- 1 - AXL antibodies Description The present invention refers to antibodies, particularly to monoclonal
antibodies, which bind to the extracellular domain of the AXL receptor tyrosine kinase and which at
least partially inhibit AXL activity. 10Background The AXL (Ark, UFO, Tyro-7) receptor tyrosine kinase
is @ member of the Tyro-3 family of kinases with the other members being Mer (Eyk, Nyk, Tyro-12) and
Sky (Rse, Tyro-3, Dtk, Etk, Brt, Tif). It is activated py binding of the heterophilic ligand Gas6, a 70-kDa
protein homologous to the anti- 15 coagulation factor protein S. In contrast to other receptor tyrosine
kinases, AXL tyrosine phosphorylation cangadgoagBistssead by homophilic binding. AXL activation
leads to signalling through PI-3-kinase/Alct (Franke et al., Oncogene 22: 8983-8998, 2003) and other
major pathways like Ras/Erk and p-catenin/TCF (Goruppi et al., Mol. Cell Biol. 21: 902-915, 2001). 20
NIXL is weakly expressed in a range of norm@iidsasiptioncluding 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 al., 25 Mol Cell Biol 17: 4442-4453 1997), endothelial cells (Hasanbasic et at, Am J
Physio) Hearg(d cireusif! fUBkofPSIatias SO URBuERIS, cHiiMERORP MidlodoMal. Cel Cardiol

37:881-887, 2004) and neurons (Allen et al., Mol. Endocrinol. 13: 191-201 1999). Furthermore, AXL
plays a role iAntkpdigte Mt Pk iR thas exYacRiBEal feMaRIPIAS ithsaiethpFRReRi¥0aggregate
stabilization apddines Ribase amaalinrnaieast fntizgigushibryNatptivfthe platelet integrin 11b3. - 2 -
breast (Meric et al., din. Cancer Res. 8: 361-367, 2002; Berclaz et al., Ann. Oncol. 12: 819-824, 2001),

colon (Chen et al., Int. J. Cancer 83: 579-584, 1999; Craven et al., Int. J. Cancer 60: 791-797, 1995),
prostates(Jad®ackyegur@ancer Detect. Prey. 23: 325-332, 1999), lung (Wimmel etal., Eur J Cancer 37:

2264-2274, 0 AASIHRCWIFES, 2y ROFFIBEERIR SyreRirkd 1nd0dts 200Rerar R rin et al.

Oncology 66: 450-457, 2004%, endometrial (Sun et al., Ann. Oncol, 14: 898-906, 2003), renal (Chung
et al., DNA CEIrgid| family3aiskinasesayitie $ato oiNBlaMemnee: heiegeManidExe. Mksa0, 1008),
thyroid (Ito etrgto-TRyra¥d Bk (R T#0Q0: Dt ¢itr]. BRHYE)d RiS63theled BylBRdingd esophageal

carcinoma (Nemqto et al,,.199./), furthermore i (Janssen.et al., A novel putative tyrosine kinase
roceptor ith BRCBEERPHUASEE CagEne G OATE Fale o6 IAOgE 5, B Gibgene
14:2619s263tc@Rila o fpaive pabieito SCelh Bﬁmhtt&%@&&ﬁ@lmmprAMQ%R@M@@&aL , Leukemia
13: 1352 1358 G000 ORISGRALGABRINBHALCLES B il B oA SLATIREHdRg2003)

melanoma (van Res 64:128-134, 2004) and in head and neck squamous cell

carcinoma (Gh&bnastiplipp jeadscde. st bing rrrghoBberknaredikt AT Bedhidentified as a
metastasis-assqsigist CENBHBRE-B9Y3 UP0CGY iatdhihaggisissiyatheass (ke RagEliang compared to

non-invasive cells. In vitro, AXL activity was found to be required for migration and invasion, and this

activity could'ﬁjﬁqmmfgﬁ;%ﬁ%ﬁfm ehoMah ballRisd B2 MiARP Borogation of AXL activity in

vivo, either via expression of a dominant negative version of AXL (Vajkoczy, P., et al., Proc. 25 Natl.
Acad. Science LJ.S.A. 103: 5799-5804., ZOOSgRorOt% siRNAhrgediated d?Vénre ugltio of_r@XL (Holland et
al., Cancer RES.65: YoR54 586 )"Br%\'; ELLSEMBhESEn 51 5‘[%%?{: &y &%V\‘/th in murine
xenograft exskefeEitsndaRy fhe torgantiapddiesieand rehtealide dissyssob sdieradictienctivity have
been describ pﬁ e antibedy I obadugin jated gell inMasi 4008147)
whereas the §t g?l%’ntl Rc@c?ﬁa@%%%%pbrte to %5&9{& ’ p %WB
induced by AXL has been described in survival of fibroblasts (Goruppi et al,,
25 Mol Cell Biol 17: 4442-4453 1897), endothelial cells (Hasanbasic et al., Am J
Physiol Heart Circ Physiol, 2004), vascular smooth muscie ceils (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
30 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.



reduce AXULigand interaction. However both antibodies are polyclonal rendering them unsuitable for
therapeutic administration. Thus in light of the therapeutic potential of AXL there is a high need for
monoclonal AXL antibodies, antibody fragments or derivatives thereof that effectively and specifically
block AXL mediated signal transduction and which are suitable for therapeutic treatment. Accordingly
a first aspect of the present invention relates to a rgonoclonal antibody including a fragment or
derivative thereof that binds to the 10extracellular fomain of AXL, particularly of human AXL, and at

least partially inhibjts, AXL actiyit bl i ti tjon fuyth

at loae one GHFRSEMERE b on PNy KRR ehe BT 00 O U5 A1 Abciared signal

transduction, TrealbiliB: ®1@8ade 2001)ckcdixi (Dlosphardbidmt, the Gavilitgnt@Bedii®ea84lock cell
lferation. bil b : ; . I migration.

prolfeation, by orequse i bioelsAasesrasiorthe 16y priduee gsdigal ol migradion

the ability to reduce or tumor metastasis lity tS red AXL mediated PI3K
signaling andGaecsigtectedire d3bitk334. 289Rbdired Wirnmebsials EHEk BRM@Rasing for

I bO2s of B e Tt G . homen AXL and ¢
antibodies of the present invention may exhibit high specific r , particularly human and do
not significana9(}£):d§‘fﬂ9@rbfﬁ8f‘ﬁr%!-‘3%&We%ﬁ?ﬁéw@%gﬁ ‘Qh@b‘ﬁﬁ mmalian
non-primate AKLASWCIDaSENUINER88/306, A00B)dresat¢Tinimanealy die OMNAGiEBibY, R2asurements of
Cross- reactivj SGH in e rm "getivity: x . iologicey function of
AXL, which in usgr%i% g]aéggﬁeh%%%?g%%Iﬁ%&p?a%ﬁc%![é?%%}ﬁ nof%eégé%(ﬁ%a%eﬁ% enotypes 30
such as evastbyroidaftpeisal,. sEivsaid i@y 1rPgfonRlg ha etcall pFonmeiskiBh 563566 invasion and/or
metastagis, iNFangitiviy &aﬁﬂa%rmmmﬂrﬁe&p&w apgir AyakaRRErangicaANesis. -4 -

The term "AXL mediated Ség:aé ransduction” means the activation of second messenger pathways
[

triggered by dif@BesRInEk hNgbPYiRlYe (YiRSRR JANaTR JESRP ML ARECSHUGerm "AXL
phosphorylatigsterefers Oniksyphespborgit®2 ozamitesacidBresidyes, ptefirablnbagsine residues,
either by a segol in {transphospharylat I QY. h otel i in kinase
ctivity e e R O B BT B S L B ) P
reproduction (Rhchfittnatetls, lrepketniaatIbul 3ot13h8d 18R Imesteasrmmonad Naka@pedttribute to or

result in,the replicatigip! eglbfiar DAy s AeRaANON 2hdRS dvilraled QN Intiikg eaually sized groups
of chromosomes, and the ph%sical divisioréé\cﬁa{llled cyt,okinesi}s)) of entire cells, and shall T stimulated

or mediated Hy#ielcdte51i6% e8raRfic A08GtieanEdP AN8a% aReaBRak RIMATTRYE. FRbsphorylation
and/or AXL-meftiiietina (Green et al., Br J Cancer. 2006 94:1446-5, 20086). '

Moreover AXL has been identified as a metastasis-associated gene that is

20  upregulated in aggressive breast cancer cell fines compared to non-invasive
cells. In vitro, AXL activity was found to be required for migration and
invasion, and this activity could be inhibited by antibody treatment
(WO04008147). Similarly, ‘abrogation of AXL activity in vivo, either via
expression of a dominant negative version of AXL (Vajkoczy, P., et al., Proc.

25 Natl. Acad. Science U.S.A. 103: 5788-5804. 2005) or by siRNA mediated
downregulation of AXL (Holland et al., Cancer Res. 65: 9294.8303, 2005)
prevented subcutaneous and orthotopic cell growth in murine xenograft
experiments.

3 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 polycional



signal transduction. The term "angiogenesis" refers to all AXL-involving processes that contribute to
the growth of new blood vessels from pre-existing vessels, in particular 20 but not limited to new tumor
supplying blood vessels. These processes include multiple cellular events such as proliferation,
survival, migration and sprouting of vascular endothelial cells, attraction and migration of pericytes as
well as basal membrane formation for vessel stabiljzation, vessel perfusion, or secretion of angiogenic
factors by stromal or neoplastic cells, 25 and shall Hé stimulated or mediated by non-catalytic or
catalytic activities of AXL, preferably including AXL phosphorylation and/or AXL-mediated signal
transduction."PREGENS tnﬁ&é&ﬁ@@ﬁgfﬁ?ﬁtbg&ﬂpﬂﬁﬁﬂagwi}%t%&&?&sses that support 30 cancer cells
to disperse from a primary tumor, penetrate into lymphatic and/or blood vessels, circulate through the

bloodstream. gy afoy i 3, fiant (e (RE BSiRNRl L KRIC S SS SSFghotedn the body. In

particular, it r lar eve Is such as proliferation, - 5 ~migration, anchorage

independencaianedinabhdopriitiadiasscantibod v feagmsgeniersatratives dherasf Melastasis and
are stimylategdps Mediptp Ry damssMaNGSIOARR A6 dlinfaPhdnda ariarahlyinabiding AXL
phosphorylation and/or AXL-mediated signal transduction. The term "AXL mediated anti-apoptosis”
refers to all AXE-FHRDIRJesaReutif ASREVER  human cells, preferably but not limited to human
cancer cells from programmed cell death (apoptosis). In particular, it refers to processes that prevent

human cells, referr&f}%?i but tnr(gE I'érggg tgmr?ﬁégeﬁfm%%rﬁ% .;E(Pé’geiglqgcgo‘%la @cﬁgﬁ)é@sis through

growth factor withara a¥ %yboma,' exposure’ emotherapeutic agents or radiation, or initiation of

the Fas/Apo-amtibegiorimshiing dssigragimgnanarardasimivatctereniedhabduiydsoriccdieytic or
catalyti activitigs,ebfi Xy qSRIsHABIY ARSI SngANdnp ITRIREA RN, AR Ut AigiRA signal

transduction. 15 In addition, the present invention includes antibodies whose binding activities to AXL
are KD =10 I\?I"E)‘PIE/ML@%WMW KD = 104 M or lower, and most preferably KD = 10-9 M or lower.
Whether the binding activity of an antibody of the present invention to AXL is KD = 10-5 M or lower can

determine CEI TN SN Sh e Bl el g SN e >

immunosorbernassaysyeEth ifen fglinwingpiepestisss ihe pbilibdioinaduer 2isbipok dthrorescent
 antibodytechpighpze § Ish&S i2riuaarsendrsPestiifye aptinedudaaydravaigileagiene antigen

binding site, e.g. one or two antigen binding sites. Further, the antibody preferably comprises at least
one heavy im inficen i ahdity f@dﬁ%lﬂh@ﬁ’ﬁhﬁﬁ%@( wHenithe AR URoglobulin
chain comprisegaceasablectoammjivgackshsiotiallabiliyristastidoenainbléciacallenigration, may comprise
30 complemeptar termining reqi / regiqn, and
framework reg?gnét.) e{?e??n&%grﬁ&p%]%é%t%@%%{e@%%%%%éé’%%B(%% )%Gv%gé?g(reﬁsne%qn the art

(see, for exanpfe, Fretialash Pl esignatibgdianda theb akilityy WarasiceCc 9H Plrals A8id - 6 - Spring

Harboug, 1983) afdiefelsia tapsirichas abRmaeasi witkirdnpsatabiurRaiomobag antibody that
primarily makes contact with the antigen. A further E%)ect of the ﬁaragsent invention elates to an

antibody inclUeRlPIFIaSnHEABRELIIRAE MRTosPRIsRRECR PR R-AHIRAAIRSor AXL which
- comprises at gfagi® srdmmtyichenticnninayaaikisiviiubigte ssoifikciindort J&dk; geeticiBriyelected from

the group Cont%s%gﬂ %Xi.(aa)a% 89 5& Js%%ﬁ.‘agw{we%é&ﬂ% Igﬁ%&' Jf?rc?—% %@nily members,

e.g. MER and/or SKY and/or mammalian non-primate AXL, such as murine

25 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 fimited to cancer phenotypes

3p such as evasion of apoptosis, self sufficiency in growth signals, cell
proliferation, tissue invasion andfor metastasis, insensitivity to anti-growth
signals (anti-apoptosis) and/or sustained angiogenesis.



10sequence differing in 1 or 2 amino acids therefrom, (b) a CDRH2 as shown in SEQ ID NOs: 17, 23,
29, sequence differing in 1 or 2 amino acids therefrom, and (c) a CDRH3 as shown in SEQ ID NOs:
18, 24, 30, sequence differing in 1 or 2 amino acids therefrom, 15 and/or at least: one light chain
amino acid sequence comprising at least one CDR selected from the group consisting of 20(d)a
CDRL1 as shown in SEQ ID NOs: 13, 19, 25, sequence differing in 1 or 2 amino acids therefrom, (e)
a CDRL2 as shown in SEQ ID NOs: 14, 20, 26, s'e%{l'jence differing in 1 or 2 amino acids therefrom,

and (f) a CDRL3 as shown in SEQ ID NOs: 15, 21, 27, 25sequence differing in 1.or 2 amino acids
therefrom, or TN HKL PBHELT SR HERS timfﬁﬁé%?%ﬁ&%ﬁ%ﬁ?t?%%é&ﬁﬁﬁ?@?he same
epitope on thenexstasedtipsitioapintafdeckd yndirerkieriadiesch dalienactioth@tAiiodithomprises a
heavy chain corggrigirrrl]% at Igast on %agsselected from the group consisting of - 7 - differing in 1 or 2
amino acids tﬁ%reﬂom, ?B? PCORAZ S 8hown in SEQ ID NO: 17, or a CDRH2 sequence differing in
1 or 2 amino acids therefrom, and (c) a CDRH3 as shown in SEQ 1D NO: 18, or a CDRH3 sequence

Sdiffering in 1y amira ACiHRdBERRINAGon” refers fo the phosphorylation of amino acid
residues, preferébly tyrosine residues, either by a second AXL protein
(transphosphorylation) or by another protein having protein kinase activity.

" The term “cell pro!iferéticn" refers to all AXL-involving processes underlying

10 the reproduction of human cells, in particular but not limited to human cancer

cells. They contribute to or result in the replication of celiular DNA,

separation of the duplicated DNA info two equally sized groups of

chromosomes, and the physical division (called cytokinesis) of entire beiis,

and shall be stimulated or mediated by non-catalytic or catalytic activities

15 of AXL, preferably including AXL phosphorylation and/or AXL-mediated
signal transduction,

The term “angiogenesis” refers to all AXL-involving processes that contribute

to the growth of new blood vessels from pre-existing vessels, in particular

20  but not limited to new fumor supplying blood vessels. These processes

~ inciude muitiple celiular events such as proliferation, survival, migration and

sprouting of vascular endothelial cells, aftraction and migration of pericytes

as well as basal membrane formation for vessel siabilization, vessel

- perfusion, or secretion of angiogenic factors by stromal or neoplastic cells,

25 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
30 cancer cells fo disperse from a primary tumor, penetrate into lymphatic
andfor 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,



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: 13, or a CDR L1 sequence differing in 1 or 2 amino acids therefrom, 10(e)a
CDRL2 as shown in SEQ 1D NO: 14, or a CDRLZ2 sequence differing in one or two amino acids
therefrom, and (flJa CDRL3 as shown in SEQ 1D NO: 15, or a CDRL3 sequence differing in 1 or 2
amino acids therefrom,  or an monoclonal antibody recognizing the same epitope on the
extracellular isdomain of AXL. In a further preferf‘eﬁ embodiment, the antibody comprises a heavy
chain comprising at least one CDR selected from the group consisting,of 20(a)a CDRH1 as shown in
SEQ ID NO: PHE8fiaNe BREMPRIR SHLPERRENR inSY 919l APRBIS hePERGTeYBN LEDRH2 as
shown in SE@nifiotyé¥i@ JaciorsC hBHMmaedyenctadifieiingria b giianlatedaidsieaiefedn, and (c) a

CDRH3 as shown in S (i#.D NO: 24..or.a CDRH3 sequ e asdiffering in_1,0r.2 amino acids
T, s S EKC B Lo

therefrom, ar%’/o?%nﬁ(é% %%rﬁ%ﬁ“ n'S aeastone COReeR&EHR m'ﬂ%ug%%%p consisting of (d) a

CDRL1 as stpwaphopfgiab andiot F¢-mextiated signadtresstiieting.in 1 or 2 amino acids therefrom,
3D(e)a GDRL2 as shown in SEQ 1D NO: 20, or a CDRL2 sequence differing in one or two amino

acids therefrom, and (fla CDRL3 as shown in SEQ 1D NO: 21, or a CDRL3 sequence differing in 1 or |
2 amino aciddRer@dim,"A%- dngAiatedoABlARRIBEE réelfizi%y #lb SiheRYon the

extracellular despadasy Andt. Bravapt inifan ncefierestarmaadineint ndtcliantidy sampsises a heavy

O R B e S PSRRI ol s show

to processes that prevent human cells, preferably but not limited to human

10 cancer cells from inductfion of apopiosis through growth factor withdrawal,
hypoxia, exposure to chemoth'erapeutic agents or radiation, or initiation of
the Fas/Apo-1 receptor-mediated signaling, and are stimulated or mediated
by non-catalytic or catalytic activities of AXL, preferably including AXL
phosphorylation and/or AXL-mediated signal fransduction.

15
in addition, the present invention includes antibodies whose binding activities
to AXL are KD = 10° M or lower, preferably KD = 107 M or lower, and most
preferably KD = 10° M or lower. Whether the binding activity of an antibody
of the present invention fo AXL is KD = 10 M or lower can be determined by

20 methods known fo those skilled in the art. For example, the activity can be
determined using surface plasmon rescnance with Biacore, and/or by ELISA
(enzyme-finked immunosorbent assays), EIA (enzyme immunocassays), RIA
(radioimmunoassays), or fluorescent antibody techniques, e.g. FACS.

25' 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 immunogiobulin chain comprises a variable
domain and optionally a constant domain. A variable domain may comprise

30 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 exampie,
Harlow and Lane, “Aniibodies, a Laboratory Manual’, CSH Press, Cold



~ (b) a CDRH2 as shown in SEQ ID NO: 29, or a CDRH2 sequence 10differing in 1 or 2 amino acids
therefrom, and (c) a CORE-fl as shown in SEQ 1D NO: 30, 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 15(d)a CDRL1 as shown in SEQ 1D NO: 25, or a CDRL1 sequence differing in 1 or 2
amino acids therefrom, (e) a CDRL2 as shown in SEQ 1D NO: 26, or a CDRL2 sequence differing in
one or two amino acids therefrom, and (f) a CDR18as shown in SEQ 1D NO: 27, or a CDRL3
sequence 20differing in 1 or 2 amino acids therefrom, or an monaclonal antibody recognizing the same

epitope on theRHRA QHECHISR) GnEXe! qﬁlW&h&ﬁ@ﬁ@?ﬂSﬁo‘?ﬁ@ﬁ‘ﬂ”&é%@s@ﬁmﬁ fition refers to

an antibody cgsrRERNGGdE ey u s Rabaaynpagdmesiientikasiestrddraithtiiregiatigesonsisting 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 30 condidtiniper Sep@ctidiBs: piedSeiiliovantioastaladamimiaie dn‘tﬂmidytﬁmbmﬁmg an.amino acid

sequence haylagsReHEAVERNEL K oA SR P RS eriaanaalRiIRcapAXing the same

epitope on the ular domain of AXL As used herein, "sequence identity” etween two
polypeptide seHiRNEeRRAERS @sle7sRIERAYE BhaliAB KGRI S aReh FOMPUSRSen the

sequences. PiefeshRenTsRtiig-sesy aane el drsup \wndestiRg \uf a sequence identity of at least
90%. In a particular preferred embodiment, the antibody is selected from the group consisting of 11B7,

11D5, 10D12 or an antibody recognizing the same epitope on the extracellular domain of AXL. 10 The
antibody may{bg any antb@ﬁ)ﬁﬂﬂaﬁmﬂtmwdidns&ﬁt@eﬁ& olgm, H5g.2 aBtilnody GDRMmalian origin.

Preferab thg W&% HfPB‘?SfQﬁuﬁoaa%fﬂQ@ﬁ'e?gﬂ%ﬁm domain. The variable domain is

preferab a ma |an variable domain, e umanized or a human variable domain. More

15preferably, {he antlboc@ ﬁ@%ﬁﬁnéﬁéhﬂWﬁaﬁlzﬁﬁerﬂjH% ahfibddy. 2heOarRikdAR IR the invention
may be of th%&ﬁmd&@ddﬁ qurdg_tglatym% BrgderalysffdRe wi@-or IgM-type including, but not

2o i g LB W P3P e 2ome
sequence differing in 1 or 2 amino acids therefrom,
15
and/or at ieasi:
one light chain amino acid sequence comprising at least one CDR selected
from the group consisting of

20 (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
H a CDRL3 as shown in SEQ ID NOs: 15, 21, 27, or a CDRL3
25 sequence differing in 1 or 2 amino acids therefrom,

or a monocional antibody recognizing the same epitdpe on the éx‘tracellular
domain of AXL.

30 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



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 zs 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 hiological techniques that are well known in the art
and then expressing the antibodies in host cells Gs?[n'g techniques known in the art 30 The term
antibody includes "fragment? or "derivatives", which have at least one antigen binding site of the
antibody. AntHEeRNSdErmM&h< ARINAS RS IRRIRIENT, Fab' fragments F(abl)2 fragments as well as Fv
fragments. - @) - DerivafivepRHD &gty incB8ER IDchiin antboliRsDargbediss, and
diabodies. Deyi atjvesno tgr(;%a&ntibodg éaalihagg li{r)\%ude d:,caffold proteins having an antibody-like
binding activi Rat pind to TNRRRTRE contfext b6 the present invention, the term "scaffold protein”,
as used here{g) means sapolypé&itide shpvoaim GQ MpINEY dB8faca LL8HRHI whainleansino acid
insertions, Su@ﬁ%ﬁﬂ&ﬂ? PLAsleHAnS QE?inMéﬂWble- Examples of scaffold proteins that can be

used in accordancewith the present invention are protein A from Staphylococcus aureus, the bilin

binding 10 prafsiiPfranight AEAPaSSREITRSREIGRRICAMEs Gk PRIGERealTorDdNes S8 Phuman
fibronectin (re\gg¥ieshinddinz and PlOckthun, Curt Opin Biotechnol,16: 459-69, 2005). Engineering of
a scaffold protein can be r d as grafting ot.i ting.an affinity f lon onto or into the
structural fra@work of aasgg%i‘?ola% ?&gﬂr_l Eﬁﬁy%r&%oﬁ %e%{né § %%{‘)e?nsﬁﬁ%ﬁﬁﬁeaﬁinity 15
according to ﬂiﬁqviménﬁiny&ﬁuh%ﬁl@mimbe struc_turally sep_arable_ from the amino acid
sequenges cop(erring bigfiagps Giclyol P PIBIRIES Pt BLBRERIS fulidevelopment

of such artificial affinity reagents may be obtained by rational, or most commonly, Combinatorial protein
engineering teiffRfinada QRPRIMIAMRG agiiadbaRircBRRGurified 20 protein or protein displayed on
the cell surfagg, for bindiggrmsRNts 48 aRswWHisbs@fifoid figansdisplayeDR1_gitsaqgskeHsgvhich are
known in the %ﬁ (Skerra, J. Vﬁol. Recog. Bé%%h% Biophys Acta, 1482: 337-350, 2000; Binz and
PIOckthun, C %B%*%ih%fc ROT%A 95 ’r (955'.’ In addition, a scaffold protein having an antibody
like binding actiaty rcandmtodaliaetifooy 2egniiog pter pamgpapitpeantdhengpdracetaliold domain,
which can be(ﬂ{ﬁ‘fé gyi&@nding 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 30 selacterHermpidrgesauprabodiRdm NBs: 4:2i86dinseHiphsaN Hhaseproptaned by various
methods known to those skilled in th including . for example, polypeptide synthesis, nucleic acid
synthesis of a??@r?(%ﬁ?ﬁgaﬁ%ﬁ% %%?d%@%\/g%&% $§r'f6 efﬁﬁé%‘f‘?%’c B Psﬁqethods well known to
those skilled in the art. As has been indicated above, the specificity of the antibody, antibody fragment,

or a derjyative fhereof lieg ipifg AMIBAAGIHEEA4RISEST tS: P Ror B ariphiedgnuigythe heavy

chain VH and’light chain VL) of an antibody preferably comprises three complementary determining
regions somedifRENgind o83 SRR BRIYS ShstefmaMked by four relatively conserved framework
regions or "FiRgy. Often, taecspaaificity sHowraifiSEY IDARDIRE)esr & BRRMNZstrjgenes by a CDR,
such as a CDR_of the V1] chajn or.a plurglit;{,‘of ]FD CDRs, The person skilled in the art will readily

$ nﬁﬁ%{l‘?/maﬁﬁgody fragment or derivative thereof having the

appreciate th&tRENRRALIE ﬁﬁg‘lﬁoo?%e .
above-descrifell CDRs caCBiRtiScdsfahwrcimSrRtibh dianfhodics GHiRtS sieqpesved specificity
and biolpgicalfengii Wn'ﬁ‘%ﬁf_ér_artﬁ'iﬂc%"c?&é‘ttﬂ%‘féﬂﬂﬂ? encompasses antibodies, antibody fragments or

derivatives thereof 1$ comprising at least one CDR of the above-described variable domains and
which advant2§85ish ighlechaiRispmaRsine siisastionarerimpriReadifamgtBropetes as the

antibody desctfhrdstingsfappended examples. Starting from an antibody that comprises at least one

