nedi at ed Akt WO 2009/ 062690

awvaMOeS/ oodeated -ty decigasedcphospharylationsi angdaare thus

CHEhER B BIE R R3Rl PO SRR S0Pt anieAXL

aéglbotigr Qﬁnt sstlmthiaf[es: Hpamiagl i AktKinaseXlLactiviatiobndiass inditated by
a nt

ieraaes PRISTRIWRIBRp diare A0t TRy lagndiiigledy Al Kinase

JUHOREGN,| R %fthéﬁifo%‘bbn%e@mn E?dhl@ﬁc a9|ﬁ-A\7¢I_ lantibody.
Maxi - Sorp plates were coated wiith 1 pg/ human

AXL- ECD and pre-incubated with 10 pg/m of

D7, BRI 1 e O i it

anti-AXL aﬁttbndlescuhat\kwl(masé] ghasplyonglationt iNIASABeAXL cl.7.

fé}%g*)l_%o vr\)llgfﬁ %g{‘;{ﬁé&prﬁ%'@&t‘%&wiﬁ? 58rngt} qt Jlf)]@f In mﬂ C{viv} ng/ml, |
500 ng/ml, and 1 pg/ml of rat an’éi-AXL antibody 11B7 or chimeric anti-AXL
antibody ch11B7, as well as 50 ng/ml, 100 ng/ml, 300 ng/ml, 500 ng/mi, 1
pg/ml, 5 pyg/ml, and 10 pg/mi of rat anti-AXL antibody 11D5 or chimeric anti-
AXL antibody ch11D5, treated with or without 400 ng/ml mGas6, and fixed
with formaldehyde. Cells were washed, quenched and incubated with anti-
phospho-Akt (Ser473) primary antibody, HRP-conjugated anti-rabbit
secondary antibody and Tetramethylbenzidine solution in order to measure
absorbance intensities. See text for details. Rat anti-AXL antibody 11B7 and
chimeric anti-AXL antibody ch11B7 as well as rat anti-AXL antibody 11D5 or
chimeric anti-AXL antibody ch11D5 were able to inhibit ligand-mediated Akt-



10

15

20

25

30

11D5, 6E7, 10D12, 11D7, or 2Al1l, and addition of

AP-conjugated Streptavidin and AttoPhos substrate
w@00anewm fl uorescence was collected to neaseCEERIO$IIS48

bi oti nyl ated anti bodi es. See text for details. The

control antibody 1 D5 did.rgpt- bind to AXL-ECD. The

antagoni stic anti-AXL anti bodies 15 11137, 11D5, 6E7,

}@ﬁ‘éjselo%vﬁf?mett‘ad ‘éﬁﬁbrea&;&e?ﬁhe sf CiﬁdIEQFe(Pa'"Gi/ Oldecreased

structural 'y adjacen e agoni st
phbspbmyiaimnlmﬁsaad Mpareddogheueedpédtweerm cepnterpasts the

n 0 not conpete,wt an ti c ant | bodi.es
vt ARy BRRRIRNENEE B8 o S AN GV
heal i ng/ scratch assay to investigate the ef fects of

rat and chineric anti-AXL antibodies on cell .
Rigyreat 8.orCampetition f EthAo experimentsyrte,invgstigate binding

riRRERIE 8. s P RS BRHESRISE! o Weh WREE Srp | BEfes were
cogted with ﬂhﬁg/nﬁd’cuman AXECD ara:hprdwtt;ubhtébs withhd0 pg/mi of
BBIRSRASh Semis st SAhnaly 1BChF SkhiTRi gPpies 1187
19y, 6E70300092 1307, o PiA1l A%r u%é%anohhﬁtm9®pghh|%.bﬁﬁylated

anti - AXL anti bodi es 2A1 and as wel |

10
nsﬁtyplemrttml antibegyl Habeon bloé:eylagedvéateapwlt @@@bpeles "187,
ar, f . cl r [ 4.p
2L AR AR o By oo gf, A8bdugaco
Sttdﬁtﬂwdﬁeand AttoPhws dtebsirdte scﬂlﬂrm'arfhnbresnaﬂme wastogiiected to

rRSASUrAXOURA | ot aates: apkbodies o bet et lor (ddiis » The, gontrol
éfﬁbbd?q de"'éldcr%trﬁ?lﬁﬂ <io 20U-E6E. B hRedoamkstieit-AxPantibodies

and & reduced the re-popul ati on of

V7. 1 U35 0L Ar end 401 3caorapaedguiineaad olgr ke same or

SELRA “FACHoRtes AL dsBobiPoabigetRysd 1p7 ang 2a
réfGogerf deiffecdretnbpitopesrervi | do gﬁﬁzzmgr?te&rfiglittggt Sglteligpnistic
fﬁ\“&PaﬁsJﬂf E@éﬁ%ﬁ%ﬁﬁ% I:—":)‘12':)'&—!:%T3-AXL cl.7 fibroblasts
were pre-incubated with 10 pg/m of the rat anti s AXL

anti bodi es 4A6, 11 B7 or 2Al, plated on_top of
Figure.ge Wound healing/saeateh aﬁ,sax F%y?\f%stwﬁieethso%ﬁeﬂ%of rat

ard lé'i’i"l%\'é?ﬁ gﬁﬁfmv‘%ﬁﬁl’ﬂ?lé@ Bh%éll%@qatl'o?l bha g%ﬁératlon.

conpart ment ransm grated cells
/Sfteli geviwitod rconflaleney nNQWH202I liing caaser cels Memstarved and

AT SRR v e Bleskon o135 o i sy convol
é?ﬂi%@iiym, the antagonistic rat anti-AXL antibodies 11D5, 11B7, 6E7, or
10D12, the chimeric anti-AXL antibodies chn11D5 1gG2 and chn11B7 1gG2,
the agonistic rat anti-AXL antibodies 2A1 and 11D7, as well as 10 pg/ml of
Erbitux or 5uM Sutent, cells were permitted to re-populate the area of
clearing, After 24 h, cells were fixed and stained, and photos of the wounds
were taken. See text for details. Compared to the isotypic control antibody
1D5, the antagonistic rat anti-AXL antibodies 11D5, 11B7, 6E7, and 10D12,
as well as the chimeric anti-AXL antibodies chn11D5 I1gG2 and chn11B7
IgG2 reduced the re-population of the cleared area, whereas the agonistic
rat anti-AXL. antibodies 2A1 and 11D7 led to complete wound closure.
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10 Gas6-induced mgration of NIH3T3-AXL cl.7

fibroblasts, whereas the agonistic rat anti-AXL
wa@edowioedyo 2A1 i ncreased | i gand-i nduced and, i NPCT/EP2008/009548

particular, basal mgration of NIH3T3-AXL cl.7 cells.

The anti body 4A6 did not afd8ect directed cell

mgration. is Figure 11. Al amarBl ueTM assay to ‘

i nvestigate the effects of rat anti-AXL antibodies on

Gas6-i nduced cell proliferation. Serum starved N H3T3-
Fﬁgurecn()?Bhyblembbhanﬂ)w&ranpwelh assdytednwestigate the reffects

o e aniaRe diftiodies B diBinted e chidipfiBh, serum, starved

Nmt31r3aasxm BE7 ﬁbﬂ)’blééﬂsw@f@i pre%buaatedunm mAJg/rrﬂrm! tige eatanti-
in the absence or 20 presence of 400 Af ter

AXLo@piboRieananes (LI vale Shlaceiotest . 9popf Soliagen I-coated

FIRFGBRARTS-ARS o 838 (5 8B fiod g lir ot Gass
in the !lnwerdcmertnmuc Aftepriohj tranatmignated cels hmre gtalned with

Cﬂ‘;‘f?l’bé@{; qqﬁcﬁ%ﬁc@eﬁa thﬁh%ﬂb@%&hé%st r? sl bext for

desils mHeaéntdg@ﬁwtucpaﬁﬂum &hllbﬁd@ﬁ 1625 réd i3 bbif- bakal” and
cells. Figure 12 Caspase assay_taq investigate the

GasPapgyc mraﬂﬁm NlHéﬁﬁr%lau €57 ofibreplastsedvheeas the
agﬂgfstl PRAL ARtiSAXISESHEBSGR! YRS Mc"@% Oﬁgﬁa/ﬂ-mayce% and, in

| asts were pre-incubated wt
padiciygri basshmighatio ofiNiii33-AXIDS|.7 t¢ellsahaganiitndyc4A6 did
rat arkH.-AcrL a 'ﬁwl bodi,.es 11 B7 and 11 D5, or the
"Qgﬂﬁ?‘é e e&lq Y N'Q%?E"anu bodi es 11 D7 and 2Al1l, and
treated with or wthout Gas6. Apo- ONE substrate

solutlon was added. and fl ourescence was _collected t
Figura 1T a@us?”zaaw $ptipveafigate.the pfiects.0 rakanti-AXL

aﬁi’i%&é’ diP dﬂ%ﬁiﬂ%&g@ 2 F?Jﬁépgﬁgﬁ/ G star38dtr{'|‘|¢-|3T3-

| sotypl cC contr ant he ant agoni stic rat
- At cLMbrqhiasstswer@spmlmubatﬂdjwm 2& ugéuliok the mouse control

SRR, R e B R B YT T, o
mmugésl ﬁ)é? ,agbg\fstlaawiti-ANLCantilanbd)aamf AXd gnuwfodlflttha@ abAénce or
PRPSRIES- G40 NG GRSt ARl AT, BIeNAEUSIEWaS Added to the
c@ﬂ@%ﬁﬂ%é?frbar%bs@ gaﬁféakhﬁ‘éd?f@éé té)&h’op'o‘e?é]llsamfét S8tagonistic

Figure 13. her oi d- based ul ar angi ogenesi s assay

anti- Am@smbgdlee 11D% amd 4387 iphibited Gasb- IMC%pmjtﬁeraégn of
I\HPIB)IZE-%XLA dlﬁdﬁﬁﬁ)q)lzgﬁgf)w}%rbgg the agonistic rat anti-AXL antibody

2A1 increased ligand-induced and, in particular, basal proliferation of
NIH3T3-AXL cl.7 cells.

Figure 12. Caspase-3/7 assay to investigate the effects of rat anti-AXL
antibodies on Gas6-mediated anti-apoptosis. Serum-starved NIH3T3-
AXL cl.7 fibroblasts were pre-incubated with 10 pg/ml of the isotypic control
antibody 1D5, the antagonistic rat anti-AXL antibodies 11B7 and 11D5, or
the agonistic rat anti-AXL antibodies 11D7 and 2A1, and treated with or
without Gas6. Apo-ONE substrate solution was added and flourescence was
collected to measure caspase-3/7 activity. See text for details. Compared to
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10 cell sprouting. HUVEC spheroids were enbedded in a
3D collagen gel, stinulated with 25 ng/m VEG- A and

wao e@anedoni t h i ndi cated concentrations of thePCT/EP2008/009548

antagoni stic rat anti-AXL anti bodies 11 B7 (A) and 11
D5 (B) for 24 h. The nean-3%EM of the cumul ative
sprout | ength of 10 randonmly sel ected spheroids per

E&:g??iicnéoﬁ‘f@ﬁ a?ﬂ@hg?:ﬁ}él Eﬁgé)go‘?ﬁéiﬁ,l pat HHli-AXE éﬁﬂlﬁﬁdlé’@ 11B7

Ion was determ ned (right
andn’e1 D5 r§dm¢ed1g‘:asﬁ -mediated ambsamn:dosmnlf@erlanrsiar\@rd NIH3T3-

PSR L5t o R A BB BORSIA R ggonistc

ran ahB g e saritibodies 2A 11 inld5 11 D7 hidubéd antl -apoptosis of serum-
VEGF- A- st i nul at ed UVECsproutlngln

stamed INtHIBA-AKLagbT grliserqaardiess 5F the 2bgeage qperesence of
CEEY End t FéfSPeSPhWég& th the highest 20

condentra Ion o uced HUVEC sprouting to
basal levels, inhibition wth the highest

once r on of .11 not ffect ft .

FIaHER 13- SR B OO Prdigansa s aesay Ey investigate
tHé' effsctel of rét ¥ntiORXM antibddis< ohOVEGRVA- mdddeoBéndmhenal
11 D5, respectively (right panel). 25 Figure

cell: spromtingx EhDEEGT sPhasaids were rakeddad éntawe’»l%icpﬂés%n gel,
sBindidted With Zﬂ%ﬂWEWA%@ﬂegg@@ltﬁrlﬂak@i&! concentrations
gr owt 2k

carci nona n nude rostate
of dhe |amma@omsﬁd eatvanteAXLt dmttquesnnaﬂ (vﬁ)lami a4dDbn{R) for 24 h.
the prostate of NWVRI-nw' m ce. i mals were rando

Tiher meang: REM ehthe pupeiative SJyOHb}emtho t%@%‘!ﬁ’?&l %elected

s&ﬁgf&%( tdta?%gé nt f%ssaﬁa&gggl\g Jgta tb@trgﬁlve inhibition
bi2tHe Iayvtlbgd)T anasd eietermiﬁedl (rg;hthpamel)aaFﬂmg qrielOsad:urvd*m and
N b 0 et S il BB 0% ot

f&ﬁ&éﬂaﬁs vrﬁe IaﬁtagdmgtudOﬂa@ |a%ﬂ1ADQ§ @RNbediesetiBland 1d@5 ikhibited
0'8% and day . See WD 2009/ 062690
\t&ém@u aiegslziQVEQ@nr@wﬂng & thetsphesoidchagrd apgiagenesis

t
458y LR R @se-GaRb g nt b RERY WherBas FStribH AR he fighest
omhcﬁﬁtrﬁhom.lﬁf P&t eeducednbit A/EQ sproating te baSaFIengse inkibition
t hot

iC raft .node nvestl ate the.'effects
i 5 Wafiest AiehtiatgBart a6 Mimanopssprpeve’ (eRbane.
H:@VEU‘]%Uﬂﬁ$ dstinhbited Wit EC5, Vafifes &f@ 8- N-Pwahat7e0 x 107
carci nona ce were orthotopically inplanted into 4

Mier H1BE eadel 1(95 Ngepectively (right Ranghl s were randoni zed
into 4 groups and

Figure 14. Orthotopic xenograft model to investigate the effects of rat
anti-AXL antibodies on human prostate carcinoma growth in nude
mice. PC-3-LN prostate carcinoma cells were orthotopically implanted into
the prostate of NMRI™™ mice. Animals were randomized into 4 groups and
received 25 mg/kg of the isotypic control antibody 1D5 or the antagonistic rat
anti-AXL antibody 11B7, as well as 40 mg/kg Sutent or 12.5 mg/kg Taxotere.
During the treatment period, the growth of orthotopically growing PC-3-LN
tumors as well as peripheral metastases was monitored once weekly via in

vivo bioluminescence imaging on day 15, day 23, day 29, and day 34. See
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received 25 ng/ kg of the isotypic control antibody 1

D5 or the antagonistic rat 10 anti-AXL anti body 11 B7,
w@g00eblevas 40 ng/ kg Sutent or 12.5 ng/ kg TaxOREF/BP2008/009548

Post necropsy, selected organs (liver, spleen, |ung,

femur, and a part of the I|4@bar spine) were collected

and analyzed for the presence of netastases via

n n ; a
t npar é%?éofset E@rﬂuﬁ%@ﬂ 9o BRE iE6KPid Q.Eorﬁ?dl hhﬁbody 105, the

contr anti b
antagamnisticsrat antlaQ«Xbmntlgm 14R7 teslrged Ihebveraﬂ geovm of PC-3-
LN 8R40 r%ducerq %?Fnﬁécurrence of spl een netast ases.

end ﬁ‘;‘,’"{%g‘ " tastatic effect of 11 B7 in
this experinment was stronger than that of Sutent.

Fi gure_16. | mmunhi st ochem cal anal ysis of AXL
Figyrec13; Orthatogi¢ xenagraft-modelta 'MFF&H&F& ithe effects of rat

ahH"RXLSé’lei‘oHié@ﬁnt Heﬁan 6?&%{&%?&%&& rhatasqagrssupf.ude

tunor tissue and matc non- nal I gnant tissue,
mioel P£23- b/bﬂtmoshaéega:adcmomxcella(meess:rmmoglcaily Implanted into

’ S f details. ,. [t
o BRSO i Rkl VBl B 280 154 dpups anc
rééénV&ﬂES 13} /Rgfbfl’tﬂellﬁbt?plb&:dnlﬂ@n anfibody 1D6&ﬂ€lhbe§htégbrh|§tlc rat
aﬁﬁ %I es of nost _intense 25 stajni ng{Pas observe

StioaRy 3187 a8 Walkam O mglko Siltental 42 ume ket Taxotere.
PORE né&ﬁ{?ﬁ?ssélbﬁtéa ) acﬁéeﬁvélB) IS YE 1fémtﬁ'l-:?§6 a part of the

experil conp e eéffects of rat an
lurhbarespioepmere Adllested Bodiaralyzredsar thaqesenge af imetastases

Ki . .
R N N e
cootrol anﬁbdid}/ MiD5, a1 aftaynidticofatr amti-AXL aftibodypt 1 M)of the

11 B7 (A, or chimeric anti-Axi anti bod chll B7

inveafipR refiuchd thenPeRYiTeNoR e gpiRen asasNpiewarihy, the
B RS ST R T8 b, R eRE i byonger thaDtnat of

Sutard- coat ed Maxi-Sorp 96 wel |l plates. Afterwards,
pl ates were washed and incubated with 0.5 pg/m of
biotinylated rat anti-Axl antibody 12B7,

Figueoté Uipineth s togHemicdl anatysis Asft ARLhcexprelssionie different
sol ut i on in order @(?‘ col | ec[] fl uorescence
t

human dmaligaaneies. uman geud tymor Pe3.BACH repRFeRed by
pégsw@&%r TIN5 aﬁanﬁaféﬁm ASS-neaRmant ti&Ge, f\ﬁér’é ANRyP¥d with

osphorylation in th cerV|caI cancer cel 1 ne

rmldu fo t reztprasmonAw immumygipchenistry. ASeanch@r details.
'#é%\\fggﬁ'%’n éﬁ%‘?@r@ab egég}lar%n@si@f of "€ refers to weak
staining in more than 25% of inspected cells. Examples of most intense
staining as observed in mammary tumors and a signet ring cell carcinoma of
the stomach are displayed (B).

Figure 17. ELISA experiments to compare the effects of rat and
chimeric anti-Axl antibodies on Axl phosphorylation. CaSki cervical
cancer cells were starved, pre-incubated with 50 ng/mi, 100 ng/ml, 300
ng/ml, 750 ng/ml, 1 pg/ml, and 10 pg/m! of rat anti-Axl antibody 11B7 (A) or
chimeric anti-Axl antibody ch11B7 (B), treated with or without 400 ng/ml
mGas6, and lysed. Lysates were transferred to anti-phospho-tyrosine
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| i gand-i nduced activation of the receptor tyrosine

ki nase AxI to simlar extent. 10 Figure 18. ELISA
wezpenssent s to conpare the effects of rat andPCT/EP2008/009548

chinmeric anti-Axl antibodies on Axl phosphoryl ati on.

CaSki cervical cancer cell-4were starved,

pre-incubated with 50 ng/m, 100 ng/m, 300 ng/m

/ ] 0 O0qRO t

of B0 411 bgBRUIMaBSorOSROMEN 06tde ARG, platps were

vexshel) andrinaukatedi with d0.5wugimluof bidinytated riad anﬁaéﬂ antibody
she

13, B Foniiigated SRRIAGY Bnd kePhai SiRs PR S alyton i order

tiidoneet fiddredBandy irtBAsities] SBeVtexbftri distells. As demonstrated by
HRP- con {Iugat ed anti-rabbit secondary anti body a

coeeeniiationdepgadentidecrease @fitba relative o nf@swawf@n in the

BREAINEder t&éb?yé 1688, ﬁ%‘? raf Bhtil arftBoay F1BAER) 'FHd the
chlrmeltm:)d;ntﬁﬂxlcahtlhocﬁ'?chm Béf (B)haf thwmv/@elntlonvwem ablesta dlock
S nGPLABRATER b o B B3 ke Ml SRTEPextent.

i ndi cated by concentration-dependent decrease of the
rel ati ve p42/ p44 MAP- Ki nase phosphoryl atiaon. 25
Fmggm e18.9 EL'F@REIQ%!'H?BE? tt® iGarapare;the effects of rat and

cgﬁ {}.ﬁta?\rti eérﬁﬁﬁ&d%g ot A)an?oms do?gfdtm{j' @%S@(cherwcal

erapeu iC agents to over resi stanc
canceu rcells owere aharwedpe:reded:dtzateﬁwvﬂlm SCInghDik- RES ng/ml 300

AL 720 5855 SpA BT A B A ool Py or

cﬁnheh@@htﬂAxlBanﬁﬁady %HMBTbQBI\thrémbH Witk o ittioit 003 Aig/ml
final concentratl ons of 100 150 NM or 200 NM

mEasgi Agdaiieashwiih femaldelyds.| gslle were, washed. guanahed and
; f,

HESDREY \AH B hopRBIp4iplt2 AP KPaSBITHFZATIIAR) primary
amtitiotlygn R Rroonjugated anti-rabbi seicopdan antibodyNand ADstramsthyl-

R G4 5 Bl A . St o

d&AiRY. TibieCrat antl%draﬁn@&ﬂ of1 BihgA)enid thd tlsimiericcamtbARI antibody
co-incubated with control ant 1 bod r ant agoni sti.c
BA1BTE e heinpnionsyere abis to Pl /@RSSrdused acivation of

mfmtmﬁ-magé g;a@%. e f&éPrc’éf%béi rbeugnﬂoysmraf é‘i@ﬁt as

apoptosi s coul tected In cells co-treated wt
indinated bsanomcrmi;atlom dmmtcd@creaﬁmftmerrewtwa n42ép44 MAP-

R BbSAHRBE on of apoptosis (miadie). Also in

the presence of 200

Figure 19. TUNEL staining to investigate the combinatorial effect of rat
anti-AXL antibodies and chemotherapeutic agents to overcome drug
resistance in human ovarian cancer cells. Human NCI/ADR-RES ovarian
cancer cells were pre-incubated with 10 pg/ml of control antibody or the
antagonistic anti-Axl antibody 11B7 and co-incubated with doxorubicin at
final concentrations of 100 uM, 150 uM, or 200 uM. Applying a commercially
available kit, TUNEL staining was performed in order to visualize and
determine apoptosis. See text for details. No TUNEL staining, and hence no
apoptosis, was observed with NCI/ADR-RES ovarian cancer cells that were
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pM of doxorubicin, co-incubation of cells with 11 B7
significantly increased apoptosis rates as conpared
WO 2009063630 , bei ng i ncubated with control 1gG BCIL/ERPmIY/009548

(bottom, indicating that co-treatnent of even multi
drug-resistant 10 tunor celkl4g2 with both

chenot herapeutl c agents and antagoni stic anti - Axi

e n

BBl SESTO0 b 38 ARSRIERT ot St Rk Colls have been
codncubeded ivgtht eomtl‘rd andibody adrdhe a@intagénistic afti+Ad antibody 11B7

(R P WEUEE St i arEioR T ShE B o RET S G Very week

a§6 tosis Hsam@ be 8détbctete|inNeaRs Ced-treatdd hWith f@cﬁfﬂrdleéntlbody,
reated or were incubated with the rat antagonistic

v@mreame ineibaliemywith the antagonisticantivid antibedy ohl By resulted
rEarBie iERIAEATH bt PN, A KU ieEahEsof 20
pivt ofv doxorulpiciof m-mcﬂ%m obroeligawith dyid37 significamdlysincéfased
ol drlesas: Eampeged Gopdlls SoingBRubatd, Wil gontrol 16
ahﬁBbW‘(bG&oth‘elnGi@hﬁE' that &- l@éatﬁﬁérﬂ%feévéd\)m@lﬂddr‘uberesstant
relative growth inhibition cal cul ated on the basis

tumnor reells wah ab@thecgﬁr@m\eramu Agands and @ntagenistic anti-Axl

t
oHFBGRS 0 ey 88 sl glcbo g il epsby ey
with the inhibitory 25 effect of 11 B7 alone in the

PR 28! ST SuoRoud b Pt et e BB gt of rat
aR®ARLI aritfbddiesbianel YCWélf‘\BﬁﬁerdifeLﬂkﬁ pagénts Gon Sahthorage-
ar growmh of C-8161 nel anoma cells, parti cuI arly at
Mn@mtearq\uth o®f dyureanp melanoma replishertiumgs C-8161
nﬁ’élﬁﬁ@ﬁ\% bé‘l}éegfthﬁf‘ rér%trie&oﬁnﬁég{egi BF dvdie H?:‘ﬁbgfgd \(/%)\ghnﬂwe rat
ying drawi ng figures.
anmgyrmmantum Eﬁﬁbody 0‘01@74@ a fisal EQanwhteatlQBanér.?a5 Hg/ml.
0l i | ud
EFBRRH G E8HAEH: 56 4 PlSrq LREfafohEs sogrgmbedaed

oﬂﬂ@Wéi‘@Obldeed td gsdwasn wsp BEBPOTES btiom ag@raayaernwr 5 days.
construed as limting upon the present inv n

S@laﬁm with MEdndhaitaren o cmnle(ﬁ/wna@xf,!s‘@asmqa@u ee text for
d{ﬁ %&T?bgﬁtr 0 ¢ mberSYRAgeihg ik %aqava%%xarr@aéhi@g (A) and the

asts as
relative growth inhibition (B) calculated on the basis of these data are shown.

As compared to untreated control cells, incubation with cisplatin led to colony
growth retardation in a dose-dependent manner. In line with the inhibitory
effect of 11B7 alone in the range of 30%, combination with the antagonistic
anti-Axl antibody 11B7 resulted in a significantly potentiated inhibitory effect
of cisplatin on soft agar growth of C-8161 melanoma cells, particularly at
lower concentrations of cisplatin.