CDR as recited,in the attac quenge listin required hy.the e jments of the invention, 20

the skilled arti@n can co gﬁ’ﬁu tﬁér%Bﬂg fﬁ)%%%ﬁ(%iﬁlly |dé’ﬁtﬁin£8m ﬁ?%%%ﬁ%?ﬁibodies or

different antibdifieirfgiran enBaaToie smidsfidigrainoir affinity. CDR grafting is well-known in the art

and can,also bg used to t : eRAr i t , fragment or
d canglso pgusec 10 Heiey Vie Atstien ans! ABeR6! =g epRIpanlBALY,. |

derivative thereof of the invention, as long as the original specificity is 2$ retained. 1t is advantageous

that the antibHifferiRg ifcHicoPTRYR BHIBR SFIFRIBS &M ARfL, more preferred at least three, even

more preferreghat least foyrgmRL S ast Svevan dnp8EQUIDNIINTeRTIest all SBHRIDRSeptHR:eriginal donor
antibody. In fu I%%r, alternﬁtlvgs of the m@nﬁ;&r&%}@ﬁg from different originally identified monoclonal

antibodies ma P8 bina T HRFS



30 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 -12 -
immunoglobulin chain(s) can be further modified using conventional techniques known in the art, for
example, by using amino acid deletion(s), insertion(s), substitution(s), addition(s), and/or
recombination(s) and/or any other modification(s) Rriown in the art either alone or in combination.
Methods for introducing such modifications in the DNA sequence underlying the amlin acid sequence
of an immun&'jIBB&“HW%@WEW%&W?@HQ%Q?@&?%I%B’ﬁﬂ%@%?b%@é‘?r@. g brook,
Molecular ClgaimgiA dfakidratory Manual, Cold Spring Harbor Laboratory (1989) N.Y. toThe antibodies,
antibody fragments or derivative thereof are optionally deimmunized for therapeutic purposes A
deimmunized antibody is a protein devoid of or reduced for epitopes that can be recognized by T

helper lymphbvgtyst furthetprederresherm hdstintordalbe phibediscommtiass FHeayechaing Immunol.
174 3187-96, 4Q0mdinh % @M@l@@ﬂ%&&@&%ﬁdtﬁé@wng%ﬁagmw or derivative thereof
may be carried out as described in U.S. Pat. Nos. 6,054,297, 5,386,152 and 5,877,293. In one
embodiment the antibodies herein specifically include "chimeric" antibodies (immunoglobulins) in
which a portiggy of the hepgDRI{OEEERARCHASEQAENNGY RENh@T A TDRGPOedosraseesponding
sequences in gptibodjeider'ved from a a{ticulﬁ,r ﬁpecies or belonging to a particular antibody class or

subclass, WhﬁI 9 AiRbE AR lalshg 1€ 1dentical with or homologous to corresponding

sequences inantibodiesad MR Zram simoureins S 4 NS21GER) iy ® GRGtHE segbeiseclass or

supc]ag?, as W@%‘?ﬁ {rgg@gmﬁ]gfé:agg g.{gpé%iﬁﬁ,amlong 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 productié®) of chiméﬁ%ﬁgd?e%ﬁg‘%ﬁcmgggﬁ%mp@fiﬁrﬁ&m%queramy, the
present inverﬂiﬁgrr,eéqrsﬁ@ﬁzcbimgdmmdffmmprising a heavy chain amino acid sequence
selected from the gro nsisting of SEQ ID NOs: 38, 39 42 or at least the variable domain
thereof or an %{Hﬁﬁ% gljrg%)e Rc%oﬂltc\’/?r? g s%lc%gﬁ é:i ?gegtl y o?%%ggéf%ﬂ% ﬁ%rglfgui-) 13 - and/or a
light ch_ain anmimmfs'z_s&gsm‘quence sele_cted fr_om the group co_nsisting of SEQ. ID NOs: 37, 40 or at least
the varigble qagnain thergQtaral ARG PRI ADIRBIBS SdlBBRIdCRE ghat east 90%

thereto or to an antibody recognizing the same epitope on the extracellular domain of AXL. 5 In a

further embo@HfRSIRGHR hATBAMIESAFES e 3R ention are humanized or fully human antibodies.

Humanized fggys of the athHRUR & @hSRYENSERA achiupding, torthe OIFLAIsdtumnBan the art such
as chimerizatipn or CDR grafting. Alternative h far the,production of ID humanized antibodies
are well knomﬁ%ﬁqﬂ% 'Qr?gﬁé’ ra?%%gggn e%ﬁ’#geﬁ.%g??%ﬁ% %@39 400 and W090/07861. Generally, a
humanized affjbody has20GBBLAaseshonrindidEte JiBNG iRifo N @G 3t 3astuene®urce which is

non-human. Hhese AR BrRa A28 iFrsss are often referred to as Import” residues, which

are typically taken from an Import" variable domain. 15 Humanization can be for example performed
following the method of Winter and co-workers (Jones et al., Nature, 321:522-525 (1986); Riechmann

et al., Nature o33 $ch32ibraPaRibYayhaeyeihiziral. tiickame e33R I6 34- 18 6x(Taca)yidry substituting
CDRs or CDR sequen i?f non human origin for the corresponding sequences of a human antibody.
Accordingly, gﬁéﬂ%quﬁ%%nanized" antibodies are chimeric antibodies (U.S. Pat. No. 4,816,567)
wherein substantially less than an intact human variable domain has been substituted by the

correspanding,sequance fEABSHRABHIUNAY SPRAISA! InRERENE. AuBraniEdANtihagisgare typically

human antibodies in which some CDR residues and possibly some FR residues are substituted by

residues fronCRMREEHEs 2ieaYY nehai AN Ridiggauence 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 80%
thereto and/or a light chain amino acid sequénce selected from the group

30 consisting of SEQ. 1D 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 extraceliutar domain
of AXL.



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 30 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
orto an - 14 - antibody recognizing the same epitdpe on the extracellular domain of AXL. One method
for generating fully human antibodies is through the use of XenoMousee strains of mice that have
been engineered to contain up to but less than 1000 kb sized germline configured fragments of the

human heavyaghaielptitsaind luopatiedtigaatiyo Gistwien, MengerpkptidéNaiy (R sRRetIcS
15:146-156 1997), and Green and, Jakobpvits'(J. Exp, Mgd.,188:483-495,.1998). The, XenoMousee
strains are a\)ﬁﬁéfgge?rolﬁeARﬁ’éc:eﬁ%%. oﬁﬂé’ﬁ? fﬁ%ﬁl\ﬁ?t F?re?ng%?%. %%@ 'br (E%ction of the
XenoMouse(9exturinsesf nRoefisrdibcpobartphided cliempatoddn WS iPatdny@ntjdivationsSexial Nos.
07/466,008, fj 15, filed November 8, 1990, 07/919,297, filed July 24
008, fleg Ul 1590, Q216 19415, 1990, 07/919,297, y 24,
Hg , nﬁ%@ 0, 19 1

1992, 0_75/922 92, 08/031,801, filed March 15, 1993, 15 08/112,848, filed August
27,1993, 08/234,145, filed April 28, 1994, 08/376,279, filed January 20, 1995, 08/430, 938, filed April

27, 1995, 08/¢64 S8diclilad preerfo OB, 183, dHeBolR Belkisd @4HHd Jlolifed June 5,
1995, 08/462,837, filed Jyne 9 8/486,853, filed June 5,,1995, 08/486,857, filed June 5, 1995,
08/486,859, fRBSIHNE 5?% é%éo%?é?geﬁgﬁzn% e ?*i%’s,’ﬁ%?ﬁ?&?’f@z,%%&%ﬁ)ber 2, 1996,
081759,620, &fsithpecartimerdSdhlat. Gomalnichtofl.2003/0093820, filed November 30, 2001 and
U.S. Patent Nos. 6,162,963, 6,150,584, 6,114,598, 6,075,181, and 5,939,598 and Japanese Patent
Nos. 3 068 180 B2, 3 068 506 B2, and 3 068 507 B2. See, also European Patent No., EP 0 463 151
B1, grant publiBaeantibadyimayduss e antiedy ob aivwal #nkansymbetia/odginz 602, lblished
February 3, 199hdaiesnatianmiirie drgrnlcaiteraby, MOSSsEaRb dariliphacthraene s, 1996,
W09824893, published June 1@, 1998, 00763190[3p blished Decgmn@r 21, 2000. The disclosures of
each of the aBWERARSYRTANE IRMARIIR VARG FOMAR 15 PIRIPERY B G PBIBEIAYEA by reference
in their entireyariakle - dowgémoasglgdo tusnianizied cke dahnaatimtheaatiisiadoofgine ceo(@dividual
genes) fom DAyl Winas S B arimdl a0 -ROBELPIIRLN ATRGE,CTe or more
genes, a mu constantregion, and usually a second constant region (preferably a gamma constant
region) are formed into a construct for insertion into an animal. This approach is described in U.S.

693,425, 5 00 DL BT 430 B oRD o L Bl wip. a7 907 8550 e €025 s cach

, , an ,458 each to
Lonberg and RE=13'S ﬁétg}ﬁ I&éﬁ%jg?@&pfnwgfﬁ%%l%{g 'F&H'Hﬁﬁﬁrg%ng‘ﬁgﬁ%%us. 10 Patent
Nos. 5,612,205C27 34387, igtds, 1gd Ratdol@dtriypealln andst) [Befeatedt etobsdim@ms3 to Choi and
Dunn, and G I ' | ] icati arialbNos. 07/574,748, filed August 29,
1990, 0 575?@%%@8%5%@%%1%?%%@% ﬁ?te@%jée‘c%%ber 17,1991, 07/853,408, filed
March 18, 1992, 07/904,068, filed June 23, 1992, 15 07/990,860, filed December 16, 1992,
08/053,131, filaddigyilsded] 888: AN, 4R2 afiRinbdy SsdBPRs08Y tnticttielled Navesber 18, 1993,
08/161,739, filed Dep%ncﬁ/ﬁ[lii], 199%@]8/1_?5 99, filed De eeqmber 10, 1%93, 08/209,741, filed March 9,
1994, the dis@BBIFEEHAHIBh apd @Sy % r%’&a%a%ﬁ RYeESdLD é‘:"g F_q.ﬂ%?)%sfn Patent No. O
546 073 81, 2€ubhteanattmighd diehit rafipdic dtie naktibouy092 03618 a0 0222 GAGE SAB0 28064 7,

(/29222870 Wdiad2and: AP W GG 2oa ool Sy 68t 1 875 tsfiy! 189824854 and

U.S. Patent NO 1,175, the disclosut are h y incorporated by reférence in their
entirety. 25 Kimelaasiailo denpfsthotr R IRINS 28D IFONBGNRANEIRM otRSIPROBERAB A which,

through microgeliiisian, LHPRPIRAES SIS OraeRrer @SN SHIEAEERMSMtIYEUMEN introduced.
See, European, Patent Aé)ﬁglication %}ﬁ. 773 288 and 84'?(/6%61 ’tge%is losures of which are hereby
incorporated F@%F Bl9NES aﬂ?? ¥ ’WﬂW@e‘ %ﬁ,_ A é 2 AtBF 88 %ding of Kirin's
Tc mice with Meiilzodies mihdstusiid-usitaplecivicueeckbeen getierad. These mice possess the
human I%H transchromosome of the Kirin mice and the kappa chain transgene of the Genpharm mice
Ishida -16 -

( 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.



et al." Cloning Stem Cells 4:91-102, 2002). Human antibodies can also be derived by in vitro methods.
Suitable examples include but are not limited to phage display (CAT, Morphosys, Dyax,
Biosite/Medarex, Xoma, Symphogen, Alexion (formerly Proliferon), Affimed) ribosome display (CAT),
yeast display, and the like. For therapeutic purposes, the antibody may be conjugated with a
therapeutic effector group, e.g. a radioactive group or a cytotoxic group. 10 For diagnostic purposes,
the antibody may be labelled. Suitable labels incl Qe radioactive labels, fluorescent labels, or enzyme
labels. Further antibodies to be utilized in accordance with the present invention are 15 so-called

xenogenic ar@odLves ot henariPpdydnnluds sinolp SRR AntpaditsgorRoBiigiED<uch as human
antibodies indrieadsed e ettt of. INM09AGETAL , INER 62 GAZILALO TP P rstdiNéO 9633735.
As discussed above, the antihody of the. inventian may, exist.in g.variety of 20forms besides complete
antibodies; i Hﬁ]ﬂgé}’}&”gg& E’g@&)mgu&g Q%V&%E A v&glﬁ%‘l‘n single chains; see e.g.
W08809344. If desired, the antibodies of the invention may be mutated in the variable domains of the

neavy apd/ondighh e AR alie bR e UReBreRRIR fidheiRs BHACLLRI ARIBIR 2y utation may

be made in one or more o0 regions to increase or decrease the Kd of the antibody for AXL, or

to alter the bieRAghSHetEicGasTReRARRRIAEr OF HITRINR Wb Prse’d SYHiaeR éred%Hre well-known

in the art. Seﬁrhﬁ;ﬁ_aaﬁﬁﬁbbé%ﬂﬁ( ﬁ{_satﬁané, &w@aﬂgﬁ@ ,?%fbtﬁhgl‘@fénﬁr@?@t&%i@bﬁem&y be r_nadef

at an amino 30 acid residue that js known to pbe changed compared to germline in.a variable region o

an AXL antib%%?’ﬂRiﬁﬁ&dﬁﬁgﬁgtpfﬁmﬁﬁﬁ%ﬁﬂeﬁﬁtrﬂ% e'&iﬁfbcﬁﬁ%agf;%&iﬁo e framework

regions. A mptaentrirasebttomade pnodeirefn oo IStagyicsocons antadsrihe bilimbiedisg the half-life of

the AXL - 17 - antj . ion i ' r stant domain
&Eﬂ?ﬁ%}‘n %?ﬁeigsetﬁas‘é{(?é’é’%?%ﬁeﬁi%’ééﬂ ,Qn?a}@“o?\%kg’é’%éﬁgﬂ%ﬂsgwa

Fi
may als6 be H\a e to alter the Immunogenicity of the antibody, ent or

non-covalentbiftERdiksenastie (redewetdndpinzard ElsiHBpefies QpirRipierhal.filation.
Mutations m%é-ég,me@s)l@{eggﬁ% drameuatid esinem B e aigatesumaingramidge variable
anti

regions in a single mutated . Alterpatively, mutations may be made in only. ong of the
ramework (oG OPRESFRDR ABIE TELR T G i D O PRSI B SRR ABody. inin o
further aspecétabiy afsidedy prateinavAffirdiyn dtartiidomeieanish affposteifurisinairsg waifbnityy AXL
expressing cel | body, anti f@gmﬁp Ivabiv, on the cell
surface?nay %Je:%%ga@ge%ggﬁ?bngn%}%ﬁ? j}@'{%&?@ﬂnéﬁo@%ﬁ@o@ _exqmpleti%_%ﬁgr%t?go%ﬁ%q ée capable of
fixing complefifsnt tigd Fraitiei sakh Fateensse rreRfaiBpanabsing tsreaHigtys (erusn@reover, the

Erllltibczdy ;nayﬁhﬁéiﬁﬁaﬁlﬁ)%hhﬁ“@aiﬁb@ fEEARIracbRINAGEI Cofl SR hamcMnamAdrg and natural
iller (NK) ce

s, and, participate in antibgdy-dependent cellular cytotoxicity (ADCC). |n yet a further
aspect the arﬂ?@&?fé%gdf‘ﬁ?g %ﬁ/éﬂ?%l’?% e pﬁf?@gﬁé To?rzﬁ‘ﬂ%r gHHS’?&’at?ﬁé’ﬁ?}‘)ﬁ%’fi’? bly for
treatment of pypt=ior @ifgizeizringidecsaisuesrdionassuhardicvgpagsiriat peXiic withertheridederosis and
thrombagis. diahieies splRleikficaRaRsda Rartitecslomemla hupsiaply shdiabsHCaiephropathy.
and par |cuIadF@é_}ct)%_@is‘ir')?rc?ers(ij‘?als_so%?a’lfta(}aé wiltzﬁ.,[ accompanied by ‘or caused By AE%<I._ expression,
overexpressi@htdEiayseaffaidibran dispioperhioivirarkilisadiel are nawemin S&ced from
disorders ass@sjates WithMacqREteaN FBideyiph BipRJDAAN | BIGTeIIPIB5D/CPEROFEBRIEN OF
hyperactivity, su ncer, e.9. breast cancer, colop.capcer, Jun ceyr, kid cancer, follicular
lymphoma, n%ﬁ%%?iﬁ%?gmaéﬁﬁ EeﬁmEﬁgﬁBR?a,q logégs’[%#ag@é}d;{‘ cg#g@(?rb'rogtate cancer,
30 pancreaticscafiolt , fBatedtt savinp bagardibnd e fikp Hagdiagc antidty stam behdesivesk figiardder cancer,
cc_arwcal Zganc%&‘ “gfé‘f%?e@gﬁ[ﬁmﬁwm@%g andBeRK RSN _()W@rgr%.?tlﬁgnd neoplastic
diseases or other AXL expressing or overexpressing hyperproltferative diseases.

grafted with binding domains of a donor polypeptide to confer the binding

specificity of the donor polypeptide onto the scaffold domain containing the

acceptor polypeplide. The inserted binding domains may include, for

) example, at least one CDR of an anti-AXL antibody, preferably at least one
30 selected from the group of SEQ ID NOs: 13-30. Insertion can be
accomplished by various methods known io those skilied in the art including,

for example, polypeplide synthesis, nucleic acid synthesis of an encoding

amino acid as well by various forms of recombinant methods well known to



- 18 - In another aspect the antibodies of the present invention can be used for the co-administration
with an antineoplastic agent for the treatment of one of the above mentioned disorders.
Co-administration as used herein includes the administration of an antibody of the present invention
with an antineoplastic agent, preferably an apoptosis inducing antineoplastic agent. The term
co-administration further includes the administration of the antibody of the present invention and the 10
antineoplastic agent, preferably an apoptosis indu%fhg antineoplastic agent, in the form of a single
composition or in the form of two or more distinct compositions. Co-administration includes the
administratiorﬁr@ﬁ&rﬁh'\“ﬁﬁdﬂ)mﬁ #k present invention with an antineoplastic agent, preferably an
apoptosis inducing antineoplastic agent simultaneously (i.e. at the same time) or 15sequentially, (i.e.

at intervals). The invention fyrther relates to a nucleic acjd molecuje encqding the antibody, antibody
fragment or defiviiiSe ?ﬁ&%df‘g’lcﬁwtgqn\?gﬁﬁ'gn.%ﬁe%? |8'§'ci8fcn$ %c%ﬁ@%?#fe AVERRDA encoding the

above-descriffraty@@atn tip adye rvailbadihbrephies or therigaive dvid saiyuaydeesfdie DR, cDNA, RNA
-or synthetically, pr ' I IRy lei id. olecule
comprisig ar o I  ar e
molecule mape&rddy) cABIATSENRES reapsiRmR et delarreigage egiarnt sa@elisnes portion

thereof or to fragmenipans dasivab@srbenankeiey ele atidaviag eBREERAY FamBRRARA to the
naturally occurring nucleagtide s g%enc%% rgg contain Eingtl)e or%%lég’iple nucleotide substitutions,
r

deletions or ARSI Oh 4 RsrtictiEEhr GEAiAbATbAR sént W@ﬂﬂmcfhgrnucleic acid
molecule is alaRjsly duttaenitee @0y -a10DR aguach sl e iR sfah sevidelemioooirgpupalippeptide of SEQ

ID NOs:; 7-12 13-30,-37-42, 434 nugleic ac ' IDNQs: 1-6, 31-36
(c)a nlSJ Jeic g:%%dr%% er‘%%’hst%r‘fs té@r@%ﬁh%%@?ﬂéﬁ%%ﬁ C%%g?{%%\g%@%ﬁ% ‘F%Eﬁé?g acid

sequence casisnair Bl Bhielianiiastyagrbpedycyagmens on genvabivielithereo! mavinen th/bridizing

under stringegheQadidapahaeaisHsatdwbrugiala Fei HiadsapatrbybrdeMEBAesABpther under
standardized hybridization 10 conditigns as dgscgged, fol e;xample in Sambrook et al., "Expression of

cloned genesHitECEJPRFPVRS SREFEIBNiRG A DiBRitaH THRAIRR: (1ReRre Site sPrss§Marbor
Laboratory PrigsenbisnveriotmplisaAeSantitnatidij amiboaydrapmemiedndeitiztitien {hadddfSSC at about

Tos0C. frefe SHF DN SL P RER DR o e ot EEEARRY vt cbiaine 3hd e aci
molecule of tWéirlveadivenisarpveindraray plsienirinine, pRagsimiampY, inaroved
binding properties as the antibody described in the appended examples.
Starting from an antibody that comprises at least one CDR as recited in the
attached sequence listing and required by the embodiments of the invention,
20 the skilled artisan can combine further CDRs from the originally identified
monoclonal antibodies or different antibodies for an enhanced specificity
and/or affinity. CDR grafting is well-known in the art and can also be used to
fine-tune the specific affinity and other properlies of the antibody, fragment
or derivative thereof of the invention, as long as the original specificity is
25 retained. It is 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 altemnatives of the invention, CDRs from different
originally identified monoclonal antibodies may be combined in a new
3p  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 thelr corresponding



retroviral vector. Retroviral vectors may be replication competent or 20replication defective. In the
latter case, viral propagation generally will occur only in complementing host cells. The nucleic acid
molecules of the invention may be joined to a vector containing selectable markers for propagation in a
host. Generally, a plasmid 25 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"d4irus, it may be packaged in vitro using an

appropriate packaging cell line prior to application to host cells. 30 Preferably, the vector of the
invention is afrE¥ies BH“Vec&E;aWﬁ%)rvehet?ﬁjcféEr&ﬁd mpritafk v rARRYEMIREY to one or

more control whmmmﬁnmtmtmsmip@wd,qwmﬁﬂg XS Sioid iddalsasptic and/or - 20
- eukaryotic host cells. Expressjon of said nucleic acid molecule comprises transgription of the nucleic
acid moleculdefe? N%P&@M@%ﬁfﬁﬁ%& . RR lﬂ%troerﬁoé‘%ﬁwgﬂgi sﬁﬁ%’%)%&’éssion in
eukaryotic ceﬂﬁanefmdiﬁhaﬁmfnhdﬁmmgllig et_ievmﬂ I@lﬁvm t@lﬂrtnseoskitlpcbmrthhationThey usually
oo oMBiReS e FRSTLERG Lich HAHRAALHENTHHE IIRATSQIRE U Adlfe 072 2

and s ditional regula

ensuring termination of transcriptio tabilization of the transcript. ory elements
 may include ththamipacl Seaeanee vd s dMRuneaieiwisy shals aisevelb kinawry B1digents permitting

_expresisior; inpié'i@!ﬁlﬁWQHFFel@ShCQH‘é cgmp_rsﬁ,eag.theséﬁwmsiﬂ omtﬂ@mmlcltt%ﬁmgh- Ascl;s(?nd GALL
examples for regulatory elements_permittin pressiop in eukaryQli cells are the or
promoter in y%%g?@r“fﬁéW?i’éﬁéjgﬁg‘g—E%mftzfﬁg%%io%ﬁgégalﬁrus), CMV-enhancer,
-enhancer or a globin intron in mammalian and other animal cells. Beside elements which are
responsible f e iniiation. of 15. CHRL Chs le t alsq. rise
transcribotion ‘tti?gﬁéﬁ%%%i%haéﬁggcﬁag}%gg%ﬁl%%ﬁﬁg S|tgvgr tﬁ?eg %BEE]?%A é'sf&,gﬁgfﬁnstream of the
polynucleotidéeimnmsigef ol tkeiansy ; 2\ _
de Attor aed tioprEResRs VAdsiaENABd ANHandYR aupign
Okayama-Begg GRINAEEPressiRbaessr as¥ad Rhatasiabd GRLGHEARHENVAGRNAL, pcDNA3

(Invitrogen) or 20 ESPORTA@(EGlBCO BRL). Prefeé?aﬂl ' i

, said tor i t d/
gene transfer§" R Ve BFeERiRAN iR @%éﬁﬁ%@@%@ﬁﬁ%ﬁ%&nes, o

vaccinia virusigdghdrarasociatdd 4434 87esfe 20063 The oamdgmpidoofadaimsnurdgelde used for

deli f th ' thel ion. nto. t I | thods which
are welknongt B Gt s Lors, seo, o

example, the th8hRigfudloac8 Gfibddd. Sab86rdoR andlediZr298ning A Laboratory Manual, Cold Spring
Harbor Laboratory (2001, Third Edition) N.Y. and Ausubel, Current Protocols in Molecular Biology,