Further, the present invention shall be explained by the following examples
and the accompanying drawing figures.
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10 experinental nodel system The full |ength coding
sequence for the human receptor tyrosine kinase AXL
WO e@p®6xsPpt variant 1 according to the Nati onaPCIZEP10638/009548
for Biotechnology Information (NCBI) reference
sequence (NM 021913) was sulag.oned into 15 pLXSN vi a
flanki ng recognition elenents for the restriction
i&&iﬂg‘gl eases EcoR and BanmH , thereby resulting in
roviral expression vector pLXSN-hAXL. For the
generation of antibodies that specifically bind to

human recegto[ 20 tyrosine kinase AXL, Ratl
€mt abl y overexpressi ng human AXL were
Tﬁ%nﬁﬂlﬁﬁlﬁg} *é\kahﬁilééwinbﬁ]du@'lﬁeté)éjé‘ﬁn?énts|ébrhfdc@éd andl Pésults
X

Phoeni were seeded on 60 mm cul ture di shes

aah@vedaraseepwwed far Hlysirativeppyupesesconly apd are not to be

cBhSpbed g5 ntfitd e ing BB C o T whi ch

Phoeni x-E cells were |ncubat ed for 4 25 h. The

lrfn?r'iuﬁ% hncshat| s cwm one R bt o

er 6 cmdish) Tor In the presence of
erpevimental modehgystenm dri ch). Si nul t aneousl vy,

Phoeni x-E cells were re-incubated with fresh nedi um
whi ch after another 3 h was used for a second
- Thef faill témgthadodirie s@quétate fdrithedhiman seceptohtyrpsiesddnase AXL

SheEShY Sasag, € o e b e S ooy

B FhEfIdN S(NG‘B?I? irafer8hce Ridueriek! NV b219¥)8waeSsubcloned into
started. Usually, stable clones were picked after

MS@J;M@ﬂaﬂbmgz@c‘@gyglor\/@ezwyﬁdgggbg restriction endonucleases
0 5 4 I ot
EE?EA%@& éé%%ﬁ éﬁ%%et-b%f red'n ﬁﬂ§ mOETbor a'%gbg oc%??ggé vector

phX8N+hAXL. expr essi on by FACS anal ysis. In detail,

1x105 cells were harvested with 10 niM EDTA i n PBS,
washed once with FACS buffer s (PBS, 3% FCS, 0.4%

FF he) ?éﬁé#a%ﬁdéﬂ aﬁﬂb@dn@@ et |speeificdily Bih@ tophainan receptor
The cells were s mn at 1,000 r mtorermve

tyosinerinase Axld F%P&brqbéﬁig ﬁ&ahhéequxnrm Hman AXL were

[REY APLLOREI M e, 1PETEFS10 PAGEhCE Gt wers
semjed osi 60 nﬁAGSIWDIIDé dishesrand traosfectetbwith2 poomipl %8N vector
or pL%ﬁ%W usmg the calcium phosphate method. After 24 h, medium
was replaced by fresh medium in which Phoenix-E cells were incubated for 4
h. The supernatants of Phoenix-E cells releasing pLXSN or pLXSN-hAXL
ecotrophic virus were harvested and used for the incubation of subconfluent
Ratl cells (2x10° cells per 6 cm dish) for 3 h in the presence of Polybrene (4
mg/ml; Aldrich). Simultaneously, Phoenix-E cells were re-incubated with
fresh medium, which after another 3 h was used for a second infection of the
Ratl fibroblasts in the presence of Polybrene (4 mg/ml; Aldrich). Likewise, a
third infection cycle was performed. After changing the medium, selection of
Ratl cells with G418 was started. Usually, stable clones were picked after
selection for 21 days.
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10 donkey anti-nouse secondary anti body (Jackson)
diluted 1:50 in FACS buffer. The cell suspensions
wawrre/éeubat ed on ice and in the dark for 30 P@i/RP2008/009548
washed twi ce with FACS buffer and anal yzed using an
Epi cs XL-MCL flow cytonet eyqg(Beckman Coulter). is
Figure 1 shows the FACS anal ysis of the pol ycl onal
Rati - Mock population stably infected with pLXSN enpty
vector and Ratl-AXL cl.2 stably infected wth
App¥abl lbfdtablendlotiesowas r priopagatdd andr quantified] dor omermbeane-

cel | urface, of this repres ive, cl.on

IGalred Ay AR SRiSsSsh orAcs @ralisy BBkl ioscels
w@éq{ar@aﬁbamwmo mmmnﬁ PBHUWASKES orldeHRit8 FACS buffer
fibroblasts stably overexpressing AXL were generated

(PBSaRdh &3S 0.4 @zidrirand gesded iar ¥ welk roundnbeftersr plate.
|

Tﬁ. SRls VS, for Erir al T CE S rMob SBLEIHaH End were
f 24U olttA nouse térﬁl-Allem%mBanosahrtrt]hmdyéSkaﬁm. (R&D
Ater m was ace resh ne in

sisterhs. “DmLml; CellQuspensions weie.LuaERen 64 {or B, washed

t\ﬁféeemﬁtrﬂms BiifféN aRAI restispehded in elopr il RPBE-Gnjugated
PLXSN- hAXL ecotrophic virus were harvested and used

dbokey rantl -mousat sesonsiary iaiibedyueacksemTdilied 4:502in FACS

o T8l L8y g, s, oo B BRCHAH 571 can for 0

nﬁhpwashe& twidd witheF RCSebufferuiad etalized dsiegamEpicsnXL-MCL
whi ch after, another 3 h was used for a second
ﬂPWf(‘e\ﬁ?m&&P rdBeckma <RY#EMi br obl asts in the presence

of Pol ybrene (4 ng/m; Aldrich). Likewise, a third

i nfection cycle was perforrred After changin

Figatro, i Showasthe FAGS anplysws of dhe polyalenatiagisck population
0]
Sy, ieRaP wRi P EREROGMBRP vatior i KBRAKE 1 2stably [nfected

with grAYE6SN-AAXNelndf denahiséramésuthLmasempwmmdoranﬂle cell

tified - | I d AXL b
SHHBS® gt 45 cpRlesPRIAINBANNS 15 105 cel 1< worb 5

harvested wi th 10 mM EDTA in PBS, washed once with
FACS buffer (PBS, 3% FCS, 0.4% azide) and seeded on
Agislitignallys don@rdest toraenesate aTwé"t@alq gellylar emogdgh S’rYéFefB for

Qnmen%%ggjr‘[xﬁ%é q\lﬂ%WﬁPl ) 8k n/g d%@?’e)‘(l?rgg%rng AXL were

suspe nmouse an
gmswéd( Re2anakygy dos prdz:emigu'es )des@ﬂbbds t@rpaa.ﬂ ohrs brief e3x10°

ﬁh%%%?xq e el wclelpeesée(z)cgeciL on S(W?nm culture dishes and transfected with
2 ug/ml pLXSN vector or pLXSN-AXL cDNA using the calcium phosphate
method. After 24 h, medium was replaced by fresh medium ‘in which
Phoenix-E cells were incubated for 4 h. The supernatants of Phoenix-E cells
releasing pLXSN or pLXSN-hAXL ecotrophic virus were harvested and used
for the incubation of subconfluent NIH3T3 cells (2x10° cells per 6 cm dish)
for 3 h in the presence of Polybrene (4 mg/ml; Aldrich). Simultaneously,
Phoenix-E cells were re-incubated with fresh medium, which after another 3
h was used for a second infection of the NIH3T3 fibroblasts in the presence
of Polybrene (4 mg/ml; Aldrich). Likewise, a third infection cycle was

performed. After changing the medium, selection of NIH3T3 cells with G418
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10 twice with FACS buffer and resuspended in 100
pl /wel |l of PE-conjugated donkey anti-nouse secondary

W@ poveesy0 (Jackson) diluted 1:50 in FACS buf f BCT/ER1968/009548
cell suspensions were incubated on ice and in the dark
for 30 mn, washed tw ce wysh FACS buffer and
anal yzed using an Epics XL-MCL flow cytoneter

A e B

infected with pLXSN enpty vector and N H3T3- AXL cl .
tabIEA/ infected with
P

LXSN- h ,
Ao paRelf &uebisnCiofes s caiopagalad, 8B4 aagwied Tor ind¥brane.
IdcanEES EAXat é)‘(;ﬁ'e%l@ﬁeby 2PnE5aRbRysh. Ireaetal i 1301 05f céid were

anti - AXL nonocl onal anti bodi es “Monocl onal

hantestedkwithn10 moMi BB TANPBS washpd qnqeethh &A@S buffer (PBS,
3%'???",@( dW/ eéi‘ deﬁ% ggeaéﬁ na §8|\Al§| éﬂ(ﬁ%"&gﬂe Fhe cells

aneous nto ou/
\Mévanswnmtfs;r B\f tdn ah ‘E{)Oﬂeerbm rtberembyeasﬁpematamiosahd were

Fspbndel v mausen SUHAL ek aenikae AR T (ReD

Sggténﬁs?‘% g e cen! RpeRsSiohs wa@ ineubatedesh ECirdi RYwaghed
andard procedures and yi el ded 105 hybridonmas. After

twiceewith  FACBsbufferupad mestapendedin RS HHwel ofwREconjugated

Sk PR AL, AT 3R uaeacrso  eacs

biffel TBhdViceH suspehsmlnsmétesmdnlbatmjs opasetanck irf tme Adrk for 30

hi ndi f | t te 50 ni
i BeRAed iics: MthdEACE! bier "4kt anglyRd.isiad an Epics; XirMCL
ﬂgwlc_%p(@mg[@@&qmafnocogml fic binding to AXL on
T3-AXL cl .7 fibroblaSts versus N H3T3 WO

20094 062690 PgT/ EP2008/ 009548 -46 Mock control cells.

7 di

e A DL PRGBS e 0 et Ao
populatibor sthblyrinfected swithl phXSMlemmynueﬁoptamsbNdiﬂwatAﬂn cl.7
Sy S GBI RS SR A rdibresionon

tise! BEN Batface of s feprBdentatie@icloie. m nutes at 5, 000g and
subsequently sterile filtered. 500 pl of protein G

sepharose FF were added and i ncubated at 4C for at

é%;ﬁﬁ,glelz.fbene.aauowg FPAM\F@% | gcﬁ‘?@@l‘?ﬁ%‘f%n‘f%cﬁ@gn

Monoclonal rat anti-AXL antibodies were raised by injection of approximately

10x10° frozen cells of Ratl-AXL cl.2 both i.p. and subcutaneously into Lou/C
or Long Evans rats. After an 8-week interval, a final boost was given i.p and
subcutaneously 3 d before fusion. Fusion of the myeloma cell line P3X63-
Ag8.653 with the rat immune spleen cells was performed according to
standard procedures and yielded 105 hybridomas. After 2 weeks, first
supernatants from hybridomas were collected and tested in a primary FACS
screen for binding to NIH3T3-AXL cl.7 fibroblasts versus NIH3T3-Mock
control cells. Clones positive for AXL binding were further cultivated. From
50 ml supernatant of these clones, antibodies were purified and re-analyzed
for specific binding to AXL on NIH3T3-AXL cl.7 fibroblasts versus NIH3T3-
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protein Gmatrix was washed twce with PBS prior to
protein elution utilizing citrate buffer (100mV) pH

WQ@29/0&860 i on fractions were i mredi ately rebufPEr/ERR200§/a19548

to neutral pH by adding 1 MTris pH 8.0 and di al yzed
agai nst PBS. O the oligoclLggal antibodies tested, 91
specifically bound to NI H3T3-AXL cl. 7 fibroblasts

R bR SBOR R Seal MR e A .

TitstoBRisty bus hbtIABFA-Mstk Io‘@nﬂ‘bbeell‘@mdretfunherrﬁ@m tested in
ant agoni stic antibodies (111137, 1éOD12

Ai<1-i<1qa%phpﬁplawlat&n| Bhi$hys.e28d JFld Aseﬁ%rdfleg%"ilaegge isotype

r
“;ae;roﬁysr{l c ant |CE’E&|'"Zfi¢,H‘ji 1@5@ é}g | 112§Ai“édb\a~mét‘éﬁts were spun
fora20 minhutgseat&H,N0Cs andf&emsequentlyastem@ﬂlt%ed SM)UI@ﬁarotem G

SBRERRES FF W codes A0 ToaPald ot A Bl it 1y on

ihirsy behssle s & hivhs %@Sdﬁwﬁtsu rlrléfa'htl\lmscafdmﬁa d
Sgubcl:rf%ss NI I—|3Te hAXL- pLXSN Ci 8 contr%{? 1 111311, "

pOoigine S matrix wp@zawasm#dzameglv@s PBS prigp i pretein gluggnzptlhzmg

g 1 2, B oy g S
t® nputral gH byOaddiog 1 [Tris'pth 80) snd zliayzed agaipsbPBS. 0, 7

47,4 12 110012 GL O,5 37,5 13 111137 | MGlLl/2c 0,6
36,2 WD 2009/ 062690 PCT/ EP2008/ 009548

Of the oligoclonal antibodies tested, 91 specifically bound to NIH3T3-AXL cl.
7 fibroblasts but not NIH3T3-Mock control cells, 9 inhibited Gas6-induced Akt
phosphorylation in the same cells, whereas 71 stimulated Akt

phosphorylation. Four antagonistic antibodies (111B7, 110D12, 16E7, and
{111D5, in the following examples referred to as 11B7, 10D12, 6E7 and
11D5, respectively), two agonistic antibodies (111D7 and llI2A1; in the
following examples referred to as 11D7 and 2A1) and one control antibody
(11D5; in the following examples referred to as 1D5) were kryoconserved
and subcloned.

1 [11B11 2a 0,8 53,8
2 {11C8 IgM/2a 0.9 55,0
3 [I2F3 2a 0.8 52,4
4 |16E7 2a 1.8 62,3
5 |I7E6 2a 0.8 471
6 |17G1 G1 0.7 32,0
7 _[17G11 G1 3.5 8,8
8 |I18E5 G1 1 33,0
9 |I19H3 G1 0,5 40,4
10 | 110A10 IgM/2a 0,5 32,6
11 | 110D9 2a 07 474
12 [110D12 G1 0,5 37,5
13 [ 111B7 IgM/G1/2¢ 0,6 36,2




-47 14 111137 | M2a 0,7 9,6 15 11287 2a/2c 0,8 43,6

16 112B8 1 MGL 0,6 2,5 17 112D4 2a 0,8 46,5 18
Wa1®9862620 0, 6 13,1 19 11 8A8 2a 0,6 34,6 20 PCIEEDOS/009548
- 2a 1,4 54,5 21 1111131 2a 7,5 24,6 22 1111133 | M 2a
1,1 53,3 23 111186 2b 1,1.4% 3 24 1111811 2b 1,1

11,1 25111 1C3 2b 1,0 24,2 26 11l 1C10 - .1,1 22,1

27 1111132 || gYh20 3. Qoffod P8 1h1105| 2a 1g8 8, 9] 29
%%%Dg Pt oh 3 S0abd T IPT gl T 10, 95811 1D12
0 a8 4 o salde b 4 iea shctEEPETon 1, 2
44,0 *:fﬁ“')mﬁ: #&%‘5’,2 35—phrtFsf-2b ﬁ%ﬂg,o 36
g 5200 4 o238 4hg o2 s Beo5 e 1G]]
S 1,1 41§ '{3]57‘) H2eaBl 4 sgﬁzﬂgl PNEIO: oM 2b
1.0 20 o34 ea8 T o o2a s, i T 06, T 185 a0 bt
0.9 13 |s204MAAST L, 52t ke oy, G TSRS LT
10 5 21 1B a”’ 'V75 24,65 ’
! 22 183 igM/2a K 53.3
23 | 111186 2b 11 15.3
24 | 11l 1B11 2b 1,1 11,1
25 | W4C3 2b 10 24.2
26 [I1C10 . 1.1 22.1
27 [1b2 | lgWizb 3.0 26.6
28 | 111D5 2a 15 8.9
29 | IH1D7 2b 1,0 " 17,3
30 | I 1D11 : 14 10.9
31 [N 1D12 2b 10 7.7
32 | IL1E7 - 1,1 81,4
33 | I1EN Gil2a 12 44.0
34 |I11F2 G1 1,2 42,2
35 | NI1F3 2b 1,1 9,0
36 |1I11G2 - 1,0 30,5
37 | I11G9 2a 1,3 89,2
38 | H1G11 - 1,1 54,7
30 | I 1G42 . 11 59,4
40 | I 1H4 igMiZb 10 20.0
41 | 1H8 2al2b 10 10.1
42 [l 1H9 2b 0.9 13.6
43 |1l 2A1 2a 10 36,0
44 | 1l 2A2 2b 1.0 105
45 |l 2A4 2b 12 1.8
46 | Il 2B4 2b 0.9 16.0
47 [M2B6 | 2al2b 1.0 39.7
48 |11l 2B8 2a 10 53,3
29 | Il 2B10 2b 11| 106
50 |M2C12 | 2al2b 1.0 1.2
51 | 11 2D1 2al2b 1.0 42,0
52 | Il 2D3 2b ' 0,9 17,8
53 | 1l 2D8 2a 14 109.7
54 | 112012 2b 18 16,0
55 | Il 2E11 2b 10 14.8
56 | Ill 2G4 : 10 8.5
57 | Wl 2H7 . 1.0 91,2
58 | lll 3A1 2a 15 82.5
50 | Ill 3A2 2b 10 7.4
60 | NI 3A3 | IgM/G1 2.0 296
61 | Ill 382 . 10 113
62 | Il 3B3 2b 0.8 124
63 | Ill 3B4 igM 12 98.0
64 | I 3B5 igM/2b 16 74,0
65 | Il 387 2b 18 13.4




45 1112A4 2b 1,2 11,8 46 1112131 2b 0,9 16,0 47
[112B6 2a/2b 1,0 39,7 48 1112138 2a 1,0 53,3 49
wo 2do2B84BIRb 1,1 10,6 50 1112C12 2a/2b 1,0 11, 2CT/BR2008/009548
1112131 2a/2b 1,0 42,0 52 1112D3 2b 0,9 17,8 53
1112138 2a 1,4 109,7 54 IL48D>12 2b 1,8 16,0 55 111
201 2b 1,0 14,8 56 11124 - 1,0 8,5 57 I1l12H7 - 1,0

91.2 58 61 W38jo3a 1.5,82,5) 59,4113A2 2b 740 7,4 60
111 3A3 cs: 76 61 J.J.dl?é — 110 1445q 62
iillgéﬁ" 6#’ Ig;&c A—63 1113 1' ] 2_9'8,_1‘3'2_621_

5 okt 740565 THISB7L 2b 1 81354 WO ]
2009/ on% &%%‘2008@30954“ -j‘n‘r’fﬁa li“qﬁ; 57, 1
70,6 A7 %4 132 7 5s 4 . —>T169
111 301&7%: 1 3'32 §3:3 2t 11r3<:12' oAt B4
111302 253’ TED] ,,,E], 722_?‘::[39“ 2a1§0 sh—5 i’gg’ 4+ 3E1
- 1,2 Y74 | IN3E3 296" <V 0135 Y 16,0

75 | 1l 3E5 2a 11 56.4
76 | 1l 3F1 2b 1.0 9.8
77 1111 361 2a 12 57.8
78 |1 3G3 2a 11 45.7
79 | 111 3G6 2a 11 559
80 | Il 3H4 2b 1.0 433
81 | IN3H5 2b 1,2 11,8
82 | Il 4Ad igM 13 8.5
83 | 1l 4A5 2a 19 328
84 | 1l 4A6 2a 2,5 10,4
85 | 1l 4B1 2b 1,9 10,2
86 | 1l 4B5 2b 1,6 6,4
87 | Il 4B6 2a 1,9 56,8
88 | Il 4B9 IgMIZbIZc 1,7 16,6
89 | Il 4B11 2a 1,2 58,1
90 | lll4C2 - 1,6 7.4
91 | II14C8 2a 12,8 21,3
92 | 1l 4D A 16 7.9
93 | 1114D9" n 11 312
94 | 11l 4D10 2a 3.8 7.5
95 | Il 4E11 2b 1,5 7,6
96 | Il 4F6 - 1,2 55
97 | 1ll 4F8 2a 1,2 51,3
98 | Il 4F11 |gM 1,2 12,9
99 |MaF12 | 2a 11 526
100 | 11 4G2 : 2a 1,0 52,4
101 | 114G 11 lgMizb 11 8.9
102 | Il 4H4 2b 3.1 613
103 | Il 4H5 2a 27 20.0
104 [aH10 | IgM/Za 13 49.2
105 | 1l 4H11 IgM 33 124.0

Example 3. Rat anti-AXL antibodies of the invention do not cross-react

with mouse AXL or other members of the human AXL family, Mer and

Sky

This example addressed cross-reactivity of rat anti-AXL antibodies of the
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75 111 3E5 2a 1,1 56,4 76 111 3F1 2b 1,0 9,8 77 111
3Gl 2a 1,2 57,8 78 1113G3 2a 1,1 45,7 79 1113G6 2a
WA 2098&26% 80 111 3H4 2b 1,0 43,3 81 111 3HS PUI/EPR08/009548
11,8 82 1114A4 | gm 1,3 8,5 83 1114A5 2a 1,9 32,8
84 111 4A6 2a 2,5 10,4 85-391 4131 2b 1,9 10,2 86
111 4135 2b 1,6 6,4 87 1114B6 2a 1,9 56,8 88 1114139

ohebiGh LA s S RS By b S

m&rsber8ofithe4ieman IAXL Famdly, Buman KMet Grehhaman7Sky. Egllowmg

PO e A WL T

, hﬂlmlan53\/I§r aR8 Bki4G@Rtolp <;'DIQA52 éacl'ioéxdrb’séiﬁhl dd]i‘dlrﬂ@t was

e oo Y o a1 61,3 103 111 4H5 2a
traosteciexbmtq HEKR937 fibnobtasts. Ehegbiity qb@t ANtk antlsﬁsi'es of

th ﬁ\véﬁ&or@ t@ﬁ%gsé rSinsW %h 1é8ted Y EREY &alfdist Ne

I nventi on do SS-Teac

3 A. Cloning of mouse AXL

In the present study, the mouse AXL expression construct pcDNA3-mAXL
was generated. The full length coding sequénce of mouse AXL was
polymerase chain reaction (PCR) amplified using mouse heart cDNA
(Ambion) as template and appropriate primers according to the National
Center for Biotechnology Information (NCBI) reference sequence
(NM_009465) of mouse AXL. The full length sequence coding for mouse
AXL was thereby covered by two overlapping PCR fragments, a 5’-fragment
and 3'-fragment. The primers for amplification of these fragments were as
follows:

Forward primer MOUSE1 for the 5'-fragment carrying an EcoRI recognition
seduence:

5'- GCG AAT TCG CCA CCA TGG GCA GGG TCC CGC TGG CCT G- 3’
Reverse primer MOUSE2 for the 5’-fragment:

5'- CAG CCG AGG TATAGG CTG TCACAG ACACAGTCAG-3

Forward primer MOUSES3 for the 3'-fragment:

5’- GCA CCC TGT TAG GGT ACC GGC TGG CAT ATC- 3'

Reverse primer MOUSE4 for the 3'-fragment carrying a Nofl recognition
sequence:

5'- ATA AGA ATG CGG CCG CTC AGG CTC CGT CCT CCT GCC CTG- 3
The 5:'-fragment was digested with EcoRI and BstEll, the 3'-fragment was
digested with BstEll and Nofi, and pcDNA3 was cleaved with EcoRI and
Notl. A three factor ligation of the isolated and purified fragments was

performed and transformed into DH5a bacterial cells. A single colony was

picked and grown in the presence of ampicillin. Using a commercially
available plasmid purification kit (Qiagen), the mouse AXL expression vector
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wi th nouse AXL or other nenbers of the human AXL

famly, Mer and This exanpl e addressed
wee@eseasenact i vity of rat anti-AXL anti bodi es OPCT/RR200§09548
© 2009/ 062690 PCT/ EP2008/ 009548 -49 invention with

nouse and cynonol gus nonkeyspXL as well as with the

ot her nenbers of the human AXL famly, human Mer and

e S M e T e

trSh;sfeotlbn imoAER298 A cellsxpr essi on construct was 5
transfected i nto HEK293T fi brobl asts. The ability of
rat anti-AXL anti bodies of the invention to bind
these proteins was tested by FACS analysis. 3 A

G oning of nouse AXL In the present study, the nouse

38 Cloningwfi eynapalguseenkpDAXE. mAXL 10 was

I&iﬁg VQ&SQM -F[H"E’gi gé% 43’?@%5'9@% %Hggﬁw%ﬁﬁgssmg‘anstructs
peBINAB- OWNXE Ivma;tgexfé‘ﬂétec( A_mheorf)Jllaiengih'plwﬂmgansbquence of
S BPBlise ETOREY GBXE B et RoATRERS) UTlRs ctaliAePrepared from

cHREAMBIMR MmbhkEYIBfim @Esii®uUas /l‘é%plélfbe Schb |tﬁ€9tn|ihcleotlde

Sequence coding for nouse is her eby covered
spguenge gfx@ym@rpplgug rPORkey Algﬂcewas nc& ayallablsg Fespecti@ gprimers

o B el o8 e PRy ST A 8 oot
sbheeﬁée tpd@gefo't cyaomplgugs amrﬂieyFAXt avag thereby covered by two
VEHERRD B Aragmenie, fob SEAGETL AL SIZBTE. (1 Primers for

C:flffba%%f the@e'fr%ﬁ:t@@é‘l@‘ag follogs CTG TCA CAG ACA
Forward prinmer MOUSE3 for the

Forward griger: CB’NO‘G@r e StHsagmentarrying assEcpRb respgnition

sA-grgeng’e 25 Reverse priner MOUSE4 for the 3'-fragnent
rrying a Notl recognition sequence: 5 - ATA AGA ATG

5CAEGCOAATTTC GAXCATCCAAIGCCTLETGGECHGGNIASCL COhe- 3

iSRS BERES MbReREC P BEL ] L
NG GATCTCCTGOALGAF®EC ART CTT CAT C- 3’

Forward primer CYNOS for the 3'-fragment:

5'- GTG GCC GCT GCC TGT GTC CTC ATC- 3’

Reverse primer CYNO4 for the 3'-fragment carrying a Notl recognition
sequence: |

5'- ATAAGA ATG C GG CCG CTC AGG CAC CAT CCT CCT GCCCTG -3’
The 5'-fragment was digested with EcoR| and Dralll, the 3’-fragment was
digested with Dralll and Notl, and pcDNA3 was cleaved with EcoRI and Nofl.
A three factor ligation of the isolated and purified fragments was performed
and transformed into DH5a bacterial cells. A single colony was picked and
grown in the presence of ampicillin. Using a commercially available plasmid
purification kit (Qiagen), the cynomolgus monkey AXL expression vector
pcDNA3-cyAXL was purified, and sequence verified for subsequent transient
transfection into HEK293T cells. The nucleotide and amino acid sequences
of cynomolgus monkey are as follows:
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30 Notl. Athree factor ligation of the isolated and
purified fragnents was perforned and transforned into

worBaoaed eri al cells. A single colony was pi BKEEP2NEI009548

grown in the presence of anmpicillin. Using a
commercially available plagyid purification kit
(Q agen), the nouse AXL expression vector WO

556‘3@' [ EP2008/ 009548 -50 pcDNA3- mAXL was
4&’@ eg{%equence verified for subsequent

ATW@@TGGGGGWQ@CCO&GGNT GEEKNBEEHICEGCTGGECTGGTG

SRR S BR b BE SRR ARG

@W@WTO@FTWG%GCTAA'@@C‘A@GGWTCAGWGGTGCCC

uence of cynonol gus non AXL was PCR a
E@A@mq@egg@@c T CEHAHEAGET GEARGT PEAGEBAGAG
G R AR AT G SLII G S EBAT B AGAT L FeltaeT coc