Green Publishing Associates and Wiley 30Interscience, N Y (1994) Alterpatively, the nycleic acid
moleculeus (;f Hlﬁe Heeﬁmlﬁ?éﬁﬂ%g r | )r%’srf?fbf’e%qﬁlt%'%%go ' Cfg?%!‘éfn\%?{;%le\;a W@é‘fg‘. -él - éaid

host may be apib&digot{cronankglybtiinsg|irorvehinbn ehpordivtraafstenibeavimahdibe [igiynucleotide or

o e NG WFlioS LA b MBSy BT ReIREIRe SR oRO T &

host or|7tmay e maintained extrachromosomally” In this respect, it is alSo to be understood that the

nucleic acid rasiiadiest desvade AR EaPHdician fetRn ofaRRIBRGINGnENoR  §BRICHH acement", for
restoring a MyiNode Qs GresapbRG s MHRNEERSAmEeMeoBRUEHSEPE) b aligiticage for example
Mouellic, Proc. Nat!. Acad, Sci. U%A, rzﬁ%ga%é, 4712-4716; Jciﬁ(ner ,Geaae Télraetig[ , A Practical _
Approach, O B oGEIREBHED SAMFRPARLING PROUSRGES Sk AVRRAS S ARIYSAERBY, such as a
bacterial, insexripfhegahgai@st carbeiahgivgrion atiather, sortberdp lgldss masulztiaBse s redifungal cells
are, for example, h YGeSs, i part] Ot pPecl . cerevisiae.
The teri "pro%emer;f}cl)g@c?ﬁF ?SB %5 %ﬂ%ﬁﬁ%@%ﬁ b%%ctelﬁg r%%ﬂ?éﬁw t()&e%'agrf\ts ()ﬁr?sng%ﬁ%(rznsfected with
a polynucleothielegiaaleaslipiysdibh- it at\MrafibhititMesser shabnfrcPNAthH686 hosts may
iSncIudt_e gram segaﬁsa,as%@d?ﬁﬁsg}_ iHyp W@t?ﬁa@}tﬁ' i fbﬁdi?ofw iangﬁ?mﬁsﬁstyphirtn%ium.
erratia marcescens and Bacillus subtilj eotide coding for a mutant form of varian
polypeptides g?ﬁ%‘ﬁ?@eg%ﬁx@éﬂpf% H%X%C%’%%% or transfect the host using any of the
techniques commonly known to those of ordinary skill in the art. Methods for preparing fused, operably

linked genes S$i in. ' Q i%'?é I pﬁ Il j .(Sambrook,
Molecular Cloﬁr%gﬁgbygéry g?} b%%gﬁ(ﬁ% Séprin;rtl ﬁgcf%ornﬁ% %%gté?gﬁww%a%ﬁglﬁ

a heavy chain amino acid sequence selected from the group consisting of

SEQ ID NQs: 38, 39, 41, 42 or ai least the variable domain thereof or an

amino acid sequence having a sequence identity of at least 80% thereto



25 (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 30 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 pBenotypic selection of the transformed cells. The
transformed prokaryotic hosts can be grown in fermentors and cultured - 22 - according to techniques

known in the 2mtiter chgbi clopitineaningl apdweauencaraieeied fermube oragh NS Binterivatives
thereof of thejnueaiian ¢ndher begplaef i@t osHawth doadimmneriieiarupaipsine cellular

membrane fractions. The isolation and purification of the micr?biall)éﬁg otherwise expressed
antibodies, aAGBLEFIYRGR ARV &riveRVBRR dFEBHEt flcahRARIT S BEIR AnlP BRventional
means such agatifeereuaizmgraatdmelspitopo gratisa 1 ity niim sfulddlogical separations
such as those involving the use of monoclonal or polyclonal antibodies. 10In a preferred embodiment
of the inVention, the host is a bacterium, fungal, plant, amphibian or animal cell. Preferred animal cells
include but ais rat firthed terndibdivenatnge solibediE@HO) dbis, aseHaimventiagon&fgBHK) cells,

monkey kidngy, cells(HO5) i3 e SissiiRanfignisimhel fbmiepceldingtiborieding human

cells, for example Per.C6. In ahother 15 preferred embodiment, said animal cell is an insect cell.
Preferred insB%Aes GRNGIRIBH: aFeafdinmnikdhe arthodskapyn dil ithes a5t SHRteSreferred
embodiment ghiheripygaioss DFRNegtRimghutamatitomhethedscétrlittee $ridiboiivandtells include,
but are not limited to Human 20.embryonic kidney cells (HEK293, 2931, 293 freestyle). Furthermore,
said huMian £‘I’I’ﬂﬁ%'§?#c?ﬁé’,q§ﬁ?%raé%ﬁo?%’rlnh'é 0 Weﬁ‘a & s?%rﬁgen ?:%sp?ﬁ%%elﬁfa?' arcinoma cells
(e. 9., Hep GER-AH40 288s40heandeWREDHZEGrolagaenatiyis gehimmirizednaaiibomish&igscomprising

one zs or moglfge%%%igm@%as@Eﬁ@e@vﬁmenaé@timamhem%iée&&dwcﬁrs@bodies of the

invention. Antibodies can be produced in and recovered from tissue or body fluids, such as milk, blood
or urine, of g TR HENESS, PRI HTEMARINP. BRI 9RiIANEE 26/ AR MR IR 2Bee, e. g., U.S.
Patent Nos. 5i8bA9FsSid(6,68Rich Ere fpRialpdakdd 197 ad Si3patesesitsislaboreainon-human

transgenic anjmals that.comprise hpman immunoglobulin l9Gj can be produced by izing with
AXL or ésportfgqmﬁg%%s‘f?q ﬁ%nstﬁ]éjol VeR |0Dneaag?f|°orrf1ra‘1‘ﬁ?/ %ﬁ!ﬂ"éﬂsnﬁ)%ergﬁlmioaaoorﬁﬁggégparation of an
antibody, congndstagraurkerin (el ot alf, thiatlvnee Rbh 224628 dnB Ak Rirclmaow e alhesis of said
antibody and (paQuering SaishansPOpoRIm SRIFheREIE ot TS tERisfuenesbhoris£as e grown in

1

fermentors and cultured according to techniques known in the art %o achjeve optimal ?II growth. Once

expressed, thel Atle B vHSELTRG; CRRE Q! AR REIYRMESHEhRAN WA oFBiHer
immunoglobufifsfassreeep ek seatinreriionfcan henmanifiaditety dingdordBgiandant procedures of

the art, includjpg ammonjum sulfate precipitation. affini c hr hy, gel
electropﬁoresiﬁgarﬁwgqikgpggg,%éegggé%, J;EEB rgﬁ éﬁ#ﬁ%%@%ﬂ?%%r%grm’r3&%?%3%&?1982); The
antibody or itsvbensispEutditaptiatiyuiessl dbanrashiaiae) bamannasiaiie damaiehpe Remited from the
growth mediuggecelivlay ypaies 5 relachR e8qUNAsS FrarliansoRhsuisaitigpaRd pyification of

the, e.g., microbially expressed antibodies or iImmunoglobulin chains of the jnvention may be by any

conventional Ri@sH&esuy H%%?ir%ﬁ’%x%m}?@qiﬁ?eﬂé?atWB'Eﬂ%rﬁ‘é‘%%p?ﬁﬁig%ﬁﬁﬁaﬂBng’Qﬁ
immunologicaiGapaGiiRnsesighicas dhmbedveidiyngdhe USR ofgsidnesienal supstijuietabpantibodies

directed, e.g., against the constant 20region of the antibo f the invention. It will be apparent to
those siiled ihe%geugﬁ %%? t%%ag?ﬁi%%%i%%egf'%%%{f\%ﬁrﬁé%%%éﬁnég Iﬁjér?ther coupled to other moieties for,
e.g., drug targeting '

- Preferably, the present invention refers to a humanized antibody comprising

AT ESNDEYSOA)

a heavy chain aminoc acid sequence selected from the group consisting of
SEQ ID NOs: 44, 46 or at least the variabie domain thereof or an amino acid
30 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



and imaging applications. Such coupling may be conducted chemically after 25 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. 30In 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 antib'oﬂtﬁ'/"conjugates are useful in targeting cells, e.g.
cancer cells, expressing AXL, for elimination. The linking of - 24 - antlbodles/antlbody fragments of the

invention to @ﬁf@&‘?ﬂd’ﬁé@%‘&"}ﬂm%’%ﬁ%ﬁ@%?fbth?rﬁ&rﬁé%qm@ﬁ@m% MImotherapy and

other forms of cancer treatment, rad|0|mmunotherapy or the administration of a radioisotope-antibody

combination direct the ca rc I hmlnlmal a eto urrounding normal, healthy

tissue. Prefe(rc} %ﬁ&e? g?ﬁ'ﬁ TH@ 1@”%‘31 rou %‘1%?[ 9311

- Furthermorexm@aﬂmmmmm@mm@atmvmmuaogmm&cwﬁam lvgirhg bohjugated with

loxc chemoluecaheyladhigs shesdl hasLiesmIr aarlane Aind Aidfaagagyinst, 9209
%%%a maytansi %%&

1549-51 (2000 n, for example, the maytanS|n0| drug, DM1 (Liu et al., Proc. Natl. Acad.
Sci. U.S.A. 9881 doges 2 depRAdiahtARN B URonSRtet ofih 2 (DAATHEet al., Nat.

Biotechnol. 23ehelivd4 £20083) 96 Crlighp aamaitisridiie e ialketsolii, r,e(ueasexbe s under acidic
or 15 reducin ur fic,proteases ar ' Is technology.
The antlbodl %%‘?ﬁgeﬁt%g?h %%?@%‘%8% g@@@rlgreed?ﬁ'qa%e@?pp % ntion further
relates to a dharnfforenerbaASBENIN;i BrecoombriSiAY the 20antibody, the nucleic acid molecule, the

vector, Bhe host of the invention or an antibody obtained by the method of the invention. The term
“"composition” as employed herein comprises at least one compound of the invention. Preferably, such

a compositiohhs arrepuelipm@iuinal seaehipyrafc shaipbstiominesipraliscesseht 2k
pharmaceutl@@i&@mﬁ@%ﬁlwsomaf@ﬂ%ﬂr@ﬂwsﬂmlwceme@mnﬁrem%ﬁudrydent- The

osociatod i, A0 A1 or R NENSIOEL Bectaadiol B Sraire et uh FuPractiviy . .0,
hyperproliferd®@2 d8e@ee64ay di tmzhﬁulﬂaBﬂ;séﬂ%s,GﬁlﬁaﬁuaO far fileticidmscdbrdsis #88Bthrombosis,
diabeteg relafad diseases cid PARIGYIRE FAMe{ues NRHTEAPIE0T fiabelitri 288, 1904,
08/376,279, filed January 20, 1985, 08/430, 938, filed April 27, 1995,
08/464,584, filed June 5, 1995, 08/464,582, filed June 5, 1895, 08/463,191,
filed June 5, 1995, 08/462,837, filed June 5, 1995, 08/486,853, filed June 5,
1995, 08/486,857, filed June 5, 1995, 08/486,859, filed June 5, 1985,
.20 .08)'462,51‘3,' filed June 5, 1995, 08/724,752, filed October 2, 1996,
08/759,620, filed December 3, 1996, U.S. Publication 2003/0093820, filed
November 30, 2001 and U.S. Patent Nos. 6,162,963, 6,150,584, 6,114,598,
6,075,181, and 5,939,598 and Japanese Patent Nos. 3 068 180 B2, 3 068
506 B2, and 3 068 507 B2. See, also European Patent No., EP 0 463 151
25 B1, grant published June 12, 1996, inte’rnationél Patent Application No.,
W09402602, published February 3, 1994, International Patent Application
No., W08634096, published October 31, 1996, WO9824893, published June
11, 1988, WO0076310, published December 21, 2000. The disclosures of
each of the above-cited patents, applications, and references are hereby
30 incorporated by reference in their entirety.

In an altemative approach, others, including GenPharm International, inc.,
have utilized a “"minilocus” approach. In the miniiocus approach, an



nephropathy. Said disorders comprise, but are not limited to 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 other hyperplastic or neoplastic diseases or other AXL expressing or overexpressing
diseases. The term "hyperactivity" herein refers tdl@ncontrolled AXL signaling which 10 may be
caused by a lack and/or dysfunction of negative regulation. By way of example negative regulation

comprises prexsigenspisolspsusaisomimidied dhopuaiaibe dnewsirpsw. MepesVérdinesaolled AXL

signaling may bedbierrssiiihef igaBetis. alteationnebiansamatic qurnding JvhiridasHit in changes
of the AXL amino acid sequence. 15 Examples of suitable pharmaceutical cal!riers, exci(Fients and/or

diluents are PEMRROMNSIATARPHR ) @FNEG0 8 RE FINRRBLFRICE <BNAHSHRNO ASHEA, emulsions,
such as oil/watsiseantiicigith \(prifemtyiges afanattageagetint stayith salutiosratel @dmp@ositions

comprising such carrigets can be zo formulated by well. kno onvenrti S, fhese
pharmaéeuticcﬁnc%rmu%f)g? idﬂ%ecé%%g%é{gr%#n%gé%'tolmﬁeg s%g%%%t ;,g sﬁi%éﬂ géi%'. R(?rﬁinistration of

the suitable ddatpokitionsiidp B8 ftecteurapidiicAintandytl-8.qgPaenttosndug4mBaperitoneal,
subcutaneoug, dBEaIBHSCUafpE0pieRl, I5lERACHPE!, INiranasMar igrapsonshial gdmgimtion. The 25

compositions of the invention may also be administered d'irect'ly to the target site, e.%.,éby biolistic
delivery to arPe14RaBoriBldmA tar Rl 4t IianfPramd $h Lotk 48 -RSEaNM B8 etermined by
the attendingiplysiEigenanibeligicait 869rand 8 D2&b ko aurkinntpenfrdiaadaBertinsdges for any one
patient depengs upon ma o ng-the % jze, body 30 syrface ar ge, the
particul 3t co;}u%é?fﬁd%soegéﬁ%%fsiegz%é@xsémae&gnd rou?e%cgf ggdrgugr{% rgléoaﬁ','g%nnag% iealth, and
other drugs bBatgrddininfse4ad 63 rioutbatiparerblunmcend Gsmthaate dnteimabiengbWnditter may be

present in amoLyis bohuaRRRI 3RAAONBE/KPshAvRIaNt AR - 26:58852250Weyes, doses below

or above this exer_(r;g)lar range are envisioned esgema!(l}y considering the aforementioned factors. If
the regimen i9 4 2EnaRgo MRS t3holRPsO HE 16 Ay ilge HecsReRdd miPBér kilogram of
body weight g8 4Es, Pietedgaeh begnonemd DY/ee4i0ds, astedsane TAB coggositions of the
invention ma inistered locally pr sy ' - BERSS igns for pgrente a%réj istration
include ?terilébgégﬁorg@mﬁ%ﬁj-z!l%el?éaééesroIﬁ%ebnr]lfsg,gs%/sgeén5|or’?|st§£h(§{ %#IJL%{ |8rﬁs.%xamp§|]és of

non-aqueous3YRe6EEe fitegrdpie2&.013886 . pOIPEIROISAR gRled|, MeyermbRrr oll8.sU&89%s olive oil, and
injectable orggai¢aiels SHEl Bealbalente obguenteenster iRgl yssowalss: algoRatigaqueous

solutions, emulsions or suspensions including saline and buffered media. Parenteral vehicles include

sodium chlori@8/48R81; aeMQféhtrgse?ﬁ GirdB8 ASLRBHIRS cRloMIUC &SR f¥RRYer's, 15 or
fixed oils. Intraygnpumshisiesioninde fluidandisutHantpeate Fishars NdecO @@ 0apl&ishers (such as
those based qn Ringer's dextrose), apd the like. Prgservativ addip Iso be
presentzguchq éc,efgf‘g(&%%gpl)g,a%%'#mi§%BP§@¥,'l§r]lti-§08§énts, c?t?e a mégggééntswgls me@txa?ﬁses and the
like. Furtherml@Sg#2pharm o826 pSA RSB H287d inv¥YaBAGREDD0 BIRISES8hher agents
depending on\{jisggianded URRRTHISEBRAMRREUNGRISMBRAItQHd! itngrtiopiadyrefgrred that the

pharmaceutical composition comprises further active agents Jike, e.g. an additional antineoplastic
agent, small Q83 In i OEIORHIGTEF REUPR &re Y PSPERATEIETERY PESFRRSRRNtion also
relates to a pliginaegritgal composition comprising an anti-AXL-antibody, which is preferably the
antibodéfof the invention in combination with at least one further antineoplastic agent. Said
combination is effective, for example, in inhibiting abnormal cell growth. 30 Many antineoplastic agents
are presently Kitowhais a@ispagdemonsineted thetegnenelionest Husrmaniibedies dapaonaies prevention,
alleviation angoy reatmen) pinunsrasalifaiaivne dinguigiscd’ QrcRMRASLBIARS, tae eriire

antineoplastic agent is selected from the group of therapeutic proteins including but not limited to
antibodies or FAFRMSIAGES Al RAEMIMIPEHEREr erfbodmiiameRi gﬁ?ﬁ@%éﬂ?ﬁﬁaﬁﬁgnt is selected
from the groupiet srTalzaslendle43ibio e ot epatiichagente asnsiatogpotanstic inhibitors,
kinase inhibitqrs, allcylating agepts, anti-m Eppﬂ'hte Jntercalating angibiot rowth factor inhibitors,
cell cycI%t’inhi%)l{/orrs?%]ezrilcrﬁqes%ég@%%?ﬂgra%e In |b§(‘)‘%’ h‘l’gﬁl)‘snﬁe g'égac{el%lgéglfﬁh%tgé%%nti-survival
agents, biologicabrting odsKifmgliffersnigatiwibinidadsrex'y rainieos dgbimsabhdanieridiy®genesis
agents. been generated. These mice possess the human IgH transchromosome of

the Kirin mice and the kappa chain transgene of the Genpharm mice (ishida



10 Specific examples of antineoplastic agents which can be used in combination with the antibodies
provided herein include, for example, gefitinib, lapatinib, sunitinib, pemetrexed, bevacisumab,
cetuximab, imatinib, trastuzumab, alemtuzumab, rituximab, erlotinib, bortezomib and the like. 15 Other
specific antineoplastic agents to be used in the compositions as described and claimed herein include
for example, chemotherapeutic agents such as capecitabine, daunorubicin, daunomycin,
dactinomycin, doxorubicin, epirubicin, idarubicin~ebrubicin, bleomycin, mafosfamide, ifosfamide,
cytosine arabinoside, bis-chloroet%nitrosurea, busulfan, mitomycin C, 20actinomycin D, mithramycin,

prednisone, idbxypregingditarm GeldtdiBlohd2, 2002).

tamoxifen,dacarbazine,procarbazine,hexamethylmelamine,
pentamethyl’melamine,mi,tox&;ntrone,a sacrine,chlprambucil, . .
methylcycloh&EHTRfoEME 'i‘Fr%g‘é"?ﬂn%ﬁr&?n@%’l‘fﬁ%n@lﬁyaoHﬁ’&dﬁ‘ﬁmfi’f&"&@é?ﬁaa%ﬁ)purine,
6-thloguanines:yftepilainadiGde, bui2arazaoytittivitschydrokpge alisisiayy (OATINfkdNphosys,
4-hydroxyper cloph ide,5-flyor il (5-FVU)..5-fluorodeox
P RS RSIAE le RE I T SR

YIS (RHAR).
methotrexate , colchicine, taxol, vincristi astine, etoposi i%etrexa?e,? niposide,

cisplatin and AimgR}ilhmsesnestisplag éeAJonreasy dispayicaaok tharikel of Diagnosis and Therapy,
15th Ed. 1987, pp. 1206-1228, Berkow 30et al., eds., Rahway, N.J. In particular preferred are such
antineoplastic_agents that induce apoptosis. - 28 - may be used individually (e.g., 5-FU and an

antibody), seGRAHETRPRYYC BIRESERAtER aRtiBRdy Rk FoR ek Wiliba emRPRiicand an
antibody), or iffeetabraiipn evifheoraivattive gidap suehoyitoRizastip.agents (e.g., 5- FU, MIX and
an antibody, or 5-FU, radiotherapy and an antibody). The term antineoplastic agent may also include
therapefﬁic procedures, as for example irradiation or radiotherapy. The pharmaceutical
composition dfahediagontito canpnsesedhia antibadyomayichee @elsth bBuikedlealebels veterinary

purposes. AdgltioRalbadhesmventisBite Missdscin ik B’ree?ﬁ?hﬁfjbéﬂél@e invention, the nucleic acid
. 1 b ‘ .

molecule, the vector, the host of the invention or an antibody obtained by the method of the invention
for the preparation of a 15 pharmaceutical composition for diagnosis, prevention or treatment of
hyperproliferaiyeidisaagbedtas diovassilzediseasesrdarerigianarphesest prasisianerdrombosis,

diabetes related disegses, in particular glomerlar hypertrophy or.diabetic nephropathy, and
particuidfy or S R S R R SRS PR T W et of
200verexpressnogeniomatibnidies subly s pronnanibdideads mionéndenctbaidone engludes any

neoplasia, i.eypdy R MvandiedneontollegIaeye sy ives 88549s4he term "uncontrolled new
growth of tissue" as used herein may depend upon a
As discussed above, the antibody of the invention may exist in a variety of
20 forms besides complete antibodies; including, for example, Fv, Fab® and
F(ab’), as well as in single chains; see e.g. W08808344.

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
s antibody. For example, a mutation may be made in one or more of the CDR
regions {o increase or decrease the Kd of the antibody for AXL, or to alter
the binding specificity of the aniibody. Technigues 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
30 acid residue that is known fo be changed compared fo 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



25 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 30 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, - 29 - cervical cancer, livef cancer, thyroid cancer, and head and neck cancer,
or hyperplastic or neoplastic diseases or other AXL expressing or overexpressing hyperproliferative

diseases. In §6tibpéYhePesn @M INOPROSAER: nfinTRHEEATelR r& [T AREN 51 8919RL AX L -antibody,

preferably the Griihedyvieiian PreseHisey ealionawe the aanuipeiUuamiRdgecamentias the
co-administration with an antineoplastic g? ent‘f%( %t?) e treatment %lon of the agbove rﬁfntioned

disorders. 103RERBAYin PO YR & PHEALIFLPY PhAIRROyAeRL, 'iﬂé'éw(i h G ed to the use
of an anti-Ptshotetibedyrits ditemanifachperiésa ghaonadeners atiposMotatiortertayatment of drug

resistant canger. In &pﬁ‘rticgéﬁrlxi?@eﬁrﬁﬂ]%%%ﬁsthﬁ\gr%ﬁg%eqqr&mgyni ﬂ&nﬁ{éoclonal

15antib()5dy aSBEHREE In glalrr_ls _ §enf invention relates to a diagnostic composition
comprising theasiableotaisinadnny sitige, thdaad aptkagdyn Adernativalyy dotsatipashasof the

invention or g, 3LRRAK RIFIRGE R the Mstherakiiedrvantine sadAfenialy arofhymaceutically

acceptable carrier. The diagnostic composition of the irg/ention is useful in the detection of an
undesired exﬁﬁggﬁﬁmm@sﬁ?ﬂ%%@%@ﬁ\;@ ¥the mammalian AXL in different cells, tissues

or another suitable sample, comprising 25 contacting a sample with an antibody of the invention, and

detecting th ' f AXL jnth : ingl j ' [ the i ti
may be Hscd oA AL B RPRRE o/ ts A R AL s e B ARl e e

30Furthermofanctiatignaviersiby Ah axpressngceriepnaisinguaxtiows Betaaiitedvith the
antibody of the,ipyenfin g e el uuinemraumRasneiR- Bl adiratdw v Batinnaenaht thus be

attacked by immune’systém functions such as the complement system or by cell-mediated cytotoxicity,
-30 - Y by immur%/e system functions. For exampiel? the anti yoéy maytg(a capg]:‘aele otfe y Y

fixing complement and participating in complement-dependent cytotoxicity
15 (CDC). Moreover, the antibody may be capable of binding to Fc receptors on
effector cells, such as monocytes and natural killer (NK) cells, and participate

- in antibody-dependent cellular cytotoxicity (ADCC).

In yet a further aspect the antibodies of the invention are applicable for

20 therapeutic treatment, preferably for treatment of hyperproliferative diseases,
cardiovascular diseases, in particular artherosclerosis énd thfcithbosis.
diabetes relaied diseases, in particular glomerular hypertrophy or diabetic
nephropathy, and particularly of disorders associated with, accompanied by
or caused by AXL expression, overexpression or hyperactivity. The

2 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/fmelanoma, glicblastoma, ovarian cancer, prostate cancer,

30 pancreatic cancer, Barreit'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 ar other AXL
expressing or overexpressing hyperproliferative diseases. |



thereby reducing the number of or eradicating cancer cells. These considerations equally apply to the
treatment of metastases and re-current tumors. 5In another aspect of the present invention, the
antibody of the invention is coupled to a labelling group. Such antibodies are particularly suitable for
diagnostic applications. As used herein, the term "labelling group” refers to a detectable marker, e.g. a
radiolabelled amino acid or biotinyl moieties that can be detected by marked avidin. Various methods
for labelling to polypeptides and glycoproteins, suth as antibodies, are known in the art and may be
used in performing the present invention. Examples of suitable labelling groups include, but are not
limited to, the following: radioisotopes or , 3H 14C, 15N, 353, 90y, 99-rc,1251, 131r, radionuclides

ﬁle-g-) fludqrism@hggnupafse@tlm&pgtmﬁl iaftﬂarﬁh@&delk' |' iﬁ%ﬁﬂbﬁ;@én&ﬁ?mﬁ’ﬂiﬁﬁgws 15 (e.g.
orseradish peroxidase, f3-galactosidase. luciferase, a e pho tas emilyminescent
groups, biotirﬁﬂ'a 'Bés,’%??{lgl%%i rﬂfﬁr?@%%%?ﬁ%%%%gee&%gégg‘?ef@&ﬁ&%rcﬁ l?)f%nseeeg ry reporter
(e.g. leucine aper pantsTredissgdbiding sites for secondary antibodies, metal binding domains,
epitope ]J;ags). 20 In certain aspects, it may be desirable, that the labelling groups are attached by
spacer arms of various lengths to reduce potential steric hindrance. In another embodiment the
present inverfiRni¢anRisiralianas s G hetein dacupgsidhenadsiustiationy abancaaaiiaasing cells
comprising cgptpstinadbatantibribrolitedn wtiedpibiealigait apismiaisysnesshbrigarrying AXL on
their/its surface, Suitable methods.for det Ci%? of AXL exgressipn in a s? le may be an
Enzyme-LinkEG R IRRL ABLORARE A ATTEL RS JP TRnTShen IR Rl HAED) MU EL IS assay
may be carri¢eoudminisiativiter gflatbfomméibodiedin they. preltenf dmemtititer soiateftsge adsorbed

ith an AXL | | l jt NGk ilk tei
Abuminto - 3R B B e e reated
with a test safmphe Agter mﬁsﬁn&%@%}ﬁﬂ@ﬁ@%@f@&nﬂﬁléfbmﬁa%kﬂmd?ftﬁé’%@ﬂs"w@t@&mwth a second

AXL antibody-Hhapésitheliedotbntiispaidaaien st D Hanifistrams AV saYis@e s secondary
antibody, the F!:{abel is detected, e.g. with avid%}é%:o%r#aﬁed hor erad'és?? roxidase (HRP) and a
suitable chroMEg¥GReNHENERCT AL AR ARIRRIPIATHE 28874 AIG 81qPLBIAP1Rs is

determined bingochzaradinedghiasitaradend csinreltmeazioplgd frem at athdarshssanfiles) iaror IHC,

paraffin-emb d% | wherein the tissues are, e.g. first deparaffinized in xylene
and theh deh%/g ggengﬁazi%eﬁ/\%ﬁé{gt aér@%ar)ld rinsed in distilled water. Antigenic epitopes masked by

formalin-fixation and paraffin-embedding may be exposed by epitope unmasking, enzymatic digestion
or saponin. FprepitRRAtEHN ARG Pariatis sectipnsumial badt®d healkashia piaingy, thater bath or

microwave overn, for,20-40 min in an epitope retrieval solugjon as, for.example 2N HC| solution (pH 1.0).
In the case oPAHPE RO tRGSYJFPBE SLCHERVAHNE HRSHEOhAEANE 7teRiPTo-SB%minutes in
different enzymeisiglutions soclecssrateitheseiryeniiosin epcotdisg, fpepsabeie-g6scribed
20 antibody, antibody fragment or derivative thereof may be, e.g. DNA, cDNA,
RNA or synthetically produced DNA or RNA or recombinantly produced

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
25  portion thereof or to fragmenis and derivatives thereof. The nucleotide
sequence may correspond io 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,
3
Preferably, the invention relates to an isolated nucleic acid molecule selected
from the group consisting of:



After rinsing away the epitope retrieval solution or excess enzyme, tissue 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 25
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. Examples therefore are biotin labelfed secondary antibodies that are recognized by
streptavidin coupled horseradish peroxidase. Detection of the 30antibody/enzyme complex is achieved
by incubating(ajith auskishsidhseauristicendostingea pazpaptidring Bi&Q th O corhBrising

- contacting the @_@@pgqmgf_ the4gvention with cells or a tissue suspected of carrying AXL on their/its
surface under conditions, wherein the antibody is capable of blocki%L function. The contacting

may be in vitd® b FHAGE a4d SeRUARGE A8 PoMl SELBIN S a8 hyperproliferative
disease, cardjigyasfipidlifngsemlcpashtarataahe oRelensitancsd inasigbyliabates related
diseases, in particular glomerylar hypertrophy qr, diapetic nephropathy, comprising, agministering to a
patient in neggﬁoatﬁéﬂ; Paagfﬁltgﬁgxgggg OE%\H/%%A%tﬂ)%%’f/ggpebgﬁ?%gay?%égmr?{ Jgﬁgﬂvgﬁve thereof of
the present irstgngent dareltigpsrproliferative disease is 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, 15 myeloid

leukemia, skift R&rfEEAIMBYRRERRG KIIFSESHIROBTR FRRTHAREY, MRS P, puriEiEatic cancer,
Barrett's esopitad e gine RSaRNRER2E GRIK ainstamaBBCanger, it BERRCALLERIYIR® Eancer, liver

cancer, thyroid cancer, and head.and neck cancer, or e[plastic and negplastic diseases or other
XL oxthess TGS B BTy oS B o LSS At R ST the Phreferred
embodiment ofdhedirgenaioin the calicer fddleaudatéiiasiagirdglabsisttoTy conarmial 2 BB8)invention
further relate j ' hergl ibad i ian.js,administered
to a mam mali';%rsﬂgal W gﬁrﬁ gﬁ%%%%?ﬁo%ﬁ%é? givrpect yléio:l?r%gl\ fé%%%wv%#ﬁ%%%%nal level of
expression or@cByRNB ! Yt i® o'a: i3¥g WREHBGAXL-antibody,
i ferybridinatianyinflmvetishakeated %o G- KRiRmesa H
preferably thesipfiagly 2atbegydtasment rerivpive hessd et ts-oyastiomiBsousieic acid

molecule encgg saig%g e n(a Jﬁe vector of the invention. -.33 - All embodiments
coverin§the ﬁrﬁcﬂfﬁ %&@2&‘%&%& %a be used as single compounds or in combination for the
preparation of a medicament. - 34 - Figure Legends Figure 1. Flow cytometry analysis of cell surface

AXL in Ratl-Mack aoddal-Agk @&J@{B%%&&%?A%@A@ag-%%@%@aa'%ak@aﬂ-éﬂ c1.2 cells,

generated by Infection of Ratl fibroblasts with pLXSN and pLXSN-hAXL ecotrophic virus, respectively,
were collected&niQaliRRd Wl YBESE FomYrfearfbSHATRIC BRFatelPlasmELsErah®IAXL MAB154

primary antibeglydyiedit raogl}. atFie@iitaRnddiioroningatebantphaitemsesngatyrnipody. See text
for details. Staining of Ratl-AXL c1.2 cell sults in a.shift by three 10orders of magnitude and
o atocl SOUEAO0 By AL A0 oL e, Vil Probagaiion gensraly wif Gecir

only in complementing host cells.

The nucleic acid molecules of the invention may be joined to a vecior
containing selectable markers for pi'opagation in a host. Generally, a plasmid
25 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 appropriaie packaging celi line prior 1o
application to host cells.
30
Preferably, the vector of the invention is an expression vector wherein the
nucleic acid molecule is operatively linked o one or more control sequences
allowing the transcription and optionally expression in prokaryotic and/or



of these cells. Figure 2. Flow cytometry analysis of cell surface AXL in NI1113T3-Mock and
NIH3T3-AXL cl1.7 fibroblasts. Polyclonal N1H3T3-Mock and clonal 15 NIH3T3-AXL c1.7 cells,
generated by infection of NIH313 fibroblasts with pLX'SN and pLXSN-AXL ecotrophic virus,
respectively, were collected and stained with mouse control antibody 72A1 (left panel) or mouse
anti-AXL MA3154 primary antibody (right panel) at 3 pg/ml and PE-conjugated anti-mouse secondary
antibody. See text for details. Staining of NIH3T32RXL ¢1.7 20cells results in a shift by two orders of
magnitude and demonstrates AXL overexpression on the surface of these cells. Figure 3. Flow

cytometry arkifigRyelic sl callss yRiessianPhi@id et 2RfhMRRdSPRBARDIgus monkey
AXL a83well g8 RW%@@@I% Fﬁi@%%!@aﬁﬂ%.ﬁ@fétﬁtﬂgirh?;ﬁ@e@ﬂvdm@sdeltg |
pcDNA3, pcD L, pPcCDNA3MAXL, pPcDNA3-cyAXL, pcDNA3:-hMer, or pcDNA y. Cells were
collected and’%&fﬁeg%(m‘ﬁﬂ?ﬁ’g/rﬁ CIRRIA L%%”'ﬁD%"ﬁf@?’%d’iz ng’ii FRE% or 12B7
primary antilyrdfeeatijomBitmaligurgetdd, chnelwplhhnmhsbctiiM)slaﬂabcdytharﬂE -Ebajugated donkey
30 anti-mou for ich shows
moderate crﬁ)%g %gg%%/ﬁ%ﬁ%h%%%@g ﬁ%ﬁé%i%%%ﬁgh leﬂrﬁ‘a Ky, not"% }Séllﬁ]’]tl AXL
antibodies crand-repiinaalivitaalyede m@&@@sw@qﬁa@maﬁt@até@f aWBDRRIPHANL GRS

cross-reacteduifiiiizatid -y I GEHST AN YA ha s @énee'fmgrlmsptmuaéestlgate the
effects of rat anti-AXL, antibodies on AXL r?c;g%) % ?g é) Iatlon 113T3-AXL cl.7 fibroblasts (A)
alopRL- e

and NCI-H2dPRR% r BN VA& P&ﬁs\mt RSB mTAYIRSRRE control
antibody 72Aglensentsl martiitingt expréssioaniibpikargétic hbBt7cdllDErmbRIe, 66, ah&0D12, treated

with or W|tho t4qpte%[r’3%én§é%§;%§g%y d‘:&‘}/s%nv‘[i1 &ggsg&rrp%nma?g% I‘Pé’:ﬂ (o) rosine

antlbody 4610 axi- well plates en were wa ncubated with 0.5
ug/m1 biotinpetedtiag aﬁﬁpmiaﬁtlmwmomﬂ&@?ﬁugﬁﬂéd afee gha/idi@ &hdoAtte®hds substrate

solution in Ofeﬁfrﬁ%@i?'ﬂﬁ HUpERSFRNOMVICRUDS; ReVisdrinsidetritiug barsahantifng) antibodies
11B7, 11D5, 6E7, and 1 s%\hyﬂ Ie to block orr ducel and-mediated AXL ctlvatlon as

indicated by GotYsaRRRNGRG ﬂ"ci%raﬂ{oaa B§Q§5 |H?er@3r5m3 1E]*’:/E\XL antibodies.
In contrast, tagitnaiaotHéXBasiiibogies\2Ats amddlﬂlﬁ?&hraarﬂatslbﬁafbmﬂheammuon asf indicated by

mcreased phos aflo n n di nd are -
therefore coﬁsﬁgreg a:']l'o%g%% aﬁtﬂ%y%gg%qs“ gzo%gu%eﬁg @Féh experlment toﬂlnvestlgate the
effects of ratigmminationnsiobales §HC[5’¥13@4&"WIEﬁﬂﬂ&&)ﬁ'ﬁhé%h@l’yﬁﬁoﬁkﬁﬁgﬁ\céiﬁcal cancer cells
AL o oo il ot sk 408 peml e and fxed with
anti antibodies r treateg with or witho ml mGas6, and fixed wit
formaldohydSEES A6 BT Ak EHED AR FRTLEH R ANAFLBRUIRRES MaP Kinase
(Thr202/Tyr2§é€)‘¢mr(ﬁh;amﬂdna@iypﬁﬂ%pm&g&t%\larﬂsmm SechitiaBy @mtibodgrandr
Tetramethyl r Em r.details. The rat
anti- AL anti dlegfl tg%?dlﬂ_ f;%}%vfgigﬁ 15‘?@%&% gang’%ﬁl &dg eﬁi Efi?' AP-Kinase
activation as ®fidfcetebjraesitiassdiprasing ryraien, Eﬁﬂrﬁﬁé'mé’éémé?éﬂ%ﬁgaf&@ﬁstlc anti-AXL

-antibodies. Inpoediashdhesxeddiifsesiniiesiiiz Al sdinaplatesdaasaldidd/ pirdsVIRdtgsinase activation
as indicated -36 - bylncr ased phgaﬂrg'gylatlon does not reduce Il%and ediated pgﬁﬁij

MAP- Klnase‘é{f,lfﬁ%?lor?r 8“5‘%&? &s\fggﬁed@ﬁya%@fﬁcegn OAXi Hﬂ%a?; re 6. ELISA
experiments pmipvesitgiitesherefedoofohtthetiiAvanto botie 3argeitd Kielispgdatitiorylation.

NIHI1IAXL GLp St ) G Gl 16h68058RRISHERL/SIR SrvBd. puedngUbated with 10

pg/ mi &t the 156 ypic control antibody 1D5 as well as the rat anti-AXL anti es 1105, 11B7, or 2A1,
treated with GroRAIBCK 4@9@%@!1’1%*6&%‘ aYRPIGED Whe, 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 Asscciates and Wiley
30 interscience, N.Y. (1994). Alternatively, the nucleic acid molecules of the
invention can be reconstituted into liposomes for delivery o target cells.

The invention further relates to a host comprising the vector of the invention.



10 formaldehyde. Cells were washed, quenched and incubated with antiphospho-Alct (Ser473)
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 block or reduce ligand-mediated Alct-Kinase 15 activation as indicated by
- decreased phosphorylation, and are thus considered antagonistic anti-AXL antibodies. In contrast, the
rat anti-AXL antibody 2A1 stimulates basal Akt- KiRdse activation as indicated by increased
phosphorylatlon does not reduce ligand-mediated Akt-Kinase activation, and is therefore considered
~ an agonistic AARSHRABRE 2 HFF0RTE, ¢ gerrniG Rl RE @d‘é&ﬁ?ﬁ&?@ffﬁ@&ﬁ%ﬁt&%f rat and
chimeric antla%haanmeowyano%ﬁtm@w%bmnﬁomaﬁwenh&Hmoﬁ% phegdiftrioblpsts were
starved, pre ated w1 50 ng/ml, 100 ng/ml, 300 n mI 500 ng/m d 1 pg/ml of rat anti-AXL
antibody 118%;051? éHﬁHe?fi SﬁtPﬁxm%%’afﬁa '(5‘5?/ g‘h I g‘s S5 on%/ml dB Hngl 300 ng/ml,
500 ng/ml, 1 p@mﬂalﬁqﬂgmwﬂqu@ma&y rém éhiﬁrAeﬂpanhbbdya&@Eob@mnMrstandAXL antibody

chi 105, reatgdle o ugéﬁoM@JJ@GB@%@”%Uéﬁﬁawt%éarree'clﬂwﬂ%?eaaﬂéere washed,
quenched an Incu ate antlpho Alct (Serd73) primary antibody, HRP conjuﬁg{ated anti-rabbit

30 secondar?miﬂ&fy%ﬁfyof et%%tf@%@?&fﬂﬁ% 'sdRRiGRSIPEEe BWBRS RENS SBriice intensities.
See text for dgiailindR @t Al lgangborly HdMdlogeudimesmpimntivL @é@bwdyee@hﬂ@a as well as rat
anti-AXL anti 1 or ch inhibit ligand-mediated
Akt- - 37 - KIM@&I afén nls?né %ﬁé’ht ggﬁl%t@%déﬁez&b h %h(fry 3R Thus, as
compared to TenatispettRmcticabipprnasitis QkiochidréviersityiAREsantibodies ch11B7 and ch11D5
malntalned activity. Figure 8. Competition ELISA experiments to investigate binding properties of rat

anti-AXL antibodies. 96 well Maxi- Sorp plates were coated with 1 pg/ml human AXL-ECD and
pre-incubated tgtthest peami & Lﬁibidﬁ atyatisofprukaRiRlicaflo Y2 3P BFEIBkL antibodies

11B7, 1105, @%Ec@-omlﬂgéllqaa@r 2Airddter inanhatinanwitt 0. ErEMabWOUﬁMIﬁEﬁd Hefisotypic control
antibody 1D5 0 &Flotln ELate nti- antlbodl éB? Fl’élg’ 6E7 1% 11D7, or 2A1, and
addition of AP ﬁf\/ﬁﬁr ?lrdeﬁ RS PLINE HSRYR, FRCTERRMYESRas collected to
measure bouird ﬁmmmtaartd:ﬂcmmlmﬁdm @ee%wﬁommlmaéhé' berteohafpiloddyyoid did not bind to
AXL-EGD. Th%@d?%%é&&éfﬁir%é&&%%ﬂ@?éa%1&@&&&8%@%%}% GARgted with each

other fof the same or Structur acent epitopes. The agonistic antibodies 11D7 and 2A1 recognize
different epltcﬁﬁkéfﬁh‘éﬁ%%f‘?fomﬁe%%ﬁsiﬁé Shtd ‘f#ﬂﬁg aphmsaider s iy %RB-AXL-ECD.

20Figure 9. \¥ourarjemiinessesatnbasasiie inyesignigiwefiactuel rasagebahipesimanti-AXL
antibodies on cell migration ang rollfera on Aft&!r own to confueréc l\{CI -1-1292 Iung cancer cells
" were starved . In“the Bre p t c control
RIS PRI AaACE RATIR B Er il BreRRRUS A (earir e MAEaRss
antibody 1D5atitk Bamgmnmbishat Fpaitiugiaiificd ccotiipsfar1® mdant dered edeadatiie chimeric
anti- AX'zna”t'l?; qgv@ﬁﬂ&b@éi‘:%'ﬂ% %Q%@%W&@E@ﬂ%fé&%k@%@@'es 2Al and

11D7, as we pg/ml of rbitux or 5pM Sutent, cells were permitted to re-populate the area of

clearing, AfteHSil% aeamefvvaaéqsmu% SEMEPNIKNARJS Sr9se RiRiiRaRektRdReS ce text for
details. CompatedietHiriss G isregaey adeddyope rbbly, lhﬂ(@ﬂltggﬁ%?%@t@@ﬁaﬁ&h@mlbOdleS

11D5, 11B7, §17 andoé leéas well.as h hlmerlca |AXL antib dles r%] % 2 and
chnll1B7 IgG BHulb PRESE pgﬁu?éﬁmo ﬁﬁg & e are'gloWheFe 'i Pq:{ anti-AXL
antibodies 2 AialeduldD Cleoing ohnhﬂbwaimunMamkeCeIQSSpmggréiatbCBoyabna‘attamber/transwell
assay tg jnve 588 b‘ﬁ%ﬁf@&%ﬂ hI#ha rgbﬁé%caamm ER YU IFrERSHe ISP hergiym Starved

NIH3T3- AXL lasts were pre-incubated with 10 6%%qml of the rat antiAXL antibodies 4A6,
11B7 or 2A1, ?ﬁ&t&?dﬁ‘{@'ﬁ‘eff@bﬁ@éﬁsﬁtﬁh@ﬁ%ﬂ%ﬁﬂ fiesstaaliRrdypbRemRISeRIm-free

medium with geviiEiaEsCneddortiae {awaw@mmrtmeetgAftpfoEérymeﬂﬁatﬁd geflerapre stained
with calcein-AM, and fluoresc éence of %?ch well was measured. See te f r etﬁ}:lﬁt_%':{é antagonistic

anti-AXL antiSSRIESHSR JRELE n&aT é@‘&ﬂar?dﬁ'ﬁ%%sé?ﬁd’&@é‘&?mg SAXL 1.7
fibroblasts, wiefiemthanganistienrachritieA Kisantdodydeie iacidaveleligndiadused dnd, in
particulag, baﬁﬁﬂ@&ﬁ&ﬁ%ﬁ%@ﬁ&ﬁ%&@;ﬁ%@%&h%&ww i aaRcARcted cell

migration. 15Figure 11. AlamarBlue assay to investigate the effects of rat anti-AXL antfi odles on

Gas6-induce éﬁﬂmt%ﬁr@@ﬂiﬁf s@&%@d@ﬁﬂ@?@%ﬁ‘&“ﬁ%ﬁﬁ%@%ﬁﬁ@?@ MrBiscubated with

20 pg/ml of thar@@asaisilensoprViliagyphahbtybr redistliraobishe ardhiSiantieeniesThaDS and 11B7,
as well as the a |st|c ti-AXL antlb(}g Al, an rown in the absenﬁoe or 20 pregencg of 400 ng/ml
fiyeroans i

Gas6. After 4 r%ﬁueaﬂ(ﬁ’W ei‘ﬁgt e et | aEesz‘}%a 3 \ﬁg gatlifed. see text
for details. The antagonistic anti-AXL antibodies 11D5 amd 11B7 inhibited Gas6-induced proliferation
of NIH3T3-AXL cl1.7 fibroblasts, whereas the agonistic rat anti-AXL antibody 2A1 increased
ligand-induced and, in particular, basal proliferation of N113T3-AXL c1.7 cells. Figure 12.
Caspase-317 assay to investigate the effects of rat anti-AXL



antibodies on Gas6-mediated anti-apoptosis. Serum-starved NIH3T3- AXL c1.7 fibroblasts were
pre-incubated with 10 pg/ml of the isotypic control 30 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. Compareg to - 39 - the isotypic control antibody, the
antagonistic rat anti-AXL antibodies 11 87 and 1165 teduced Gas6-mediated anti-apoptosis of
serum-starved N11-13T3- AXL c1.7 f;gnroblasts and thus induced afﬁ(ﬁ%osiﬁg In contrast, the agonistic

rat anti-AXL ATFOEHRS aeeliittes KR EL R ARG ASE S SBMRR SEARIEY NI 3-AXL c1.7
cells regardlesstibbitties bartitnedyr fpageeants airGhestadiveshthefeot ofhibitethrepuiossarFigure 13.

Spheroid-ba ellul ' i S jvesti t t anti- ibodies on
VEG F-A-indzt@g eg%gfﬁ%%gﬁg%%(ﬁﬁs?ﬁogut YSR’WJ\%(@ gpﬁ%e%@é%v%?g%r%ég%tﬁ%%ﬂgég collagen gel,
stimulated withezshigneal rectipas. ahbardspidionAndiduefcedivte ot abehistpbialitagbnistic rat

anti-AXL, antipgrlipgidd BLSAkaad JARBAR) (b by hedResns o> EMiohliveumnalivg sprout length
of 10 randomllﬁg\?lected spheroids per data point was aqal zed (Ieft%?nel) %r]]jd the relative inhibition is
I

by the antiboH}PwWE¥EIRRTRY BSgRY b3 FIMFIBFE CLS TR SUEhERa Iaefm?i%o values
was performestepitiativeptRashiatsgrapiis. Sepatexivies cetdilsmiinenalugipahi sepeatiotisAXL
antibodies 1187 and 1100 'ﬂ(}'@i}ﬁ%n e%é%?%ﬂ%ﬁ?cﬂwH%Yi&ﬁéﬂ%"gﬂﬁﬁ]&egﬁﬁhero'd'based

angiogenesis assay In a dose-de nt manner. Whereas treatment with ighest 20
concentration of 11B7 reduced HUVEC sprouting to basal levels, inhibition with the highest

concentgation,pl1faR:aa BAtssuRHEstive Ml Rasaib WéosP ulinaciarRh RitRfvith 1050
values of 9.8 x 10-8 M and 7.0 x 10'7 M for 1187 and 11D5, respectlgﬁgbga%k%panel). 25Figure 14.
e

Orthotopic xeMBBFaTHIHEIAB PR 88igal Rk EABTSE ApiRa. ARYS WrAfRiMgh prostate
carcinoma grhnitedh touGaintse. RMmSdM\bpargtdGHOY) aislen dselishanrTsiar tkidtepjc@iithplanted into

coypic connPmiB LA AR TEIER ST A G S8 Y PR 40 mone

Sutent or 12.8thrykgelialivescinbuding thumestnsells pdeb ExpepRWIBGEEHBtRReaNggrowing

PC-3-LI tumpraasui bATHBBHRERT 25 HiE [RRIASAS WASINEN R0 RER. YBRIbEE RYAW
bioluminescence imaging on day 15, day 23, day. 29, and day 34 ﬁee - 40 - text for details.
Compared toRES; € Syhaer 3%56&?‘1 G%"é BHEE;&F é%%jh fiti-AXL antibody 11B7 reduced

the overall growth of PC-3- LN prostate tumors in nude mice. Figure 15. Orthotopic xenograft model to

investigate th eéf?r%?eofp@@rpé%ﬁﬂﬂ%ﬂie&Qﬂé‘HW%T&B'FES%QFS %SE‘E"@E‘WPRA%SI%?I‘S In nude

mice. PC-3-LN prostate carcinoma cells were orthotopically implanted into the prostate of NMRI' mice.
Animals weredfahuBrancglinioes §aiddwean eels rhdenbugareineidsnjind éordwr@mibody 1D5 or

the antagonisiimdRientionsy sabQHER26%, awe!l 2034 Gdagtye P utenirdrd e ekl Taxotere.
Post necropsy, selected organs (liver, spleen, lung, femuy, and, a part,of the lumbar spine) were
collected and@ﬂﬁ&e&?@r ?W?%rg’sé?‘\‘é@?oepmetag 218 TGk dBE AP Sag?ﬁa. e text for
details. Compazpditrtiialmotaptinoomdrotis(dbogly HBD GRE AB@oailstic rat anti-AXL antibody 1187 of

the 15 invention reduced the occurrence of spleen metastases. Noteworthy, the anti-metastatic effect

of 1167 in this experiment was stronger than that of Sutent."
The invention also provides transgenic non-human animals comprising one

2s  or more nucleic 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, biood 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

30  described above, non-human f{ransgenic animals that comprise human
immunoglobulin loci can be produced by immunizing with AXL or a portion
thereof.



Figure 16. Immunhistochemical analysis of AXL expression in different 20 human malignancies. 17
human solid tumor-types, each represented by pairs of tumor tissue and matching non-malignant
tissue, were analyzed with regard to AXL expression by immunhistochemistry. See text for details.
Results are summarized (A), whereby an intensity of 1 refers to weak staining in more than 25% of
inspected cells. Examples of most intense 25 staining as observed in mammary tumors and a signet
ring cell carcinoma of the stomach are displayed @3)- Figure 17. ELISA experiments to compare the
effects of rat and chimeric anti-Axl antibodies on Ml phosphorylation. CaSki cervical 30 cancer cells
were starved] peelinvantion cedditiaely/ relaieo ey/animedbasy/fen, ¥so0 pgraratipy/ef, ahd 10 pg/ml of
rat anti-Ax agthadi 1 L8 s pioCRimesifaai AL RBIRRS YrRiankid R 8aRAIHHE awithout 400

ng/ml mGas6, and lysed. Lysates were transferred to anti-phospho-tyrosine - 41 - antipody
4G10-coatecPlRi SYBtResiswel| Fhide anibedl A0Y, FREQETde SR RRARY HEBBLRRIYith 0.5 pg/ml
of biotinylatedmiranti-Ax| antibody 12B7, AP-conjugated streptavidin, and AttoPhos substrate solution
in order to collect fluorescence intensities. See text for details. As demonstrated by 5
concentfation-dependent decrease of the relative Axl phosphorylation in the cervical cancer cell line
CasSki, the ral hetirdosfamieddycsisBrameagiown shfatorenions-and aviboey apcamingspof the

invention wegg ahie ta bigck lioanghindHopd-RpMAigpAhl L EAGRNHY steddpasg Ay to similar

extent. 10Figure 18. ELISA experiments to compare the effects of rat and chimeric anti-Ax| antibodies
on Ax] phosph8ryhatmartibories el dises, dvigeal ighhant pravy &R H6etRRY ng/mi, 100

ng/ml, 300 NgRuABGIBBNRN, tbPeéak Brdpkegegimhoéntibantah bentibatydlaBcbdihgriehimeric anti-Ml
antibody chllB?éB treated, with or \githou 400 f Iml 15 mGaﬁj6 an fiﬁ%ed }%igi‘f P aldehyde Cells
were wished AIERChRPSFIRRS (idBR -2l HRELS, FENINND AR RISS ?’I&)ﬁrfaz/TyrZM)
primary antibaffipjtyl RBiwrang)geakorentiietshitiogtaphiargeinelestiypphorgsis angttifthékelidine solution
in order to megasur baqg,% intengiti iex -ﬁbeé@_' raf anti ti 11B7 (A) and
the chimeric g%%’-M%a ti %dy 2oi§rﬁ1§g%ﬁsﬁ%ﬁ'hé i?\%lntlon v%?gge’bl? ig'blg%é(%gsgﬁ%uced

-

activation of Ganegy MRitE GAREERATSINSKIREN RIS, chalnts) ohihe &YeRtial fRficated by
concentrationtgaperdessidesieazmoftte miswve pdSdndt, Vdiidinasgsabesplaerdetiglar 25Figure 19.