GIEA@@IGTA@E(H—\GA@CEI)@@(ﬁ'&(SO@IO(QTGGﬁITGAAﬁATGA@Eb@ﬁATGA

SRR T RS A T BATR SRR PAERG Prrccaac

thed@R@A@rK@BAUmmeGT@TFerT@GMEAWAGAACTTCGTGT

fragnent. The priners for .anplification of thes

GGG@EB&E“EGWBAG§TA£BG@@TG%%%TEAQQTEACEWG@AGG

A AR R T R e AR TG TRAGCT

GIBAAGCCCABBGACCPCOABAGOCRGTGGARECTACT CA8BETCCAG

GAT GRS T ERIC EORGEAGATTCE AT CATRSTECCahg e AnC

@@c@@@ﬁ@cﬁ&@t@mﬂeﬁeAmmwmdmeccc
t he ragnent car a Notl recogniti on sequence:
AgAAcz\@m@gGﬁ@@ @ge@%mﬁ@@@ AGASTGC

and Bﬂ??&%@@@?@ -¥ra men cgdlsgest ed M@ACGG

mﬁTmAGGJ@GWAMQGAe@@QmAmce@GNeﬁm@cCCTGA
bR AL TG okt AbA b G SbaTe
ABCUB GEAGRACEAGACSTTIL ECABAGGABSCUCKEACTTI GCAAGCAT
CTGTGCCCCCCCACCAGCTTCGGCTGGGCAGCCTCCATCCTCACACCC
CTTATCACATCCGTGTGGCATGCACCAGCAGCCAGGGCCCCTCATCCT
GGACACACTGGCTTCCTGTGGAGACGCCGGAGGGAGTGCCCCTGGGC
CCCCCTGAGAACATTAGTGCCACGCGGAATGGGAGCCAGGCCTTCGTG
CATTGGCAGGAGCCCCGGGCGCCCCTGCAGGGTACCCTGTTAGGGTA
CCGGCTGGCGTATCAAGGCCAGGACACCCCAGAGGTGCTAATGGACAT
AGGGCTAAGGCAAGAGGTGACCCTGGAGCTGCAGGGGGACGGGTCTG
TGTCCAATCTGACAGTGTGTGTGGCAGCCTACACTGCTGCTGGGGATG
GACCCTGGAGCCTCCCAGTACCCCTGGAGGCCTGGCGCCCAGGGCAA
GCACAGCCAGTCCACCAGCTGGTGAAGGAAACTTCAGCTCCTGCCTTC
TCGTGGCCCTGGTGGTATATACTGCTAGGAGCAGTCGTGGCCGCTGCC
TGTGTCCTCATCTTGGCTCTCTTCCTTGTCCACCGGCGAAAGAAGGAGA
CCCGTTATGGAGAAGTGTTCGAGCCAACAGTGGAAAGAGGTGAACTGG
TAGTCAGGTACCGCGTGCGCAAGTCCTACAGTCGCCGGACCACTGAAG
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grown in the presence of anpicillin. Using a
comercially available plasmd 30 purification kit

W@ Q0ameny) t he cynonol gus nonkey AXL expressi oPCT/ER1008/009548
pcDNA3- cyAXL was purified, and sequence verified for
subsequent transient transfsac.ti on i nto HEK293T cell s.
The nucl eoti de and am no acid sequences of cynonol gus

R ETE SBGh SN, sé“%ﬁ?ﬁ%?ségJ&%AGGAGAAGCTGc
GECTC O

CAR (-11. G:GG]CEGCEGIBG@'MGACTCTG

1EAAGCAGGA

WW@@WTM@@CCATCTGC
CCCCCCGAGGTACACTGCIZTTCGCI:‘ACCI—?ACAGATCCTCI—?A
s @@Qﬁ@CATGAAG

%W% geace

GI@WAG@WEWWCTTTCAT

GRAIERe EHEERREE ToceeA

c@ﬂ@@&ﬁ@f@@ﬁ@ﬁéﬁﬁmﬁéﬁﬁmmcem
CTCATGI TCCAGGEGCT GAACAAGACATCCTCT TTCT CCTGOGAA!
CEROEIA

f@@fﬁéﬁfACACCGG

A@fé\fﬁé@ﬁ@@@’@ﬁ@@@

COACACACT GOCT TCCT G GGAGACGOCCCAGEGAGT GaLOCT GOGC
CARTGTERGRACATIRICRATARABCSHCOAAPCCPEATATCCA

R RIS e R GRgpAmATCeC

CTGAAGCAGCCTGCGGACTGTCTGGATGGACTGTATGCCTTGATGTCG
CGGTGCTGGGAGCTAAATCCCCAGGACCGGCCAAGTTTTACAGAGCTG
CGGGAAGATTTGGAGAACACACTGAAGGCCTTGCCTCCTGCCCAGGAG
CCTGACGAAATCCTCTATGTCAACATGGATGAAGGTGGAGGTTATCCTG
AACCTCCCGGCGCTGCTGGAGGAGCTGACCCCCCAACCCAGCTAGACC
CTAAGGATTCCTGTAGCTGCCTCACTTCGGCTGAGGTCCATCCTGCTGG
ACGCTATGTCCTCTGCCCTTCCACAGCCCCTAGCCCCGCTCAGCCTGC
TGATAGGGGCTCCCCAGCAGCCCCAGGGCAGGAGGATGGTGCC

Amino acid sequence:
MAWRCPRMGRVPLAWCLALCGWVCMAPRGTQAEESPFVGNPGNITGAR
GLTGTLRCQLQVQGEPPEVHWLRDGQILELADSTQTQVPLGEDEQDDWIV
VSQLRIASLQLSDAGQYQCLVFLGHQNFVSQPGYVGLEGLPYFLEEPEDRT
VAANTPFNLSCQAQGPPEPVDLLWLQDAVPLATAPGHGPQRNLHVPGLNK
TSSFSCEAHNAKGVTTSRTATITVLPQQPRNLHLVSRQPTELEVAWTPGLS
GIYPLTHCTLQAVLSDDGMGIQAGEPDPPEEPLTLQASVPPHQLRLGSLHP
HTPYHIRVACTSSQGPSSWTHWLPVETPEGVPLGPPENISATRNGSQAFV
HWQEPRAPLQGTLLGYRLAYQGQDTPEVLMDIGLRQEVTLELQGDGSVSN
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AGGECTAAGGCAAGAGGT GACCCT GRAGCT GCCAGEEEGACGEGTCTG
TGTCCAATCTGACAGT GTGT GTGECAGCCTACACTGCCTGCTGGEEATG
W@20000268AGCCCT CCCAGT ACCCCT GGAGGECCT GGCGCCCAGEGEOAAT/EP2008/009548
GCACAGCCAGT CCACCAGCTGGTGAAGGAAACTTCAGCTCCTGECCTTC 30
TCGTGECCCTGGTGGTATATACT GCT AGGAGCAGT CGTGECCECTGCC
TGIGICCTCATCTTGECTCTCT TCCT TGICCACCGGCGAAAGAAGGAGA

LTV AsIARE G Lk AESWPW

V\@?%%%WM MQQMTR'@VFEPTVERGELWRYRVRK

s&@ﬁww%@lz: SIS PO R HEAGRACREGEF GAVMEG
" ﬂ’ A s Hq

e

QGBEBEBERBM HBBM(HGEIHSEGIE 'MMLVKF MAD!

AT R TR VA R RN Jr YYRQG

RIARVPVIGRAESTIXORVAGSKE GO PGVENSE!
CCAGCCAGTIGTACCTGCCCACTCAGATGCCTAGIGAAGIT T E
VM RN IR AL R A RO RENE TR BRRLRIEDLENTLK

T

AGTCTAGCTGACCGTGTCTAOACGAGCAAGAGTGATGTGTC-BTCCTTC 15
GGEGT GACAATGT GGGAGAT TGCCACAAGAGGCCAAACCCCATATCCA
Mér TATGACTATCTGCGCCAGGGAAATCGC

CTGAAGCA GCGGACTGTCTGGATGCGACTGTATGCCTTGATGI CG
Irctisr ereseniasioixaihedtmanddeceresian FanatHePeDNA3-hMer

%%ﬁﬁ%@@%ﬁ%bmmed

thkaagh Caiese@eT Got GtheGACTaARCMGXCddnaaancAder  (Origene
#TEAETE2) SHhCERSKRT FRa"ShE N3RS e toh S FEDRR3 with the

same restriction endonucleases, both fragments were ligated to generate

pcDNA3-hMer. In order to introduce a Kozak consensus sequence, the 5'-
region of the human Mer coding sequence in pcDNA3-hMer was PCR
amplified using appropriate primers according to the. NCBI reference
sequence (NM_006343) of human Mer. The primers for amplification of this
fragment were as follows: _

Forward primer MER1 carrying an EcoRI recognition sequence and the
Kozak consensus sequence:

5-CGG AAT TCG CCA CCA TGG GGC CGG CCC CGC TGC CGC-3'
Reverse primer MER2 for the 5'-fragment:

5-TCG GCT GCC ATT CTG GCC AAC TTC C-3

The PCR product and pcDNA3-hMer were digested with EcoRI and EcoRV
and ligated to generate pcDNA3-Kozak-hMer, in which the full length human
Mer coding sequence is preceded by a Kozak consensus sequence.

Transformed into DH5a bacterial cells, a single colony was picked and

grown in the presence of ampicillin. Using a commercially available plasmid
purification kit (Qiagen), the pcDNA3-Kozak-hMer expression vector was
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ACGCTATGT CCTCTGCCCT TCCACAGCCCCTAGCCCCGCTCAGCCTGC

TGATAGGGGCT CCCCAGCAGCCCCAGGGCAGGAGGATGGTGCC 25 Ami no
wa@eiodoewguence: PCT/EP2008/009548

MAVRCPRMGRVPL AWCL AL CGWCVAPRGT QAEESPFVGNPGNI TGAR

GL TGTL RCQL QVQGEPPEVHW. RDGQL I53LADST QT QVPL GEDEQDDW V
VSQLRI ASLQLSDAGQYQCL VFL GHONFVSQPGYVGLEGL PYFLEEPEDRT

DAL R R P BRI SRRl i o

HE RZBITHESIISQAVL SDDGMGE QAGEPDPPEEPL TL QASVPPHQLRL GSLHP
HTPYHI RVACT SSQGPSSWIHW.PVETPEGVPL GPPENI SATRNGSQAFV
HWOEPRAPL QGTLL GYRLAYQGQDTPEVLMDI GLRQEVTLELQGDGSVSN WO
2009/ 062690 PCT/ EP2008/ 009548 -53 LTVCVAAYTAAG DG
PWSL PVPL EAWRPGQAQPVHQL VKET SAPAFSWPW

3\ Clamingofdhvuman $KYWHRRKKETRYGEVFEPTVERGEL WRYRVRK

AR S SRR R v

gORSERESF FARNUPFRSHEDLGRThY. YSRNGDZRY S PRGVaMKBWDIwas PCR

ASGVEYLSTKREI H RDLAAR VBVCVADFGL SKKI YNCRYY,
SRR R oot SRR PR U TATED B KOOV EMER LR, A02)

agD La e AN bk tRl LR TieL RELURNB) Kreference
ALPPACEPDEI LYVNVDE YPEPPGAAGGADPPT(LDPKDSCSCLTSA 10

sEquPRGRINMCIBOB298P abimmras SinrAtrperimers. fociapplifigatien were
agﬁ %{Er In the present study, the human Mer

gﬁg"s’ ion construct pcDNA3-hMer was generated. The
Fomwhard prigieh SEOG oarrgieguemEeoRf réuognitidvesequencebt ai ned
saganl & A AT SRR To SR CRA ST or

REVEesd pRMer ISIKOEDRARy NG d) XhBE re coyitidreSédigideon
endonucl eases, both fragnents were |igated t%n%enerate

5EBGCHMGAGIGTAARA GOTART &illed GGKeASKTAGNE ensus

q o : :
THRIPEE Problie S pENRB, Bord ISoBMIR Wl EEGK) 3R X anc
ligatedofo igehergiei ther pcDNASF S expression MeBlorr fansfomsed into

DH5a bacterial cells, a single colony was picked and grown in the presence
of ampicillin. Using a commercially available plasmid purification kit (Qiagen),
the pcDNA3-hSky expression vector was purified, and sequence verified for
subsequent transient transfection into HEK293T cells.

3 E. Transfection and expression of mouse AXL, cynomolgus monkey
AXL, human Mer, and human Sky

For transient expression of mouse AXL, cynomolgus monkey AXL, human
Mer or human Sky, HEK293T cells were transiently transfected with either
pcDNA3 empty vector, pcDNA3-hAXL, pcDNA3mAXL, pcDNA3-cyAXL,
pcDNA3-hMer, or pcDNA3-hSky applying the calcium phosphate method. In
brief, prior to transfection, 3x10° HEK293T cells in 16 ml medium were
seeded on a 15 cm cell tissue culture dish and grown at 7% CO, and 37°C
for 30 h. 32 ug DNA of the respective expression construct or empty vector
in 720 pl of ddH,O were mixed with 2.5 M CaCl, and 2xBBS (pH 6.96) and
kept at room temperature for 10 min. The solutions were gently added to the
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sequence (NM 006343) of human Mer. The prinmers for

anplification of this fragnment were as foll ows:
Wo-009a619pr i mer MERL carrying an EcoRl recogni BCTRP2008/009548
- sequence and the Kozak consensus sequence: 25 5'-CGG

AAT TCG CCA CCA TGG GGC CEG5§CC CGC TGC CGC- 3

Reverse prinmer MER2 for the 5 -fragnent: 5 -TCG GCT

e R M, P I gy on

. wakgephitetowigie fresht gropdDiediliny akd déls, were chlturedtdte’% CO,

ful L,length human 30 Mer codi ng sequence is preceded
35‘532 Jf(cf?gé‘ﬂ@onsensus sequence.. Transformed into DH5 x

bacterial cells, a single colony was picked and grown

in the presence of anpicillin. Using a comercially
35 FAGS lanalysistodttespuat anti-AXantihodies £{g& sross-reactivity

. - ' 0
FREFNGSS SRaNG o o )8 e hayeia, With YOt ROTA ioRes,
Wéerlleﬁ mégMMFétC$l_lﬁﬁliffemf(Pﬁsaﬂ% €EI$,:3@14thazidel)Eﬁ2!9§é'eded on

cells S , on unman nt resent
a g HRY BINR BIJS oL rETVE N SRS IBE b BRIE Warg SPun
fres mﬁgg?r%@ EpcrghSrA& Lt%éllfs' eed NessheHteRE S eIt fighth! isotypic

human Sky Ified using the vector

cpralcantibpdyu e axywelbaisgani-ANUGIRNS, AUtB7, HeD12nPELt &A1,

1789 AR5 1287 Hrlia R AT RS aRiAS AP lmBul Aller ingypation on
icer !fﬁiE‘r’S Iﬁ,orceﬂs’pweﬁé calashadwewiee &athf _cdH_iItads: FAGSwduffer and
; rulsmer %p_garﬁc%lﬁggﬁgn EEORI recoggltltozls‘%ﬁgcgécondaw
aRYSdys BilREHTR50H FACS Butfe? ] 1 QO@MeI%CTQﬁngiddeql.g;ated donkey
sequence: is 5 -GCC CTC GAG CTA 'ACA ACT GIG TGG
agh@ause secandarpcritipodyfor centropcitretectadrfeomi ighi: eglls were

A A8 0k WS iy PO B v ppaveos
ubiagtaar Epics Odl-MCL flowi cyjdometar! (Beckman @oultery. and gr own

in the presence of anpicillin. Using a commercially
avai l abl e plasm d purification kit (Q agen),

Figure 3 shows representative results of this experiment. With exception of
12B7 which shows moderate cross-reactivity with mouse AXL as well as
human Mer and Sky, non of the other anti-AXL antibodies of the invention
cross-reacted with these molecules. In contrast, all of the tested rat anti-AXL
antibodies of the invention cross-reacted with cynomolgus monkey AXL.

Example 4. Rat anti-AXL antibodies of the invention inhibit ligand-
induced AXL phosphorylation in vitro

ELISA experiments were performed in order to investigate whether the rat
anti-AXL antibodies of the invention are able to block ligand Gas6-mediated
activation of AXL. Gas6-mediated AXL activation was detected by increased
receptor tyrosine phosphorylation. in brief, on day 1, 3x10* cells per well
were seeded in normal growth medium in flat-bottom 96 well plates. The
next day, growth medium was replaced by serum-free medium to starve cells
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20 the pcDNA3- hSky expression vector was purified, and
sequence verified for subsequent transient

WO ene628G i on i nt o HEK293T cells. 3 E. Transf eRCT/BP20681009548

expression of nouse AXL, cynonol gus nonkey AXL, hunan
Mer, and human Sky 25 For trmggnsi ent expression of
mouse AXL, cynonol gus nonkey AXL, human Mer or human

T PR SR N8 00 DA S ST o
@Wte?ﬁhﬁﬂh mquhpMsoplmtym@\?\iber’;tﬁoﬁyﬁg?H?i a2 ug/ml
AES A ACC: G 08 R0 i1 3o tinadysqiulicrs wa Trgtavisth and Maxi-

S%st\%ﬂ’se%é’r‘é %l&&eﬁ”\ﬂﬁﬁ' PB"S 59 B% CB'SAde? di 36st2adh at room
grown at 7% CO2 and DNA of the

teroppeatute;dn @qsallﬁsqzeﬂs weﬁﬁswneumuaate@rmw 106&/614 Of ithe mouse

ffioR oBhodly oA 1 HsCwBings b B 2 M bifice 24P 107,

11DS, SIQBTK 6&7s andrdDyEhforyl IaddGWGmrideemeﬁlé@Nﬂmg\@ithout

B SRR By on B, B 5T oulE KBl oked
gggihdf a&@rfé1 r§V}§:£edTwlny§ﬁ Hiffer ngSmWP HEPES! 'fbH3¢ 5t 1360mM

and 37C anal %{il s to test rat
NaGli 1M BERTA; ddi% glyasring; asd Y% dditoniX-J 00 Feuppigmented with

oMREbklote, ZH1ES GRbaed “TRRIBAERY, b, MaBEETA

;fheﬁ%ﬂathqlsmfanw fusrite] ‘omnMaoﬂBovwiédateundnthaﬁ‘n and 0,5%

th la
Apertirinhdor 5§ THoen g, bisaneaVipe blesking BUfEhafasofPAvas and

M’éb(llé Agsmébé@ werddwashéd ek vt Wé@ﬁ)bu?‘@? (PBSN@ 05%51' ween 20),
anti-AXL 11D5, 11137, 10D12,

beforedysatestweredyarsieued angd lpggbaiﬁd/ w&n r)lghtaatt‘b?C After plates

VB RRRNEH K e Syt bR GiF Aoy MO NE WU, iEliBEited with
s s vy (7 WS Ergiantbanin s o
tSBPeRAlR P lEE S ie, Wasied BX wilcwSth bips A AR tafoated
sftr@btéxﬁdihrcdherﬁrceh%m d) @ifuted ah4,0006h! PBSENAs added to each
i ncubated on ice for 30 mn, washed twice with FAGS

 wal¥ and ineubainad for 88 mifs AhEOQM tgmneganemerwm wells were

r%é&%eag?;{ Vyl ve resuwﬁég grﬁ”ll S experl nen?%?/v?%unon (ROChe

#H681082)h wids added. Using a Victor plate reader (Perkin Elmer), the
fluorescence of each well was collected at an excitation wavelength of 430
nm and an emission wavelength of 580nm.

Figure 4 shows representative reéults of this experiment for NIH3T3-AXL cl.7
fibroblasts (A) and NCI-H292 lung cancer cells (B). The rat anti-AXL
antibodies 11B7, 11D5, 6E7, and 10D12 of the invention were able to block
or reduce ligand-mediated AXL activation as indicated by decreased
phosphorylation, and are thus considered antagonistic anti-AXL antibodies.
In contrast, the rat anti-AXL antibodies 2A1 and 11D7 of the invention
stimulate basal AXL activation as indicated by increased phosphorylation, do
not significantly reduce ligand-mediated AXL activation, and are therefore
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20 12B7 which shows noderate cross-reactivity with

nmouse AXL as well as human Mer and Sky, non of the
wo@rdvencammi i - AXL anti bodi es of the invention  PCT/EP2008/009548

cross-reacted with these nolecules. In contrast, all

of the tested rat anti-AXL-gmtibodi es of the

i nvention cross-reacted with cynonol gus nonkey AXL. 25

SRR ool MRS AP e ANERE il pane

oELdrﬁibodlesewvérenbbsumed irerther lhang icancerdeellt lines CaLu1 and

b8 Tpant srassad isineibt i IR il grostate

cgﬂc&‘:éél}’ﬁﬁé -8 tHbanbisk- cattiericed IMLPANC-Vathé)fhé/l@ﬁoma

det ect ed éil ncreased receptor terSI

colhdineh6-§161, the avarieni eancesncelhyings %&@UAS cand $SkQY-8, the

offftipstolfis S5 JBERF 120 e Terdha baholF Soll Tkloasid, as well as
thhee gastricveahcee pelhlines blys?elemamdM&N nredi umto starve

celI's WD 2009/ 062690 PCT/ EP2008/ 009548 -56 over ni ght
for 24 h. Also over night, black Mxi-Sorp 96 well

EXamipie 6NuRsY an‘fieAXLcﬁﬁh%d%é t‘bim?h'(iieinventlon inhibit ligand-

rem)ved and NBXi - Sorp I I s wer e bI ocked wi th PBS,
0.5% BSA for at lest 4 h at room5 tenperature. In
Nhaot AELISA ezpéﬂlmemsr\Eew peifnnuémredrddrttb incegligate wifether the

2A1
i EnbAL AT ST Jhe. TWenfion 3k aiie fo” Blpckeigand, Gase-
ﬂé&?&?edf Qétwbubnadf FEWXF% MAP%nbé@aGQQBJMé@a%d mnm MAP-

ystens) f 10 mn at 37
Kmset rmtlvaltlpnkws siatecled & |lacr\ﬁ@sed| peeigin n(TPVEO%/T yr204)

P@é%&ﬁ&y@%r{% gﬁ?ﬁ?n tggﬁiﬁ%ﬂ:%%n cgzﬂ(ﬁsi %BNQHJWQM seeded in
ﬂauppttenENar%fFa) gng;u tmateph oﬁpsh aneadedapd normiak ag;reWtIm himsidiwms was
%&}ﬁgﬁ gﬁgggtfgee {nqﬂﬁ Ey geﬁahqujg ffo&ra/% ﬁ%rr'egﬁ?r 1cells

w?é}e'BrE iRub Aed v@i’ﬂﬁwﬁmghﬂl obih%Clkb |d3<§5rftft5| amisot mmds well
Maxi - Sorp pl ates were washed 6x. w th wash

asris, 12 b Khcan tees 19 7 gt T L & 37°C and
t{l){:r‘?QPefa%& St BE Wi V\L{ﬁgﬁg@fbﬁdn EE%B S§/§t dﬁ%} fdr 10 min at

es were
37eCl .sMediuen wmﬂ:ekablout ahd cbllstwemg Ifuedmltfaﬂ"/«afarmaidehyde in

RSBt &9 267 BPamin 3B, isiarroRite SR ol salption was
ranfbvel- é?eréE@Wéﬁi'e washed twice with wash buffer (PBS, 0.1% Tween
20). Cells were quenched with 1% H;O, 0.1% NaN; in wash buffer and
incubated for 20 min at room temperature. Afterwards, the quenching
solution was removed, and cells were washed twice with wash buffer and
blocked with PBS, 0.5% BSA for 4 h at 4°C. Anti-phospho-p42/p44 MAP
Kinase (Thr202/Tyr204) primary antibody (polyclonal rabbit; Cell Signaling
#9101) diluted 1:500 in PBS, 0.5% BSA, 5 mM EDTA was added over night
at 4°C. On day 4, the antibody solution was removed and the plate was
washed 3x with wash buffer. HRP-conjugated anti-rabbit secondary antibody
(Dianova #111-036-045) diluted 1:2,500 in PBS, 0.5% BSA was then added
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streptavidin (Chem con #SA110) diluted 1:4,000 in PBS
was added to each 20 well and incubated for 30 mn at
WO omoosxaper at ure. Afterwards, wells were washEOEB2008/009548
wi th wash buffer and AttoPhos substrate sol ution
(Roche #11681982) was addedb8 Using a Victor plate
reader (Perkin Elnmer), the fluorescence of each well

t%‘%}cﬁ%bﬁcérﬁfjlrﬁ&hbgfbcf’ﬁ&‘ 43 ho Vlﬁ%ﬁ't@ altre 430 plte was

an em ssion wavel engt h of 80nm 25 Figure 4 shows
washeds @xt avittv ewasb ubuffeof andi twiegpavithnd?BSf for 5 min each.
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cafdertell tliner€askie THe ?étoaﬁ@w@_%nﬁwlsem @paStHD5 of the
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invemdions We'en abie ~ fantedusee| ligand-mediated #42(pdde MAPKinase

Ao S Bt iR GBT g are s

cwmidyﬁedmtagctréstm antisAXL antibogieseln cbntmastPghe, rat ranti-AXL

RRGEE 2405 o rTns” Splentilt Siibiietes | Posd o225 AT Kinase
aclitdtioh éd‘lqndlﬁhteaﬂtﬂﬁﬁi‘m%aﬁéw phosphdritatian, ddla% not reduce

cervical cancer cell |ine CaSki, as wel] as

ligandmediatadcrd 2/pdft MAPHSInasg Actyation theﬁia%¢@%dered
ggﬁgfs‘tli%l D4 sz@?&fﬁf\/ﬁ ri OHERLT B h'ﬂﬁﬂ Rhine panel of

0 1 nduce atlon

Ki nase oS
antibodilesmmxmbselﬂedsm thebreast canceecel! E;@e and the lung
arder t 1N t | e whether the rat antl-AXL
cgﬂf;?'b%%’ £ é‘ﬁﬁ@ nvention are able to bl ock |igand
Gas6- madl ated activation of p42/ p44 NMAP-Ki nase.