TUNEL stainin tobi_nves' atte the comhin t(%ri%I eLfgct S;i at l(r’llj[‘i-é\g( gntébodi%% cargﬁial
chemot?‘ferap'é\%'i'& 5§@ﬁt R come bsr?Ja 1R AR RKEREN Qvaltan cancer cens Muman

NCI/ADR-REé&xpressad cantievdiet owarenreglobblitechaits 16 thgnimedrdinnrotainiisody or the
antagonistic %&é&h@&ﬂm He%e@%a?ée%a&s&mm?E@a&mﬁw&rﬁ%%mtraﬁons of

100 pM, 150 pM, or 200 pM. Applying a commercially available kit, TUNEL staining was performed in
order to visuZPRAEHIPBS AR @lﬁ@?&?%ﬁﬁﬁh@%@%ﬁoyﬁﬂimf Y38 hence no
apoptosis, was eRsesRshulitr o/ AR RinStwdisaniracteal, aells, thainetethel 2eritated with 100 pM
of doxorubicin re(%:(tr(zllﬁ?ss oft\%hﬁthe %ell% héslr\,‘/gogeen co-incubated with control antibody or the
antagorffstic e{ﬁﬂ'- P %88)/' 70{&)53 I—Yoweve‘r, at a concentration of 150 pM of doxorubicin, only
very week apoptosis could be detected in cells co-treated with control antibody, whereas co-incubation

with the antagogiafie,antsAxkantingnddB Liarts ihe SHbaiprisld dnsieniel apoRiasis (middie)

Also in the presence of 200 pM of doxorubicin, co-incubatign of cells with 11B7 significantly increased

apoptosis ratéVastihRR e SUERr faHg IR ip Atheh MPIEiRS19n S Shifbg IBERRIRG, indicating
that co-treatmgi phayea Epiiicktiente Ssiendouplingatiawib bothisbied ethendpsitiategents and
antagonistic anti-Ax| antibodies of the invention may, be suitgbl gvercome,drug resistance. Figure
20, SofPagar TRASHP LGt HELb SR Srett of TATIGHL Bhabodrar o
chemotherapeutidustenay die Bngioesged istnthe endbady ronanigen efainenistaaoties @lls. Human
C-8161 me'ﬂ@ﬂmr&ﬁ'\é@é&h%%@m%rﬂ{sﬁt@ﬁﬁég&%@aWﬁ%&%ﬁ@,@éﬁ?Mnisﬂc anti-AXL

antibody 11B7 at a final concentration of 2.5 pg/ml. Combined with cisplatin at the indicated
concentrationg?ea@’éﬁféﬁ?@é’oﬁféﬁ%‘é?@(ﬁé?@“&ﬁ%%% RGO WFSEESAY hottom agar layer for 5

days. 20 Stained with MU, the area of colonies was then measured. See text for details. Absolute
numbers reflecting the overall area. of colonjes (A).and, the regativ rowth. inhibiti @L alculated on
the basi& of thﬁgs%g%r £¢ g?é{ S ”3?/’\/%&'/1‘3 %o?hpéﬁ?e rosﬁmrteng A I%Bh?% ge%;érn d%z%t%ég with cisplatin led
to colony growthamtaftestion isushl @scalcpdicirniopsannd. ipxliheheitatietapiitbryagent.

Preferably, these antibody conjugates are useful in targeting cells, e.g.

cancer cells, expressing "AXL, for elimination. The linking of



25 effect of 1137 alone in the range of 30%, combination with the antagonistic anti-Axl antibody 1137
resulted in a significantly potentiated inhibitory effect of cisplatin on soft agar growth of C-8161
melanoma cells, particularly at lower concentrations of cisplatin. - 43 - Examples General comment
The following examples, including the experiments conducted and results achieved, are provided for
illustrative purposes only and are not to be construed as limiting upon the present invention.
Example 1. Generation of AXL overexpressing R&f fibroblasts as immunouen and AXL
overexpressing NIH3T3 fibroblasts as 10experimental model system The full length.coding sequence
for the humaﬁ%&%ﬁquﬂg FRaEe & P RJENEYAR AR ‘gemﬂﬁ%&&&%’é{f@‘ﬁ% Center for
Biotechnologtinfarmeation (NGRY tefetereessddpiiecel(divbifiaif B )awd soshirc iomed iofo 15 pLXSN
via flanking recognitign elements for th iction. endonucleases ampil, thereby
resulting in tl‘fgr}‘égﬁro\%rrgla é')?&rré%sigﬁqt}gcﬁ)%ﬁpﬁ%%ﬂ? XLP.’PFor e 3@@%%%%98%%0%5 that
specifically biadicishtnperanibosyr combiosiies kilieshnXargess fibeoitasesstasisovdtexpressing

human AXL yate Genel. Ry resrodid Asinlanaieiman Prifaft03ishRenpReflisdvere seeded
on 60 mm culture dishes and transfected Wlthﬂ%’g‘éml B%X N vector or pl.XSN-hAXL using the

calcium phoSpHIEIRRED NAYES 84 HhedtumMNva rep aéeif;by #sh medium in which Phoenix-E

cells were incubated for 4 is h. The supernatants of Phoenix-E cells releasing pLXSN or pLXSN-hAXL

ecotrophic vigus, were harvgsted and used for.the incubation of subconfluent Rajl cells (2x105 cells per
6 cm dish) foEu ?ﬁrﬂ%eprg%ee c@% égﬁ/@r{éﬂ%e(}f] %%%%nﬁaﬂcﬁ? ?%él%ngggélgg é oenix-E cells
were re-incubdten viitinge stomjodaber wivithh. dfisicarciemothierapeuiice ddiaigs ssuehd adection of the

30 Ratl fibro ' nr fRalybeRg AN gkendan. sytiighipfection cycle
was peﬁo’rm gﬂét,t@rrw éﬁéﬂﬁ%ﬁ%&fﬁ%ﬁﬁ%ﬁ?{cﬁéﬁe@ﬁ# G@lg \;%zzggged. Usually,

stable cloneéa@YERRSIMASr L1ariRls e Maxirnsingid ArignaMi dabietRheE RSs propagated
and quantifieddar mesabrangclocalizzhugmesiBLeezpressemehy BACSaniiia-ih dstail, 1x105 cells

were harvested with 10 mM.EDTA in RBS, washed on ith. FAC f , 3 S, 0.4%
azide) and sé@%%#ygé"\}géﬁ%'ﬁ chﬁia'r%ap?atg]ﬁﬂ:@‘ggf@t%gr@s%?grg? ﬁnéﬁqggoo rpm to
remove supeonatafitheainiit: reifisrmidinkershthadusieant-Abe w@@rymiﬁrpadiﬁimmmm (R&D
Systems, 3 PAUGRIGPUSHIRENS AP GHE ARBHOREAS IR AR hrbrdielied NERMEGCS buffer

and resuspended In"100 p1/well of PE-conjugated to donkey anti-mouse secondary antibody
(Jackson) dilidy thisgsshneiesbutfes W@E%i%u%fp@ﬁ’si%%%%q‘rﬂ% B&:&a¥HIREY RFin the dark for
30 min, wash@skbatssivatineARS buffer and analyzed using an Epics XL-MCL flow cytometer
(Beckman Coulter). 15Figure 1 shows the FACS analysis of the polyclonal Ratl-Mock population stably
infected with pLXSN empty vector and Ratl-AXL c1.2 stably infected with pLXSN-hAXL, and
demonstrate§ A Inverfier fretroreiatescie sl pharmaceninR) agmpssiiateomprsinaoheditionally, in

order to,genesaip asuifablp calilas MOARNsYSIEMHE VRS IR IAWPEse IndiRtRR3Jforoblasts

stably overexpressing AXL were generated in analc;,%é,to procedures described for Ratl. In brief 3x105
Phoenix-E celB aitferdyRiainabbnting Sumihed fEHR aMeNi9Rstected with 2 pg/ml pLXSN vector or
PLXSN-AXL cDNA using the calcium phosphate 25 method. After 24 h, medium was replaced by fresh

medium in which Phoenix-E cells.werg incubat r The s atants pf P% enix-E cells
releasing pL 1‘§ﬁ o?ﬁTXSWﬂR?&'%@otrgghi%n\}ﬁg)&%vd:rg%rgri{?es%éﬁs useaao ]‘(%)? %Qr#]ﬁézbation of
subconfluent ¢orFBIBdellof(2%hes betentiens drnederablor 3HGH the preseprRIiteMPdfbrane (4 mg/ml;
Aldrich), Simyjapeaiialiical or a diagnostic composition.

it s 'preferred that said pharmaceutical composition comprises a
pharmaceutically acceptable carrier and/or diluent. The herein disclosed
pharmaceutical composition may be parially useful for the freatment of
s  disorders associated with, accompanied by or caused by AXL expression,
overexpression or hyperaciivity, e.g. hyperproiiferative diseases,
cardiovascular diseases, in pariicular artherosclerosis and thrombosis,
diabetes related diseases, in particular glomerulér hypertrophy or diabetic



30 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/m1; Aldrich). Likewise,
a third infection cycle was performed. After changing the medium, selection of NIH3T3 cells with G418
- 45 - was started. Usually, stable clones were picked after selection for 21 days. A panel of stable
clones was propagated and quantified for membrane-localized AXL expression by FAGS analysis. In
detail, 1x105 cells were harvested with 10 mM EB®A in PBS, washed once with FACS buffer (PBS,
3% FCS, 0.4% azide) and seeded on a 96 well round bottom plate. The, cells were spun for 3 min at
1000 rpm to FERFAPAtNe BB PRI IR P GUDRESEN Rith Rith PRS JERItE Rt RN R Bantibody
MAB154 (R&hezystatancarpubdidnCeatasigapenisings vaiesncukidiag orcinrdoy 1t iviahed 10 twice
with FACS bxffer and resus%?én@d%d in 100 R well of P -c%nﬁgﬁlaated %%@gé% anti-mouse secondary

antibody (Ja @SHP DRy in %eggabu &.C?Hg%rerﬁ‘%uspensio(ﬁs werencubatad-on ice and in the
dark for 30 nmianeershpbaldte wan¢AG Santfeatit d cansigr.c Basinl an exsipbagusi@ndiow cytometer

(Beckman Couighadaaf et Sptimliecater, Balis ekiiepalurna! Sbhidal dvdeck poplation
stably infected with pLYSN empty vector and NI13T3-AXL c1.7 stably infected with pLXSN-hAXL, and
demonstrate§30RE oUBHESIArea8RA ANt dead 80 28k TR RCRSp RISEINBE Y REGPIESEB Bkample 2.
Generation ofgabristic’didemanostastabaritiodignddsngairinlamh@ndstiy ardaedies were raised by
injection of approximately 10x105 frozen cells of Ratl-AXL c1.2 both i.p. and subcutaneously into
Lou/C 25 or Long Evans rats. After an 8-week interval, a final boost was given i.p and subcutaneously

3 d before fuSibe.tEusiShypleteestivifgloneseie rifarsP BX 68can8otied with. thignatingridriehspleen cells
was petiormegkacsilinade P adaid mRaRA PSR Be ey hEdamias, Allpwayecks, first

supernatants from hybridomas were collected and tested in a primary FAGS 30 screen’for binding to
NI13T3-AXL efl. EXastiftsRegaiies NRgUrEN o GeBmTiRSRceREeIB N SePRIRRCTYIAE: binding were

further cultivaiggrdaeiprbanalsiupaa kR, thRfeslenemdiibe sSAXereigHEfieg angyre-analyzed
for specific binding to AXL gn NIH3T -AX%\_HC f&roblasts versus NIH3T3- - Mqgk control cells.

1.7 1 13T3- -46
Purified antibBi §5§'élii ﬁ?%‘?ﬁ'&iﬁ §E6°K pl%’f%{ %flf%ﬂ‘?tﬁb%ﬁ%g?s!'%ﬁt‘Hgﬁqlﬁ'ﬁﬁl fhock control
cells were furthengesefékeedXh. ARtiKinasd phggphteylation ELISAS, and ELISAs to determine the
isotype were performed. For purification of rat antibodies, supematants were spun for 20 minutes at

5,000g and subsequently sterile filtered. 500 pi of protein G sepharose FF were added and incubated
at 4C for at |daxsmnes P sWishisPhREBRoSHERAN G3E IR SYGIRIEHITARMSE AligRt R rded and

protein G mayiwaswRRD ek fcandithdRfe phosihatetritfelot crkidizibykinaiesisder (100mM) pH
2.1. Elution fractions were "ﬂmediai:l?\!ya ebuffered 10to neutral pH by a din%.lM Tris pH 8.0 and
) &

dialyzed agaiﬁ@[ Softfe o?@oo ona%ezgnﬁg‘éj ?,é%“fsésﬁ’é‘éf% 8%0%“3\;” ourt £ 3T3-AXLcl. 7

fibroblasts bustadlel\lEH[B&Mocﬁt&;om%ﬁ@ﬁtmhMQ@HEﬁ-iﬁ@I@l@eMﬁ?ﬁogpﬁO%ﬂon in the
same colls. “aRrRASdd JUWeIe kil SoBROBRAGHARREToAN aniagenisierauimes (11187,

110D12, 16E7, and 11111D5, in the following examples referred to as 1187, 10D12, 6E7 and 11D5,
respectively), GBPRSIINRE C AibPRIAYTISEER 1A 19981 SHARE Ab\An§HBhigH88%8ferred to as

11D7 and 2AR)NansisiRicAnEoLaatigitih(@ Lddmboditite fellewibg eftutlestpiaifeddatas 1D5) were
kryoconserve\gva%,%?nggs‘llj Cslrori]r(xatgéxlzénous, intraperitoriea!, subcutaneous, intramuscular,
topical, intradermal, intranasal or infrabronchial  adminisiration. The

25 . compositions of the invention may aiso be administered direcily o 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

30 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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dose; however, doses below or above this exemplary range are envisioned,
especially considering the aforementioned factors. If the regimen is a
continuous infusion, it should also be in the range of 1 pg to 100 mg per
kilogram of body weight per minute.

Progress can be monitored by périodic assessment. The compositions of the
invention may be administered locally or systemically. Preparations for
parenteral administration include sterile aqueous or non-aqueous solutions,
suspensions, and emulsions. Examples of non-aqueous solvents are

10 propylene glycol, polyethylene giycd[, vegetable oils such as olive oil, and
injectable organib esters such as ethyl oleate. Aqueous carriers include
water, alcoholic/agueous solutions, emulsions or suspensions,  including
saline and buffered media. Parenteral vehicles include sodium chioride
solution, Ringer's dextrose, dextrose and sodium chloride, lactated Ringer's,

15 or fixed oils. Intfravenous vehicles include fluid and nutrient replenishers,
electrolyte replenishers (such as those based on Ringer's dextrose), and the
like. Preservatives and other additives may also be present such as, for
example, antimicrobials, anti-oxidants, chelating agents, and inert gases and
the like. Furthermore, the pharmaceutical composition of the invention may

20 comprise further agents depending on the intended use of the
pharmaceutical composition. It is particularly preferred that the
pharmaceutical composition- comprises further active agents like, e.g. an
additional antineoplastic agent, small molecule inhibitor, anti-tumor agent or
chemotherapeutic agent.

25
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.

30 .
Many antineoplastic agents are presently known in the art. In general the
term inciudes all agents that are capable of prevention, alleviation and/or
treatment of hyperproliferative disorders. In one embodiment, the
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antineoplastic agent is selected from the group of therapeutic proteins
including but not limited to antibodies or immunomodulatory proteins. In
another embodiment the antineoplastic agent is selected from the group of
-~ small molecule inhibitors or chemotherapeutic agenis consisting of mitotic
5 inhibitors, kinase inhibitors, alkylating agents, anti-metabolites, intercalating
antibiotics, growth factor inhibitors, cell cycle  inhibiiors, enzymes,
topoisomerase inhibitors, histone deacetylase inhibitors, anti-survival agenis,
biological response modifiers, anti-hormones, e. g. anti-androgens, and
antiangiogenesis agents.
10 )
Specific examples of antineoplastic agents which can be used in
combination with the antibodies provided herein include, for example,
gefitinib, lapatinib, sunitinib, pemetrexed, bevacisumab, cetuximab, imatinib,
trastuzumab, alemiuzumab, rituximab, erlotinib, bortezomib and the like.
15 Other specific antineopiastic agents o be used in the compositions as
described and claimed herein include for example, chemotherapeulic agents
such as capecitabine, daunorubicin, daunomycin, dactinomycin, doxorubicin,
epirubicin, idarubicin, esorubicin, bleomycin, mafosfamide, ifosfamide, -
cytosine arabinoside, bis-chloroethylnitrosurea, busulfan, mitomycin C,
20 actinomycin D, mithramycin, prednisone, hydroxyprogesterone, testosterone,

- tamoxifen, dacarbazine, procarbazine, hexamethyimelamine,
pentamethyimelamine, mitczxantrohe, amsacrine, chiorambucil,
methylcyclohexyinitrosurea, ~ nitrogen mustards, meiphatan,

cyclophosphamide, 6-mercaptopurine, 6-thioguanine, cytarabine (CA), 5-

25 azacytidine, hydroxyurea, deoxycoformycin, 4-hydroxyperoxycyclophosphor-
amide, S-fluorouracil {5-FU), 5-ﬂuoz‘odeckyuridine (5-FUdR), methotrexate
{(MTX), colchicine, taxol, ‘vincristine, vinblastine, etoposide, trimeirexate,
teniposide, cisplatin and diethyistilbestrol (DES). See, generally, The Merck
Manual of Diagnosis and Therapy, 15th Ed. 1987, pp. 1206-1228, Berkow

30 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 agenis
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may be used individually (e.g., 5-FU and an antibody), sequentially (e.g., 5-
FU and an antibody for a period of time followed by MTX and an antibody),
or in combination with one or more other such antineoplastic agents (e.g., 5-
FU, MTX and an antibody, or 5-FU, radiotherapy and an antibody}.

The term antineoplastic agent may also include therapeutic procedures, as
for example irradiation or radiotherapy.

The pharmaceutical composition of the invention can be used in human
10 medicine and can be used also for veterinary purpbses.

Additionally, the invention relates to the use of the antibody of the invention,
the nucieic acid molecule, the vector, the host of the invention or an antibody
obtained by the method of the invention for the preparation of - a
15 pharmaceutical composition for diagnosis, prevention or treatment of
hyperproliferative  diseases, cardiovascular diseases, in parficular
artherosclerosis and thrombosis, diabetes related diseases, in particular
glomerular hypertrophy dr diabetic nephropathy, and particularly of disorders
associated with, accompanied by or caused by AXL expression,
20  overexpression or hyperactivity.

A hyperproliferative disease as mentioned above includes any neoplasia, i.e.
any abnormal and/or unconfrolied new growth of tissue. The ferm
"unconirolled new growih of tissue” as used herein may depend upon a

25 dysfunction and/or loss of growth regulation. A hyperproliferative disease
includes tumor diseases andfor cancer, such as metastatic or invasive
cancers.

In a preferred embodiment of the use of the invention, said hyperproliferative
0  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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cervical cancer, liver cancer, thyroid cancer, and head and neck cancer, or
hyperplastic or neoplastic diseases or other AXL expressing or
overexpressing hyperproliferative diseases.

5 In yet another embodiment the present invention refers to the use of an anti-
AXL-antibody, preferably the antibody of the present invention for the
manufacture of a medicament for the co-administration with an .
antineoplastic agent for the treatment of one of the ébove mentioned
disorders.

10 .

According to a further preferred embodiment the present invention is
directed o the use of an anti-AXL antibody for the manufacture of a
pharmaceutical composition for the treatment of drug resistant cancer. in a
particularly preferred embodiment, the anti-AXL antibody is a monoclonal
15 antibody as defined in claims 1-22.

Further the present invention relates to a diagnostic composition comprising

the anﬁbody of the invention, the nucleic acid molecule, the vector, the host

of the invention or an antibody obtained by the method of the invention and
20 optionally a 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 suitabie sample, comprising
25  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.

30 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 aftacked by immune system
functions such as the compiement system or by cell-mediated cyiotoxicity,
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thereby reducing the number of or eradicating cancer cells. These
considerations equally apply to the treatment of metastases and re-current
tumors.

s In another aspect of the present invention, the antibody of fhe invention is
coupled to a labelling group. Such. antibodies are particulariy suitable for
diagnostic applications. As used herein, the term "labelling group" refers toa
detectable marker, e.g. a radiolabelled amino acid or biotinyl moieties that
can be detected by marked avidin. Various methods for labelling

1o polypeptides and glycoproteins, such as antibodies, are known in the art and
may be used in ;performing the present invention. Examples of suitable
labelfing groups include, but are not limited to, the following: radioisotopes or
radionuclides (e.g. H, ™C, *N, ¥8, *Y, ®T¢, "in, ¥, ), fluorescent
groups {e.g. FITC, rhodamine, lanthanide phosphors), enzymatic groups

15 (e.g. horseradish peroxidase, f-galactosidase, Iuciferase, alkaline
phosphatase), chemiluminescent groups, biotinyl groups, or predetermined

~ polypeptide epitopes recognized by a secondary reporter {e.g. leucine zipper
pair sequences, binding sites for secondary antibodies, metal binding
domains, epitope tags).

20
In certain aspects, it may be desirable, that the labelling groups are attached
by spacer arms of various Eengths to reduce potential steric hindrance.

In another embodiment the present invention relates to a method of
25 assessing for the presence of AXL expressing cells comprising contacting
the antibody of the invention with cells or a fissue suspected of carrying AXL
on theirfits surface. Suitable methods for detection of AXL expression in a
sample may be an Enzyme-Linked Immunosorbent Assay (ELISA) or
immunohistochemistry (IHC).
30
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 welis are
rinsed and treated with a blocking agent such as milk protein or albumin to
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prevent nonspecific adsorption of the analyte. Subsequently the wells are
treated with a test sample. After rinsing away the test sample or standard,
the wells are treated with a second AXL antibody that is labelled, e.g. by
conjugation with biotin. After washing away excess secondary antibody, the

s - label is detected, e.g. with avidin-conjugated horseradish peroxidase (HRP)
and a suitable chromogenic substrate. The concentration of the AXL antigen
in the test samples is determined by comparison with a standard curve
developed from standard samples.

10 For IHC, paraffin-embedded tissues may be used, wherein the tissues are,
e.g. first deparaffinized in xylene and then dehydrated, e.g. with ethano! and
rinsed in distilled water. Antigenic epitopes masked by formalin-fixation and
paraffin-embedding may be exposed by epitope unmasking, enzymatic
digestion or saponin. For epitope unmasking paraffin sections may be

15 heated in a steamer, water bath or microwave oven for 20-40 min in an
epitope refrieval solution as for exampie 2N HCI solution (pH 1.0). in the
case of an enzyme digestion, tissue sections may be incubated at 37°C for
10-30 minutes in different enzyme solutions such as proteinase K, trypsin,
pronase, pepsin etc. |

20 ‘

| After rinsing away the epitope refrieval solution or excess enzyme, tissue

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

25 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.
Examples therefore are biotin labelled secondary antibodies that are
recognized by streptavidin coupled horseradish peroxidase. Detection of the

30 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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blocking AXL function comprising contacting the antibody of the invention
with cells or a tissue suspected of carrying AXL on theirfits surface under
conditions, wherein the antibody is capable of blocking AXL function. The
contacting may be in vitro or in vivo.

The invention also reiatés to a method of treatihg a hyperproliferative
disease, cardiovascular diseases, in particular artherosclerosis and
thrombosis, diabetes related diseases, in particular glomerular hypertrophy
or diabetic nephropathy, comprising, administering tfo a patient in need
10 thereof a suitable dose of the antibody or antibody fragment or derivative
thereof of the present invention. The hyperproiiferati\re disease is preferably
selected from disorders associated with, accompanied by or causedlby AXL
expression, overexpression or hyperactivity, such as cancer, e.g. breast
cancer, colon cancer, lung cancer, Kidney cancer, follicular lymphoma,
13 myeloid leukemia, skin cancer/melanoma, glioblastoma, ovarian cancer,
prostate cancer, pancreatic cancer, Barrell'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
20 diseases.

According to another preferred embodiment of the invention the cancer to be
{reated is a drug resistant cancer. ' '

s The invention further relates to a methed 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.

30 Finally, the invention relates to a kit comprising an anfi-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.
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All embodiments covering the compounds disclosed herein can be used as
single compounds or in combination for the preparation of a medicament.
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Figure Legends

_Figure 1. Flow cytometry analysis of cell surface AXL in Ratl-Mock and
Ratl-AXL cl.2 fibroblasts. Polyclonal Ratl-Mock and cional Ratl-AXL cl.2

5 cellé, generated by _infection of Ratl fibroblasts with pLXSN and plLXSN-hAXL
ecotrophic virus, réspectiveiy, were collected and stained with mouse conirol
antibody 72A1 (left panel) or mouse anti-AXL MAB154 primary antibody
(n‘g'ht panel) at 3 pg/ml and PE-conjugated anti-mouse secondary antibody.
See text for details. Staining of Rati-AXL. cl.2 cells resulis in a shift by three

10 orders of magnitude and demonstrates AXL overexpfession'on the surface
of these celis.

Figure 2. Fiow cytometry analysis of cell surface AXL in NIH3T3-Mock
and NIH3T3-AXL cl.7 fibroblasts. Polyclonal NIH3T3-Mock and clonal

15 NIH3T3-AXL cl.7 cells, generated by infection of NIH3T3 fibroblasts with
pLXSN and pLXSN-AXL ecolrophic virus, respectively, were collected and
stained with mouse control aniibody 72A1 (left panel) or mouse anti-AXL
MAB154 primary antibody (right panel) at 3 pg/m! and PE-conjugated anti-
mouse secondary antibody. See fext for details. Staining of NIH3T3-AXL cl.7

20 cells results in a shift by two orders of magnitude and demonstrates AXL
overexpressicn on the surface of these cells.

Figure 3. Flow cytometry analysis of cross-reactivity of rat-anti AXL
antibodies with mouse and cynomolgus monkey AXL as well as human
s Mer and Sky. HEK293T fibroblasts were {iransiently fransfected with
pcDNA3, pcDNA3-hAXL, pcDNA3mMAXL, pcDNA3-cyAXL, pcDNA3-hMer, or
pcDNA3-hSky. Cells were collected and sfained with 10 pg/m! anti-AXL 1D5,
11D5, 11B7, 10D12, 8E7, 2A1, 11D7 or 12B7 primary antibody and/or PE-
conjugated donkey anti-rat secondary anibody, or PE-conjugated donkey
3 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 conirast, all fested anti-AXL aniibodies cross-reacted with
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cynomolgus monkey AXL.

Figure 4. ELISA experiments to investigate the effects of rat anti-AXL
antibodies on AXL receptor phosphorylation. NIH3T3-AXL c¢l.7
s  fibroblasts (A) and NCI-H292 lung cancer cells (B) were starved, pre-
incubated with 10 pag/ml of mouse control antibody 72A1 as well as the rat
anti-AXL antibodies 2A1, 11D7, 11D5, 11B7, 8E7, or 10D12, treated with or
without 400 ng/ml mGasB, and lysed. Lysates were fransferred o anti-
phospho-tyrosine antibody 4G10-coated Maxi-Sorp 896 well plates, which
10 . then were washed and incubated with 0.5 pg/ml biotinylated rat anti-AXL
antibody 12B7, AP-conjugated sireptavidin and AttoPhos substrate solution
in ordér to collect fluorescence intensities. See text for details. The rat anti-
AXL antibodies 11B7, 11D5, 6E7, and 10D12 were able to block or reduce
ligand-mediated AXL acfivation as indicated by decreased phosphorylation,
15 and are thus considered antagonistic anti-AXL antfibodies. in contrast, the rat
‘anti-AXL antibodies 2A1 and 11D7 stimuiate. basal AXL activation as
indicated by increased phosphorylation, do not significantly reduce ligand-
mediated AXL activation, and are therefore considered agonistic anti-AXL
antibodies. |
20 .
Figure 5. ELISA experiments to investigate the effects of rat anti-AXL
antibodies 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,
25 treated with or without 400 ng/ml mGas6, 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 sofution in order to measure
absorbance intensities. See text for details. The rat anti-AXL antibodies 11B7
30 and 11D5 were able fo 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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by increased phosphorylation, does not reduce !igandmmediateq pa2ip4d
MAP-Kinase activation, and is therefore considered an agonistic anti-AXL
~ antibody.