,Ragié_gaq(mlﬂ{#éﬁ ,_ll}ﬂl_a ﬁ{,h(ﬁ, viftp the first day, 2x104
: We Were seeded In flat-bottom 96 wel |
pl ates. The next day, nornal grovvth medi um was

Furthermore, ELISA experiments were performed in order to investigate
whether the rat anti-AXL antibodies of the invention are able to block ligand
Gas6-mediated activation of Akt-Kinase. Gas6-mediated Akt-Kinase
activation was detected by increased protein (Ser473) phosphorylation. In
brief, on day 1. 2x10* cells per well were seeded in flat-bottom 96 well plates.
The next day, normal growth medium was replaced by serum-reduced
(DMEM, 0.5% FCS for NIH3T3-AXL cl.7 fibroblasts) or serum-free (for
cancer cell lines) medium to starve cells for 36 h. Thereafter, cells were pre-
incubated with 10 ug/ml of the isotypic control antibody 1D5 as well as the
rat anti-AXL antibodies 11D5, 11B7, and 2A1 for 1 h at 37°C and then
treated with or withour 400 ng/ml Gas6 (R&D Systems) for 10 min at 37°C.
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repl aced by serumfree. mediumto starve cells for 36

h. Thereafter, cells were pre-incubated with 10 pg/nl
wo@Roowhe2spEot ypi ¢ control antibody 1 D5 as wel | PRDER®08/009548

the rat anti-AXL antibodies 11 D5, 11 B7, and 2Al for

1 hr at 37C and then treat&® wth or w thout 400

ng/mM Gas6 (R&D Systens) for 10 mn at 37C . Medium
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hosphoryl ati on, and are thus,_ . considered an I.Sstic
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1|aBJspndr§vnaﬁ| of theoiewention r wete: abilg ﬂo| blook- eededuce ligand-

nﬁ%cﬁéfé@ir %@%n@sgag&lvg%h vl |n%ncat38 CW aeéﬂé%%SE (Hh%sphorylatlon,

and are thus considered antagonistic anti-AXL antibodies. In contrast, the rat
anti-AXL antibody 2A1 of the invention stimulates basal Akt-Kinase activation
as indicated by increased phosphorylation, does not reduce ligand-mediated
Akt-Kinase activation, and is therefore considered an agonistic anti-AXL
antibody. Similar effects with the same panel of antibodies were observed in
the lung cancer cell line NCI-H292, the breast cancer cell lines Hs578T and
MDA-MB-231, the prostate cancer cell line PC-3, the pancreas cancer cell
line PANC-1, the melanoma cell line C-8161, the ovarian cancer cell lines
SkOV-3 and SkOV-8, the bladder cancer cell line TCC-Sup, as well as the
fibrosarcoma cell line HT1080.
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an agonistic anti-AXL antibody. Simlar effects with

the sane panel of antibodies were observed in the
whe@ass2eg@ncer cell |ine Hs578T and the | ung PEMEPR2008/009548

cell line NCI-H292. 20 Exanple 6. Rat anti-AXL

anti bodi es of the inventiongQrhibit |igand- induced

Akt phosphorylation in vitro Furthernore, ELISA

d|B¥e%? ﬂﬁt fnvention

of Akt -Ki nase. Gas6- medl at ed Akt - Ki nase act |vat| on was
detected by increased protein (Ser473)

Ohhﬁéﬁ@Qiéﬂv@‘tN@@ of the Rdti hti-A0(L dAtibddiedx10B7 cand st 138 were
well were seeded in flat-bottom 96 wel|l pl ates.

gﬁ@a&at%yas Rarhel Hioipvention (seevelowp Bt aider, to ITwr\]festlgate
d
W?'%Er obt]'h‘é fé‘f%‘i’\tl-AMtub?)d%@ E@J %eﬂ'ﬂﬁ'ﬁ?ﬁ% Ehrégg nding

asts) or serumfiree cancer
chienbricantd-AxLaantibadies of ﬁmrlnsénlion Wete able tor blocklligand GasG-

el SanAlEa e sk eR gl TR o Bl FPffrobiasts to
sitfildr ders EI.lS%exdénnB@ntsaWére?bérfbﬂhe& V\n&boay-ﬁh@dﬁdted Akt-
then treated with or withour 400 ng/mM Gas6 (R&D

Kisseeminhibiien1 owasn _detested by 200ep68sedo protein  (Ser473)

oREHRTEARNN A, 7l 20 S W o 88 g -
bbtioms% meli matesoiﬁhetrmrxpdam uorenal@ovmh deediden was ueplaned by

h
siinepueac maahes SRREN, SRS dhr St eatRS or 36 1.
Theﬂédf@?zce@s Wérb% inBubateld Withf50 ngiel,51 mmmgm e300 arg/ml,

roomtenperature. Afterwards, the enchin

599Iflra/1r'}$na%s1 pgmeheidrat ai-AXL antipady (iBA&H @chartthXL
aﬁ@ﬁ%%ﬁ? ggg w%LtQS("ssigr%hp “ﬁg}uﬁ%f I 560Nngfmi, 1

pgfrol, ﬁcpg/mil anddi® pg/ndenf] rasaghsaxmgn#qunﬂ 189 on émmerlc anti-

AL B B8 57 572 i EAEPTRAT5 EH EAP ot 400
ngANPGaE6 dR&D Bystbnas)cfond® mis AE87 T3, Metlurmagds flickéd @ut and
cpils WS Axaaoy i Al e dehyd it b BB PR/ S tabAddath af foom
téﬁ@%rﬁl@ﬁ%ﬁéﬁé&ﬁ&%%b‘ut@ﬂ%ﬁCr'%giﬁ\?g! sga el \K}er’ﬁ washed
twicefveith washtbufiee (RBSh om; Tweers 26).Celigwere quenched wnth 1%

6 eB”r?g/ NQ@ ”%hdw&%h buffer and incubated for 20 min at room
temperature. Afterwards, the quenching solution was removed, and cells
were washed twice with wash buffer and blocked with PBS, 0.5% BSA for 4
h at 4°C. Anti-phospho-Akt (Ser473) primary antibody (polyclonal rabbit; Cell
Signaling #9271) diluted 1:500 in PBS, 0.5% BSA, 5 mM EDTA was added
over night at 4°C. On day 4, the antibody solution was removed and the
plate was washed 3x with wash buffer. HRP-conjugated anti-rabbit
secondary antibody (Dianova #111-036-045) diluted 1:2,500 in PBS, 0.5%
BSA was then added to each well and incubated for 1.5 h at room
temperature. The plate was washed 3x with wash buffer and twice with PBS

for 5 min each. Tetramethylbenzidine (TMB, Calbiochem) was added and
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| tﬁgllﬁvémgntl on (see beI o I n order to investi gate

is (TMB, Cal bi ochem) was added and nonitored at 620

nm The reaction was stopped by addition of 100 pl of
WQ2®90d26MCI and t he absorbance was read at 45PCTRP2408/609548

a reference wavel ength of 620 nmusing a Vmax pl ate

reader (Thernmp Lab Systenms)6120 Figure 6 shows

representative results of this experinent for

méritdled @5‘62@' nrﬁ Thb%ﬁ@hé'ﬁ’Was(ﬁb ?83 b%d’dlﬁor'l H)Fg 00 é.ll of 250

cancer cel (B) he rat antl- anti bodi es
ndhoHCL amd othet ra@sprmme omMas\ereadalste460 bnbcwlﬂora reference

ettt o OO pul Wil & Yk plRsp FREp AT ne el Systoms).
consi der ed ﬁgt ?g?ni st iac anti-AXL antibodies. In

F?S(i)Hr}tSL ‘iﬁ\"’é‘ﬁtFﬁ}PQt‘E ttS%‘saPtA}bf rwgeay %@Lé‘(‘ﬂo&“”&%ﬂc anti-
AdeéﬁﬂScfd%: &1 1@?3‘?%@%@%&%%’ Weftldsqat afRgRXIn %htlbo?y 11D5

reduce and- ne Akt - Ki nase activation,
-andeshimerie amhéxuearmbcuiy chyblds of theuinventizn were abledtp. inhibit

gl Elon” AR iy AP BT SRl 4pbhE3ss, ThoBled by

dbb%edcéph\@ephcﬂjlétﬁd Pafhuklsfaﬂé'&omgmbraﬂ AR 28dpedtive rat
rostate cancer c¢e I Ne - t he ancr.e ancer
ceemerp@rtﬁe tgﬁN@himef'ﬁe afﬁ;'rgﬁbn@mosi '%S%ﬁeéngt 10 11D5

nﬁ%iﬁ{(’? cell lines SkOv-3 and SkO\/- 8, the
er canc r cell line TCGSup, as well as the
f| brosarcoma cell |ine HT1080. WD 2009/ 062690

P2%08/ Q\Q ﬁls |'c60ra lRXZ aﬁ?itboem gf nﬁ{é invention

M wmhueadh Adtheplfos thersdmei mnstrucmtalhv te:latedrebabL

|rreric eri atlv

whether the rat anti-AXL ant| bodi es of the invention
and the corresponding chineric anti-AXL anti bodi es of

ATREAKD VSRR T perkBn B fek kb s, GRared Tl Aiilpete

activatton o nase In
withbrealchasthert for simildrabireding népitdpdsSane tiper AXErEGDwdoenain.

TReteEr Bridind ) Biinuited SHoASkATEaaR o AXL-ECD dBmain-

cBBté?PBthéé Qirbﬁfthubbfécpw&f anﬁ%)d?)én%bo&?é%%va@ebét%nﬁﬁ{ed in a
well were seeded in flat- bottom 9 gaa es.

cnmnetlaap ELHSAn bgeﬁﬁ%um ﬂmmgmnérpl aa 0%);/105 as S well as
r?tgr%Hg*éng%ﬂ%da‘?éH UPEOVEb50 622, FEoD120 1957, VanE AT were

biotinylated with Sulfo-NHS-Biotin (Pierce #21217) according to the
manufacturers’ instructions and purified utilizing Micro-BioSpin P6 columns
SSC (BIO-RAD #732-6200). On day 1, black 96 well Maxi-Sorp plates
(Nunc) were coated with 100 pl/weli of 1 pg/ml human AXL-ECD (R&D
Systems #154-AL) in PBS over night at 4°C. On day 2, coated Maxi-Sorp
plates were blocked with blocking buffer (PBS, 1% BSA, 0.05% TWEEN-20)
for 2 h at room temperature (250 pl/well), and subsequently incubated with
PBS or unbiotinylated isotypic control antibody 1D5 as well as unbiotinylated
rat anti-AXL antibodies 11B7, 11D5, 6E7, 10D12, 11D7, or 2A1 at 10 pg/mi
in blocking buffer (100 pl/well) for 1 h at room temperature. Antibody
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Thereafter, cells were pre-incubated wwth 50 ng/n,

100 ng/m, 300 ng/m, i5 500 ng/m, and 1 pg/m of rat
W@ avAssR0 ant i body 11 B7 or chineric anti-AXL PEREP1H0%i§09548

chll B7, as well as 50 ng/m, 100 ng/m, 300 ng/m,

500 ng/m, 1 pg/mM, 5 pg/w62-and 10 pg/ M of rat

anti-AXL anti body 11 D5 or chineric anti- AXL anti body

r a 7 t h

SBMtuoﬁsD@egg ﬂibk}éd toggsg@n?%gtl) &Swsg?@ %trﬁﬂ ‘W)d ufkell PBS or
bistinylated usmtymas:ohltmb Retibody 1&‘.ﬁja9@/e¢leas blomvlated ;@tdantl-AXL

a\/\%%aﬁﬁé?) e% ﬂf%yéﬁo’r ﬂ%ﬁighx(} 3 §7Z 8? M gét @k%s Hb@ﬂg\/ eQIOCkmg

bﬁffdr GRdresadded ammshﬁfhbdtéﬁ cfer i5 Iminaat réorhf smgéiBture. After
‘ % Tween 20). f?% re_quen

ge_?\é’vviéhl% H2?2, _
V@sb%gxla% with waaqh dtw BRE. i O ddbat WEENZ0)o 83 pliyell AP
cbﬁ%‘até&'ﬁiﬁéﬂbv ﬁ{h‘eﬁ%@ﬁd#sm% RASH g M%' Sﬁckmg

was “r enoved, wer e vvas tw ce
buffef weraaddbdomlcabamdt for Immmasmmﬁemoeralurm washed again

el PASRINAter Shr el A Hr e viPoPS: Kt BRlptia; oo w
\Aﬁbll5ﬂ(§t&§ﬁbs Bubdtr&teTdbiuticon {RaeHe #;DW&BB'DQ&? wete 4dde@n Using a
the anti body sol uti Qn was_renov and t he

day
Vrbfﬁﬁf lakes readere dPerkin ElmeRs Hheufluerescepge cofjeaght well was
TPy 0 4R sy st of

58femadded to each well and incubated for 1.5 h at
room tenperature. The plate was washed 3x with wash
buffer and twice with PBS for 5 mn each.

Fiqureastidws bspresdhiagivé ToBults et thivahalybisvwabe amdagoristc anti-
VD 2009/ 062690 PCT/ Epﬁ%/oogg% -61 monitored at 620
Adth antikodigs dd Bdn W& h 10014 pfithednyentiiocainpgte with

e%éﬂ othét fipthé@énﬁ%‘%r %%Eﬁ?ﬁfgg%dnﬁ:%ni eaflopds 4htk 'EWb‘M istic

reference wave m usi g a Vmax
anaadéleS( THa7 rand. a%\‘lSPittbﬁB nveptien gecegrize elndwﬁuaiWedlfferent

e} Bhg30b et 1Lttt a0 TBGL, Fibrano o

dervaot- o@nhpaetwmme éﬁtd@@mammmoum fbraﬂmdln@{b the AXL-ECD.

Hersantiol aniipacs TRscHid g bigd FaBesBer vat 1 on to

sim I ar extent as indicated by decreased

hosphoryl ation. Thus, as conpared to their respective
ﬁam_nte_&mammmmms @antirdXle antibodies of: therdnvention
iﬁﬁth ﬁ%g{'{@%&&‘#&alﬁug@ﬁ&h%ﬁ@ Br@ﬁfeﬂﬁax in vitro

To examine the migration and proliferation rates of different cells and culture
- conditions, in vitro wound healing/scratch assays are being employed for
many years. These assays generally involve growing a confluent cell
monolayer first. A small area is then disrupted and a group of cells are being
destroyed or displaced by scratching a line through the layer with, for
example, a pipette tip. The open gap is then inspected microscopically over
time as the cells move in and fill the damaged area (“healing”). In brief,
1.5x10% NCI-H292 lung cancer cells were seeded per well of a 12 well dish
and cultured in normal growth medium (RPMI, 10% FCS). After 8 h, cells
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Exanpl e 8. Antagonistic rat-anti AXL anti bodi es of the

i nvention conpete with each other for the sane or
w@regoser@l |y rel ated epitopes is and do not BEEEPR2008/009548

bi nding sites with agonistic rat-anti AXL anti bodies

of the invention Anti-AXL.-ggtd bodi es of the invention

wer e exam ned whet her they conpete wth each ot her

538 {888 B0 PRSP SRR sy b I 015 )

ouwet nightlfars24 b. AbslngEEBtelnleaZOO pbptpeditepﬂlmtthsae separate uniform
AR BRI bl e, MBARRC S AR ) B cen

n@iﬁléyﬁrsa@éllgo%ré difht@s rif8ed whh PBB éﬁH' mﬁiﬁbated with low
anti bodies 11137, 1 E7, 10D12, 11D7, and 2Al1

sefusn i mediam REMIh Oshifor 0 ECRNSataning 0PI ddvei2iG ppymi of the

B Bl B PRI A DB 8y 1105,

14 B7 O6EAD o 710D 152 QA crﬁ]medlayaritl-AMLaalkhtﬁﬁilee ichn MhEDB I@Gﬂ) and

Rl sb2els pianysus et BhthXs ankBpfies"Bh g 17 wel

adl O“&%/n@bf@wt@x of SpESuiéht forSesRp aﬁé@ﬁ etseneméréab@ﬁméd to
| ocki ng buffer (PBS, 1% BSA 05% TWEEN- 20

nflgtate lmiththerar@m ofeelparing lﬁereZ(lztso'vgﬁheﬂepnye withaPB and fixed
wﬁtgbﬁg WP Metha U(%p%goég‘ '2? Bgﬁﬁeprcerf{ We%'s%h@& &ith crystal

ypic contr
viohdti (0t5%\ih 208 Metbanamtnns@deaImwatedam dmed Brer highbsphotos

7, 10D12, 11 D7, or 2Al at 10 pg/m in bl ocking
OEEW\QP”?%%U%?;%QW) for 1 h at room tenperature.
Anti body WD 2009/ 062690 PCT/ EP2008/ 009548 -62
solutions were flicked out without washing and 10

Figuradd shogs representative resulls ofsthis pxrerimpant tar hAG{-Hc?@aylung

cdof 58 oS UBIA G (el ¥ o

ahn-AXloahtihqdieb ufDé;, WE7e 6&ddaddatD 12 ofithet indlention, 5 well as

i, ehEhelSaat-Aks Anheeies, onh 1S JBfepRd g1y 52 & the
uﬁern‘ﬁBhaVédhdéd( @‘i@niélpﬁpﬁflﬁﬂéﬂobf dheuchéirdd 4af¥d) WBtereas the

| ocking buffer were added, incubated for 20 m.n

ag@ﬁtﬁlﬁé@ﬁ@r&wﬁxb a@t&?@uﬁ%&ﬁ% andy 11T rofuilen inyentign l&ﬁdto a
|
oS! RS P i, S cfodl o o, 1 anel o

anhbedledohaelre obseryed With\thet ovanaratcanceadell Ii@eeSKON-3 or the

gas{"% dancel Sefl THSNRKS e of each well was

Example 10. Rat anti-AXL antibodies of the invention inhibit Ilgand-
induced migration of NIH3T3-AXL cl.7 fibroblasts in vitro

Transmigration experiments were performed in order to investigate whether
the antibodies of the invention block cell migration. For this purpose, in the
morning of day 1, NIH3T3-AXL cl.7 cells were seeded on 15 cm dished in
normal growth medium, which in the evening was replaced by serum-
reduced medium (DMEM, 0.5% FCS) in order to starve cells for 36 h. The
next day, a FluoroBlock 96 well plate (Becton Dickinson #351164, 8 um pore
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coll ected at an excitation wavel ength of 430 nm an
em ssion wavel ength of 580 nm Figure 8 shows
WO oM at i ve results of this analysis. The PCT/EP2008/009548
antagoni stic anti- 15 AXL anti bodies 11 B7, 11 D5,
6E7, and 10D12 of the inveng4gen conpete with each
ot her for the sane or structurally adj acent epitopes.
; c10 n
SIPRT 7 saeRet 10 U LORUGRE Y Gif CHoA bl b night at
320, tOrerdeyor3 thee semmfraduadzdl ynedminms(DMENNbﬂsE%eFCSjlwas

reRiRSa BY Servigrar Rl Wb B e, 0785 BSAY fos anather 4

haGbHQWéfe haRresied Wit 10 v EDT%P@SDan&W@M@&teWuth rat-

and chinmeric anti-AXL anti bodies of the inventio

aniifgi antibedjes 4461184 or aA@ i3 eell daasipr of Ax 0> @&lbﬁml and
ahn Nidd ég?gtgnrtgér;t?mc gf 1 gﬁ?ﬁ‘ c?r: U8"midsg r@l éél? ﬁEh@ﬁ‘s:on ,

LS ure cond
(20,()00 melﬂs)dpbeaheﬁgdvem dheh ptacmgs mrmd)dopgcbamlbeyedf the

Bl Kog Rl hlatke 225 i e D RIEM, K PER, EageBsa) with

oﬁWouMbb M/l mdu@eeéage R&DUSYSIRNY) weld Ssed pebWemgn the
destroyed or displ aced @{éscratchln a line throug

betiem ghambegr ﬁells oversp lefk dopnigrate fRrpét heatt 8H° Cmﬁ stained

o 420 AP GEI3 LG 000 P
Ceﬂif;aﬂ imNt' MgQlp for iteh, at 37&210&1@9 Mit@@r platg readeer(Perkin

e seeded f a 12 well
Efipt), 1 voreteics BEEatE weldweS midaged ot gowavdhath of 530
nif.ter 8 h, cells W 2009/ 062690 PCT/ EP2008/ 009548 -63
were ri nsed wth PBS and starved in | ow serum medi um
(RPM, 0.5% FCS) over night for 24 h. Using a sterile

PP L0P Ry e SRR L AL kg9 1P e

invehtion meduted/ both. bas! landviBast-fehtded migratich wf NAHBES-AXL cl.

7eBRraestRg iterkati 1N, Goorisy el KL aiihody, ZAT o the

inventioa! ln%FéasIé@dM andinduded fahﬁagﬁnpéﬁibglafralbaéél imi§idtion of
ant i bodi es 11B7, 6E7, or 10D12, the chineric

NAHBT 328L sh? pslba.ﬂp aptibody#AG i nahaffectinell migratione
the agonistic rat anti-AXL anti bodi es 2A1 and 11D7 as
well as 10 pg/ m of Erbltux or 5pM Sutent for
ei $bnRat=anti-AXl @ VH‘QM énhibit ligand-

Exa
Mﬁfemh%ﬁr&mll-fﬁs-ﬂLhcl.i“stb q:lasf:s invi iho PBS

In vitro experiments were conducted in order to determine the ability of the

rat anti-AXL antibodies of the invention to inhibit Gas6-induced cell
proliferation. For this purpose, 2,500 NIH3T3-AXL cl.7 fibroblasts per well
were seeded in FCS-containing medium on 96 well plates over night. The
next day, cells were starved in serum-reduced medium (DMEM, 0.5% FCS)
for 10 h and subsequently pre-incubated with 20 pg/ml of the mouse control
antibody 72A1, the antagonistic rat anti-AXL antibodies 11D5 and 11B7, as
well as the agonistic antibody 2A1 in DMEM, 0.5% FCS for 1 h at 37°C. Cells
were treated with or without 400 ng/ml mouse Gas6 (R&D Systems) by
adding ligand directly to the antibody solution, and were then left to grow for
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with ice cold Methanol (100% at -20C. After cells

were stained with crystal violet (0.5%in 20%
worwbaesb) , rinsed with water and dried over nPGREP2008/009548

photos of the wounds were taken. 15 Figure 9 shows

representative results of tigss experinent for NCl -H292

lung caner cells. Conpared to the isotypic control

S s EISHOURGE ROAL 1180 Ao BBt o
37M@ intihedark. Absorbarte avas metisesed lat HB0DBM gGaya3 min. The

11 B7. | i the i | dyged th
* dB e ket Ao TR E S ey cas t he 20

agoni stic rat anti-AXL anti bodies 2A1 and 11D7 of the

invention led to a conplete closure of the wound. L
Fure| tt shews repregentativecresats qfdhis experiragnt. Jh@ aatagonistic

ST LAe 0 i 7 LENENS P e

pRiliferatioh- SDMNIHBT3-B0di ek7 dibroblasts)werereas thaeragunristic rat anti-

ljgand: indyced rdgration of N H3T3- . 0.7, . .
M%r%ﬂ\bé’gy_s% \ﬁrPt ﬂ"&ﬁ@ﬁ?@rm’%ﬁ‘?@b@%’}%wgcﬁ%rém' in
pRAICUMAITBEsAIprolifdeatidroof NHEST 3. patlecmhetier  the

anti bodi es of the invention block cell mgration. For

this purpose, in the 30 norning of day 1; N H3T3-AXL
ExamiplE®h4° RYE Sn6i90HC hritibddeS b thBCHvhtidH THhibit ligand-

mediated anti;apdptesisuof sehi-staréed ANIB3T3AXLdel 7 fibroblasts
.St aEve cells for 36 h.. The next day, a FluoroBl ock 96

I Ohl ate (Becton Dicki nson #351164, 8 pm pore WO

2009/ 062690 PCT/ EP2008/ 009548 -64 size) was coated

wth 10 pg collagen I/m 0.1 Macetic acid over night
Inductionf apepdesis andiacdivation of casprsas saresH!t frvmna variety of

. | di Yo 4
B G BupP0 BT, BnaRD CABpra L TN e
agenhts b0 nadistion) ominitizgiomn of the- Fasifpax & oreseptorrmediated cell
nt.i - AXL angi badigs. 4A6, ..11 B7 o ell .
Rt pirest GesBainteidd s BiertRlofh 4§ teirpiiated in the
pPeYeeht o1td edndl ol Gelaypés from Hpoptdsis,SAcludinge serum-starved
susglx_ensn on (20,000 cells) per, well _were then_pl Cﬁg
NIH3TRe fibspblastaniicerypit gk alk| 1§96p OBRO9NG 2. (#/-480) or
’ ' i 0 IBS it o) ' t
pﬁﬁﬁﬁ%’/”ﬁ%ﬁ%ﬁnﬁe‘g@ S E@%’ﬁ%y &t éarj?) 200t A dj'pgﬁ”%e‘q"‘r 280,
127 3¢ 128190 Ibotheo presentrbexamplel e wxamined twhether gehtanti-AXL
afn%ogiers] 8Tt th3e7%vaer}1 ion %&é]r?éjre with Gas6-mediated anti-apoptosis of

serum-starved NIH3T3-AXL cl.7 fibroblasts, and thus induce apoptosis.

Apoptosis rates were thereby determined by measurement of the cellular
caspase-3/7 activity. For this purpose, NIH3T3-AXL cl.7 cells were seeded at
a density of 1.5x10° cells per well in black clear-bottom 96 well plates (100
pl/well). The day after, normal growth medium was replaced by serum-
reduced medium (DMEM, 0.5% FCS) to starve cells over night for 24 h. The
next day, antibody solutions of the isotypic control antibody 1D5, the
antagonistic rat anti-AXL antibodies 11B7 and 11D5, as well as the agonistic
rat anti-AXL antibodies 11D7 and 2A1 at 80 yg/ml in DMEM, 0% FCS, 0.01%
BSA were prepared. The cells were washed with PBS, covered with 60 pl of
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afterwards with 4.2 pM cal cei n-AM ( Mol ecul ar Probes
#C3099) in PBS, 1 mM CaC 2, 1 nMMC 2 for 1 h at
W@I@/0esding a Victor plate reader (Perkin El neCH/EPI0h&009548
fluorescence of each well was neasured at a wavel ength
of 530 nm is Figure 10 sh®@g-that the antagonistic
anti-AXL anti body 11B7 of the invention reduced both
d S r @10
CHAERL PR E3° BT 188R, Bnd PoCH (e RispELivé Rpibbdy sblution
vmrelédndgd Diterof htlheubaﬂmeat |3<7ﬁCi, n6raafddMEM, 0% FCS, 0.01%

RPcerauliei 7 2o rilon Bash: (el Vgl Gt padea (he

finkl %hc@ﬁlrétudﬁs@bﬁtanﬂaod I@ashlwe?etw ugl/mmslnd 400 ng/ml,
anti bodies of the invention inhibit i nduced

respaatively): anthcells wergingubgted at 371G B?TcﬂﬂQiB@"s5 ihn Thetfpllowing

0%% elr,tel’fg,. %P . B{Jﬁé’ﬁ}? g} {3' rArPQ{ 6§£I<=Lt Aomogenwous

m ne he abi
Gaﬂpabe%/ﬁg\ssbyt(ﬁeomegan(}?dmo .dni brief pcultuea plates dveredemoved

[ [jf ti F t
firnve aSubetpr ind Bllowsd dooeulbiAR St ok mpgeature, for 20
n'ﬁﬁSGQOﬂ]‘Ité‘l‘ AbB%@S&EBtﬁéTe%%' ! Buffef wereethaWed) icombined,
next day, cells were starved in serum r educed

amgdaddeq mame samplescl)s Hiwrell)o Theapentslss efjwealls| was gently
sﬂ%Fe%r@f@@%%g %{%gpén %géﬁ%rﬁflgﬁ#‘%{mgﬁy?@dﬁ%f)m tetlperature

fon1 lrchhuegs alVicidr platt fehder (Peskm\Eh'ier)asthe igoeegneineei af each
anti body 2A1 i.n DVEM .0.5% FCS 1 37C. lIs . .
Wk wag ieFireri At FreiraRsL waysls ol of 4BE TR sadan mlssion
wakeléntth dP%30afAfi ng ligand directly to the antibody :
solution, and were then left to grow for WO

2009/ 062690 PCT/ EP2008/ 009548 -65 96 h. Al amar Bl ueTM

|:i(@!'the W%s%%nce mﬁ%ﬁ%\su%e%%%)ﬁgﬁrgeé%g fo the

istypicrcontiod antibody wiecantagenistichrah fantirAXld dintibodiesf 11B7 and

O b, 5 Sk o
s@éWéEONIHST31AX§ any fibrdblasts, tb@dl m(sntm@urbéa Oéﬂ@;ﬂosus

Gas6-i nduced _proliferation of NI H3

conliash |tfa@@gonmgrrabanwe(laaehb%dlfeﬁ wt a%ﬂ 1 D7A9€Lthe invention
Nafh it n Aess! |,.%af:§i d d

bb in partlcaf%ll %yodtgéfé'ga prol'lﬁfétr%atl onN“o ﬁ%(jllslék?(Lce"S

regar?jlesﬂ lof .the absence or presence of Gas6, and therefore inhibited

apoptosis.