5  Figure 6. ELISA experiments to investigate the effects of rat anti-AXL
antibodies on Akt-Kinase phosphorylation. NIH3T3-AXL cl.7 ﬁbrobiasis
(A) and Calu-1 lung cancer cells (B) were starved, pre-incubated with 10 pg/
ml of the isotypic control antibody 1D5 as well as the rat anti-AXL. antibodies
11D5, 1187, or 2A1, treated with or without 400 ng/ml mGas6, and fixed with
10 fonna!déhyde. Cells were washed, gquenched 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. The rat anti-AXL antibodies 11B7
and 11D5 were able to block or reduce ligand-mediated Aki-Kinase
15 activation as indicated by decreased phosphorylation, and are thus
considered antagonistic anti-AXL antibodies. In contrast, the rat anti-AXL
antibody 2A1 stimulates basal Aki-Kinase activation as indicated by
increased phosphorylation, does not reduce ligand-mediated Aki-Kinase
activation, and is therefore considered an agonistic anti-AXL antibody.
2 _
" Figure 7. ELISA experiments to compare the effects of rat and chimeric
anti-AXL antibodies on Akt-Kinase phosphorylation. NIH3T3-AXL cl.7
fibroblasts were starved, pre-incubated with 50 ng/ml, 100 ng/mi, 300 ng/mi, |
500 ng/ml, and 1 pg/mi of rat anti-AXL antibody 11B7 or chimeric anti-AXL
25 antibody ch11B7, as well as 50 ng/ml, 100 ng/mil, 300 ng/ml, 500 ng/ml, 1
ug/ml, 5 ug/ml, and 10 pg/mi of rat anti-AXL antibody 11D5 or chimeric anti-
AXL antibody ch11D5, treated with or without 400 ng/mi mGas6, and fixed
with formaldehyde. Cells were washed, quenched and incubated with anti-
phospho-Akt (Ser473) primary antibody, HRP-conjugated anti-rabbit
3 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 anfibody 1105 or
chimeric anti~AXL antibody ch11D5 were able to inhibit ligand-mediated Akt~
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Kinase activation to similar exient as indicated by decreased
phosphorylation. Thus, as compared to their respective rat counterparts, the
chimeric anti-AXL antibodies ch11B7 and ch11D5 maintained activity.

Figure 8. Competition ELISA experimentis to investigate binding
properties of rat anti-AXL antibodies. 96 well Maici—Sorp plates were
coated with 1 pg/mi human AXL-ECD and pre-incubated with 10 pg/mt of
unbiotinylated isotypic control antibody 105 or rat anti-AXL antibodies 11B7,
11D5, 6E7, 10D12, 11D7, or 2A1. After incubation with 0.5 yg/mi biotinylated
isotypic control antibody 1D5 or bibtinyiated rat anti-AXL antibodies '11'87,

- 11D5, BE7, 10D12, 11D7, or 2A1, and addition of AP-conjugated

Streptavidin and AttoPhos substrate solution, fiuorescence was collected to
measure bound biotinylated antibodies. See text for details. The control
antibody 1035 did not bind to AXL-ECD. The antagonistic anti-AXL. antibodies
11B7, 11D5, 6E7, and 10D12 competed with each other for the same or
strucfiurai{y adjacent epitopes. The agonistic antibodies 11D7 and 2A1
recognize different epitopes and do not compete with the antagonistic
antibodies for binding to the AXL-ECD. |

Figure 9. Wound healing/scratch assay to investigate the effects of rat
and chimeric anti-AXL antibodies on cell migrafion and proliferation.
After grown to confluency, NCI-H292 lung cancer cells were starved and
wounded with a pipetie tip. In the presence of 10 pg/ml of the isotypic control
antibody 1D5, the antagonistic rat anti-AXL antibodies 11D5, 1187, 6E7, or
10D12, the chimeric anti-AXL antibodies chn11D5 1gG2 and chn11B7 g2,
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 fo the isotypic contro! antibody
1D5, the antagonistic rat anti-AXL. antibodies 11D5, 1187, 6E7, and 10D12,
as well as the chimeric anti-AXL antibodies chn11D5 IgG2 and chn11B7
igG2 reduced the re-population of the cleared area, whereas the agonistic
rat anti-AXL anfibodies 2A1 and 11D7 led to complete wound closure.



1,014,856 111 2G4 -1,0 8,557 1l 2H7 1,091,258 Ill 3A1 2a 1,5 82,559 11l 3A2 2b 1,0 7,4 60 Il 3A3

-38 -

Figure 10. Boyden chamber/iranswell assay to investigate the effects
of rat anti-AXL antibodies on directed cell migration. Serum starved
NIH3T3-AXL cl.7 fibroblasts were pre-incubated with 10 pg/ml of the rat anti-

s  AXL antibodies 4A8, 11B7 or 2A1, plated on top of collagen l-coated
FiuoreBlock inserts and exposed to serum-free medium with or without Gasé
in the lower compartment. After 7 h, transmigrated cells were stained with
calcein-AM, and fluorescence of each well was measured. See text for
details. The antagonistic anti-AXL antibody 11B7 reduced both basal and

10 GasB-induced migration of NIH3T3-AXL cl.7 fibroblasts, whereas the
agonistic rat anti-AXL antibody 2A1 increased ligand-induced and, in
particular, basal migration of NIH3T3-AXL cl.7 celis. The aniibody 4A6 did
not affect directed cell migration.

15 Figure 11. AlamarBlue™ assay to investigate the effects of rat anti-AXL
antibodies on Gas6-induced cell proliferation, Serum starved NIH3T3-
- AXL cl.7 fibroblasts were pre-incubated with 20 pg/ml of the mouse control
antibody 72A1, the rat antagonistic anti-AXl. antibodies 11D5 and 1187, as
well as the agonistic anti-AXL antibody 2A1, and grown in the absence or
20 presence of 400 ng/ml Gas6. After 4 days, AlamarBlue™ was added fo the
cells and absorbance was measured. See text for details. The antagonistic
anti-AXL antibodies 11D5 amd 11BY inhibited Gasb6-induced proliferation of
NIH3T3-AXL cl.7 fibroblasts, whereas the agonistic rat anti-AXL antibody
2A1 increased ligand-induced and, in particular, basal proliferation of

25 NIH3T3-AXL cl.7 cells.

Figure 12. Caspase-3/7 assay to investigate the effects of rat anti-AXL
antibodies on Gas@-mediated anti-apoptosis. Serum-starved NIH3T3-
AXL cl.7 fibroblasts were pre-incubated with 10 pg/mil of the isotypic control
30  antibody 1D5, the antagonistic rat anti-AXL antibodies 1187 and 11D5, or
the agonistic rat anti-AXL antibodies 11D7 and 2A1, and treated with or
without Gas8. Apo-ONE substrate solutich was added and flourescence was
collected {o measure caspase-3/7 activity. See text for details. Compared to
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the isotypic control antibody, the antagonistic rat anti-AXL antibodies 1187
and 11D5 reduced GasB-'mediated anti-apoptosis of serum-starved NIH3T3-
AXL ¢l.7 fibroblasts, and thus induced apoptosis. in conirast, the agonistic
rat anti-AXL antibodies 2A1 and 11D7 induced anti-apoptosis of serum-

s  starved NIH3T3-AXL cl.7 cells regardiess of the absence or presence of
Gas6, and therefore inhibited apoptosis.

Figure 13. Spheroid-based cellular angiogenesis assay to investigate
the effects of rat anti-AXL antibodies on VEGF-A-induced endothelial
10 cell sprouting. HUVEC spheroids were embedded in a 3D collagen gel,
-stimulated with 25 ng/m! VEGF-A and treated with indicated concentrafions
of the antagonistic rat anti-AXL antibodies 11B7 (A) and 11D5 (B) for 24 h.
The mean + SEM of the cumulative sprout length of 10 randomly selected
spheroids per data point was analyzed {left panel) and the relative inhibition
15 by the antibody was determined (right panel). Fitting of 1Csx curves and
caiculation of ICs values was performed with GraphPad Prism 4.03. See text
for details. The antagonistic rat anti-AXL antibodies 11B7 and 11D5 inhibited
VEGF-A-stimulated HUVEC sprouting in the spheroid-based angiogenesis
assay in a dose-dependent manner. Whereas treatment with the highest
20 concentration of 11B7 reduced HUVEC sprouting fo basal levels, inhibition
with the highest concentration of 11D5 was not as effective (left panel).
HUVEC sprouting was inhibited with ICs values of 9.8 x 10® M and 7.0 x 107
M for 11B7 and 11D5, respectively (right panel). | ' |

2s  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 inic 4 groups and
received 25 mg/kg of the isotypic control antibody 1D5 or the antagonistic rat

s 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
vive bioluminescence imaging on day 15, day 23, day 29, and day 34. See
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text for details. Compared {o the isotypic control antibody 1D5, the
antagonistic rat anti-AXL antibody 11B7 reduced the overall growth of PC-3-
LN prostate tumors in nude mice.

s Figure 15. Orthotopic xenograft model to investigate the effects of rat
anti-AXL antibodies on human prostate carcinoma metastasis in nude
mice. PC-3-LN prostate carcinoma cells were orthotopically implanted info
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

10 anti-AXL antibody 11B7, as weli as 40 mg/kg Sutent or 12.5 mg/kg Taxotere.
Post necropsy, selected organs (liver, spleen, lung, femur, and a part of the
lumbar spine) were collected and analyzed for the presence of metastases
via bioluminescence imaging. See text for details. Compared fo the isotypic
confrol antibody 1D5, the antagonistic ratl anti-AXL antibody 11B7 of the

15 invention reduced the occurrence of spleen metastases. Noteworthy, the
anti-metastatic effect of 1187 in this experiment was stronger than that of
Sutent.

Figure 16. immunhistochemical analysis of AXL expression in different
20 human malignancies. 17 human sd!id tumor types, each represented by

pairs of tumor tissue and maiching non-malignant tissue, were analyzed with

regard to AXL expression by immunhistochemistry. See text for details.

Results are summarized (A), whereby an intensity of 1 refers 10 weak

staining in more than 25% of inspected cells. Examples of most intense
25 sfaining 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-Ax! antibodies on Axl phosphorylation. CaSki cervical
30 cancer cells were starved, pre-incubated with 50 ng/ml, 100 ng/mi, 300
ng/mi, 750 ng/ml, 1 pg/ml, and 10 pg/m! of rat anti-Ax! antibody 11B7 (A) or
chimeric anti-Axl antibody ch11B7 (B), treated with or without 400 ng/mi
mGasB, and lysed. Lysates were ftransferred to anti-phospho-tyrosine
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antibody 4G10-coated Maxi-Sorp 96 well plates. Afterwards, plates were
washed and incubated with 0.5 pg/mi of biotinylated rat anti-Axl antibody

- 1287, AP-conjugated streptavidin, and AttoPhos substrate solution in order

to collect fluorescence intensities. See text for details. As demonstrated by
concentration-dependent decrease of the relative Ax! phosphorylation in the
cervical cancer celi line CaSki, the rat anti-Axl antibody 11B7 (A) and the
chimeric anti-Axl antibody ch11B7 (B} of the invention were able o block
ligand-induced activation of the receptor tyrosine kinase Axl to similar extent.

Figure 18. ELISA experiments to compare the effects of rat and

‘chimeric anti-Ax| antibodies on Axl phosphorylation. CaSki cervical

cancer cells were starved, pre-incubated with 50 ng/mi, 100 ng/mi, 300
ng/ml, 750 ng/mi, 1 pg/mi, and 10 pg/mi of rat anti-Axi antibody 11B7 (A) or
chimeric anti-Axl antibody ch11B7 (B), treated with or without 400 ng/ml
mGas6, 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 Tetramethyl-
benzidine solution in order to measure absorbance intensities. See fext for
details. The rat anti-Ax{ antibody 1187 (A} and the chimeric anti-Ax! antibody
ch1187 (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. | '

Figure 19. TUNEL staining to investigate the combinatorial effect of rat
anti-AXL antibodies and chemotherapeutic agents fo overcome drug
resistance in human ovarian cancer cells, Human NCYADR-RES ovarian
cancer cells were pre-incubated with 10 pg/ml of control antibody or the
antagonistic anti-Ax! antibody 11B7 and co-incubated with doxorubicin at
final concentrations of 100 pM, 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

1,241,8711113022b0,911,8721113D32a 1,054,573 111 3E1-1,249,7 74
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treated with 100 uM of doxorubicin, regardless of whether cells have been
co-incubated with control antibody or the antagonistic anti-Axl antibody 1187
(top). However, at a concentration of 150 M of doxorubicin, only very week
apoplosis could be detected in cells co-treated with control antibody,
5 whereés co-incubation with the antagonistic anti-Ax] antibody 11B7 resulted
in a substantial induction of apoptosis {middie). Also in the presence of 200
puM of doxorubicin, co-incubation of cells with 11B7 significantly increased
apoptosis rates as compared to cells being incubated with control igG
antibody (bofiom), indicating that co-treatment of even multi drug-resistant
10 - tumor cells with both chemotherapeutic agents and antagonistic anti-Axl
antibodies of the invention may be suitable to overcome drug resistance.

Figure 20. Soft agar assay to investigate the combinatorial effect of rat
anti-AXL antibodies and chemotherapeutic agents on anchorage-

15 independent growth of human melanoma celis. Human C-8161
melanoma cells either remained unireated or were incubated with the rat
antagonistic anti-AXL antibody 11B7 at a final concentration of 2.5 pg/ml.
Combined with cisplatin at the indicated concentrations, agar-embedded
cells were aliowed to grow on top of a 0.7% botiom agar layer for 5 days.

20 Stained with MTT, the area of colonies was then measured. See text for
details. Absolute numbers reflecting the overall area of colonies (A) and the'
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

s 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.

30 Further, the present invention shall be explained by the following examples
and the accompanying drawing figures.
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Examples

General comment

The following examples, including the experiments conducted and results
5  achieved, are provided for illustrative purposes only and are not fo be
construed as limiting upon the present invention. '

Example 1. Generation of AXL overexpressing Ratl fibroblasis as
immunogen and AXL overexpressing NIH3T3 fibroblasts _as
10 experimenta! model sysfem

. The full length coding sequence for the human receptor tyrosine kinase AXL
transcript variant 1 according to the National Center for Biotechnology
Information (NCBI) reference sequence (NM_021913) was subcloned into

15 pLXSN via flanking recognition elements for the restriction endonucleases
EcoRl and BamHii, thereby résut‘ting in the retroviral expression veclor
pLXSN-hAXL.

For the generation of antibodies that speciﬁcally bind to human receptor
20 tyrosine kinase AXL, Ratl fibroblasts stably overexpressing human AXL were
generated by retroviral gene transfer. In brief, 3x10° Phoenix-E cells were .
seeded on 60 mm culture dishes and transfecied with 2 yg/ml pLXSN véctor
or pLXSN-hAXL using the éalcium phosphate method. After 24 h, medium
" was replaced by fresh medium in.which Phoenix-E cells were incubated for 4
s 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° celis per 6 cm dish) for 3 h in the presence of Polybrene (4
mg/mi; Aldrich). Simultaneously, Phoenix-E cells were re-incubated with
fresh medium, which after another 3 h was used for a second infection of the
30 Rat! fibroblasts in the ﬁresence of Polybrene (4 mg/mi; Aldrich). Likewise, a |
third infection cycle was performed. After changing the medium, selection of
Ratl cells with G418 was started. Usually, stable ciones were picked after
selection for 21 days.
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A panel of stable clones was propagated and quaniified for membrane-
localized human AXL expression by FACS analysis. In detail, 1x10° cells
were harvested with 10 mM EDTA in PBS, washed once with FACS buffer

5 (PBS, 3% FCS, 0.4% azide) and seeded on a 96 well round botiom plate.
The cells were spun for 3 min at 1,000 rpm fo remove supernatant and were
resuspended with mouse anti-AXL primary antbody MAB154 (R&D
Systems, 3 pg/mi). Cell suspensions were incubated on ice for 1 h, washed
twice with FACS buffer and resuspended in 100 pliwell of PE-conjugated

10 donkey anti-mouse secondary antibody (Jackson) diluted 1:50 in FACS
buffer. The cell suspensions were incubated on ice and in the dark for 30
min, washed twice with FACS buffer and analyzed using an Epics XL-MCL
flow cytometer (Beckman Couiter).

15 Figure 1 shows the FACS analysis of the polycional Ratl-Mock population
stably infected with pLXSN empty vecior and Ratl-AXL cl.2 stably infected
with pLXSN-hAXL, and demonstrates AXL | overexpression on . the cell
surface of this representative cione.

20 Additionally, in order to generate a suitable cellular model! system for
experimental purpcses, NIH3T3 fibroblasts stably overexpressing AXL were
generated in analogy io procedures described for Ratl. in brief 3x10°
Phoenix-E cells were seeded on 60 mm culture dishes and fransfected with
2 ug/ml pLXSN vector .or pLXSIQ-AXL cDNA using the calcium phosphate

s method. After 24 h, medium was replaced by fresh medium in which
Phoenix-E cells were incubated for 4 h. The supernatanis 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). Simuitaneously,

a0 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/mi; Aidrich). Likewise, a third infection cycle was
performed. After changing the medium, selection of NIH3T3 cells with G418
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was started. Usually, stable clones were picked after selection for 21 days.

A panel of stable clones was propagated and quantified for membrane-
localized AXL expression by FACS analysis. In detail, 1x10° cells were

5 harvested with 1'0 miM EDTA in PBS, washed once with FACS buffer (PBS,
3% FCS, 0.4% azide) and seed'ed on a 96 well round bottom plate; Th'e celis
were ‘spun for 3 min at 1000 rpm io remove supernatant and were
resuspended with mouse anii-AXL primary antibody MA8154 (R&D
Systems, 3 pg/ml). Cell suspensions were incubated on ice for 1 h, washed

1 twice with FACS buffer and resuspended in 100 pl/well of PE-conjugated
donkey anti-mouse secondary antibody (Jackson) diluted 1:50 in FACS .
buffer. The cell suspensions were incubated on ice and in the dark for 30
min, washed twice with FACS buffer and analyzed using an Epics XL-MCL
flow cytometer (Beckman Coulter). '

15
Figure 2 shows the FACS analysis of the polycional’ NiH3T3-Mock
population stably infected with pLXSN empty vector and NIH3T3-AXL cl.7
stably infected with pLXSN-hAXL, and demonstrates AXL overexpression on
the ce.{l surface of this representative clone.

20

Exampie 2. Generation of rat anti-AXL. monoclonal antibodies

Monoclonal rat anti-AXL antibodies were raised by inje¢tion of approximately
10x10° frozen cells of Ratl-AXL cl.2 both i.p. and subcutaneously into Lou/C
2 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
30 screen for binding to NIH3T3-AXL cl.7 fibroblasts versus NIH3T3-Mock
control cells. Clones positive for AXL binding were further cultivated. From
50 m! 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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Mock control cells. Purified antibodies specifically binding to NIH3T3-AXL cl.
-7 fibroblasts but not NIH3T3-Mock control cells were furthermore tested in
Akt-Kinase phosphorylation ELISAs, and ELISAs to determine the isotype
were performed. For purification of rat antibodies, supernatants were spun
s - for 20 minutes at 5,000g and subsequently sterile filtered. 500 ul of protein G
sepharose FF were added and incubated at 4°C for at least 1 h on a
spinning wheel. Sepharose was spun down, supernatant discarded and
protein G matrix was washed twice with PBS prior 1o protein elution utilizing
citrate buffer (100mM) pH 2.1. Eiution fractions were immediately rebuffered
10 to neutral pH by adding 1M Tris pH 8.0 and dialyzed against PBS.

Of the oligocional antibodies tested, 91 specifically bound to NIH3T3-AXL cl.
7 fibroblasts but not NIH3T3-Mock control cells, 9 inhibited Gas6-induced Akt
phosphoryiation in the same cells, whereas 71 stimulated Akt
15 phosphorylation. Four antagonistic antibodies ([11B7, 110D12, 16E7, and
#1105, in the following examples referred {o as 1187, 10012, 8E7 and
11D5, respectively), fwo agonistic antibodies (111D7 and IH2A1,; in the
following examples referred to as 11D7 and 2A1) and one control antibody
(I11D5; in the following examples referred to as 1D5) were kryoconserved
20  and subcioned.

i [11B14 2a 0.8 53,8
2 [11C8 lgM/2a 0,9 55,0
3 |12F3 2a 0,8 524
4 | 16E7 2a 1,8 62,3
5 |17E6 2a 0.8 47,1
6| 17G1 Gi 0,7 32,0
7 | 17G11 Gi 3,5 8.8
8 | IBES G1 1 33,0
8 | ISH3 G1 05 40,4
10_| 110A10 igW/2a 0,5 32,6
14_| 140Dg 2a 0.7 474
12_|110D12 G1 05 375
13_[114B7 | IgMiG1ize 0,6 36.2
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3,161,3 103

47 -

14 | 111D7 IgM/2a 07 8,6

15 | 14287 2al2c 08 43,6
i6 | I 2BB igM/G1 0,8 2.5

17 | 1 2D4 2a 0,8 485
18 | Il 6AS Gt 0,6 13,1
49 | il BAS 2a - 0.6 34,6
20 { I 1A10 2a 1.4 545
21 | 1B1 2a 7.5 24,6
22 | 1 1B3 igMif2a_ 1,1 53,3
23 | lil1B6 2b 1,1 15,3
24 | I 1B11 2b 11 11,1

25 | H1C3 2b 1,0 24,2
26 | I 1C10 - 1,1 22,1

27 | li1b2 _ lghi/2b 30 26,6
28 |1l 11D5 2a 1,5 8,9

28 | IH1D7 2b 1.0 © 17,3
30 | m1ipn - 1,1 10,9
31 | H1iD12 2b 1,0 7.7

32 | il 1E7 - 1,1 81.4
33 | M1EN G1/2a 1,2 440
34 | iF2 G1 1,2 4272
35 | HI1F3 2b 1,1 8,0

36 | 162 - 1,0 30,5
37 | 11 1GS 2a 1.3 89,2
38 | 1G11 - 1.4 54,7
3% | HE1G12 - 1,1 59,4
40 | 11§ 1H4 igh/2b 1,0 20,0
41 |1l 1H8 2al2b 1,0 10,1

42 | Bl 1H9 2b 0.9 13,8
43 |1l 2A1 2a 1,0 36,0
44 |11 242 2b 1,0 10,5
45 | I 2A4 2b 1,2 11,8
46 | Wi 2R1 zb .09 16,0
47 | H1 2B6 _ 2a/2b 1,0 39,7
48 | Hi2B8 2a 10 53,3
49 | Il 2B10 2b 1,1 ‘ 10,6
50 |HB2C12 | 2a/2b 1,0 11,2
51 | 1it 2D1 2al/2b 1,0 420
52 | 11 2D3 2b ' 0,9 17,8
53 | 2D8 2a 14 108,7
84 | W 2D12 2b 1,8 16,0
55 | Il 2E11 2b 1,0 14,8
56 i Ili 264 . 1,0 8,5

57 | Il 2H7 - 1,0 91,2
58 | 0 3A1 2a 1,5 82,5
50 |18 3A2 2b 10 7.4

g0 | 1l 3A3 lgMiG1 2.0 496
61 | i 3B2 - 1,0 i1,3
62 | Wi 3B3 2b 08 12,4
63 | i 3B4 igM 1,2 98,0
&4 |11l 3B5 igh/2b 1,6 74,0
65 | lil 3B7 2b 1,8 13,4




Il 4H5 2a 2,7 20,0 104 Ill 4H10 IgM12a 1,3 49,2 105 11l 4H11 IgM 3,3 124,0 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 49 7 invention with mouse and cynomolgus monkey AXL as well as with the other
members of the human AXL family, human Mar and human Sky. Following subcloning of the mouse
and monkey AXL coding sequence as well as human Mar and Sky into pcDNAS3, each expression
construct was transfected into HEK293T fibroblast8. -The ability of rat anti-AXL antibodies of the
invention to bind these proteins was tested by FAGS analysis. 3 A. Cloning of mouse AXL In the

XL_M®Bwas denerated. The full length

(PCHE¥Amplified using mouse heart

| Center for

FeHSe AXL. The full length
overagpingPCR fragments, a

present study, the mous&8AXW! 8Rpkession &dnstruct pcONA3-m

coding sequence of mouife AMI3&3as palymerase ¢hain feéaction .

cDNA (Ambion) as tenpﬂéLe bpropriate-primers-achlrding IR

Biotechnology Informaj i\j, :( \2315@;;3 2 ’}_003465)5 ot

sequence coding for noyse ) 5He s tilfﬂeby T vcluéj'guy two

6-fragment and 3'-frag et JRTGHEINTMETrS fToampli icatioyjoor théS‘é‘Werre as follows:

' 73 | 1 3E1 - 1,2 48,7

74 | ] 3E3 2al2b 1,3 16,0
75 | Il 3ES 23 1,1 56,4
76 | Wl 3F1 yds] 1,0 9,8
77 | M 3G1 2a 12 57,8
78 | Il 3G3 2a 1,1 457
72 | 15 3G6 2a 1,1 55,9
80 | i 3H4 2b 1,0 433
81 | ili 345 2b 1.2 11,8
82 | Hi4A4 oM 1.3 8,5
83 | HI4A5 2z 1,9 328
84 | lll 4A6 2a 2,5 10,4 .
85 | 1l 4B1 Zb 1,8 10,2
86 | 1l 4B5 Zb 1,6 684
87 | Il 4B6 2a 1,9 56,8
88 | Il 4B9 igh/2b/2¢c 1,7 16,6
82 | il 4B11 22 1,2 58,1
9% | il 4C2 - 1,6 7.4
91 | i1 4C8 2a 12,8 21,3
92 | i1 4D1 - 1,6 7.8
g3 | 1114D9" - 1,1 31,2
94 | Il 4D10 2a 3.8 7.5
o5 | HE 4E11 2b 1,5 7.6
98 | Il 4F6 - 1,2 55
g7 i il 4F8 Za 1.2 51,3
98 | 11 4F11 gV 1,2 12,8
99 | II-4F12 2a 1,1 52,6
100 | IE 42 2a 1,0 52,4
161 | 4GS igh/Zb 1,1 89
102 | Wi 4H4 2b 3,1 61,3
103 | i 4H5 2a 27 20,0
904 | lil 4H19 Ighii2a 1,3 492
165 | i 4H11 igh 3,3 124,0

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

s Sky

This example addressed cross-reactivity of rat anti-AXL antibodies of the



Forward primer MOUSEL1 for the 5'-fragment carrying an EcoRI recognition sequence: 20 5'- GCG
AAT TCG CCA CCATOG GCA COG TCC CGC TGG CCT G- 3' Reverse primer MOUSE2 for the
5'-fragment: 5'- CAG CCG AGO TAT AGO CTG TCA CAG ACA CAG TCA 0-3' Forward primer
MOUSES for the 3'-fragment: 5'- GCA CCC TOT TAG GOT ACC GGC TOG CAT ATC- 3' zsReverse
primer MOUSEA4 for the 3'-fragment carrying a Notl recognition sequence: 5- ATA AGA ATG COG
CCG CTC AGO CTC COT CCT CCT GCC CTG4# The 5'-fragment was digested with EcoRl and

BstEll, the 3'-fragment was digested with BstEll and Notl, and pcDNA3 was cleaved with EcoRI and
oNot A threeifegiiiaiyatibriepise Mﬂ%@l‘%iﬂé@#ﬁﬁrﬁéi?%ﬂ@lbéﬁwﬁﬁbﬁ‘ﬁﬁm%nsformed into

DH5a bacterjabaglisre oSl entmtamy A¥as Riegd RisaiavarkHerieepn sk renpiE. Using a
commercially available plismid urifica(gf?@ekit iagewe puse AXL exfg)ressio lvector -50 -
PcDNA3-mARYEHLERarRk HaG YRR, Gl—f‘%ﬁ@ f ﬁgjﬁ%nﬁwgg t FARECHSn into
HEK293T cellani:B. ®lenirgndfl Goprislgupolinkdy Asékin demesiont dtodyirthet cyrasmolgus

AR G SIS RNATR(E BB TS AP An AR iRl LOlNg Sedence

of cynormolgus mo was amplified using cDNA prepared from cynomolgus monkey: brain
tissue as tentbraievesiticr tndinddeesk eroteiywasdeded Pomdigbanadyiisy AXL was not available,
respective primers were designed assuming significant homology to human AXL. The full length
sequence.coding for cynomolgus monkey AXL was thereby covered by two overlapping PCR
fragments, a%r&ATIRSRLMCHSE AR, The primers for amplification of these fragments were as
follows: 15Fapvigl prissentGtddy | this theldragtbemtmasyion aoristaii pexdigABiensséuence: 5'-

Sragribnt. BEEROREg o7 o T e e, At Y SRR R MR S o o
the 3'-fragmepnlyneGiEe GAINGEREOT RORS RIMCiRd TG Reogsse headr N4 for the
3'-fragment caipyifieny HotkErsaamianFepRbptate primers according to the National
Center for Biotechnology Information (NCBI} reference sequence
(NM_009465) of mouse AXL. The full length sequence coding for mouse
15 AXL was thereby covered by two overlapping PCR fragments, a b'-fragment
and 3'-fragment. The primers for amplification of these fragments were as
foliows:
Forward primer MOUSE1 for the §'-fragment carrying an EcoRl recognition
se@uence:
2  5-GCG AAT TCG CCA CCATGG GCA GGG TCC CGC TGG CCT G-3
Reverse primer MOUSEZ2 for the 5'-fragment:
5'- CAG CCG AGG TAT AGG CTG TCA CAG ACACAGTCAG- 3
Forward primer MOUSES3 for the 3'-fragment:
5-GCA CCC TGT TAG GGT ACC GGC TGG CAT ATC- 3
2s  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 Sf—fragment was digested with EcoRl and BsfElf, the 3'-fragment was
digested with BstEll and Nofi, and pcDNA3 was cleaved with EcoRI and
30 Noﬂ. A three factor ligation of the isolated and purified fragments was

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

picked and grown in the presence of ampicilin. Using a commercially
available plasmid purification kit (Qiagen), the mouse AXL expression vector



5'- ATA AGA ATG C GO CCG CTC AGG CAC CAT CCT COT GCC CTG -3' 25 The 5'-fragment was
digested with EcoRI and Dralll, the 3'-fragment was digested with Dralll and Notl, 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 30 purification kit (Qiagen), the
cynomolgus monkey AXL expression vector pcDNM3-cyAXL was purified, and sequence verified for
subsequent transient transfection into HEK293T cells. The nucleotide and amino acid sequences of
cynomolgus rpeldNASardXE fediewsrifiesl, antlskepiekcsamniffmbfor subsequent transient
ATGGCCTCHL R IRG Fe e ddPGREAGGGTCCCGCTGGCCTGGTG
CTTGGCGCTGTGCGGCTGGGTGTGCATGGCCCCCAGGGGCACACAGG
CTGAAGAAAGTCCTTTCGTGGGTAACCCAGGGAATATCACAGGTGCCC 5
GGGGACTCACGGGCACCCTTCGGTGTCAGCTCCAGGTTCAGGGAGAG
CCCCCCGAGGTACACTGGCTTCGGGACGGACAGATCCTGGAGCTCGC

GGACAESTAS REE CABE PECEETTEEEr CRAAGATGAGCAGGATGA

CTGGATAG TG Ge(AEA ALY Cihe AAMGISRIGECE ATk AGL TEXPTESEIAL constructs

GCGGGAC TG TTIGGTGTTICEG C CITCGTGT
CCCAGCC%AQCQg%y@%Té%ngéC%ﬁcﬁ&%ﬁé@c‘%&%c%rquenm of
AGCCTGAGEGHmerRgasonenkes 885 vea AUAT evdifedcirngcibidcrrepared from
GCCAAGCCEABRGNRCHERAGAGERCEREEARC TORIRECEHIECAR nudieotide
GATGCTGTCCCCCTGGCCACAGCTCCAGGTCATGGTCCCCAGCGCAAC.

CTGCATGTTRERYRAESRE PERRI RS RCRRY At Twathel @raiakia fetneetie primers
ATAACGCCASBRBAGTROASILAMAT SQTBERCOBHRACEATOACART GBe full length

AGCTGOACE TR T PR T CRE R T SRt fierod by two
CCCACTGCReZlemimRiRrRaneotsca Satruoearad SAfraryeaia Toe primers for
AGGCGGGAGANGAGAR HeS rARRRE MG GIIBRECTTGCAAGCAT 20
AN P8 BB ) RO SR s receanon
GGACACACS&ETECCTGTGGAGACGCCGGAGGGAGTGCCCCTGGGC

CATTGoCACERE S AT TER SR AT ST b e RRa a5
CCGGCTGGReyersrauneEotKEdadhe E deanattGTGCTAATGGACAT

O TCCATCT AT T T CAG G ACACICCTGCTOOSCATS
| TBEA

GACCCYGGARRVEFRIER R GCGCCCAGGGCAA
GCACAGCCAGBIGARITAGET GCCA/SNGEIASTT ATASETCCTGCCTTC 30
TCGTGGCC G C T T .
TGTGTCCTC%%%G%%%&%%%%%%’%@%%% A%&%FA@% G&%ﬁ recognition
CCCGTTATGEMEARS TG TTCGAGCCAACAGTGGAAAGAGGTGAACTGG

g\r%gﬁg Tsﬁgﬁﬁ QC?‘IFC?C?C?CAT AGTG ot CTGAA A@c@,ﬂkéﬁ%3 cbre.-3
GGGA%TGA/ﬁ‘& TERgRER e RR‘&@?@@%&@@@@@%@A‘%&@QWN was
GGAGAAGGAGHBTWGENSICOGTAT GBI DEEE NG TIEvAE GAIGEARI and Nofl.
CGACTCCAT, T

ACARGGT CACHIEETRAIc) Mt BF (R0 Foofiead S OB fEEiTioM g portorme
GAATTCGAGDATROTHATEG T0A THS6 baTeral Cals TS BRI TIOMABS picked and

GARGCATOORRAT IR BRI PIE R PRAR A St afalable plasmid
CCAGGEAG PerificeorciicGirgechdhrer crpmsiasaawrken ASE Gameskion vector

CATCGCCAGESBATARANES BERACTAGSANAASATTEATASAREGRnt transient
GACCTGGCGGCCAGGAAC T§_CT§A GAG A%%GT CGTGTGT
GTGGCGGAE‘S?‘?"%%?E&?C‘?‘& ARRT A'(’ﬁ@&& BPRe s sequences
CGCCAGGGARSTATEGE GRARY FECENBI®RAGTGGATTGCCATTGAG -
AGTCTAGCTGACCGTGTCTACACGAGCAAGAGTGATGTGTGGTCCTTC is GGGGTGACAAT
GTGGGAGATT GCCACAAGAGGCCAAACCCCATATCCA
GGCGTGGAGAACAGCGAGATTTATGACTATCTGCGCCAGGGAAATCGC
CTGAAGCAGCCTGCGGACTGTCTGGATGGACTGTATGCCTTGATGTCG

CGGTGCTGGGAGCTAAATCCCCAGGACCGGCCAAG !l ACAGAGCTG

CGGGAAGATTTGGAGAACACACTGAAGGCCTTGCCTCCTGCCCAGGAG zo
CCTCACCAAATCCTCTATCICAACATCCATCAACCTCCACCTTATCCTC



LTVCVAAYTAAGDGPWSLPVPLEAWRPGQAQPVHQLVKETSAPAFSWPW VVYILLGAWAAACVL
ILALFLVHRRKKETRYG EVFEPTVERG ELWRYRVRK SYSRRTTEATLNSLG ISEELKEKLRDVMVD
RH KVALGKTLGEG EF GAVM EG
QLNQDDSILKVAVKTMKIAICTRSELEDFLSEAVCMKEFDHPNVMRLIGVCF 5
QGSERESFPAPWILPFMKHGDLHSFLLYSRLGDQPVYLPTQMLVKFMAD |
ASGMEYLSTKRFIHRDLAARNCMLNENMSVCVADFEGLSKKIYNGDYYRQG
RIAKMPVKWIAIESLADRVYTSKSDVWSFGVTMWEIATRGQTPYPGVENSEI
YDYLRQGNHRuREHA® 39N 8ALMSRCWELNPQDRPSFTELREDLENTLK

ALPPAQEPDHIEXAIVBECECCTEEEECAACATERBTRACRRARBCBUITHACCTGGTG

EVHPAGRYVLCPST h

Study, the RGeS T e o G S h cocing
sequence of cmmmwmmammmmeagmam&aw&m&cm&&mhuman Mer
(Orgene 1152 vih EsoRlaneap KoalchisTliseiensloa e sk e resicton

endonudleases ragments were ligated t éqe;nerate cDNA3-hMer. In order to introduce a Kozak
consensus sEHCRECBAGETAGAR TEBERIR ﬁéﬁ&!gﬁn@%@w &b FRAPRESEMer was PCR 20

amplified usigSLABIAPTIALOR NESAS 6CRGETEC HRANCE CHfeRACATSAB ORGBIMTGR6343) of
human Mer. The rlmers for am ific er MER1
carrying an £ed ﬁ&%ﬁ%ﬁg éﬁ&éﬁ%%%?gj %%?@%?@% Eg{;}l‘%uence \3? gc%é‘e AAT TCG
CCA CCA T@GEGGCADRCTROT AETETCUX NG BTRETE@SCATASTOARALT T &ragment: 5'-TCG
GCT-GCC A Elg%ﬁﬁ PERAAFCtMesavaidigested with
EcoRI dhd EC %&% é%Tcr% ??o@%ge -%oézrggﬁ\t/fg?ém which the full length human 3oMer
coding sequ%@@@fﬁéﬁ@é@b@@&@f&i_ %@%@@v&@a bacterial
cells, a singlezatonx, @é@(@tﬂﬁmmtammmtmmmmwecmmerualIy

Sﬁ‘?‘.?.iﬁ'eaﬂ'é‘ GhR %23?&@9@%%%%@@@@%@#5@%@%@?@%@%% £"% b, Cloning

of human SkyCMGIAPGTECCAGIHE0F @mamém@&mm@mm@mmmﬁwas
generated. T'%HA&@E%@@&&;@gy&%@m&@@&%&ﬂ@mw@ vector
uman rgene

1
D e ST T AR P Blimers accordng 0
follows: Forwag@rimeAGEY & Uy EEAITEEAGCEOUTEREE GEOATCIAREBETGAG CCA CCA
Teccec TGA% R GCAGGCTGTECTGTCAGACGATGGGATGGGCATCC
AGGCGGGAGAACCAGACCCCCCAGAGGAGCCCCTCACCTTGCAAGCAT
x  CTGTGCCCCCCCACCAGCTTCGGCTGGGCAGCCTCCATCCTCACACCC
| CTTATCACATCCGTGTGGCATGCACCAGCAGCCAGGGCCCCTCATCCT
GGACACACTGGCTTCCTGTGGAGACGCCGGAGGGAGTGCCCCTGGGC
CCCCCTGAGAACATTAGTGCCACGCGGAATGGGAGCCAGGCCTTCGTG
CATTGGCAGGAGCCCCGGGCGCCCCTGCAGGGTACCCTGTTAGGGTA
s CCGGCTGGCGTATCAAGGCCAGGACACCCCAGAGGTGCTAATGGACAT
AGGGCTAAGGCAAGAGGTGACCCTGGAGCTGCAGGGGGACGGGTCTG
TGTCCAATCTGACAGTGTGTGTGGCAGCCTACACTGCTGCTGGGGATG
GACCCTGGAGCCTCCCAGTACCCCTGGAGGCCTGGCGCCCAGGGCAA
GCACAGCCAGTCCACCAGCTGGTGAAGGAAACTTCAGCTCCTGCCTTC
»  TCCTGGCCCTGGTGGTATATACTGCTAGGAGCAGTCGTGGCCGCTGCC
TGTGTCCTCATCTTGGCTCTCTTCCTTIGTCCACCGGCGAAAGAAGGAGA
CCCGTTATGGAGAAGTGTTCGAGCCAACAGTGGAAAGAGGTGAACTGG
TAGTCAGGTACCGCGTGCGCAAGTCCTACAGTCGCCGGACCACTGAAG



Reverse primer SKY2 carrying a Xhol recognition sequence: 15 5-GCC CTC GAG CIA ACA OCT ACT
GTG TGG CAG TAG-3' The PCR product and pcDNA3 were digested with EcoRI and Xhol and ligated
to generate the pcDNA3-hSky expression vector. 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), 20the pcDNA3-hSky expression vector was purified, and sequence verified for
subsequent transient transfection into HEK293T-&ls. 3 E. Transfection and expression of mouse
AXL, cynomolgus monkey AXL, human Mer, and human Sky 25For transient expression of mouse

AXL, cynomdiJAGRITIEAACAGRENGSRABATIGAMER MG ARIEIAAGEIRGHBH Aently
transfected wi GRS PRRYAB PHBNOEEOEREANALNEECOCTNAUTNGROPIFGCYAXL,
pcDNA3-hMer, or pcDNA3-hSky applying the calcium phosphate method. In brief, prior to transfection,
54106 HEK 2GS BGARARTIA RIS SCAGPARL o A e CAMe AR dish and grown
at 7% CO2 agdACT GuAPEC BE AGHVEHEUTGESRIBRE ST SFSABATONSDCADCT@ELy vector in 720
pl of ddH20 ' i _ erature for 10
min. The soI%M%@@m%%ﬁgﬁgmﬁﬁﬁéjﬁeWOZ and 37C for
8 h. The medBMTNEDGHGECATIGESARTIGTEAT GraRGETENTEGRT cdiicTietd ThitA&dat 7% CO2 and

37C for 24 h. ARG ARASKAIR RSHAENHAXhEETReHRS TeeresTIRaEHidOr FACS analysis,
2x105 cells were harvested with 10 mM EDTA in PBS, washed_once with FACS buffer (PBS, 3% FCS,

0.4% azide) MQ&J@MQ@WM%%%H% .%ﬂ%ﬁ&/@%&ﬁ%%lmes were
spun for 3 mig@AEOOAETENACETHCOEACTECASHEGITAGPEMAGTIHOATEGDGEA antibody 1D5

I i- j ' luti 100
el oAt E L DA R T o AT SN AT T AC A A ] Bk EE e Rer andt
resuspended GAGCECGREGACAGHNRS BRI-AT QLATLIN) SEMAEATLaTIO6Hy dalited 1:50 in FACS
uffer (100 PEYEBEEBRETIBREEILYCLARGRRTRIET REsONCAB ST frgEntrol. Protected

from light, cells were In on ice for 30 min, washed twice with FACS buffer and analyzed using

an Epics XL-ﬁ@@@&ﬁ%@ﬁﬁ@@ﬁé@%%@ﬁ@ﬁﬁ@E%@ﬁ@&g@m&uIts of this
experiment. \¥HTexeepiIeHEOG PETOMACAS T BANS OIRIERETGATEERTIHT (T Tiouse AXL as well

as human Me I [ j [ I &ﬁ?ﬁd cted with these
moleculBs. |ﬁ%ﬁ%ﬁ%ﬁ‘%@\%ﬁé@%@?@rﬁ%@%@&@ é&%ﬁ%@rﬁ%n crossér?e\acted with
cynomolgus 1GSRET SGAGABLAGHCACRITIAT SACTATKD TS GCHAGHGAMATIRGSH ligand-
induced AXL phegsohery ki falecRETSR PEEIaIBNEr FPEAPET TRt Te tgvestigate

whether the rat anti-AXL antibodies of the invention are able to block ligand Gas6-mediated 30

activation of ,@@GE@%%@&@QM&QQ%%QQ@QQ@%% Qpr‘&%(ﬁg)}-ﬁlrosine
phosphorylatigG &G AMTIBGEAGKARACAHS PTEAMEICEIT TEaRTCCTODECHBGGHRGNedium in

flat-bottom S B ER AR EETE TR GTRMR LRI BB EERES RS fRedium to starve

AACCTCCCGGCGCTGCTGGAGGAGCTGACCCCCCAACCCAGCTAGACC
CTAAGGATTCCTGTAGCTGCCTCACTTCGGCTGAGGTCCATCCTGCTGG
ACGCTATGTCCTCTGCCCTTCCACAGCCCCTAGCCCCGCTCAGCCTGC
TGATAGGGGCTCCCCAGCAGCCCCAGGGCAGGAGGATGGTGCC

25 Amino acid sequence:
MAWRCPRMGRVPLAWCLALCGWVCMAPRGTQAEESPFVGNPGNITGAR
CLTGTLRCQLQVQGEPPEVHWLRDGQILELADSTQTQVPLGEDEQDDWIV
VSQLRIASLQLSDAGQYQCLVFLGHQNFVSQPGYVGLEGLPYFLEEPEDRT
VAANTPFNLSCQAQGPPEPVDLLWLQDAVPLATAPGHGPQRNLHVPGLNK

30 TSSFSCEAHNAKGVTTSRTATITVLPQQPRNLHLVSRQPTELEVAWTPGLS
GIYPLTHCTLQAVLSDDGMGIQAGEPDPPEEPLTLQASVPPHQLRLGSLHP _
HTPYHIRVACTSSQGPSSWTHWLPVETPEGVPLGPPENISATRNGSQAFY
HWQEPRAPLQGTLLEGYRLAYQGQDTPEVLMDIGLRQEVTLELOGDGSVSN



- 56 - over night for 24 h. Also over night, black Maxi-Sorp 96 well plates (Nunc) were coated with
mouse anti-phospho-tyrosine antibody 4G10 at 2 pg/ml PBS and 4C. On day 3, the 4010 antibody
solution was removed and MaxiSorp wells were blocked with PBS, 0.5% BSA for at lest 4 h at room
temperature. In parallel, cells were pre-incubated with 10 pg/ml of the mouse control antibody 72A1 as
well as the rat anti-AXL antibodies 2M, 1107, 11D5, 11B7, 6E7, and 10D12 for 1 h at 37C and then
treated with or without 400 ng/ml Gas6 (R&D Sy<i@ms) for 10 min at 37C. Medium was then flicked out
and cells were lysed in lysis buffer (50 mM HEPES, pH 7.5, 150 mM io NaCl, 1 mM EDTA, 10%
glycerine, andl%VIARSATAAGDGRINMGE MéRtdAVR B OREME QMK BIGARAFBWEWrs (10 mM
Na4P207, 1 A RNSANIRMEW DA LR AKENRBEVFESVERORIANAEYRORR, 5% aprotinin)

. Me

for 30 min on ice anwhile, blocking buffer was removed and Maxi-Sorp plates were washed 6x with

wash buffer PSRRI0E8A TIWESHGISEE B RINIMNMR Rk bR L EEHRMNRAMMES over night at
4Ct.. if)t((ir p'é:mmﬂﬁﬂf‘@ﬂ\ml i lFfM@lSIleSEf%[DFLCMMt fwmamp'wmmgmwwb;]ot(ijnéllate_?hrat
anti- anti shed 6x wi
wash buffer %%%ﬁ%@%@@%&gﬂéﬂ %@%&W?@Wﬁ%s was added to
each 20 wellmGMEMbeéﬂmEﬂBBM@MLNE&MSM@!W&WM;hed 6Xx with
wash buffer gdA\JOROD AR AISHEHHORABOMISFBIAMNENRBESFeLTBRER( Clr plate

reader (Perkin r), the fluorescence of eac was collected at an excitation wavelength of 430

nm and an eREIGHARNRIEKRRAI GBBIGHH YA-MERe WEhbIRQRBFEEREREPLEMNEF this experiment
for NIH3T3-Ax{lpphdEbioblastoMore BSHPEROR G mesceamsPrEts (B KEBosCargAXL antibodies
11B7, 1105, 6E7,. and 1001 [ ion reduce ligand-mediated AXL
activatith as i Mﬁéﬁ&%ﬁ&%ﬁﬁw gmcgéhus considered antagonistic
anti-AXL antibodies. In contrast, the rat anti-AXL antibodies 2A1 and 1107 of the invention stimulate

basal AXL acfiyatj indi increased phosphorylation, do not significantly reduce
s AT Al BB ek

ligand-mediate are therefore - 57 - considered agonistic anti-AXL antibodies.

Similar effect® it Presamhehilvel brahuBEH el fle RXBISSSIOBICRNEEIRINE EANAS tMPTines CaLu-1
3. the P e o et cancer cell
-3, the pancreas cancer cell line -1, the me e|l line C- the ovarian cancer ce
lines SR@V-3tQFfHJ§kO\ﬁ,§?ffﬁag§IioBTas?a%avcee“;hﬁe %%é’égﬁ‘/%l ﬁ%ﬁ&ﬁ&%fpﬁﬁ‘ee CaSki, as well
as the gastrigiTarices 132} linits HsﬁRBﬁWdMKXb;&L AﬂéxaﬁgnﬂdiénRz_itm_rﬂi%ﬁLvaimi@bdies of the
invention Inh bl aads sl e AGERAS AR Rom AR WA OB HOgbIRalELISA

experiments were pe in order to Investigate whether the rat anti-AXL antibodies of the

invention areRENBIASHOART i dBrRI4EEI8- IHEMHES) 2 HRERIO CHIFIBHS SeAHEPSein % SGas6-mediated
p42/p44 MARgglonK iR SsAHUREANMES B6iRsicddryusssaanehpDINIB-GMe20’EY rRTH
phosphorylation%@ béief, Qn the first daé/, 2X104e(}(53”5 %{exr)rg{ell were %eeqsgé@ flrzzletf-é:)otr%og 96 well
plates. The nBTRIEF 5N o ARRIRRAER L AT INE S ASRETET & ulS N W ailHPIE FRve cells for 36
h. Thereafterseglienaeréhivk-GOAasRE ovitmed pdemn| Dheherisetigiorcampdfigatipo®f s as well 20

as the rat an r%ﬁ?ﬁqutw&%ea% alﬁ%gvs:_LlBY, and 2A1 for 1 hr at 37C and then treated with or without -
400 ng/ml Gasb™(R&D Syste or 10 mm at 37C. Medium was flicked out and cells were fixed with

ms , f
4% formaldempI&aTd BSTSH PY? Ribroseriing a8 Po SAABMRGASNECT GHRMBRES B b tfon was
removed andigglisveeisumseddyieacsith wash buffer (PBS, 0.1% Tween 25 20). Cells were

Aterwafis, 1R RN oIE N R o T i1 S EC VA wah buffr an

blocked with RB&8&usiBsAMERRfartthe SAfragiespho-p421p44 MAP Kinase (Thr202/Tyr204)
primary antibgdy-gpelyrianalsabRitrGefiSignaling, @ #92Q )diluted 1:500 in PBS, 0.5% BSA, 5 mM

EDTA was added over night at 4C. On da% 4, the antiboo(lg solution was removed and the plate was

washed 3x willvev RSP afRSuCiFant SRRNARDMST s deesistWta o) 2Ptk ASPRY111-036-045)
diluted 1:2,504n8 Rfated 8% dherawas:tiRADHdeak-Hideroreadithv il isagiaiachianl.5 h at room

temperature. The plate was washed 3x with W%Sé’l b fferaa O'Ezvg'cecwghePBszosreS rrgﬁc%ach.
Tetraméfhylegidﬁ% tWﬁ?&‘ém%%hSm?WSS ac%e Yarstt monitored &t 620 hme The resction was

stopped by aduiiiestisd piief hGaMbkEdsald dbisabs e ccolenyeadatpitiednandth a reference

wavelength Og?gﬁn”m %ﬁéngrgs\érr{]caexﬁlgﬁg% Hr?.r l(JLE]negrrgoclﬁ%?nse}/&taﬁwsg\'/aiiable ptasmid

purification kit (Qiagen), the pcDNA3-Kozak-hMer expression vecior was



Figure 5 shows representative results of this experiment for the cervical cancer cell line CaSki. The rat
anti-AXL antibodies 11B7 and 11D5 of the 10 invention 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-/JCL antibody 2A1 of the invention stimulates
basal p42/p44 MAP-Kinase activation as indicated by increased phosphorylation, does not reduce 15
ligand-mediated p421p44 MAP-Kinase activation 24nd is therefore considered an agonistic anti-AXL
antibody. Similar effects with the same panel of antibodies were observed in the breast cancer cell line
Hs578T and figifiasy eadcsegugnier Netilpkhdor mibeaapent iRaskem - RusieRIRSHIEED the invention
inhibit ligand-iegkseedAkjighosphorylation in vitro Furthermore, ELISA experiments were. performed
in order to investigate whether the rat anti-AXL antibodies of the invention'are able to block ligand 25
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. hormal growth medium was replaced by serum-reduced
RIS