Example 13. Rat anti-AXL antibodies of the invention inhibit spheroid-

based cellular angiogenesis in vitro

AXL is a key regulator of multiple angiogenic behaviors including endothelial
cell migration, proliferation, and tube formation in vitro (Holland et al., Cancer
Res: 65, 9294-9303, 2005). Therefore, the rat anti-AXL monoclonal -
antibodies 11B7 and 11D5 of the invention were tested for inhibitory effects
on VEGF-A-induced vessel sprouting of HUVEC-spheroids. The
experiments were pursued in modification of the originally published protocol
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10 Exanple 12. Rat anti-AXL anti bodies of the

invention inhibit Iigand- nedi ated anti-apoptosis of
waeeamesp@r ved Nl H3T3-AXL cl .7 fibroblasts i nP@I/EP0$/609548

I nduction of apoptosis and activation of caspases can

result froma variety of stgawuli including growh

factor withdrawal, exposure to chenot herapeutic

AT L 51 .90 387000 Wt i ver
e;nmadcns desdzatsed)(alémﬁsammag{ms{he Urpell Bial e1d13:{11&4_l1e52, 1998)
rngfe o6 5@t b8 Gmbinsat e 8 FethpiR SBRE GRIVER) in o

gﬁi dr op28R plﬁimgﬁésléallﬁlloééfroﬁngﬁf spﬁéﬂd’@%@gVegatlon 50

eliral cells (He et al

I-FWECospherpst; wergmenzsq?deql Nt 8 mlé%feathibasﬁm golygion (2
n? Vmﬁ{a infd |ﬂph)<&la’°8fLweﬂ f’oéj'ftf \%Ilt@%te to_ allow
: ventt on e

r ere w ed ant1 -
poiymeﬂzatmnstlhemedshdbl—%diﬁeéﬁﬁcahﬁns? of i theo tﬂtaan’s—A)ﬁn dantlbodles

1B ernf nti PR B et 8 B8 1R KT 1A ffwere
d%btly'rwed ﬁﬁrtﬁehbélldb\érrif)@éﬁjtlohl' th&¥bre Myrﬁéniatﬁﬁi |\Whefeize the

seeded density of 1.5x103 cell er well in

wﬁkfaﬂt@raVE@&Adﬁn@Iecqmqnt@t@ﬂ@ oqtml was/ agded aftend0 min

o B 108 195, A0 b NPT oot e
polygherized gl PlateEhwesd m@?atdd)at 3G bord24 dwlwsiaovds fiséd by
aaing, ¥ PRiolReKBu S Seing kst ot TOVERE Bpfeidias was

q‘u'éﬁtlﬁé@rby?tdrp m%%E Qﬂél s@xbyﬁt@h\ hpgi eetdrinifEs ahe 2ddhulative
at 80 pg/m FCS 0.01 % BSA were

@ffalesgth mar §Ié|1\¢f§'d/\/él|8é'\9/\/@§h dyefiedn miergscepg candy thet digital

@8&1&4@5%@085%/?%%&&%%391%“ Segiy piedl, mube Ry
Tée nneiaarof the camudative sptbue terigth of 10uadomly selestad spJGBronds
I of'IDI\/EI\% 0%.F I g BSAWIth or without 3.2
"B'?ﬁﬂ”i‘a%%% S@E'B %%7?8 “were added (the final
concentrations of anti body and Gas6 were 10 pg/ m and

400 n%/ 5 respectively), and cell.s were incybate
Fagure7t3 shews tae results of thisiexpesimens: The antagenistie &at %t'-AXL

ol 157, (Rh At TIDS () ot Bfe MreHRBROpIAIN VEGF-A-
sphhallaued\NdUUE(bspxmdmg in the spheroid-based angiogenesis assay in a -
dose-dependent manner. Whereas treatment with the highest concentration
of 11B7 reduced HUVEC sprouting to basal levels, inhibition with the highest
concentration of 11D5 was not as effective (left panel). HUVEC sprouting
was inhibited with 1Cs, values of 9.8 x 10® M and 7.0 x 107 M for 11B7 and
11D5, respectively (right panel).

Example 14. Rat anti-AXL antibodies of the invention reduce human

prostate carcinoma growth in nude mice
The anti-tumor efficacy of therapeutic antibodies is often evaluated in human

xenograft tumor studies. In these model systems, human tumors grow as
xenografts in immunocompromised mice and therapeutic efficacy is
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fromthe incubator and allowed to equilibrate at room
tenperature for 20 mn. 60 pl of Apo-ONE substrate

wapaBersbo buf f er were thawed, conbi ned, 10 andremEPIHOL/@09548

the samples (75 pl/well). The contents of wells was
gently shaken for 30 sec, -&8d, protected fromlight,
i ncubat ed at roomterrperature for 1 h. Using a Victor

ﬁu? ed BY0fife 45 g,lﬁaﬁf BB F Jgro |er|Hi%ﬁSW@Cﬁln?fofe(ﬁfé“study

was msasur t an excltation wavel engt
was tenevaluatenvbeihen themma@wgshc odt SBOANL alstllm@uﬂ aB72of the

iShﬁ)ﬁﬁp Pe( Sr{eagév%l 'g@{ﬁfé}gg@n ﬂbfﬂqe@gﬁ%}a{m ﬁ,éancer cells in

nadéagfeé.slihcbrief, ant idapXio, apg hﬁ@bl@ did B?al@nNMRll'@f*’ mice
of the invention reduced Gas6-nmedi ated anti - tg\t 0Ssi s

(ppresimate weighle $ONOHaTtEL Baclipatization) mraseges ggized with

4t t
18187 VBAE bABAR RRinBrard) of b 33464 fow PRie" 801 nlify, and
1xn 0% Pgl-3-LiN chedls dina@6i K PBS vegre mﬁhefepmallytlmpladted into the
T3- |
PRRSIRtE A ar R oy ded d it gk e, B3 Br 186 Estfama cel
liR® ibisRTWas Ifecladt watht A -Bifovirié ld@x@mll??ffolob lueHerase-neomycin

i nvention inhibit spheroid- based cellul ar
fl!frh‘y" Bgt,tﬁ@s iThe; Qf‘s\ﬂthf SURKr grawth Mtq@@hgfﬁvﬁh Rypgression was

trE:Eri'HdrB 'rﬁeﬁlﬂbﬁﬁe\ﬂb le) Wﬂiomrﬁlde%éh'éjé L}ga@HgoFB? kiig!purpose,

mgration, proli ation, and mation in
lugiferio waminjawtedsntrapecltotr)&aﬂyem p-3dintBethe mice and4ighs@mission
2005 Theref the r t ant i - AXL _nonocl gnal
w8 hEATaEcs 11 mif bt LidBbtar SusiiBe | RigtigwL LB 81
blohsiitéstence nha@mbcéystéﬁ\f(sé?moldmemoﬁesndie(?mény) Prlor to
vessel sproutjing of HUVEC-spheroids. . The eri men

filslr GopmANicdnicR. WEER rREIPTUAPGENch tafistigah #dts. performed to

s NSRS, R QS50 e O

demggm) Barassi te, treptroeot groupsy of 10r apimnals eachde€Qordae8, all

ugphehistiteed S5 Wm.fo e Ll e, cewd bypecibpsy on

de?:SBS 25-Agikg o:fth@ |sdit§p_@:jdftmttbi @ntibody! H35 IaéldrliltU@aCﬁta‘g@nlstlc
rRai-Aous Rty B weig I aPeTeNealy (R ) cafsiered 3x a
\Aé‘élku(fl\)ld’rW@a F?P{rm) )arﬁ\ﬂglsobpﬁltotu%d1 IMd02] respeceiv@l. ARirhals of

of a 24 welf ate to al
group 3 orally (p. o) received 40 mg/kg of Sutent once a day. Animals of

‘Group 4 received three intraveneous (i.v.) injections with 12.5 mg/kg of

Taxotere 4 days apart of each other. An overview of the treatment groups is

given below.

oo o[ Treatmen.| o 5 Application i . Ui i . |-Animal
SGroup 1T
i P {,,:“ t . Route Scheme ;,‘;N’umb:er;'
‘ i 3 times per week (Mo, Wed, Fr) \
1D5 25 mg/kg i.p. ) o 10
starting one day after randomization?
. 3 times per week (Mo, Wed, Fr)
11B7 25 mg/kg i.p. 10
startlng one day after randomlzatlonz)
o R I RN I P dally '
;.- Sutent . | 40mg/kg | p.0. | - e
X A LR gg i} p S 'startlng one day after randomlzatlon”
3 doses 4 days apart
Taxotere 12.5 mg/kg iv. . ysap o 10
starting one day after randomization
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pol yneri zati on. Decreasing concentrations of the rat
anti-AXL anti bodies 11B7 and 11D5 (1x106 M 1x10-7 M

wazxmooeh 1x10-9 M 1x10-10 M were direct!| yPei/KRT00$/609548

the coll agen sol ution before polynerization, whereas
the 10 growth factor VEG--Agdinal concentration 25
ng/ m) was added after 30 mn by pipetting 100 pl of

Ff?%l]?r@ i@'éih g@ﬁu&d ofQhiki Sehetirhdht rﬁBaFédO gé’tth% 2§otypic

msrlze tes were incu ate at 37C
obotrols aahbmﬂy@ls bthe adthganistic palr anthAXll @atipody 11B7 of the

SR oo bt SRV, AEPEATLEF pYRRand BRI i huce
miggul ati ve 1s sprout |ength per spheroid using an

inverted m croscope and the digital imaging software
Anal yS| s 3.2 (Soft imagi ng system Minster, GCernany).

U |ty |§Qrdi"ﬂ\e|ﬁ09hh Hfmmblt metastasis

frhumadm M ccargimoma?0 Fi gure 13 shows the results

of this experinment. The antagonistic rat anti-AXL
anti bodies 11 B7 (A and 11D5 (B) of the invention

Ih Mhe Bahfsl eXEéimént abidesciibed UildérCRapadtitAXID dntibblies of the
spher oi d- based angi ogenesis assay in a dose-dependent

invantien. reduseabuman: peastalgi (Gareinema gaoyth in “nude " mice”,
t 1’1 H t
IBEEFi*foﬂ PPrPC-% LN LtdRdor %Qﬁf?ﬁebﬁ:eghega‘ﬁ%tr%tés?asus) was

asa evels, 1nhibition w
analyzedt rms;tome:fronay Dio weyahmte aandifmetastatic (effects of the

I EC Lnhi hi t ed
Bfrtstst 1 et R, Bbfidoy3157,5% e, FiyehibR 56phis purpose,
sélledtéd ofgérm?qt\deveéMeéhl inigsp ferali,. pdrk af e ILlrﬂbaR&blne were
anti-AXL anti bodi es of the |nvent| on reduce human

colectedt Bo%taP@FFRﬂﬁ)( dimegenizedy dodnsuepiementpd with ntswfenn
s%fsbﬁﬂéﬁtlff n% §é16h0w§§t dlRsd 'Lrs.ﬁtaem.ﬁogbm B 981

ogra t tunor studies. ese
wgmcengmagmﬁtgmemold(Eﬁo@mdﬂg@& ermany).
i mmunoconpron sed mce and therapeutic efficacy is WO
2009/ 062690 PCT/ EP2008/ 009548 -68 neasured by the
Riggeets shotwsnihie gsulishofi this ekperdrment for thenanalysisi of spleens.

st ud o eval uate Qni sti¢ rat
zfﬁ}éLtoatl'?ﬁ 'E%B(P'GL?LO’B'?OV%“W’HQY &iﬁ»éﬁ 93}139?1'1‘@?? gatanti-AXL
:a‘Ntand%WﬁB?gr&‘MtheOmeWh p%éa%eae tﬁén%buﬁéhbé 'oﬁ' spleen

nude bri ef ay
mmtastas&s Noteyeorthy, dhe anti-metastatis effect Qid 1@7amttéls experiment

irgﬁbéf?ﬁér? %a’y\%? %lﬂaﬁﬁtgﬁlée&&wﬁlons were obtamed for

liver, lung, femur, and lumbar spine metastasis.

Example 16. AXL is predominantly expressed in tumor rather than
adjacent normal tissue

In this study, the AXL expression in 17 different human malignancies was
immunohistochemically analysed on formalin-fixed paraffin-embedded
tissues in tissue multiarray format. For each tumor type, pairs of tumor tissue
and matching non-malignant tissue were examined. In brief, tissue was fixed
for 16 to 20 h in 4% neutral buffered formalin and embedded in paraffin. For
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1.5-2.0 volune percent isoflurane at an oxygen flow

rate of 2 I/mn, and 1x106 PC-3-LN cells in 25 pl PBS
wowere/oesbdhot opi cal ly inplanted into the prostBCEEP2008/009548

PC-3-LN cells are derived fromthe PC-3 prostate

carcinoma cell [|ine which-w@s infected with a

retrovirus coding for a |uciferase-neonycin 10 fusion

cBh&r&etldn oP% Qﬁsﬂrﬁoﬁsédé"r%mﬂfa??ﬁyh ). BAB p@cHViolf healthy

progressi on was erefore neas e Vi a |n Vi vo
tissue aridhesecpuech mfgcorespondingi tumarr tissug of| each ease was

e %ﬁbéﬂxolé‘élrﬁ%eaﬁt e oK it Botma 6Bt igFlg unghes
(Weee Bf 8ach 08¢ ?eﬁer@heméwde@qe FDAQuidelines. Each
system ( Bert hol Techno ogies, Germany). Prior to 15

PuNER wasy batmenn digmedefrer e randoni zed and stati stical
tests performed to assure uniformty in starting

tunmor vol unes (nean, nedi an and standard devi ation)

Wﬁth cassnicrcﬁomeea’z-ne pm gentipps off $eleatddrdissue ablockOrwersy cut,

{ d tl . _
e one G ERIAREROByS b S s Eon Sl PG A PG A o in and
3Bh@ dvep nightcSeetidrisdvesd deparkffidizéd @ydnt:lh@atmﬁ HQ@&ylﬁrﬂerath
20 _rat anti-AXL antibody 11 B7 vvere I nt raperitoneal |

fori 5 min twiga, i Acetene for 3 mincuiice pRJ fipaly "rtrd)'stiilﬁfidnlater for 5
I
o, R o raipat G0 scbG5Re i Bl Toshw, cvat
baffdgypH B0 imeh steza‘melefonaﬂ ehim, efolimwedl b[yhmwnngum distifled weater.
LI th T {
chiiobehabd oBEGH 8RS WedinbRst THLIR Bl WPLE sty Brdbared
sﬂrLtﬁbﬁSofIOSS‘Vozﬁlz@& Vrﬁﬁwehﬁbﬁ@! fofmahmi‘at room weﬁipermte ofatiowed
al  Goup Route Schene Nunber.

by wastamgl with ‘E)'éP"%é’Y@tFW"W@S il 510'“§t%?‘f'? n§ggws were

lﬁ&‘baﬁ;d e\Kn f aﬁgg\gigﬁ%,: é’é‘é)t) ahtiliitiar S AN/ |%9'|t||b9d¥ ééém%s Cruz
er starting one day a

SCarn eea) matﬁodrmﬁ) (B28utilation &0 TR @t foda teynperaturet Affer three

s 8T I SRLBEM S i YRR app -
goat desbAdaryoantlfbO(DRMHVAS 26200 I?miﬂErE’zaGBBsw&éB 45 &4n at
room temperature. After washing as before, the sections were incubated with
Streptavidin/HRP (DAKO, 1:300 dilution in TBST) for 30 min at room
témperature, followed by washing as before. Staining was achieved with
DAB solution (DAKO; 1:50 dilution in substrate buffer) for 10 min at room
temperature. Finally, the slides were rinsed with water, counterstained with
Harris’ hematoxylin, and covered with a glass slide. Control sections were
incubated with goat IgG control antibody (R&D) instead of anti-AXL primary
antibody. |

Figure 16 summarizes the results of this analysis on AXL expression in 17
different human solid tumors and corresponding non-malignant tissue (A).
Among all cases screened for each indication, no marked expression was
detected in follicular lymphoma, prostate cancer (except for single cells), and
in kidney cancer. Melanoma and Merkel cell tumors showed very low
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Figure 14 shows the results of this experinent.
Conpared to the isotypic control antibody 1D5, the

wa@nitageedEti c rat anti- AXL anti body 11 B7 of tP@I/EP2008/009548

i nvention reduced the overall growth of PC 3-LN
prostate tunors in nude m-<At-5 Exanple 15. Rat
anti-AXL anti bodies of the invention inhibit

AXf S9WRdliA 4 iy of th
é@p%fslt'ﬁht? as (ﬂg@??beﬁé %2’? Vﬁ%atSbantlfjAIXL ant i odirseg €
larig,t heiniyOadenecarcimomasiuEeopbagus mrsk Bareett dugiongmevarian,

vvth i N_nude rel ocal zati n of, P
i Snd pERalt ofiytnes (ot Rel 28bs e umars; (RedtBBEiutar
d%@éihoﬁ%‘) isBBREdiwesk slairiihg inaboulBOYssfahecaskh eHbad @‘nd neck
the antagonistic rat anti-AXL antibody 11 B7 of

tumpes ishowed-weakn ta; mederade staiping in abaut A0% of .t%rtumors
WESE 35 madEic sl i ol AR 10070 e iz
temops efrthe bnba/at,t tenvix; ibladder, thﬁoidsmwm B;qmaa:?gm/lost intense
SE? ssion was neasured u

it irAs SEEnc amgrary LI GrE ANCEB A aPa B8iHeY ggpgma of
therstGmath (B)INbA-rhaligiutisses mainly shewet e specific staining

experinment for the analysis of spleens. 20 Conpared

mephﬁoms@byb iof the kidngy Mwsh sometimessshowed weak staining over
ggﬁn{ fptic rat anti-AXL antibody 11 B7 of the

I nv on reduced the occurrence of spleen

met astases. Noteworthy, the anti-netastatic effect of

Iung, fenur and Iunbar spl ne netastasis. 25 Exanpl e
16. AXL is predom nantly expressed in tunor rather
1HhAn N%%ﬁeﬁyﬁnﬁﬁst‘?fs@& antibady vadable domaing x|

expression in 17 different human nalignancies was 30

i munohi st ochemi cal |y anal ysed on formalin-fixed
Ratr anti-AXLeablithtlyd vatiable udemainst weeai clomedt framr ybridoma cells.

é’ﬂ s eltasBR b B he ROA R bl RISy (BRRSy midi-t,
P@f\) ¢DNAUSndting fferethe Batibddy gendd was prepareduising the 5

iel ggg{y%iq%ﬁ)%ﬁggggﬁggg%(zjge;gufégt@l?grrsalnfsltrﬁct|r.!>:r?sr Vo

Briefly, first strand cDNA was synthesized from total or RNA using the gene-
specific GSP1-primers and SuperScript™ |l Reverse Transcriptase. After
first strand cDNA synthesis, the original mMRNA template is removed by
treatment with the RNase Mix. A homopolymeric tail is then added to the 3'-
end of the cDNA. PCR amplification is accomplished using Tag DNA
polymerase, a nested, gene-specific primer (GSP2) that anneals to a site
located within the cDNA molecule and an anchor primer provided with the kit.
Following amplification 5' RACE products were cloned into the pLXSN-ESK
vector for sequencing. To facilitate cloning the Anchor Primer (AP) included
a recognition sequence for Sal 1, GSP2 primers contained a Xhol site.
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construction of a 60-core tissue mcroarray (TMA), one
punch of healthy tissue and one punch of
w@reeependi ng tunor tissue of each case was REDERIV0$§09548
a pathologist. A 96-core TMA with normal control
ti ssue punches (three of egah-tissue type) was
generated regarding to FDA guidelines. Each s punch
brrﬁn nin dianeter. Wth a mcrotone, 2-4 pm
sec?ions of selected tissue bl ocks were cut, nounted
on silanized glass slides (Sigm) and dried at 60C for

kggﬂrﬁn{- ﬁ@ﬁ@%%ﬁaﬁ&g Q)S/I \éﬁ(reebath 10 for 5

PPaeGsm aceAwAeADACE\GWGGWG@A@m finally in
dls'tl ed wat Heat pre-treatnment of the
heayy 686 n&“@@ﬁ@ﬁ@@/’rmﬁﬁmﬁltrate buffer, pH
6.0 in a steamer for 30 mn, followed by vvashing in
distilled water. Endogenous per oxi dase was bl ocked by
GSP2Ipximen with a freshly prepared solution of 0.3%
H202 in nmethanol for 20 mn at room tenperature,
followed is by washing with distilled water and PBS
XH)-hGoP2: mcmAGu@Gm@AGmAm@hmmTee
)&@ycl onal &%)at anti - human AXL_ant é Santa Cruz
@@T@@A@pcz@qmm@mw @éﬁCEﬁT GGom
tenperature After three washes in TBST, the sections
were incubated with biotinylated rabbit anti- goat
secondary anti body (D anova, 1:200 dilution in TBST)

r 45 20 t . Aft hi
Qiaticn Ot BT ptimetn el BNt M Cghfig: =" "0
Streptavidin/ HRP (DAKO, 1:300 dilution in TBST) for 30

mn at room tenperature, followed by washing as
WG e. B@BPWQ%'%\@% halcdkP8Ped with DAB sol ution

%%?%Sﬁ%hgl' AgEp3n in substrate buffer) for 10 min
tenperature. Finally, the slides were rinsed
with water, counterstained with 25 Harris'

oxy overed wth Cont r ol
o2 ke BERTaBBME Falibe CE: KDL o
anti body (R&D) i nﬁé@@d@ﬁp’al’)(holmspm mary. anti body.
Figure 16 summarizes the results of this analysis on
AXL expression in 17 30 different human solid tunors
AB5:COT T A3RPRADDS BIPITHHARYEPS | ssue (A).  Amng al
cases screefe or each Indication, no marked
expressi on was dbeag &SR XhothGSP2r | ynphons,
prostate cancer (except for single cells), and in
ki dney cancer. Mel anoma and Merkel cell tunors showed
very | ow WO 2009/ 062690 PCT/ EP2008/ 009548

17 B. Aminoacid sequence rat anti-AXL antibody variable domains

Rat antibody variable domain sequences were translated from sequenced
genes cloned into the pLXSN-ESK vectors. The given amino acid
sequences start at position one of the variable domain. The complementarity
determining regions (CDRs) required for the specific binding of the antibody
to its target are defined according to Kabat (Kabat et al. Sequences of
Proteins of Immunological Interest, Fifth Edition. NIH Publication No.
91-3242, 1991). The Kabat definition is based on the sequence variability
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-71 expression of AXL. A weak expression was observed

in a fewtunors of the |ung, nmainly adenocarci nonas.
wes@pheyos and Barrett tunors, ovarian, col onPEMEP2008/009548

pancreatic tunors as well as liver tunors

(hepatocel I ul ar carci noma) 7ghowed weak staining in

about 30% of the cases. Head and neck s tunors showed

i KL G N . t o
wifirecvatRific Bpaibe; AN SRARE CHREbiohB s e BBpodies
arg listed ianQEQy Hd NOunB8¢30.0The lirdibidaak CORsindluge the following

bl.adder, thyroid and the stomach. Mst intense
pQ?'ﬁPﬂ?'ng was seen in mamuary tunors and in a signet
ring cell carcinoma of the stonmach (B). Non-nmalignant
ti ssues mainly showed no specific staining 10 except:
CORA1t ub?d340f the ki dney which sonmetines showed weak
i Bl Ngz@Qw@r background. Exanple 17: Structure and
C Fgrl‘gi:t e?(?g)f%i cs of anti-AXL antibodies is 17 A
CBRIL8ot | 8®9Fequences of rat anti body variabl e donmai ns
Rat anti-AXL anti body vari abl e donai ns were cl oned
from hybridoma cells. RNA was prepared utilizing the
OHXt raedgisgn kit RNeasy (RNeasy midi-kit, Q agen).
cDNA encodi ng for the anti body genes was prepared
CGR12:t 2065 20 ' RACE kit (Invitrogen) according to
\WiACt g §yps i nstructions. Briefly, first strand
C Was~ synthesi zed fromtotal or RNA using the gene-
speci fic GSPl-priners and SuperScriptT'" Il Reverse
Transcriptase. After first strand cDNA synthesis, the
original nmRNA tenplate is renoved by 25 treatnent with

177 e Rtantibddy efﬁmmeﬁlaﬁ“aaguﬁﬂoaﬂon:s then added to

the 3"- end of the c . anplitication is

acconpl i shed using Tag DNA pol ynerase, a nested,

I-%Pia' %C!\Lgr% p{:thlf[}:ré ( HPBellitdt ANNFGHE Bﬁ%r@aéiot@ {Integra
ocated wi thin e C nol ecul e and an anchor priner

Bioswienbed) at 37 °Ch &-KYet COFusding MMEMiincluding 4t 5g/h glucose; 1%

B Rl L BB RS R RS T 196
tHE intitfert AABmMpaémede @andas reclegnigd s dat eie eellagorbphrtment.

|, GSP2 pri t d a_xhol 'site. WD 2009/ 062690
HacresransbenesiaRshangs. isapiorprad Bviceic pRekcsial spiting 1/

-%E%E%TQT%%h. Productivity is tested once a week via SDS-

PAGE analysis. Supernatants are stored at —20°C until purification.

Mycoplasma test of running cultures is done once a week.

Antibodies are purified using Protein A or G Sepharose FF (GE-Healthcare)
via an Akta Explorer 100 System (GE-Healthcare). Columns are individually
packed for each purification. The column size is adjusted to the expected
productivity and size of each batch (usually 50 — 500 mg). Protein containing
solutions are kept on ice or at 4°C wherever possible. Sterile buffers and
double destilled water are used for the entire process.

Supernatants are thawed, buffered with 50 mM TRIS pH 8.5, centrifuged,
filtered through a 0.22 ym membrane and loaded onto the column. After
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new kappa_GSPl: ATAGATACAGITGGTGCAGC 5 heavy_ GSP1:
CAGGGTCACCATGGAGTTA GSP2 priner: Xhol - hGSP2:

WEBBTVQGHCCCCCCCAGT GGATAGACAGATGG 10 Xhol - k GSR2T/EP2008/009548

CCGCTCGAGCGECCGITTCAGCTCCAGCTTGG  Uti i zati on of GSP
prinmers for rat anti-AXL Malygcl oning: is 11137: kappa
GSP1; Xhol -kGSP2 heavy GSP1l; Xhol - hGSP2 10D12:

WA R0 SRR TE) SO PG, PRI tgoy

elthed wutﬂmHOhGHPlZOQ!BnM?GI&cuArphhdam Bluate) fractiens are rebuffered

iDedialely Bonarifaicetdon adenaelBIMEREs srERd PER Tris per ami
efiffidefiaBlion)IIRP andhpsst | by orSIS-AAGENsEbKey861ith). S Fractions

The given amno acid sequences start at Sltl on one
containiag \pare aptibody ase pooiatk didyped paainst F{IJ%S a8b4°C and sterile
g m ning regions (CDRs) required for the specific

|ng of the antibody to its target are defined
accordl ng to Kabat (Kabat et al. Sequences of

B i), RSt UG oSl M e

I NqR alir! iraty | J 949D
RIS L ot 3 RSB 105 v

bavnd takirotaieGi4 FE woktx @Eddgalwcarﬁbaaﬂwmde@nd%m@gh salt
cbhé‘tl‘aﬂ (?NSR@(F POI\%%] ga]“%%égh'gons'ﬁgw Haéurﬂ@?g in rProteinA

(GBERHealthcdrep GindePRRilgA: s8l-chditiddiz- ldtcoriing3b 10D5. Antibody
elSTion wigs pgpfb§n5|ed %?%I—Fg.'& Flow Hate for rat antibody purification has to
be kept low for increased binding efficiency.

As a second purification step either ion exchange chromatography (under
individual, suitable conditions) or preparative size exclusion chromatography
(PBS, pH 7.4) can be implemented.

The standard protocol for quality control of the purified antibodies includes:

e rSDS-PAGE gel analysis; Coommassie or silver stained

e BCA test (Pierce #23227 BCA Protein Assay Kit; rat IgG standard
#31233)

e Analytical size exclusion (Superdex 200 Tricorn 10/300 GL,~250 mg
in 250 pl; 0.5 mi/min, Akta Explorer 100)

e Endotoxin test (LAL, Cambrex QCL-1000® Chromogenic LAL
Endpoint Assay # US50-648U)

e Cell based activity assays (FACS binding; pAkt; pAXL)

Purified antibodies are stored in PBS, pH 7.4 under steril conditions at 4°C or
—20°C depending on their stability.
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17 C Rat anti body expression and purification: 15
Hybri domas were cultured in Celline CL 1000
wWhreseesdors (I ntegra Biosciences) at 37C, 5-FOH/EER08/009548
using DVEM i ncluding 4.5g/L glucose; 1% dutanmne, 1
% Pyruvate 1 % Pen/ Strep. F@§ -supplenmentation is 1 %
FCS for the nutrient conpartnent and 5 %1 ow | gG FCS
for the cell conpartnent. 20 Harvest and nedi a
exchange is perforned twice a week. Cell Sp||ttlng 1/1
1781/ Antibpdy dAffinityndetermigationtby PAGS scatchard s t est ed
once a week via SDS- PAGE anal ysis. Supernatants are
stored at -20C until purification. Mcoplasnma test of

HUWREH AQ(LCé'\Pérékﬁr%ss&ndﬂn%ml eellwere harvsstéd b ﬁdul@@tuon with
are Eurl using Protein Aor G Sephar ose

10an dear%as and, resuspendedyat 6r eyl 'Q@@eﬁ?éi%'nﬁ“' in FACS
b ﬁ'ﬁ pur}pplf P14E 139, BP0 ANENL) Gh W r%'dﬂh dyon&ﬁmefbtftg;plate,

cation. e colum™si ze usted t
168 s of edll sps;mhmdm wierg added<o €& 0p oéanhbdxﬂy scbiu(los gahtajning

aBfbsdiaSor 18T, 400 EVET 138, A eni AP ot Falk@ypagions

béfvéki Boeake D002 d/MR{266 And Gmdnﬂ?flnchRCSnbUffér Antibody
process. Supernatants are thawed, buffered with 50 nM

bm"s; prasallowegdatnroeer for 2 hpursprice. Hhang selis wese waghed

W o R2230 WFALRS o988 827 aeh Mg, Rgipelien p 200u1 of

seodmdary\aﬂtlbudy (aatisratPEMVaekshn) didted fth0 imEACSI huffer. After

I :
4Prricbies! BelbrlamiaalRuere o westfiR Bch AR pufigy and

résifipeadédin 500mI'FBS kit F&\QS(én sidr ARalpsis Was cafrigdhdst on a
fraction) and_anal g\_ssed rSDS AGE  subsequent

I
BeckperdEoulECBACa RCALO e daiAM e e sRPaleo! affinity constant
kL2l ireh 2 A ety PR daist! ! o of mean

er sys emrequirenents are a accordi ng t
fluarescedcei dodl thqorcmeaspomilrtg mtmda!nmmcaptrah@n ([M]) The

BEYAF o b hn PO, B 1yR1Se, 2Pe, Fihe iRt ol stec

beigW salt conditions (2M NaCl). Rat antibody |gGl

11137 was nurlflpd via rPr

under hi gh ©ibnecondi t i ons afcor di ng Ko valoe.(nAht i body

el ut1on was OTI’TECI at pH pb.5. Howrat r rat
anti body pur Pfélr‘afn on_has to Sgg) ;

ch11B7- -1gG2 0.6
11D5 0.81
Ch11D5-1gG2 0.9

18. Chimerization of rat anti-AXL antibodies:

Human kappa light chain and heavy chain IgG1/2 genes were cloned from
peripheral blood mononuclear cells (PBMC) of a human volunteer as
described below:

PBMCs were prepared from whole blood. Blood was diluted 1/2,5 in
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be kept low for increased binding efficiency. 15 As a
second purification step either ion exchange

W@ kooseeonr aphy (under i ndi vidual, suitable PCT/EP2008/009548

conditions) or preparative size exclu5|on
chromat ography (PBS, pH 7-4p can be inplenented. 20
The st andard protocol for quality control of the

P%ga/: Auil rabeAthefo wmlg\% rin a §Efs'l%>\f%£8{/er 15 ml Biocoll

onmassi e or ver s al ne
s()Ritmmeov/é’rféﬂZBy BCdudalhmagnn( BSsmy tdbie) [BadcallgfEost Biathram #

pATEE Sanplaniiact ctnasd pf Ko, A0 rirsaFAPRk ang.sarum

(1-:9(’950#113r vﬂ&o)dlsgémétooxldieﬁﬁéé ééﬁﬂalnlﬁngfBM a@%@efully
Chro enic LAL Endpoint Assay # 648

recevaredcusing: @ Bestenr pipetis. IPBMGs) wmkwaqumw ®oPBS/2

rALEPIT A PERTp0RE 3bE5AE kAsH 3 1l nd FRAF down at

BQOQQLﬂogtw nvif. 0K1P pefid b Wa P EFUSPETIRID IO RBMI- 16%L FOS (25
tibo rm nation by FACS scatchard
A;Jfgv‘\l%'l?’é‘ﬂé %%ﬁ@ﬁ‘ Nl H3T3 cell s were harvested

by |ncubat| on with s 10 mM EDTA in PBS and

resuspended at 6 mllion cells per mMl in FACS buffer
RN#BSwialsl preparss Fosn ﬁ’BMQZSNa!NB)Q RNeasyokiidfrest t@iagen (#

78135 4l mar BBl TSRS B RA 20 o
waly stoeeld érs aliqudts atl1865Cchll B7-1g& or chll D5 | g&2

at concentrations between 40 and 0.002 pg/m (266 and
0.01 nM in FACS buffer. Antibody 10 bindi ng was

cBINRYBE JritibdyCRRS daﬂ’hn’?a hoaha @rbsl Il ABeKa [S‘@'dh%lns were

were washed ftw'ce Wth CS buffer per wel

paeparess frope igelated &NapbyolRT BG&)#@HTQ/ Sunarslsidpt |11 'Reverse

'Ikéﬁélﬁnﬁt%%e l{ ?&sd%%f | nc do%ﬁ ?gnés)s %ch r%ﬁ?g;@%ﬁhfacw rers

immt&iﬂ)risvwmagltheﬁ‘émmg peEmersd resuspended in 500nl
PBS for FACS analysis. Analysis was carried out on a
15 Beckman- Coul ter FACS FC500. To determ ne the

1IPRIL GRS | NI t YGEWTIGMAGT GGT TGT GCA GAG
2) RT-gamma2: GGG CTT GCC GGC CGT G
3) RT-kappa: TGG AAC TGA GGA GCA GGT GG

4) 5'Blp: AGATAAGCT TTG CTC AGC GTC CAC CAA GGG CCC
ATC GGT

5) 3'Bam(GAG): AGA TGG ATC CTC ATT TAC CCG GAG ACA
GGG AGA G

6) 5'Bsi: AGA TAA GCT TCG TAC GGT GGC TGC ACC ATC TGT
CTT CAT
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Knapp, nean fluorescence values were plotted agai nst
the ratio of nmean fluorescence and the correspondi ng
W@ poveesy0 concentration ([M). The cal cul at edPEEPIP08/009548
resulted fromthe inverse slope of the straight line
are listed below Cone Kearalue (nM 11137 0. 38
chll B7-1g& 0.6 11D5 0.81 Chll D5-1g&x O 9 20 18.

T REAET TN G HAGH THEATG T MR et CheRec e r Y

from 25 peri pherBGAAGL T@®honucl ear cel ls (PBMC) of
a human vol unteer as described bel ow. PBMCs were
prepared from whol e bl ood. Blood was diluted 1/2,5 in

Pt 20K 6 RS RS IVE GEFBOAR. FPPER resbtiti®SwetrepeHbmed
with 10 Um heparin at RT, |ayered over 15 nml Bi ocol |l

uscﬂgmpmml otigerRTydyd RTi agspediively, 2iding 1t up&NA, 10 mM

d B'ré’?r%'r'@g@éoéna Clot 5 i 40 65 A NIABSLgTaRE BisHelm 1110 1M
A eﬁfﬁﬁa}“eafn%ﬁﬁtoﬂ PO AT rAsHtas ¥ BO0PMISanNgD 49 ul

ecovere using a Pasteur pi pette

Sameesomstﬁéld?fwene agdead, mﬂmdzarm u(uwbaiedv@@ﬁo‘l@dm 1h

GEFFOT oY Rebir ot Bl ARER 100 MRl a0R0 Bes( 25 )

and yi el ded 5. 5x107 PBMCs. 10 RNA was prepared from
PBMCs_usi ng RNeasy kit from Q agen 5142) .
248 sk Sttancrisattien rere SePHoftr (eddandd i PCR. HsingaTag

, pQ)ﬁQnEEQCFy rﬁﬁo%th%ﬁfj#'EM@m%‘Mﬁ tétylel%oé‘euBI@'\E’tréﬁﬂed DNA of

gamma 1 and as wel appa chai ns

am@bedylk eomtepérmmarrvm Thel atlerﬁvBlbyami PBam{GAS) were
S 111 R T
uz8de amply ﬁ@e@arﬁf%@%o BRLANA S BATHET T Wets LEeHdRamplity

Klﬂ(s:ﬁgi c}orhestgr?t reglorqg ugmgnﬁue following PCR settings:.

x-chain amplification:
94°C 120 sec

'94°C 30 sec
55°C 30 sec
72°C 45 sec cycle 35 times

72°C 10 min

v—chain amplification:
94°C 120 sec

94°C 30 sec
45°C 30 sec
72°C 60 sec cycle 5 times
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1) RT-gamma: GCG TGl AGI GGI' TGT GCA GAG 20 2)
RT-gamma2: GGG CTT GCC GGC CGTI G 3) RT-kappa: TGG AAC

Wa BAIBKICCA GGT GG 25 4) 5"Bl p: AGA TAA GCT THAC/ER1008/009548

AGC GTC CAC CAA GGG CCC ATC GGT 5) 3' Ban{GAG): AGA
- TGG ATC CTC ATT TAC CCG GAGTACA GGG AGA G 30 6)
5'Bsi: AGA TAA GCT TCG TAC GGI GGC TGC ACC ATC TGT
g4ytd CAT S%}p9/ 062690 PCT/ EP2008/ 009548 -77 7)
3'Bam(CTT): AGA TGG ATC CCT AAC ACT CTC CCC TGT TGA
50CC TCT BOisemrs were dissolved at 100pM RT-PCR

eacti ong,were . perforned 5 using 2pnol oligo RTyand
7rI%T& respggtﬁe\‘fe?wei?g{'ﬂbesl pg RNA, 10 nM dNTP m x and
heat for 5 min to 65 C. 4pl first strand buffer, 1 pl
0.1 M DIT, 1 pi RNase inhibitor (40 U pl Fernmentas #
723631 1)18M8BiIM pI  Superscript | | | RT were added,

m xed and incubated at 50C for 1 h followed by a heat

inactivation step for 15 min at 70 C. 10 2pl of first
Téer BER peadudterwer analysedf an as€Aenbuffesgd PR ageirnge gel. A

T I E # ENME010001 i eld

sitale B 280 LRk BF Kend gl Srarand ubig fsbandeol ~
M [1] 1 | H

00D 57 ha Bl o BRI et 88uh8, T PER progucts

werex piirified coynsQhageneaeinextsacijohhit, ol( QIAGIENPCR28784)

605U e e spariecky SR Bilustisss: hasclone the PCR
fragments. into the multiple cloning site of the pcDNA3 vector
(Invitrogen), pcDNA3 vector and PCR fragments were digested with
Hindlll (5°) and BamHI (37) restriction endonucleases. Restriction sites
were encoded within the PCR primers. Digested fragments were
purified using the Qiagen PCR purification kit (QIAGEN, 28104), and
DNA encoding the y1, y2 and x chains were ligated into the pcDNA3
vector facilitating T4 DNA ligase at 16°C overnight. Ligase was
inactivated for 10 min. at 65°C. Ligated DNA plasmids were directly
transformed into CaCl, competent E.coli using standard protocol and
plated onto Ampicillin containing LB-plates. After incubation at 37°C
overnight single colonies were picked, suspended in 10 yl H,O and
proofed for containing the respective antibody chain carrying plasmid
by PCR (5 pl suspended cells, Taq polymerase, primer 5Blp and

3Bam(GAG) y1/y2 and 5Bsi and 3Bam(CTT) for x colonies:
94°C 120 sec

94°C 30 sec

55°C 30 sec

72°C 60 sec cycle 35 times

72°C 10 min
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72C 10 mn 25 y-chain anplification: 94C 120 sec 94C
30 sec 30 45C 30 sec 72C 60 sec cycle 5 tinmes WO

wWQO®9062690 PCT/ EP2008/ 009548 -78- 94C 30 serCHBR2089009548

sec 72C 60 sec cycle 35 tinmes 5 72C 10 mn The PCR
products were anal ysed on a7PAE buffered 2% agar ose
gel. A single band of -350 bp for kappa |light chain
SHMpRRsS! &) 0 e Jayyr obel ducts.
and y \Avggeeefoungs%rheﬁ gng{)oé crtots?lélcgb\?\er%r purl':?is‘ze%)| ucts
Ah)mech{ggnn@elcomammgumiomas vqeyeAGEIlect#ﬁsm;&hoculate 5 mi

ordi to t.h f act t .
L BiARIselih il s AR BoRNRl) o B €1 HRie Fobdf Svere
hiaP¢e ste BNRd @NAQNas(ﬂr@wafré@qm hg m@@l&mnnmptre KN EQRABEN,
fragnents were digested with ndl I'l (5") and BanHl

#( 32128psAr coniroh deg&Bin(HIhdald;,eBanﬂdb)t showednath ¥ endly chain

wer e. encode thin t PCR priners.
GG IRSHTES vitr e BPeCiaiy Sie ngeARENERSuRT Boerified by DNA
s@dﬁéﬁbm@taPMéﬁnéeﬁQﬂ?ﬁEN 28104), and DNA encoding
and X chains were ligated into the pcDNA3
vect or faC| litating T4 DNA |igase at 16C overnight.

l%\IA %ty}%s %h\%eﬂr%ewl r ecp{ pq{ﬁf%p b Vaﬁ or rreqﬁ Lkgg'afgglg(z vector
andnuleheut  ifio g /g2uand ok sptcmms 83 drqutortolyielkithelohiradri ful
I650tB Ankasieh Uafiabler YL cOdmain weraeiaplfick wifh e foing
pﬁlmnééﬂtalﬁmboaFI-'hnH?I@adeBsﬁﬂ Qpteest ther 5 &Y éh&'éWBsNW site

respective antibody chain carrying plasmd by P

apthe gsprdided cel | s, Taq pol ynerase, primer 5131p and

25 3Bam( GAG) yl/y2 and 5Bsi and 3Ban(CTT) for x

col oni es:

VL-11B7-5": AGA TAA GCT TGT GCA TTC CGA CAT CCA

GAT GAC CCA GGC TCC

VL-11B7-3": AGA TCG TAC GTT TCA GCT CCA GCT TGG
TGC CTC
VL-11D5-5": AGA TAA GCT TGT GCA TTC CGA CAT CCA

GAT GAC CCAGTC TCC ATC

VL-11D5-3": AGA TCG TAC GTT TCA GCT TGG TCC CAG

Variable VH domains were amplified with the following primers,
containing a Hindlll and Bsml site at the 5’end and a Blpl site at the 3
‘end:

VH-11B7/11D5-5: AGA TAA GCT TGT GCA TTC CGA GGT GCA
GCT TCA GGA GTC AGG

VH-11B7/11D5-3: AGA TGC TGA GCT GAC AGT GAC CAT GAC
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94C 120 sec 94C 30 sec 30 55C 30 sec 72C 60 sec
cycle 35 tines 72C 10 min WD 2009/ 062690
weEQNABEBO08/ 009548 -79 Sanpl es were anal ysed RPGI/EPEO8/009548
agarose gel for PCR products. Antibody gene
contai ning col onies were sel8cted to inoculate 5 ni
LB/ Anpicillin medium After incubation at 37 C
TS .coli were harvested and DNA was prepared
usi Egl%!%%gn mniprep kit (QAGEN, s # 12123). A .
control digest (HndlIl, BanH ) showed all x and y

o o Y b B8t s R R A SoRBIARE S sies
aY tié 3béed &P RE TDONGEER RGOnd teenbyld R Hirest AlsIGhAVAEKthe 3
vector 10 and cloned into gl/g2 and k pcDNA3 vectors

end of the) varabledamair genes. | engt h anti bodi es.

Variable VL domains were anplified with the foll ow ng
primers, containing a Hndlll and Bsm site at the
Fu'seddtoatile deBdersesjuenceaSEMd D3Nend 69 dexivedifrem pPLNOH2

A oot th, S TE AT oo Gfporge
EMBOUI G 943; ‘2'-(82\%:1 %—@&%ﬂ%&ﬁé‘s entoding Re\chithei&antibody

CAT CCA GAT - ATC VL-11 D5-3': AGA TCG,
chamscTwerea apnedcintaccpEky Meoter i gystemH fabndegembinant

CHFIEAT) LTSNS HbbIRINAGELS) gaMRIgpint
pQERAe(IBvitrogedt) Beavy+dhiaiB7geneds5Kpn! (AGA amh Xl {&1) into

pCEP-PLA Kt IPEERS Vol 414; (3) 5571, 1997).

HEK 293 cells seeded on 20x20 cm plates were co-transfected with 1pg/ml
of each plasmid coding for light and heavy chain genes using standard
CaPO, transfection method for transient expression. Culture conditions were
37°C, 5% CO. in DMEM/F12 high glucose medium containing 5% low IgG
FCS, 1% pyrovate, 1% glutamine, 1% penicillin/streptomycin. 24h after
transfection medium was exchanged by fresh medium. Supernatants were
collected every 2-3 days for approximately 3 weeks. Chimeric antibodies
were purified from approximatelly 600ml supernatant utilizing 1 mil Hitrap
rProtein A columns (GE-Healthcare) under standard buffer conditions
(loading: 50 mM Tris; pH=8.5, wash: 50mM PO,; pH= 8.5, elution: 100mM
Glycin; pH 3,3) as described for rat antibody purification.

Exampie 19. Humanization of rat anti-AXL antibody variable domains

The rat variable regions of the chimeric antibodies were compared to
human antibody germline sequences at the protein level via a BLAST
search for immunoglobulin domains The closest human counterpart
within the V-genes, which in addition had identical CDR loop lengths was
identified. The associated D and J segments were selected from the V-
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GCT TCA GGA GIC AGG VH 11 B7/11 D5-3': AGA TGC TGA GCT
GAC AGT GAC CAT GAC WD 2009/ 062690 PCT/ EP2008/ 009548

WO 8®9/086® TTG GCC Bsi W for the |ight chain aneCT/RR2008/009548
Bl pl for the heavy chain are single sites at the
5'end of the constant regiarg to enable the direct
fusion with the 3 5 '"end of the variable donmain

chgsies ucklipsdl il Gobeaditc SROMERCEC SRR aRdbing B their

homulogy to i i'aidsecﬂmhcekgahn uaamgogsrapﬁm@m. 1983; 2
(8): 1373-8,1983) genes encoding the chineric antibody

10 chains were cloned into pCEP vector system for
?W’@'rﬁ@”anﬂ@%&ﬁié@ﬁs &f ahe 4hR7N apEnas D’@@ﬂwtiﬂd&i‘@g the
Nhel (5") (3'") into pCEP4 (Invitrogen) heavy

f@lmvlnggbmttmlhumo germlixieoseqaeencesi(y, e Busegments)

weiP foSnd ahf st o rurdeh ralebont ° (0 ¢ ancr ect ed

with 1 pg/m of each plasmd coding for |ight and
hea\% chai n 1‘genes usi ng standard CaPO4 transfection
V{1 Bdums Ve -2 Bk expressi on.  cul t ure conditions

n@zﬁhﬁjﬁﬁg é%%?ﬁ-&%ﬁa%@tw va 4)Si%ngldlutjgm ne,

1% penl cillin/streptonycin. 24h after 20 transfection
um was exchansed by fresh nmedium Supernat ants

V\kér"95hé'6I' I\ét"t bd %4y 2-3 days for approxi mately 3
0, r d from
apprOX| rmt 5%%35 QG%%?'H& an |I'|§'§i£ng 1m Htrap

rProtein A coI ums ( GE- Heal t hcar e) under standard

buffer conditipn | oadi,n Tr, H=8.5 h:
L88Re pedlenes BrohubpiRed variamorang Wi, adghed B the
a§§oél§ﬁé€f geﬁﬁurﬁ@r\/@éheaﬁéqlmihéspug | ddléctbH OTDRX BRI RS of rat

Humani zati on of rat anti-AXL anti body vari abl e

aabﬁ‘b?ﬁh@ntlh’ﬁdleﬁadefmd asgardingyfoKabat (Kmatcﬁ alpr pequences of
t iyhed
ger n[f%odéfeslm‘{*ﬁuﬁolﬁgféﬁﬁrﬁ\ﬁerregt %ﬁhrﬁ‘“ r\n N9 PngArgaltlon No.

| Nne sequences at the prote|n via
943242 1991)|wmmggaiftmhlnto hionan rgsarr‘fmeed’rameworkmfmrantl-AXL
count er pa within_th enes,, which in add
PRERERLEP ebtelh oBls" FBREHTRRER, liRiah (o ANt antBodies

hapsPBRAARd hunaMDs. segnents were selected fromthe V

Q

The protein sequences of the humanized anti-AXL antibodies hum11B7 and
hum11D5 are as follows:

Protein sequences were back translated into DNA sequences. DNA
sequences were CODON optimized for recombinant expression in
mammalian cells using the Kazusa-Codon-Usage Database. The resulting
DNA sequences for the humanized anti-AXL antibodies are as follows:

The optimized DNA sequences encoding for the humanized anti-AXL
antibodies were synthesized by a PCR-method based on overlapping
oligonucleotides.
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WD 2009/ 062690 PCT/ EP2008/ 009548 -81 BASE dat abase

(http://vbase.nrc-cpe. cam ac. uk/) according to their
whemwioeyyo t o t he rat sequences in an anal 0gousPCT/EP2008/009548

approach. For the rat variable domains of the 11 B7

and 11 D5 antibodies the 5gllowng bestfitting .

human gernl i ne sequences (V, D and J segnents) were

ViS4 2 R Sp N SR B e

aﬁ)ibedy] bbnsthﬁbt\ﬂﬂEBQholm 1 B’7<I<L1-.Iﬂloniny@lté§-aﬂa NbBL(D") and BsiwI

(¥ s alrepdy et dRdie Snihesized geie of Gk fifpahized
anfib8§iesc v @@n@grwbr@%ldhaﬁnﬂo&ﬁaum@@&ﬁmgelmh@ﬂc heavy
CDR residues of rat anti-AXL antibodies defin

chaorvectyy P& BRHFHY_ghdlBig letutitizing Meﬁ%ésaad Blpl (3°) as

GRS RGP0 % Sl Dot 508 sl

verifieatiope wds centuetedwat Ksurbfins aMedrgMbmlx pE&aobh ciMartinsried,
btain the final hunmani zed version of anti-AXL
MaWdi es 20 huml 1 B7 and hum 1 D5. The protein
sequences of the humani zed anti-AXL anti bodi es hunll

B7 and humllDS are as foll ovvs 25 Protein sequences
aple- 20. angd chimeri i-Ax})  antibadies\of the invention

li'ﬂnéfr?d "i\ﬁaﬁc I Q@éé@?\&ﬁ&aﬁgh{éqlﬁ oo GiRtilar extent

Kazusa- Codon- Usage Database. The resultl ng DNA
, uenc r t he urmn zed. anti L ,.ant I es, ar
CHimedRsdee VRS BTz oril 2afioories LARE A, FHS were
geRBrdtbdaeas Zndtt astt thisVthvertisr {86k eselv) € Iﬁ)bTHBESLbZ RiVeBiigate
a PCR-net hod based on overl()@fpg@mveol I gonucl eot i des.

whethentheo eatcanti-Pet antibodies glioyansh e opeiesponding
cﬁLrRé‘ﬁ@ah{"—tA&I gﬁﬁﬁ’ dibE W lhe %\{édt@gggelteﬂ?o %lt@ﬁﬂllglt%fgahﬁ%as&

construc
msediatedaAal I‘deVa'(ﬁn )inawitroBto \sumllar extent, ELISA experlments on

CaSki cervical cancer cells were performed. Gas6-mediated Axl activation

was thereby detected by increased receptor tyrosine phosphorylation. In
brief, on day 1, 3x10* cells per well were seeded in normal growth medium in
flat-bottom 96 well plates. The next day, growth medium was replaced by
serum-free medium to starve cells over night for 24 h. Also over night, black
Maxi-Sorp 96 well plates (Nuﬁc) were coated with mouse anti-phospho-
tyrosine antibody 4G10 at 2 pyg/ml PBS and 4°C. On day 3, the 4G10
antibody solution was removed and Maxi-Sorp wells were blocked with PBS,
0.5% BSA for at lest 4 h at room temperature. In parallel, cells were pre-
incubated with 50 ng/ml, 100 ng/ml, 300 ng/ml, 750 ng/ml, 1 pg/ml, and 10
pg/ml of rat anti-Axl antibody 11B7 or chimeric anti-Axl antibody ch11B7 for
1 h at 37°C and subsequently treated with or without 400 ng/ml Gas6é (R&D
Systems) for 10 min at 37°C. Medium was then flicked out and cells were
lysed in lysis buffer (50 mM HEPES, pH 7.5, 160 mM NaCl, 1 mM EDTA,
10% glycerine, and 1% Triton X-100) supplemented with phosphatase and
protease inhibitors (10 mM Na,P.O;, 1 mM phenylmethylsulfonyl fluoride, 1



10

15

20

25

30

(3") which were already included in the synthesized

genes of the humani zed antibodies. VH genes were
w@bk@nmeképint o t he correspondi ng chineri c heavy BCT/RR1008/009548

vector pCEP-PU _chl11B7gl utilizing Kpnl (5") and Bl pl

(3') as restriction sites.gBPNA optim zation, gene

synthesi s, cloning and sequence verification was

duct [ d' o ,
R PO RSP SRR 973 o
N%fxahmﬂdi Blﬁ)ckfnlgt ttlﬁférwvas’ltér?oved ahdwaxﬂ-ch@nplatesjwemdwashed

osphor n_i ro t ent
SMIaaSh BOFOL (S0 0574 Thisan.20k hefaraly Saifs eyg; trnsfarred

%& |ﬁ&%}é‘té é’lveﬁlght genPAl At Ia‘i’é’é etk \Wabﬁed rBé@WithOWash
see bel ow). rder to inves %me IS whet her

buffer antday/d,| wells weseiinsubsted hwith mylaiad dat anhe‘\xl antlbody

1580 AR HUBP RSl b atbh CrndtrScRies fejellFashed ox

wﬂhlwééﬂ bufér Qid AP- &d)rijugated §tre‘ptbﬁm|re(¢mm:cdﬁL#SA1 10) diluted
erinments on CaSki cervi caLl cer ce
%m@@s mam 1o @chwalantl maubAteddar 6 gyt room

éiiﬁf) r@?s‘?gelfse‘iﬁ‘él?o'i/vés‘h @sieRewith wash buffer and
osp or Iatlon brie ay 1, 3x104 cells
AnetheISUbatrate selition (Rocher#i1684 twams@dded; Wsing a Victor

obL8 R 3R ERRnEL® B nBE R Bl U drptecen

afi @ixchatiorewavelehigth 6f 428 nin aAl am emission wavelebigtit bf 580nm.
Maxi - Sorp 96 well plates (Nunc) were coated wi th nouse

anti - phospho- tyrosine anti body 4Gl0 at 2 pg/m PBS
lﬁe"ﬁ sﬁﬁgféaﬁé eséﬁlﬁtné‘@l‘@s@l& thhﬁoéi(pér‘i}héht %k ’eﬁiﬁcerwcal

ermved I - orK s were bl ocked with
canéen BBl fioe LfaSkistAs demonstfatﬁd ehpecen@ﬁrﬁratm-dependent

ﬁgrfe,a?: S '5' %v‘éeéglo&ﬂcggprﬂd?ﬁ%ﬁ%y %e"‘fa‘t*hﬁ%ﬂﬂém/t?ﬁd'é)% B7

(Apanaithe chimheriantiady ahfib&dy ch1tBY r(B) iof thminveMbn were able
el ot e R e o
sr?b(ﬁrgéigéntf ‘E‘forﬂ&at‘ﬁb‘ﬁa @?feé?scapﬁ{?mgufﬁe\’\%nbhﬁbérlméhﬁd settings

S Wwere sis buffer
wearppbsepadawvih trﬁmemcmaelcellimmﬂ:@nﬁz\ 10% gl yceri ne,
and 1% Triton X-100) suppl enented with phosphatase and
protease inhibitors (10 nM Na4P207, 1 nmM
mbm h)Rstu hhdn\phuhleumr iathti-Axl \&itilnediess 6othe invention

Rova.neadﬁ bhoryniv]tlon in v:go to

similar extent

To additionally verify whether the rat anti-Axl antibodies of the invention and
the corresponding chimeric anti-Ax| antibodies of the invention were also

- able to inhibit Gas6-induced activation of p42/p4d4 MAP-Kinase in CaSki

cervical cancer cells to similar extent, ELISA experiments were performed.
Here, Gas6-induced p42/p44 MAP-Kinase activation was detected by
increased protein (Thr202/Tyr204) phosphorylation. In brief, on the first day,
2x10* cells per well were seeded in flat-bottom 96 well plates. The next day,
normal growth medium was replaced by serum-free medium to starve cells
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Meanwhi | e, bl ocking buffer was renoved and Maxi - Sorp
pl ates were washed 6x with wash buffer (PBS, 0.05%

waaeenc0) , before | ysates were transferred aPI/EP2008/009548

i ncubat ed over night at 4C. After plates were washed
6Xx with wash 5 buffer on da)844- wel I s were incubated
with biotinylated rat anti- anti body 12B7 at 0.5

fméﬂ*g dﬁgéréaﬁeﬂ cauéwr@gﬁgl.ﬁ t84 With 56"@{/ Y& Rg/mi, 300

h wash r and AP-conju
ngl{mb pf & ingi/ml, ( Chgtind,oand: SKOL pgymti iof llabantlﬂA)d ananduy PH37 or

chitifl R AR ARERENRIaRCT Bl BTG e thell Refilep with or

withiolut \mhn%hlﬁff Gas6 (R ?sﬁ@ﬂﬁbp%ﬁ leSrhIrﬁbe 370CutMéedium was
(Roche #11681982) was ad Vi ct or

flickgdeut @ng eells werafixed wib 4% Jewaglslshxee & P &ﬁm& $) for 30
n‘fYﬁSatC R drRClertbétaturdn P‘iffﬁia& ﬁ%sgﬁmﬁbﬁ E%Q 8 Bﬁh cells

and an eni ssion wavel en ure 1
warpr washedttivice Memuhaashobufmn ﬁ’BSpéH%e'rh’w*m 20)1eCeIIs were

i cal . [l .
GBnEhd it 1 0 A Bt Nale iy waSH e} AHETRPI:4 @l 3is 28 min
aphesmhempetrhturg. AﬁbﬂNér@s & Quénthingtdonaibh Wbs&émd\/é)d and
and the chinmeric anti-Axi_ antibody chll B7

cells avare vashadstwige awith wagh qu%'aloph%a@é\%% 0. 5% BSA
t h
fGCt Va1 9p @bomn etén‘?ﬁ@r@& cts W&M' MAP Kinase

simlar extent. Conpara t he sanme
(Ehmﬂ'ﬁwﬁﬂéb mmanyngstlbcmy Qw:rlysdoh@el’ab@ml WGelh Sigraling #9101)

lfiebrEoffin. RBY. bt Hsac OHB% nL#RRY R0+ BhNI FPEA was

addedrsiarmigistest 472/ OAAAYAR; thiehantbgdyosoladon vadd ﬁémwed and
V|tro to siml ar extent}‘ 25 To %dltl na_:qlx verif

theplater warke waghegd3x washn by ehjugaled 1agi-rabbit
stQEQndélj}eaﬁﬁﬁd W§9.aﬂbos m'mpss @4§?tdh|uﬁeﬂ 120150891 PBSO0.5%

I nventi o re al so I bit Gdsh-induced
BOA,i Oﬁﬁ%nTweelpz@O pa4mMEIXT Aawas i theaaaitded der eaghalwell and

et 36 135 tef uBb PR ey TS A" s RN B with

vfa_ﬁqh ggg?@i_fbr\é%jrmdeém ﬁ[httmnethwbeﬂlzﬁﬂge F(H'PAEI Galblochem) was
r r orylation. |In brief, on
KRG Al ROTIBEAd AL AT ST, gpaciinl Wascuapaed by addition of

1f0ba r%?tﬂfigi“nﬂf’ NeEl 5n8|l%be§bsa_ﬂb%n68)<¢vag%éad BPW%I nm with a

m was repl aced serumfree nediumt
reiemme wavetength 2 Q)@%Q@lm/ Yrxoplate geader (‘Bhlermo Lab

Systems).

Figure 18 shows representative results of this experiment. The rat anti-AxI
antibody 11B7 (A) and the chimeric anti-Axl antibody ch11B7 (B) of the
invention were able to block Gas6-induced activation of p42/p44 MAP-
Kinase in CaSki cervical cancer cells to similar extent as indicated by
concentration-dependent decrease of the relative p42/p44 MAP-Kinase
phosphorylation.

Example 22. Rat anti-Axl antibodies of the invention synergize with

chemotherapeutic agents to overcome drug resistance in vitro
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for 24 h. Thereafter, cells were pre-incubated with 50
ng/m, 100 ng/m, 300 ng/m, 750 ng/m, 1 pg/m, and
waeopgsasbo of rat anti-Axl anti body 11B7 or chPEGEEP2908/009548

anti-Axl antibody chll B7 for 1 h at 37C and then

treated with-or w thout 40@5+wg/ M Gas6 (R&D Syst ens)

for 10 mn at 37C. Mediumwas s flicked out and cells
were fixed with 4% formal dehyde in PBS (pH 7.5) for 30
mn at roomtenperature. Formal dehyde sol ution was

Ascriab andi-Axicandiblodies ebthe Mﬂédnttumﬁé’ ot 1o inderfeneuwitb (Gas6-

ng}'%ﬁéed aé%% %%%%ﬁb\% er an | ncu&femg@faéﬁsm’ the

qﬁeetloratarbgéﬁmtﬂmr ghta“gbnls%fd enﬂ@odsanttﬂudlewh elvmhd dngynergize
sol uti on was repove s wer.e washed tw ge .
"‘(Aﬁ?‘t W%QW%W‘SIC agents 'BdRéHc'ﬂﬂtarpqﬁéés'sotr@f/@@e,@"?r&’r”t'ﬂ?g to
r
202? mﬂ 204 an@rtyrﬂ]é%%( ?'igié mi@r/ﬂéﬁ 5}%’ ML}'Pgo'lﬁIﬂlaﬁgmed
M§F+7/.sﬂg%1)aceu$g agq\(anan qamw&e"%m (Jloscq»\ntobwd R4, 2007,

cartoneLelgrg, 205, 3sPrasz] ditimne o il Bl S¥Slaede seyeral
aaggfsl‘lg\r?mtﬂg? éi(;ﬁ@rm@iehegzalﬂzchﬂdtét sl s ho®nf Clegger Research, 47,
St s Xreh 8L 0Be0B AE)e dopiril @ Eharesolagyoe Expssimental

Tﬁ%ﬁp @é"/faawe 6329 im&%ﬁbm erth@d&ﬁa?bﬁ.sﬁa%nm

I 'ncu ated or 1.5 h at roomtenperature
aplibody id87vandiot dexomibi¢in, aad rapoptosis rates werg detesgtined by

TIRECTRRAMISTE Bl SHIS.CROREARS s 7 0 orowe

neestiuin W@r@fseeﬂgﬂ peér erRZ&Oanl\? -chmbed dthmlr@@dﬁb(afmg:alcon
at nmwith a_ reference wavel ength o

C\éﬁf é?ﬁﬁg wWaretRIer 'BﬁHE?teémﬁg n‘Ee LSgyne S!Vgtj%’r’?% yfor %5“ at

3’7P(§U"Fhelﬁe§lhﬁ¥t§rnfrf§°rrﬁ§fﬁﬁlaéﬂo‘ﬁﬂhrrﬁédhﬁﬁ’ \ﬁ?és trBioved and cells

experiment. The rat anti-AX anti body

wqﬂe washad Mcthaamd -caturechin tssaymdﬁﬂmcgi (Oé%oéCéhénedlum In
b |
GG Wit bt BrBEbay=es BHUARY ARfddorRc hnti-Ax
ahtibedyh1l1&7 %tﬁaddeg atrfma!aioenteh;ra?onsh of 10 ug/ml each. In the
concent tian e ent Crease 0O it he
iBinaral R 3KdRXBEIDIG0 3 Hieh ranorratsne b 450 uM, or
ZBﬁterWés Addednandedii$wepé indibatély anBreo. Aﬂé?Q@'hZQ:ells were
th chenot hera eutic agents to overcone

Finses anoswith PH e, Feeteritodss domendomus PR (DH9EEs for 20

min at room temperature, air-dried for 5 min, and stored at -20°C. Using the
commercially available Fluorescein-FragEL™ kit (Oncogene, cat# QIA39,
presently being distributed through Merck-Calbiochem), TUNEL staining was
performed according to the supplier's manual instructions (chapter
‘Fluorescein-FragEL™ of cell preparations fixed on slides’, page 10).
Applying fluorescence microscopy, cells were analyzed and photos were
taken.

Figure 19 shows representative results of this experiment. No TUNEL
staining, and hence no apoptosis, was observed with NCI/ADR-RES ovarian
cancer cells that were treated with 100 uM of doxorubicin, regardless of
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-85 As rat anti-Axl antibodies of the invention turned

out tointerfere with Gas6- nedi ated anti - apoptosi s of
watoaesp@r ved Nl H3T3-Axl cl .7 fibrobl asts, theCI/EP2008/009548

questi on arose, whether antagonistic anti-Axl

anti bodi es woul d synergi ze -s86w t h chenot her apeuti c

agents in inducing apoptosis, thereby contributing to

WHEhEC NEaIRr %\feesbéérﬂné&lnédbétéﬂsmﬁﬁha%rﬂrol Neh(ib6dy R6S the
(originally named dr R) I's - a ovarian

atmmsmeamtl-ﬁxhentltm@cMBi’dtopénuomvea atzoeomcentratioarof 150
t ) I f.

NS Sk, B 585 s REAHIHp 3tk bel i cos oo

tcateéd oditH donatrohlantiba@y 7wheeeas coRacaation with, thED antagonistic

5141-5148: Xu 2, The Journal .of . .
PR IEolbRaY B sshlieRanas . SHRSIERVRLnduction ! apoptosis
(%I@Y]AISO Mefh% bfé"éé*ﬁ@ée@f pob huMher aﬂké‘r%mlﬁtb&mcubatlon of

I body 11 B7 and/ or doxorubi cin,
caﬂ@ Mlt!ils1 %B? a&iwyf eantly inereaseadapopipsisTiates a§tq§rnpar@d toncells

/A ES. sel j QN gr. .
ol ineuiished . SO Ta sl oBeiBmiE: RlfrAring othat co-
trdatrtient &P EV%I@ Omull;ti Sirog-tr#s@faflﬂéeéllsx/v:cv\irltth baﬁli echemotherapeutlc
re i nc W th t I U or, 1 at
SRS ARAGRTISIC ADIAN ATBRRIRS MG InNERIGTL FAVcRe swifable
t@gbb&om@amd\@g@gn%th and cultured in serumreduced
.5% FCS) redium In the evening, isotypic control
antl body 1D5 or the antagonistic anti-Axl antibody 11
.f . .

otremalrlrtelrggeutie adenifsd m\IWLi_lﬁmgx_Mndforgg@GnMent colony
- add ; and cells were incubated at 37C. After 24 h,

O rinsed once with PBS, fixed with 4%
formal dehyde in PBS (pH 7.5) for 20 mn at room
tenperature, air-dried for 5 mn, and stored at -20
Soft a@artaﬁg;aygmre,quuc;echvhoqd@mt@ investigate the ability of antl-AxI

a'r:'||t|H8&*°e Cgf E@g Liﬂggﬁﬂ—?n té {nrﬁd@hrougﬁa% (%pggﬁél oc‘%ﬁ rT?rowth

e‘ltUbEhlcmeaonlmgonmmatmrwmh robenaatberapeutictagarite. The soft agar

I manual 1 nstruc chapt er
Slfortrelp Ry ThSANIArE 1oyiEB FSHeoifs ot fektrgpsiormed
célls d@onlyﬁmfér%ed céRPAd ableftb PbRSASOEagErcr oscopy,

| s were anal yzed and photos were  taken. 30 Figure

lu@r@ﬁcxﬁé) Ecpletmnlanoma qﬂé@&lﬂ\@rdemam%d URiseatedeer Were pre-
.@&{Hﬁ%ﬁ& mg%gtgggr; IEgg G5t ARtiARAPAABoty 98708595V EdmI in

IMDM medium (Gibco) for 30 min at 37°C. Subsequently, cells were
combined with Difco noble agar solution resulting in 50 ul of top agar cell
suspension at concentrations of Agar, FCS, and 11B7 of 0.35%, 0.2%, and
7.5 pg/ml, respectively. This cell suspension was plated on top of 50 pl of a
0.7% agarose bottom layer containing 20% FCS, and was finally covered
with another 50 pl of a feeding layer solution that contains 0.2% FCS as well
as cisplatin in according concentrations. In the whole of 150 ul per sample,
the final concentrations of 11B7 and cisplatin were 2.5 pg/ml and 1.5 pM, 1.0
puM, 0.75 uM, 0.5 uM, or 0.25 uM, respectively. Colonies were allowed to
form for 5 days and were then stained with 50 pl MTT (Sigma, 1 mg/ml in
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cancer cells that were treated with 100 pM of
doxor ubi cin, regardl ess of WO 2009/ 062690
WEQMPB2BO08/ 009548 -86 whether cells have beePCT/EP2008/009548
co-incubated with control antibody or the
antagonistic anti-Axl antib@yy- 11 B7 (top). However,
at a concentration of 150 pM of doxorubicin, only
PERY K d b |
PSS ORI UbigbS Sebfsyse: TS Lok systom in
cmnjunctlbme wﬂhagthTSc Bonitncolokly farmationlysdftwae (Lemnatec,

vidsdaleRy. ik SuBebat A phlagatistil it Bug-aRP8RSSd” 1187 in the
aBeERéa Bt presenece dfrwsﬁvaﬁn wereanaRekdsn tipiitalds. B7
significantly increased apoptosi's rates as conpared to
cells being incubated with control 1gG anti body
t d pat.. j
PR Aol tepOtal I8 reflins ARl ERbe e Tndfrbtented
datge meferated the tagrall rea aﬁtdoldmes aartd hreﬂlecetsbom the absolute

|n ention be s bl e rcone

&% bing Mlsahisp (03 B nelretalve. arawf iBipitian 4B) exerted
yn‘éﬁéﬂatﬁﬂ &Ydref dihee aMtéﬁbn@i‘@nﬁith%hﬁ%ut Ia@utuaaei@tss 11B7. As
redu0|ngpanchora e- i ndependent col ony growth in

compagedde tunitpated soaliol wells mnba&%av'tm C@p&ém fegl to colony
gHWl‘ﬁSfétQﬂ}aﬁlohhﬁl dec%éet -de én@éﬁt' r;régher it ||rl%’%ﬁf tr&.f (l)@dlﬁﬁOW

I nvention to inhibi anc or age- ependent
effechef 1 tBéradone in the carige af 30Pb,véarhbichtoniwith tiEeantagonistic

Bl anutefy ez Allied o B eB Vel gRTinbioR effect

of &idplatirR®nosdfY dgargrowthest Ce163 Aidlandind tollL)r sarticilarly at
sof t‘ﬂ%gar I.n bdrqeggrbwo C- 8161 nel anoma cells Fgiwﬁher y

W”Uﬁf‘?%?@@'sﬁht%re pre- incubated with the
antagoni stic rat anti-Axl antibody 11137 at 15 pg/m
in Il\/DMmsdl um(G bco) for 30 mn at 37C

lnentibp gl in

of O 35% 0.2% and 7.5 pg/m respectlvely Thi s

cel |l suspensi on was gl ated on tog 50 _pl of a, 0.7%
Iy gthreo SeMious o examRies.c syngreistiy edestacel antagpaistic anti-Axl

a@hP@ﬁ ib¥ GPYRE SHveNiidd cﬁ‘ﬁﬂgﬁﬁ‘i':lsct%?ecﬂ’l wit é%)gc?rgglc‘ﬂ'g Ha%e been

olution that contains 0O > as wel | . ]
obsep/edt with iregardcior indugingaapaptosistanshevencoming drkgiresistance

o] oRRLBAF panbhF sehBbugh A5 e ety Bindsh B e
NCI/ADR-RES. Moreover, combination effects of antagonistic anti-AxI
antibodies of the invention and cisplatin in reducing anchorage-independent
colony growth were detected with the melanoma cell line C-8161. Therefore,
synergistic effects in inducing apoptosis in and/or overcoming drug
resistance of tumor cells, suppressing tumor cell survival, inhibiting tumor
cell growth and/or proliferation, reducing tumor cell migration, spreading and
metastasis, or impairing tumor angiogenesis are to be expected when
cancer cells or patients suffering from cancer diseases are treated with
antagonistic anti-Ax| antibodies in combination with irradiation and/or one or
more further anti-neoplastic agent. In particular, synergistic effects in
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NM 0.75 NM 0.5 NM or 0.25 pM respectively.
Colonies were allowed to formfor 5 days and were
WO bn/oetead ned with 50 pi MIT (Sigma, 1 ng/ m i PCEAEP2008/009548
2009/ 062690 PCT/ EP2008/ 009548 -87 PBS) for 3 hours at
37C. Using a Scanal yzer HTS88arera systemin
conj unction with the HTS Bonit coloniy formation
tsivahe faft
ant a onal% ss) IC rgb %’%‘t”." %é§%®%o$0§1g§ﬁ7§?ﬁc€hg flfinor celis,
suppressingortumiars eselle sufrvivak plishibitinge rtamaoral getle dgrowth and/or
| i.cates., 5 Flt?l re 20,shows.representative res

pldifEratiBR. fRaucing, Ber 63 HRIRIAT S REa it AP PistineSis, or

|fﬁf§@|ﬁﬁb| tupidteamjio§On&Xis effe aBtbé @ixpeeteddahient MelfHuina Wells or
unbers being neasured (A) and the rel ative grow

wt h
P?H‘hntﬁl §P6W'Q93)ff@%em%!9"°@? @T%p‘lr%@'ie Wity @ntagpnistic anti-Axl
aﬁﬁﬁ@tﬂ@@ tdo?nﬁlf\tatlé'ﬁ‘ itH\rkadigfid ‘%‘Hd?ér AIJ% Qgrthéts anfi- eﬁplastlc
are to un reate control cells, Intubation W
ages’pl which lisd prefecablwnjoutgnot/vt limited artdau:iaplatim adacarbazine
dose-.de ent ,manner ne wi.th the j.nhi
RSB pg i BipnarbiaRuiiind, | B3sUEXeD, b Hocstaxel
ForthBrrh 6k, yneegisiic effectsaint inddgingeapoptedis ihlakd/or overcoming
resulted in a significantly potentiated inhibitory

drig desistancec Pk WRor (Fedls. SUPPresng Juoar neelk ser\emjl inhibiting
|

WIRLE P A ol GHOEINR,  rdudSlimer oat migrton

samadntgjla!m anetdstasisy ent iropaisinge tyhoe avhgibgenesis are to be

astic ents | redu
eRResiBSNErD v far et asfts oS Patihfs USHnd foff &farian cancer
afd f peatedofwitint agRigonigtic AMt-ARIX |antmﬂié§3dhef‘cdﬁﬁblhbﬁon with
i nvention co-adni ni stered wi th doxorubicin have bee

irrsialioneandior anydyether apti-ngaplastig agenh whie Fhuisprgferably but not
n&ﬁ@&%f&&ﬁﬁ.&ﬂ E@gla‘i.haesmo I3t \Halclitaskel G c[c%%efﬁl 3fielphalan,

cance( cell's 'suc he ovarl an cancer 'ce
aletaminie, Repotedane ifosfamidenetopasidey ot Sditosowacil. Additionally,

SRARRE, ek I olhePd, Magss oln P RnbE SIRFEBAY  drug
regidtanyge gfolumornmesis, C&Ipﬁméﬁlng\nmh\drh@elhehwmmmbilting tumor

line C-816]1. Therefore, istic effects in
celharrwihangep Pealif feratiana rRgusing dimen Relh gigration. Spreading and

- niiasBERNCST HhphitFy tGr%P SanﬁHgfﬁés%' afb ttH”B%Sﬁbécted when

survival, inhibiti'ng tunor
prostatef eamercﬁellsmdpaﬁlergstsuﬁaaneﬁmnhpgzséatemncer are treated

wifl 6 BishE ambARE b agiss. pchotblifdon it fRdaiation andior

any further anti-neoplastic agent which is preferably but not limited to
mitozantrone, doxorubicin, paclitaxel, docetaxel, or vinblastine. Moreover,
synergistic effects in inducing apoptosis in and/or overcoming drug
resistance of tumor cells, suppressing tumor cell survival, inhibiting tumor
cell growth‘ and/or proliferation, reducing tumor cell migration, spreading and
metastasis, or impairing tumor angiogenesis are to be expected when
gastric/stomach cancer cells or patients suffering from gastric/stomach
cancer are treated with antagonistic anti-Axl antibodies in combination with
irradiation and/or any further anti-neoplastic agent which is preferably but not
limited to 5-fluorouracil, mitomycin C, cisplatin, doxorubicin, methotrexate,
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cancer cells or patients suffering from cancer

di seases are treated wth antagonistic anti-Axl
WQ@pioveddes i n combi nation with irradi ati on anelDEPINE009548

or nore further anti-neoplastic agent. In particular,

synergistic effects in WO 2@%/ 062690

PCT/ EP2008/ 009548 -88 i nduci ng apoptosis in and/or

r C
RYTAT BByt ESLMEH PRV Molx, or iringtecan Also,
sgnewg:&tlcamﬁents fiv oinidueingt mppptosducm ngndlororovestoming  drug

read ng and netastasi s a| [,
refiancs, o WERVEBPLY S Bohre B bBcL Bt eell SHpi Ve i iBfing tumor
ceRIgrowth aﬁdl@@br@lffbfatﬁmf redudiag tumor eell ﬁlﬁgl@tloﬁ gpreading and
treated with antagonistic anti-Axl antibodies In

meefasiasis, 05 iMpRITING tMAT angiegenstis are thbemxpegtad when breast
t b .

cgﬂtr;ﬂ 'eb%ﬂ? 06§|é¢,aq eg?éﬁ ﬁél]ffdéél‘tHg rbfréizrﬁ ngfe%fs?rééﬂdér Hte "Plated with

ah@ag:mmd;tmradb#bé rmﬁdiodlemprhmoamblhaﬁmmdth ireadiation and/or any

ocetax Furt her syner qi ti.c.

s 1 heoRlashis nBORRE LbiATe ion FrArably Sy B et ifitgd to
dOXBELDISIAT SlepittBic, t paBlitakél, | docetd eS&yﬂ@phugmam&iel 5-
survival, inhibiting tunor cell growth and/o

ﬂppmura@l,at gemcitabingei fgpegiabingel Vinargloine, onor trastuzumab.

u

FREERRIORS SfGRHE TR in RiduclfiPapoplests fiband/or overcoming
deag Iresntamm oé rtumos udel sy |smg)p‘resnmg)vtamcmnceihrsuewvalarlehlbltmg
treate V\Atl’\}aﬁntag ni sti ti-Axl,antib

BB Felt | GfewiR aeh ralielRtias” EFRRERS agnet il migration.

Pféadlﬂgfoﬁhélsﬁie@as@tﬂgﬁt ohiimpairfhgp teher adhgiogehesiet are to be
imted to doxorubicin, ci Sﬁ| atin, carboplatin,

experiedaydien gepdealx sancer:|calial @ patigntsy §Pﬁﬁf'ﬂg from cervical
cafeet SF@E}eFiéd)ﬁiutW%ﬂ% oﬁfs?ieofﬁtgﬁxl SMtivydié dw Qdhtfihation with

nal ynergrstic tsinin
mapxduptlous iandiar myduoﬂ\eoaetlmnlaﬁthtra@nt wﬁnttsmplﬁenably but not

r. cells [&SS] 0 t,unor
iR o TRy, R, PR Buareaac SRotangl dgpetaet
gepttiibite, t WioogéleCan] IMdréoVer, Seymadistig affects in  inducing
met astasis, or inpairing tunor angiogenesis are to be
apoplasiein apelor cmecsg@ram %9:&8@@%?%02 tumericaliss suppressing

tﬁﬁ'lf)f%llr&r&l{lé’mlﬂ{l h§tEnfoR el grdWeh Bh8AJrSStolitdration, reducing
ant| bo

ant agonlstlc anti - |eS|n conblnation wt
tumoadicell i ovigeativhor speeadingir ahdr metastasa)ploastlmaag@t tumor

PERnRioRE GRE Fure Wosh Bttt Ghesr.gals of patients

suffelihgsfrone. pavireaticercancey nareyi teéated efvithc tamtagonistic anti-Ax
I nducl ng, aggg%osn S in and/ r over
e

andibpdiegnip ingtign with jiga @dﬁﬂr%@@?rnQ%Y&HﬁgeE@np -neoplastic
ayehY Wiikh id prefeidbly'But WBPfimited to gemcitabine, capecitabine, or 5-

fluorouracil. Finally, but not excluding other cancer types, synergistic effects

in inducing apoptosis in and/or overcoming drug resistance of tumor cells,
suppressing tumor cell survival, inhibiting tumor cell growth and/or
proliferation, reducing tumor cell migration, spreading and metastasis, or
impairing tumor angiogenesis are to be expected when lung cancer cells or
patients suffering from lung cancer are treated with antagonistic anti-Axl
antibodies in combination with irradiation and/or any further anti-neoplastic
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cell growth and/or proliferation, reducing tunor cel
m gration, spreading and netastasis, or inpairing

WO 2000/0628001 ogenesi s are to be expected when 30PCT/EP2008/009548

gastric/stomach cancer cells or patients suffering

fromgastric/stomach cance@0are treated with

antagoni stic anti-Axl antibodies in conbination wth

a'g@hﬁWhﬁiH % {beréfgi‘gﬁﬂl tﬂﬂlhoft ﬁgﬁ:ﬁﬁrto&%élam YArBsplatin288%drubicin,
'S My [

pactlﬂauelr oudegstaxel t&iﬂ@@ﬁldec vmcuplbme,n vigesigtingi cifesfamide,

AP oA AR B R A 3 Sonolan

docetaxel, or irinotecan. Al so, synergistic effects
i n inducing apoptosis in and/or overcom ng drug

resi stance of tunor cells, suppressing tunor cel
survival, inhibiting tunor cell growh and/or
proliferation, reducing tunor cell mgration,
spreading and 5 netastasis, or inpairing tunor

angi ogenesi s are to be expected when breast cancer
cells or patients suffering from breast cancer are
treated with antagonistic anti-Axl antibodies in
conbination with irradiation and/or any further
anti-neopl astic agent which is preferably but not
limted to doxorubicin, epirubicin, paclitaxel,
docet axel , cycl ophospham de, 5 10 fl uorouracil
gencti t abi ne, capecitabi ne, vinorel bine, or
trastuzumab. Furthernore, synergistic effects in

i nduci ng apoptosis in and/or overcom ng drug

resi stance of tunor cells, suppressing tunor cel
survival, inhibiting tunor cell growth and/or
proliferation, reducing tunor cell mgration,
spreadi ng and netastasis, or inpairing tunor

angi ogenesis are to be i5 expected when cervica
cancer cells or patients suffering fromcervica
cancer are treated with antagonistic anti-Axl

anti bodies in conbination with irradiation and/or any
further anti-neoplastic agent which is preferably but
not limted to cisplatin, ifosfam de, irinotecan,
5-fluorouracil, paclitaxel, docetaxel, gentitabine,
or topotecan. Mreover, synergistic effects in

i nduci ng 20 apoptosis in and/or overcom ng drug

resi stance of tunor cells, suppressing tunor cel
survival, inhibiting tunor cell growth and/or
proliferation, reducing tunor cell mgration,
spreadi ng and netastasis, or inpairing tunor

angi ogenesis are to be expected when pancreatic cancer
cells or patients suffering from pancreatic cancer
are treated with antagonistic anti-Axl
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25 anti bodies in conbination with irradiation and/or
any further anti-neoplastic agent which is preferably
WwWheaee9d i mted to genctitabi ne, capecitabi ne, PGF/EB2008/009548
fluorouracil. Finally, but not excluding other cancer

types, synergistic effects-9M-inducing apoptosis in
and/ or overcom ng drug resistance of tunor cells,
suppressing tunor cell survival, inhibiting tunmor cel
grow h and/or 30 proliferation, reducing tunor cel

m gration, spreading and fel@#®Sasis, or inpairing
tunor angi ogenesis are to be expected when | ung cancer
cells or patients suffering fromlung cancer are
treated Wi th antagonistic anti-Axl antibodies in

1o mepesonal paingsiy Bif hiedt b MecsKersivisT sy Ba of A¥L and

ag%‘t‘leé’é‘t" sh.au% |ﬁﬁ|9ft§rﬁé¥l_ ¥ct‘i\Hﬁ/ not limted to
ci splatin, cafboplatin, doxorubicin, paclitaxel,

docetaxel et oposi de, V|norelb|ne V|ncristine,

2 f(ﬁ\f |on8?%{.¢éﬁm %flcldm'tt ° ﬁ:)f\a{e%uces egtd/gbblo%s AXL-

cycl RQRRLS opo ecan.

20 mélﬁate%(blyﬁlzmdﬂﬁ;ﬁﬁﬁo PCT/ EP2008/ 009548 -91
Caims s 1. A nonoclonal antibody that binds to the
extracel lul ar domain of AXL and at |east partially

3. Nhinl h?on@é'lor?éltaﬁtlﬁdﬂy %ccafbﬁn%QBOQh%ﬁé ﬁnbléﬂﬁgwiﬁ which

claim11, which reduces and/or Dl ocks” AXL- nedi at ed

si geducas andau blacka AX. pliespherytationnal  ant i body

according to anyone of clainms 1-2, which reduces

and/ or bl ocks AXL phosphoryl ation. 4. The nonocl onal

4anfliheo enoraoobarial i agtidadyaecording tol anysnd -&f, cladimsh1-3, swhich

reduces and/ or cks cel roliferation. 5. The

oRbCEAndAL bl 2 FEPlER A, anyone of ol aims 1-4,

whi ch

5. The monoclonal antibody according to anyone of claims 1-4, which
reduces and/or blocks angiogenesis.

6. The monoclonal antibody according to anyone of claims 1-5, which
reduces and/or blocks cell migration.

7. The monoclonal antibody according to anyone of claims 1-6, which
reduces and/or blocks tumor metastasis. '

8. The monoclonal antibody according to anyone of claims 1-7, which
reduces and/or blocks the AXL mediated anti-apoptosis.

9. The monoclonal antibody according to anyone of claims 1-8 , which
reduces and/or blocks AXL mediated PI3K signaling.

10. The monoclonal antibody according to anyone of claims 1-9, which is a
recombinant antibody, a humanized antibody, a chimeric antibody, a
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reduces and/or bl ocks angi ogenesis. 20 6. The
nmonocl onal anti body according to anyone of clains 1-5,

wabioghe26peduces and/ or bl ocks cell m gration. FCT/EP2908/009548

nonocl onal anti body according to anyone of clains 1-6,
whi ch reduces and/or bl ockS2unor netastasis. 8. The
nonocl onal anti body according to anyone of clains 1-7,

whinflitispesifits aatilsody, or afragient theréef. nedi at ed

anti-apoptosis. 9. The nonocl onal antibody according
to anyone of clains 1-8 , which 30 reduces and/or

19! GHESMORbCiTRA %hﬁg?g}lﬁ\‘(cﬁdlﬂni’?' Wﬁ chlig: azgﬁnéﬁ@%ﬁh%a{é and
anti body accordi ng anyone o0
r ecomiprisesta heavypchgin animanldzmqmoebmjgcted frovnniinel group

miroRSpling fr SEQIDRGS 5,54 41, 467 an st i vaigable fgmain

o fesreenat aﬁramuh@%ud)tseqhénéa ﬂuﬁvmgfu §équénce i@bhrrsmfcat least
al

anti body and conprises a_heavy c n amno acid

seaedntfaergt;q apdion & light ahaén gmm@ acil gemenae sefestedsirgm the
d ﬁawﬁ) éﬁmsﬁﬁg of BEG4D. RbsM7 | £5Sér 5‘“%a¥ﬂfﬂea%ﬁable domain
offai 1 t aving a

ereof or an am no aci'd Sequence
seummoé or dam tainhipooéciet ha\eagta mwenbendemtltgndﬂ at least 90%
i ght no acid se e selected fro
or SHRrelAt Pocibogh TeEedFBNGATSSAma GPigpe.h M xiraslular
vadoatdig ol dp@i.n thereof or an am no acid having a
sequence identity of at |east 90% 10 thereto or an
antibody recogni zi ng the sane epitope on the

c QRH’? ;
ant| o'g"f/)l no% R%Ial Bay\(l}\;‘fl cﬁ i's ﬁﬁgnllgtz)égﬁj ?ﬁ’igeg antibody
anandomcpnpssss a heavyy chaii amind ran:ndusiequeeqeleaedmted from the

electedfro nsk.sting of SEQ I D ; .
22 97ap Gonsislihg BE se JBUSHR, BR0 A rAiieBht. My abig fomain
anttisredt blaf @Mﬂ@%@@équ@n@ aaﬁngracgeq@tﬁrde H}énﬂfy éfat least
| east 90%thereto and/or a light chain am no acid

sedlenthersta apdiog & ighhchain am‘@% RcihpeqauenGayselecieddrom the
N%ré\fp cBrsistih yf SEGID NOR #4145 Ca10eaE! the Wﬁélﬂ@fdomaln

an am no ac sequence havi’ ng a sequence I dent
of tharebbasan 20nino0%adih sequence hawngra semmgnoeeldeghtyszrqj least

th%OS/?'W\eFe%t 8P%a nar%tn) dye)%cg‘&%lznlnal e dsoarrr%éneglftope on the
extracellular domain of AXL.

13. The monoclonal antibody according to anyone of claims 1-12, which is a
Fab fragment, a Fab' fragment, a F(ab'), fragment, a Fv fragment, a

diabody, or a single chain antibody molecule.

14. The monoclonal antibody according to anyone of claims 1-13, which is of
the IgG1-, 1gG2-, IgG3-or IgG4-type.

15. The monoclonal antibody according to anyone of claims 1-14, which is
coupled to a labelling group.

16. The monoclonal antibody according to anyone of claims 1-15, which is
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13. The nonocl onal anti body according to anyone of
clains 1-12, which is a Fab fragnent, a Fab

woe@giexd) a F(ab'), fragnent, a Fv fragnment, BCT/RB2008/009548

di abody, or a single chain antibody nol ecule. 14. The
nonocl onal anti body accordi-r88 + o anyone of clains
1-13, which is of the 1gGl-, 1g&-, 1gG&3-or

| 96Bupiato é’,peﬂsécto;l' fotippnocl onal anti body according to
anyone of clainms 1-I4, which is coupled to a -

| abel I'i ng group. 16. The nonocl onal anti body accordi ng

18cTEAS6eRbo8k AufBodyaceonHeh advoll® &P PRITE A ypion is

17 scatfeldproteihonal anti body accordi ng to anyone of

clainms 1-16, which is a scaffold protein. 18. The

nmonocl onal anti body according to anyone of clains 1-17
180ITRHB nfdhBIdrit Sartibd A Bk m&_?hsaau &d@'dﬂ QHIn® R4 dwhich
sequence conpnr%?g?ng zgtﬂa eg% CDFy sel ected from wh

t heomprisgs @teasit i ng of 10 (a) a CDRH1 as shown in SEQ

1 gheanedl shain athipRcads riUengp SOERRRRY, of Tatfiond cor

SEgelebtddromlthe grdupZbrsisting@iRH2  sequence di ffer| ng

héh | naSSBRD Rersh ther%fééﬁb s e B cor 8cDRH1

sequenceggyidiidd a.&ehngln qror22 amine agldsthetdtrsra! rom

and/ or at least: one hain am no acid sequence

cofly i si agtCBRH2 ast srmwn (DIDFSE@el[bNQﬁ 17,0231 B8 @frauﬁbDRHZ

t 13,
19, 25, Balbnagibrigrd 22 BOMHD Ablts Trptaiiirt Bpa
ﬁlg(sas)olicag%Dﬂgl? e&rsl'mwr(eﬁ SEQDBLRCss 18)@4) 30 é?E@GiDRHB
: uenc ring in
or 2 ani ﬁ%q‘é%'?%d'?frﬁﬂf‘gf"?arﬁr% ’(“P?Cgisgbﬂ[ér%{?gshom
|na§§erdi)|é\£§ 15, 21, 27, or a CDRL3 sequence

fering in 1 or 2 am no acids therefrom
one light chain amino acid sequence comprising at least one CDR

selected from the group consisting of

(d) a CDRL1 as shown in SEQ ID NOs: 13, 19, 25, or a CDRL1
sequence differing in 1 or 2 amino acids therefrom,

(e) a CDRL2 as shown in SEQ ID NOs: 14, 20, 26, or a CDRL2
sequence differing in 1 or 2 amino acids therefrom, and

) a CDRL3 as shown in SEQ ID NOs: 15, 21, 27, or a CDRL3
sequence differing in 1 or 2 amino acids therefrom,

or a monoclonal antibody recognizing the same epitope on the

extracellular domain of AXL.

19. The monoclonal antibody according to anyone of claims 1-17 which

comprises a heavy chain comprising at least one CDR selected from the

group consisting of '

(a) a CDRH1 as shown in SEQ ID NO: 16, or a CDRH1 sequence
differing in 1 or 2 amino acids therefrom,

(b) a CDRH2 as shown in SEQ ID NO: 17, or a CDRH2 sequence
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25 or a nonocl onal antibody recogni zing the sane
epitope on the extracellular domain of AXL. 19. The

worRmwonbwmal anti body according to anyone of clRBCTEPDOZ (09548

whi ch conprises a heavy chain conprising at | east one
CDR selected fromthe 30 g84up consisting of (a) a

CDRHL as shown in SEQ ID NGO 16, or a CDRHl sequence

di ff eri ngiffefin |@r1é’rzahnﬁoaeldé8thbh$ff&w9ﬁa (b) a CDRH2
as shown in S NO 17, or a CDRH2 sequence WD

2008 0628 PR @gbgwnaogsﬁ@ ID O3 85 er arfgDRii3 sequence
am no ac as shown in SEQ

I D NO 1@%8&‘53@&@%‘@@%8@?% erlng in 1 or 2
amand/ora kighttdhaire€omprisimgddtdeast dm@ CDR selectexbfrpm thengroup
at | easy ong CDR selected fromthe group 5 consisting

of CPRS!S L1 as shown in SEQ ID NO 13, or a CDRL1
Semencea @bhi_qrwghbwﬁnoseé ﬂ:mN@ agi gp athQRfo1r Qé@}uence
(e) '‘a CDRL2 as shown in SEQ | 14," or a CDRl

sequencedifferingén iirar 2 anwmagtdsﬂher%fmmo aci ds

{RSTT OCARL2 M, Chawd IRTSR 9 N5O1A, bf - EBFIR Mhuence

sequence Ing In 170r
aci ds t hdiffefingrim one cartwnimmiriooakads Mrel'mdy and

dofiin on GOIRCS 56 Shamil a0 BRNO!at b st DR sRyRce

toamév.ngnm 9f of Izabﬁﬁné -akldsVihédefran®, 6P ERf h&%cﬁaﬁaﬂwlbody
chain conprising at |east one CDR selected fromthe

gr trAPOREIRg the Aamef eRitgpesorttir-exisacelidairdomaiseml AXLNO
22, or a CDRHLl sequence differing in 1 or 2 amno
acids therefrom (b) a CORH2 as shown in SEQ I D NO
203 Ther mancCidrnal amtibedy eaccoddidgf fooanggomen of clainds &rfl iowhich

b S0tegh S ' (o 1S S ol el the
aci ﬂﬁ]rj B@ﬂiﬁéﬁmf and/or a light chain conprising at
! e?as)t ong CCDDlgHsﬁe.!ag Csth%(\]llvnf |rnogo1EtQh ?D%(%lszzz, or a CDRH1 sequence
differing in 1 or 2 amino acids therefrom,
(b) a CDRH2 as shown in SEQ ID NO: 23, or a CDRH2 sequence
differing in 1 or 2 amino acids therefrom, and
(c) a CDRH3 as shown in SEQ ID NO: 24, or a CDRH3 sequence
differing in 1 or 2 amino acids therefrom,
and/or a light chain comprising at least one CDR selected from the group
consisting of
(d) a CDRL1 as shown in SEQ ID NO: 19, or a CDRL1 sequence
differing in 1 or 2 amino acids therefrom,
(e) a CDRL2 as shown in SEQ ID NO: 20, or a CDRL2 sequence
differing in one or two amino acids therefrom, and
(f) a CDRL3 as shown in SEQ ID NO: 21, or a CDRL3 sequence
differing in 1 or 2 amino acids therefrom, or an monoclonal antibody

recognizing the same epitope on the extracellular domain of AXL.

21. The monoclonal antibody according to anyone of claims 1-17 which
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consisting of 25 (d) a CDRL1 as shown in SEQ ID NO
19, or a CDRL1 sequence differing in 1 or 2 am no

wWQziodsexeher efrom (e) a CDRL2 as shown in SEQ PCI/EE2008/009548

20, or a CDRL2 sequence differing in one or two am no
acids therefrom and (f) a-@B6RL3 as shown in SEQ ID
NO 21, or a CDRL3 sequence 30 differing in 1 or 2
ancHMprisesa ﬁéWyeéHéimcdﬁﬁpriﬁin@E[‘%ésQ%b @DR Q@I@Eted from the
recogni zi ng the sane epi tope on the extracel lul ar
doﬂﬁ?lrp e®nsasting ofi.  The nonocl onal anti body according

nyon 009/

AL 0 ST OREl S Shguh "%F@@ﬂg hgg,vg,ﬁgqg.lgﬁm sequence
conprl si diffeeihglired dr Z)amlrﬁDchlsltbetefcbmr omthe group

O Seia BBk S b SESE N 55 b Bauence

therefroa'ﬁeﬁn m1%r@8ﬂ?n@§cﬂ§(’(%réffbn$55h&[) NGO 29, or
a CDRH2 se uence differing in or 2 am no acids

t hé)ef romC Rbl3(a,§ ShoWDHRESED Ehdip: 30 oEe GRS seayence

or a 2 am no acids

t herefrom eﬁﬁgﬁ h{ﬁ@% @?’r;(hgge}rﬁoﬁﬁm ng at | east

onan@igr sslight chaih écumpnmhg afrieast oneoCORsekectewfro the)group

a CDRL1. as ﬁhovvn in SEQID NO 25, or a CDRL1 sequence

di PPR$PUPPh 1 or 2 amino acids therefrom (e) a CDRL2

as gcﬁhOV\’na'GDﬁEQ dPshbivndh SEQ D NERL25 SEFHEOPRL 1 sequence
feri in one or two am no aci ds therefrom and

(f) a ifgring i Aowr? amirsEacids thereftom, or a CDRL3

sequencey GHRI STdNINoMnInSEQ RINY. 261 68 o EBRI Shuence

h noAotT ondl y recogni zi ng the sane
epl t ope diffetihg ievhe ardwbldmino atidstherefroAxland20 22.

1 une GBRLa 38 shodt o SEQUD Ry 47, SR GDRLa Sodliches
sequegcauﬁé@ﬂn?czirﬁm fdrom BRfin8 8kiBs HerEr6f, "ér @n FFShddibnal

NCs or at least the variable domain
antibody 'recognizing the same epitope on the extracellular

domain of AXL.

22. The monoclonal antibody according to anyone of claims 1-17, which

comprises a heavy chain amino acid sequence selected from the group
consisting of SEQ ID NOs: 8, 10, 12, or at least the variable domain
thereof or an amino acid having a sequence identity of at least 90%
thereto and/or a light chain amino acid sequence selected from the
group consisting of SEQ ID NOs 7, 9, 11, or at least the variable domain
thereof or an amino acid sequence having a sequence identity of at least
90% thereto or an antibody recognizing the same epitope on the
extracellular domain of AXL.

23. An isolated nucleic acid molecule selected from the group consisting of:

(a) a nucleic acid sequence encoding an monoclonal antibody,
antibody fragment or a derivative thereof of any of claims 1-22,

(b) a nucleic acid sequence as shown in SEQ ID NOs: : 1-6, 31-36,
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t hereof or an ami no acid having a sequence identity of
at least 90% thereto and/or a |light chain amno acid

W@ 2ipoemse0 sel ected fromthe 25 group consi sti NBCHEPZBBEDN09548
IDNGs 7, 9, 11, or at least the variable domain
thereof or an am no acid seggence having a sequence
identity of at least 90%thereto or an anti body

adrn o PSR 9B Rl iaf i Sfy of 16 38RgHE in (a) or

ol ecul gbyearett ed fromthe group consisting of: (a) a
nucl ei ¢ aci d sequence encodi ng an nonocl onal anti

1N dy,
antd)body@ NHEGIfACIdoseqUense; ¢arable of hypedizing to3). 2"?3) & (c)
| ai ] . d h .
SEQ 1 b ST sfod BRURIDS™ o oz
PCT/ EP2008/ 009548 -96 (c) a nucleic acid
I t 1. f. th i, 0. b) ;
24 RNeEIP PotpisiNe S P SRR <8 2y or af 21 ng
to (a), (b) or (c) wunder stringent conditions. 24. A

vector conprising a nucleic acid sequence of claim 23.
255Theyectps acserding de ®laig 24, whishnisan expresgionsvegior and the

expr [elp i i IS

o ERR A KRaLeRe Rbnctaby WRER 6 SEbRRAYRRNE,:
conprising the vector of claim?24 or 25. 27. The host
f.claim26 which is human. cteyd a, aninmal,

26 Adist Sofippiing the Vactor ot R 2R . “he host ' of
claim 26 which is a non-human transgenic animal. 29. A
rocess of manufacturing a_nonoclonal antibod

! ooay .
24cthedhast ©b clappndd which is @ humanchgsteria.ngnimal, fungal,
st : Y ai d polypeptide fromthe 20 host
ofglg\pglibrhglgg?b%ﬁ%?aﬁ%. 30. A pharmaceuti cal
conposition conprising an anti-AXL-anti body,

28 §he hRRL b1 ianis VRS parth gt Pan S Snfal ' ™
vector of claim?24 or 25, the host of claim 25 26, 27

or 28, or a_polypeptide generated by the process of
294 Aiprogess 9f markdagiHEng manosianal @atibedy iagrowting taamyone
30 =11 J tdieal '
“Oofomhs 3L g?%gr@cmu R 416! dr LRSI Sl Dofept@estrom the
host of claim 26, 27 or 28.

30. A pharmaceutical composition comprising an anti-AXL-antibody,
preferably the monoclonal antibody of anyone of claims 1-22, the nucleic
acid molecule of claim 23 the vector of claim 24 or 25, the host of claim
26, 27 or 28, or a polypeptide generated by the process of claim 29.

31. The pharmaceutical composition of claim 30 comprising
pharmaceutically acceptable carriers, diluents and/or adjuvants.

32. The pharmaceutical composition according to claim 30 or 31, comprising
a further active agent.

33. The pharmaceutical composition according to anyone of claims 30-32,
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30 32. The pharmaceutical conposition according to
claim30 or 31, conprising a further active agent.
W@0090689phar maceut i cal conposition accordi ng POI/EP20031@09548
of clainms 30-32, WD 2009/062690 PCT/ EP2008/ 009548 -97
for the diagnosis, preventigy or treatnment of a
hyperproliferative disease. 34. The pharnmaceuti cal

co itjon accordin a f

i dRe ahedis HrpkPBiar of ¥ Red o2 BUSSrorliiitive cispase.
with AXL 5 expression, overexpression and/or
hyperactivity. 35. The pharmaceutical conposition of

34 % f Rmgraudical sampositippea¢rasdingetonanyeneiiof cdaiens 30-33,

selyper& Ty Wy@gﬁiﬂw dlselde Ofis PrRa8Liat edNhith AXL

| ung cancer and ressing or OVerexpressing
10expression, ogerexXpoesson andidr I'typxenactmuyast ases. 36. The
nonocl onal anti body according to anyone of clains

1-22, for the diagnosis, prevention or treatnment of a

3Bywaépr9haﬁﬁaeémwdlé&ﬂﬁ@sutuéﬁ 3df drfimof 33he wherein  said
nmonocl onal anti body according to angone of clains 1-22

f ohypenpeolifarativecdiseaseois %elpwgdrfma ¢ giPuR @ﬁﬁé@tmg & breast
fopah dl'uf\gr ?héer Oéﬂf\’&mel' 3§X8r Spfddls é)v@re)fpressmg

hyper pr ol i ative di SeasSe. FEPUSE cor

cl eameced§, and $ormatioey ef tansai rdetaspasgs ol i ferati ve 20
di sease is a hyperproliferative disease as defined in
anyone of claims 34 or 35. 39.. A nethod for
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onprising contactin Iogaa sanp

rmﬁt&gln@ﬁl@l, PEgNarienyor treataeand r’fg/ne@praahﬁmﬁ%vemlselaéans
1-22, and detecting the presence of AXL. 40. The
met hod according to claim39, wherein the condition is
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disease is a hyperproliferative disease as defined in anyone of claims 34
or 35.

39. A method for diagnosing a condition associated with the expression of
AXL, comprising contacting a sample with an monoclonal antibody
according to anyone of claims 1-22, and detecting the presence of AXL.

40. The method according to claim 39, wherein the condition is a
hyperproliferative disease as defined in anyone of claims 34 or 35.

41. A method for preventing or treating a condition associated with the
expression of AXL in a patient, comprising administering to a patient in
need thereof an effective amount of at least the monoclonal antibody
according to anyone of claims 1-22.



42. The nethod according to claim4l, wherein the
condition is a hyperproliferative disease as defined

wo mooanyme of clainms 34 or 35. 43. The net hod BCTBPIINSIEIS4S
to claim4l or 42, wherein the patient is a s
manmal i an patient, particulgglyy a human patient. 44. A
kit conprising an anti-AXL-anti body, preferably a
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or hyperpedldéraaive diskar@ dodefinedrir’dnygsne?df claims BAerik3s.
according to claim44, further conprising a further

antineoplastic agent. 46. Use of an anti-AXL antibody
48 0ThiE N IROW T R biRg Ofo %Ié?ﬁf”4"fa]‘cb‘?332,09\}heréﬁl th% patient is a

conposition for the“treatnent o rug resistan

5 camasnmalian patient padiclilanly adhumhan patient. wherei n t he
anti-AXL antibody is a nonoclonal antibody according
to anyone of clains 1-22. 20 48. Use of an anti-AXL
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co-adm nistration with an antineopl astic agent for the
t r 3e€areing k¥ anyonsy géclaimsi 1-eaf Neclaicsagid sequence@ccording
ac ' \ j 3 ' pe AXL anti body
i S@EIQE@@%%O%PQ%QQEE?%@ g‘?&ﬂ?ﬁé}??'o any one of
clains 1-22.

45. The kit according to claim 44, further comprising a further antineoplastic

agent.

46. Use of an anti-AXL antibody for the manufacture of a pharmaceutical

15 composition for the treatment of drug resistant cancer.

47. Use according to claim 46, wherein the anti-AXL antibody is a
monoclonal antibody according to anyone of claims 1-22.

20  48. Use of an anti-AXL antibody for the manufacture of a medicament for the
co-administration with an antineoplastic agent for the treatment of a

hyperproliferative disease.

49. Use according to claim 48, wherein the anti-AXL antibody is a
25 monoclonal antibody according to any one of claims 1-22.