(DMEM,SO.S% or 7 fibroblasts) or serum-free (for 30 cancer cell lines) medium to

starve cells fdn Steiprebent sfusty dhisrwarerpikyrexpressionitonstpghpiodiNGS bSigpwasntrol antibody
1D5 as well mépéénwmm@,%s @éﬁb&%@ 2681 firkah aé{g‘gcwggd pieR treated with

or withour 400 ng/ml Gas6 (R&D Systems) for 10 min at 37C. - 59 - Medium was flicked out and cells

were fixed witifiesHsing e ro e MBSy umeanink (OserrsiMrRI0A4 AR Rlaldehyde

solution was egmpvepiatad seds appieprrabegrinies Witcomingd ube @ BFCB; 196fémwaes 20). Cells
ETRPLE > . ; .
were quenched with 1% %0%082]9 N?I}I@ in wash buffer and s msubated !}cﬁcr;a%P min at room
, (Neé quenc

temperdfure. HKRISR ir?g Soflifonwas rem ré@,eéﬁ LATREE WAL Rwvice with wash

buffer and blaskis#iawsi PBS, 0.5% BSA for 4 h at 4C. Anti-phospho-Akt (Ser473) primary antibody

(polyclonal rapbit, 8 b aeRRe H LA IR ARG RARN 54 BfEe5 MM EDTA was added over
night at 4C. On daé 4,the 10 antibodﬁ solution was removed and theﬁlate was washed 3x with wash

buffer. HRP-QEEBA RTERISHRASAT Mo d P ERSSSA 8835-045) diluted 1:2,500 in
PBS, 0.5% BRAwre thenaddky 2aaavingalDansd recohaibefeedehcat room temperature. The plate

was washed ;’3)% Qg&a% (\gg(?p exge&?fr&dgg}g%ﬁhﬁ%?b%& %si e %methylbenzidine 15 (TMB,

Calbiochsem) W and monitore e Teaction wa pped by addition of 100 pi of
250 nM HCI arieetiRCRb goashict cand il Al 4geramlighsiad oéife foroRbaidnitiobfes’D nm using a

vmax plate regdesd FeEifelath sl 0REky R sRauEHRseRRNAbRISHU giilis experiment

for NIH3T3-AXL c1.7 fibroblasts (A) and Cala-1 lung cancer cells (B). The rat anti-AXL antibodies
11B7 and 115%18ethadtarigimsiisvearsingle eolorivasrpinked rishamwaimcie\Riesase activation as

indicated by dgctgasampnoSRBONBHIRe ATSIG S IbRO BRILAIRCARIRARBIF iR falisgath antibodies. In

contrast, the rat zs anti-AXL aritibody 2A1 of the invention stimulates basal Akt-Kinase activation as

indicate® by iHSRHANMESHPYRIRST ALERTIRR Vark evTitiefdeni gravence-YarRked Riivation, and is

therefore congiigiesliantagniirgiv aahsiedtioniody=RPIBT eslRcts with the same panel of antibodies
were observed in the lung cancer cell line NCI-H292, the breast cancer cell lines 1-1s5781 and 30

MDA-MB-231, the prostate cancer cell line PC-3, the pancreas cancer cell line PANC-1, the melanoma
cell line C-8181EtHEransfinticanand oslipress BROVIInpidssLkAXIg, csdindithrscmrenkegll line

TCC-Sup, as pll a5 ihe fsaeamassis T1080. - 60 - Example 7. Rat and chimeric anti-AXL

antibodies of the invention inhibit lioand-induced Akt phosphorvlation in vitro to similar extent
25 For transient expression of mouse AXL, cynomolgus monkey AXL, human

Mer or human Sky, HEK293T cells were transiently transfected with either
pcDNA3 empty vector, pcDNAS-hAXL, pcDNA3mAXL, pcDNA3-cyAXL,
pcDNA3-hMer, or pcDNA3-hSky applying the calcium phosphate method. In
brief, prior to transfection, 3x10° HEK293T cells in 16 m! medium were
30  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.0 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



Chimeric derivatives of the rat anti-AXL antibodies 1187 and 1105 were generated as part of this
invention (see below). In order to investigate whether the rat anti-AXL antibodies of the invention and
the corresponding chimeric anti-AXL antibodies of the invention were able to block ligand Gas6-
mediated activation of the Akt-Kinase in NIH3T3-AXL c1.7 fibroblasts to similar extent, EL1ISA
experiments were performed. Antibody-mediated AM- lo IGnase inhibition was detected by decreased
protein (Ser473) phosphorylation. In brief, on da;ﬁﬁ .72x104 cells per well were seeded in flat-bottom 96
well plates. The next day, normal growth medium was replaced b rum-reduced medium (DMEM,
0.5% FCS) teeltsHBitas|and, ig6ubarRd @bk Corandrd hie. fﬁ&ﬁte'ﬂ*\ﬁlfﬂ%fb%#ﬁ?“loo ng/ml, 300
ng/ml, 15 5Q¢aegkplases Witofrekel gabwiiirdedimntbatlyiBkerechitedd antPATntibody
ch11B7, as %@; %5 I 100 ng/ml, 300 ng/ml, 500 ng/ml, 1 pg/ml, 5 pg/ml, and 10 pg/ml of rat
anti-AXL ant 1 'imerrc antiAXL antibody ch11D5 for 1 h at 37C and then treated with or
without 400 ng/ml Gas6 (R&D Systems) for 10 min at 37C. Medium was flicked out and o cells were
fixed wih 4% fergile iyde o€ RSl LOMMLARINh BHOABS SBSaLYfe AGIRIRIIehy de solution

was removed and cells Were Washed twice with wash buffer (PBS, 0.1% Tween 20). Cells were

quenched wiion RGN YEs. B i sl sasarhanRaint e PraMoRRIF AN SRS temperature.

Afterwards, masﬂtéﬂr@hw@%@{wmwmf@mm&s ansl pells 4 yueiside)datl suaeedvih wash buffer

and blocked W ) A for 4 h 4C. Anti-phospho-Akt.(S rlmary antrbody

(polyclonal r&b affott%%"#‘@;?ﬁ‘)e & Tqé’(?o% 588‘35%"@ Z’% M EDTA was added over

night at 4C. @m Gamm tttte"aﬂﬂﬂ)crdmsemdlcnel}ﬁasvmm(seedmm@w pratéQveg/mhsserss with wash

utfer. P eniAlgtRa 1 7BbTa30naradant astboinBlanep bbb 3eRAshdiuted 1:2,500 in
A

PBS, 0. "B was then added to each well and incubated tor 1.5 h at room temperature. The plate

was washed BlOTiand 428 barerananiitedvisrbiians ( PRinelh. ABgamnewbatienAbine (TMB,
Ca|b|00hem);&éa?rcﬁdqedwaf’l§bil§1wéf@ntmf§€bat tfzenwilihedeinstioraas staufrsd Avdaddition of 100
pi of 250 nM HCI andéﬁﬁe b%%ce Was re O nm lth er nce,wavelen th of 620 nm
using a Vma'EHHEes ‘f‘?ﬁ E%Wﬁ?s? a(% Sﬁrea rg ES?F YA HAYAXL antibody
11B7 and chamiibmdgreiiiad shbboidyFehC S20uffethe! (Y et homE-gonivgated dankeibody 11D5
and chiperic Akt albaRtERYl dhfBINRIneRtien WRSe.2RIA RRhikikldaal meraed

Akt-Kinase activation to similar extent as indicated y decrease g%d@é% ory fation. Thus, as Compared
&

to their respebfivhatadior ded dah 3 Re Wesher duie Adth df fens7analyerd 105

maintained agéivigyarr Eaip KL MTLRan isHoreétantBeskneat hslitterdf the invention compete with
each other for the same or structurally related epitopes 15and do not share binding sites with
agonistic rat-anti AXL antibodies of the invention Anti-AXL antibodies of the invention were examined
whether theyrigunpéieshithserasiresotabvasiraiatih ptithip eptrspimeant. iféth o exaegimasthain. 20

Therefare bingiag GhalRNBIRd ARdSte ABRRdESIRAYLWRE PEGERAIREOBE haIRlgS Preincubated

with anti-AXL antibodies was determined in a competition ELISA, In brief, 30 pg of |sotyp|c control

antibody 1D38ARIMEE Al RKMI8Rb IR Na BN E-fed: BB%DeREE0% NS ANRRISR 1 were
biotinylated vistbsSuHachtid withothe(Bimck6diég 1in) @@mﬂémgaﬂtmt’rtﬁe?&meﬁwﬁ@ut’eﬁ@(ﬂnstructlons and
purified utilizi[,irit{%@/l ro Bf\’;?\%“nﬁé %Iurgnss SrS%clft F&?D #732- 200 O , black 96 well
Maxi-Sorp pl ﬂa\?ﬁcg SRSARN RS g/m PRuman (R&D Systems
#154-AL) in PBS over night at 4C. On day 2, coated Maxi-Sorp plates were blocked with blocking
buffer (EBS, éf%ﬁ\oﬁr% Q.ORE% TAMEEN 2 Qb Blicd 8 AR iSvaRRIGH MIMBR MibueY). and
subsequently incubated with or unbiotinylated isotypic control antibody 1D5as well as
unbiotinylate 834 ERRLAN: BRAHBBRAEEON 11 88T8F7, 10012, 11D7, or 2A1 at 10 pg/ml in blocking
buffer (100 p1/we||) for 1 h at room temperature Antibody - 62 solutions were flicked out without :
washing and 1/well PBS or biotinyl W |c o nt ntlb 1D5 as biptinylated rat
anti-AXL antrégé% iﬁ‘?’?"ﬁ?}g ggcﬁ ée ﬁ P 05 %F%I Wﬁh%?heflng butter were added
and incubateanbfmramnaomﬁmretm@nmnﬁoma mm@mmrwdéaaa@rme@mw 0,1%
TVVEEN-20) .80, aaAnek ARLC%wtﬁgo%teetmg'a&@&%wﬁé‘éé@odﬂgtﬁ%ésgao in blocking

buffer were added, incubated for 20 min at room temperature washed 18 X with wash buffer and
finally washePSRBIOT RHISES, PB?%F@TQEX?BHQEO@pW%IIORHSEHo@ rafe S REbABYoche #
11681982) weeradiediedSmtharmal growth medium in flat-bottorn 96 well plates. The

next day, growth medium was replaced by serum-free medium to starve cells




10 Victor plate reader (Perkin Elmer), the fluorescence of each well was collected at an excitation
wavelength of 430 nm an emission wavelength of 580 nm. Figure 8 shows representative results of
this analysis. The antagonistic anti- 15 AXL antibodies 11B7, 11D5, 6E7, and 10D12 of the invention
compete with each other for the same or structurally adjacent epitopes. The two agonistic antibodies
11D7 and 2A1 of the invention recognize individyally different epitopes and therefore are not mutually
exclusive. Moreover, 11D7 and 2A1 do not compete with the antagonistic antibodies for binding to the
AXL-ECD. 20The c¢ontrol antibody 105 did no bin%%%*ﬁéi& Egéam ﬁe ? Rat and chimeric’
anti-AXL anttY§8iBYBE {RE 7 EntioRR BT ﬂ'ﬁ#&'c OFRi ﬁlrg B Siﬁérémﬂ“%] vitro 25To
examine theweigr atietetheitholiferatio mnéitphaipdiffareasioel | ptibody td@1Co atliRopg/rm vitro wound

healing/scra}lgggﬂg%?y&@ed){\eii%mgw{@rﬁ Rﬁ%ﬁ%@ i‘éﬁ 255805 %ee%ﬁm volve growing a

confluent cell monolayer first. area is the a group o S are being destroyed

or displaced Byrecweatinineselifiogied gnitheRBier Qbifte (G Borasiplesh figetat t1#OThe open gap is
then i”%oect%mamwwmr dime aerberesicmanedrantiiibeiamnagadsusa (‘healing”). In

brief, 1.5x10 I-H292 lung_cancer cells were seeded per well of a 12 well dish and cultured in .
normal grow%?ﬁ@&iﬁ%‘?ﬂ%lzf@%/@ﬁd%ﬁli.ﬁe?@ Hateaat-64L \patbadies 4fith PBR7and starved in
low serum merEMERIFVBET. 580 O8) W iormighaf@72¢ hndshenarstatete 00 ool witreste tip, three

separate unif W S ere scraic 0 al- | monolayers.
Cells were géﬂ%ﬁfr@erg avv%ﬁ(%%% gﬁ%@r%ﬁ&@?w% I%gvggérﬁj r(ir\lﬁ gn%ﬁ%%%%%%&FCS)
containing nowdaiitieello pghal lysedeinsdigisidobien dbAnIdd i ERES tHe-hidthg IHBtimMt anti-AXL

antibodies 142ey 14 fv Err Al 4@%1315}!&;&9}@@&01 S ROt e PBReREI9fRR and chn11B7
lgG2, the agonistic rat anti-AXL antibodies 2A1 and 11D7 as well as 10 pg/m1 of Erbitux or 5pM

Sutent for coPhpERRBRSE clI8RFbreRsRiRRRd IBMBRRrald thioMM a¥abeBearidg 184 h, washed
once with PBhaigrfieegaitioiog crisrdetansVi(tofis)atade, AfeMalafyeiad@ib¥d with crystal

violet (0.5% in 20%, Methanpl), rinsed. with yater.and drie er night, pho nds were
taken. isFigu?BrQ gﬁ %S?Fepre W30V Fesli S rﬂ%ﬁ gi%‘%ﬂ?‘nﬁe%ﬁ%%@h&%%@%% %Yﬁjer cells.
Compared tdviaei-4Sotppitateswsirarwiasisd Hie withayasisbioffar fABAA.08M0vRes 2Od5, 11B7, 6E7,
and 10R12 qf the dnyentianyaferlhafinsachia His BateA s iigneiaseln JWHa? fagesand chnl1B7

19gG2 of the invention reduced the re-population of the cleared area, whereas the 20 a%onistic rat

anti-AXL anti¥8tie¥as0ednda YHh WaRB iRVERTAN RN 4 cifieeeR 0RURARR Willind. Similar
results with thpsaynedgiare ahtnaikDdiesivoele tRBZreeD\dithghnal dvBBafocanbeateddime SkOv-3 or
the gastric cancer cell line N-1. 25Ex ) I2 ihodieg ot ' ion inhibit -
ligand- Inducii}(gg1 %elé%i 16 ﬁ%ﬁ%&‘%%ﬁ%%%r‘?ﬁﬁ% ?rﬁ z/%?ﬁg %ﬁ%ﬁg@%éﬁ%ﬂmenm were

performed instrefiatddin EStigmisorh &t 1R dinipd dleb Cthia iNRSHas HEdRELN ARG Ation. For this
purpose; in the, B0, AAoRNE AEAR 3D AT Ao tehhiiairie ARENRSHAD Wragwlisbed in normal

growth medium, which in the evening was replaced by serum-reduced mediym (gé/IE , 0.5% FCS) in
order to star\)’éaéé’ﬁ’gfcﬁxsthH@ﬁBxlbb@faqf] of%%%gi\?%% Fi7iee POMURN BRYMon #351164, 6
PM pore - 644 $68)0825 aeatestidil. 10ghucallaGetorl fixte). fehtiaceeddid Bimer)gthat 37C. On day

3, the serumsyteduced mediym_ (DMEM, 0.5% p @{% - iy (DMEM, 0%
FCS, O.l%-B@Rﬁ(S)?%%%?h%r%a%% e svvgaegregﬁg%é%sqé%?véﬁhé%%ﬂr% Sﬁ%ﬁé F&g!gE%E\fr(:l{él%g:e-incubated
with rat anti-AXLandtdo gieissin, warstenighnef BRI density of 4x105 cells/ml and an antibody
concenjtation of 10 pg/ml for 45 min. 50 pl cell suspension (20,000 cells) per well were then placed in
the top chamber of the FluoroBlock 96-well plate, éfjarl mediym (DMEM, 0%FCS, 0.1 %BSA) with or

without 400 rig@HrafbRevssepTreeniaa SRR o dRIS SXpRIMRI BB ksbs6sth Shlmber. Cells
were left to nfigrektatas 7(AatawC Ri-si292e duniie veaucts Witlid. M ThkeratAdh{otbcular Probes
#C3099) in PB

Elmer), the ﬂSB?E’s%’cé‘D’rf%g%%fééjﬁ %vgélllé\%{é ar]ﬁg;qsgée Eiét%?\v%g\ﬁf#e&%c&\g&% g(?ﬁ%%%?g%k(%rkm
or reduce ligand-mediated AXL activation as indicated by decreased
3  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 phosphoryiation, do

not significantly reduce ligand-mediated AXL activation, and are therefore



Figure 10 shows that the antagonistic anti-AXL antibody 11B7 of the invention reduced both basal and
Gas6-induced migration of NI13T3-AXL cl. 7 fibroblasts, whereas the agonistic rat anti-AXL antibody
2A1 of the invention increased ligand-induced and, in particular, basal migration of 20NIH3T3-AXL
cl.7 cells. The antibody 4A6 did not affect cell migration. Example 11. Rat anti-AXL antibodies of the
invention inhibit ligandinduced proliferation of NIH373-AXL c1.7 fibroblasts in vitro In vitro experiments
were conducted in order.to determine the ability"df tHe 25 rat anti-AXL antibodies of the invention to
inhibit Gas6-induced cell proliferation. For this purpose, 2,500 NI13T3-AXL c1.7 fibroblgsts per well
were seeded PEEERD AN HAOH Loﬁfﬁéfwéﬁ%é&%bs RtV %e?&@gf%%ﬁqs were starved
in serum-redgéeshtitedilsn (v MbSebléd- QS )ifer 10ry acuhsabsezilidings pGainedbated with 20 pg/ml

fth tral tibady 72A isti i ihodi d 11B7,
ell s the ASAREE LR AN SRR ORI DR A oA e e o
without 400 repnsemeeitéredZe-R4® pepwrea; IbERer!tg lidanddittet, thenealaswad solution, and
were then lefLig grow FOB 16D -1RE BvAlRMaEEHR NGB e ® WRET-BDAMAL Kl was asdded and

incubated at 3/C in the dark. Absorbance was measured at 590 nm every 30 min. The data were
taken 4 h aftligBEHETS b g SGAR: &1‘5&%@?@%%%&%&&%?&%&6&% % experiment.
The antagonigficqirid $hrvaliletlitseb Ry 46T drbKehtHe invention blocked Gas6-induced
proliferation of NI13T3-AXL c1.7 fibroblasts, whereas the agonistic rat antiAXL antibody 2A1 of the
invention increased ligand-induced and, in pgrticu_lar, basal pr_oliferat_ion of NIH3T3-AX

: entofatad it -Hgabrsis of

Example 12. ReampteAX| R : . 0% s Hiti-liga
serumsjarveg WEad 34t GnABUKIRISIEENAANBISHIR pfgppopiosis and aciivation of
caspases can result from a variety of stimull including growth factor withdrawal, exposure to

chemotherapeutic agents or radiation, or initiation of the Fas/Apo-1 receptor-mediated cell death

process. GaseA [Einthaskissrinberarehprmictonee iimplidatad invibstipaiteettasthairdtrange of cell
types from apoptosis,,ipcluding serum-starved NIH3T3 fibro t ks , _Oncogene 12,
471-480) or ﬂﬁﬁn rr“#l’iry nc?&%gecféfage § ﬁ\%awve Hj’o%&% %@18 ?égﬁélé%ﬁ)h%h 1 E)’::‘%1281). In the
present examptsgigted antivatiombip4eypad M Rokinaseb Sinss-siediadepdidipat iR with
Gas6-mediateg anli-anqRiggis OlaRy UBsRiaNEd BYHRER:Atd C broféiohtpatooane thaa jnduce

apoptosis. Apoptosis rates were thereby determined by measurement of the cellular caspase-3/7

activity. For tRegsapsyiatierHaRiehen e TRldRer e HERISPE HERLINRE? B ‘Bells per well in
black clear-baomogomwetdplaiel (@Rtpl/Ted). ddd digyaftesrmalnuabatbwihediearuwasas replaced by
serum-reduced medi DMEM,.0.5% tqQ st e ver night fog.24 next day,
antibody soluf%?%c(ﬁé:r? ig’(ﬁry&‘éfc%)%tﬁagé%r%hgg;%%%%#g ggnégcr;irﬁshé_ofaﬁeargﬁ- XLéa%rﬁt%lbodies 11B7
and 11D5, aswesé pretincubaisidtiviiad BritpaxLohhp abdiconteel @pitogy sPSAmWRIDMEM, 0%

FCS, 0.91% BSAnNesa isRaed- sHig sk Warssvasied with BRE repveradavigr&® ahaf - 66 -
DMEM, 0% FCS, 0.01% BSA, and 10p1. of the relg)gie tlv%lvai?ﬁ%sd\%ﬁglutl n werﬁ?added. After 1 h

incubation at B8, HeARA M BUWEsR O e RS/ MBLEL Gass (R&D
Systems) wergzagdevdthening s aivkedttattansdotelistined faet @étboave fordtajriphydenid 400 ng/ml, 5

tively), ingubated at f i to th
technical DBt e A NS Fi o RrABete, FotiBARARSISSITRE > | et
* culture platesrameveshand:getiswene wsiedohviee wibyweesto RtrrdRRSa0-34m iwefferature for 20

e e R e B R e e o light
Samp es F_) we e contents or wells wa en Shake or eC, anq, protecte rom Ig ,
ToloRe AltE AR R RS

incubated at 5GHP ﬁﬁ’pétﬂitﬁg 81 12t JORG a WOTCRS BIHEE 1 N ABorescence of
each well wag;oieeninedsatranexaiiation oelie wegthvedsten nmicendvith evaisibofiea\asength of

530nm. 15 Figure, 12, shaw r tatina resulis of this. pgﬁ'g;n-_s N isotypic control
antibody, the%ﬁ%‘é‘%’ni&%rﬁt%tﬁ%?ﬁ?é%? |eé 1'?[ gr?gf( 1D5 (ﬁg 'ﬁ%@ﬁgﬁgﬁge}ggﬁd

Gas6-mediatdfinasne {Jbp2ORE yr 241 pristarve anNiregly pokiciona iBRtiladesllaRignalisgnduced

apoptosis. In 28 fentiaridhe agRistiEa! ante B ANEhaARiasIPA wad dd@uiaivbedpyantion strongly
induced anti-apo tosis of serum-starved NIH3T3-AXL c1.7 cells regardless, of the absence or
presence of s GnPh&@Yofe MRiIFREDG8 9%%5%?&8‘?@?’%%Fmiiiﬂ%@%%ﬁb‘ﬁaﬁs of the

invention inhikiizgplaerGiiviitis ecisie hulfiea iR fvoonjsdateitranti-rabbit secondary antibody
(Dianova #111-036-045) diluted 1:2,500 in PBS, 0.5% BSA was then added




AXL is a key regulator of multiple angiogenic behaviors including endothelial cell migration,
proliferation, and tube formation in vitro (Holland et al., Cancer 30 Res: 65, 9294-9303, 2005).
Therefore, the rat anti-AXL monoclonal antibodies 1187 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 yotocol - 67 - (Korff and Augustin: J Cell Sci 112:
3249-58, 1999). In brief, spheroids were prepared as described (Korff and Augustin: J Cell Biol 143:

1341-52, 1998) by pipetting 500 hyman,umbilical vein endothelial cells (HUVEC) jn a hanging drop on
plastic disheg%egﬁ%w"o@eaﬂ?gWtcgb?g?gi(f%gg%g%t?gntogg] I—%’@%ﬂestblﬁée'roi g’\ff%r{g then seeded in 0.9 -
ml of a collageasbeldtidix (Z?Vitlrg/mt’)ﬁnci_:piﬁﬁfsﬁtwidtdw%dg/id\ﬁiﬁl V\%‘.B§ of@r 24 wesiinp|@ecty allow
po'yme“za“)ffgpﬁ%%@@&ﬁﬁﬁ&é FRASNE QLIBEHERAWES Ha i SR drifd fedgh 990 (1x10-6 M,

1x10-7 M, 1x104 M, 1x10-9 M, 1x10-1 M) were directly mixed in the collagen solution before
polymerizatidwhBeERAHIEN tgsottarpad diwedsition Bha POokcehded b EIRh ART Higs added after

3? min Gy pi%ﬁg&éﬂ@@h@@;&@dc&ﬁ agucangr?mﬁl ww&gfﬁﬂytw@wﬁmmfﬁ?glwmerized gel.
Plates were incubated at 37C for 24, hoyrs and fixe ing 4% paraformaldehyde. Sprouting
bEReires, ab g

intensity of HUARSCAYMEORRG RLARETT) lysis system that determines the

cumulative 15 sprout length per spheroid using an inverted microscope and the digital imaging

software Ana{g@@g% %’é@d Pﬁs@\‘\%@ﬂb Méglﬁiﬁgr,c}@%@a&ﬁ?ﬁ% lfglq?p %éheew{wlative sprout

length of 10 raridomly s pheroids was analyzed as an in atag;omt. 20Figure 13 shows

the results ofaansexselnientCaskiaithedakaatifXkianibodiamddRs arg 7 18566 theos (B) of the
inventiog inhipijedidaG kAstimpiates HddBEe SnigatiasradiaeaprrRigdaasprhpogiegesesis assay in
a dose-dependent manner. Whereas treatment with the highest concentration of llv?a? reduced
HUVEC sproaﬁﬂbaﬂf)ﬂas%ﬁ Y 'I%aiﬁ ibm’orr:gﬁ?ﬁeﬁ%e igﬁgé%gbﬂggﬂ%%iorﬁg 1% viB%hot as effective
(left panel). HidwEG=spdoatitagordstin rabiietlita @bodbse d mfc@@iradiD A aatl ZBiHAXD4 M for 11B7
and 1105, respeeNg)Y G0N JaED. iny dmERIIP Gk ik AR paaHbes o RbIRG, yention reduce

human 30prostate carcinoma growth in nude mice The anti-tumor efficacy of therapeutic antibodies is
often evaluatéativafigmansxdrfigataduoinerensed nRhesaherviatiosysidaes Mahdsdysfrs grow as

xenografts injgaRgnAsaERY pisash M ea R faeRetisie Hicaay is th&8foraasmyigdrey the degree of
tumor growth inhibition. The i%grthis tu%&w S tq ev%a%&whﬁgl r the antagé)niskic;oéat anti-AXL
antibody 116?%?@8%&@% feﬁ@&ﬁ “tu%\%v 8Fo RSP ntf ostate cBABEH &lls in nude
mice. In brief aofitnadie®, Wwederselenad indkeNviaEhaancenicell(ippidsbvéie ansighe Bhig after _
acclimatization) were angsihgsizeeg4th 1.5-2.0 volume percent isoflurane at an oxygen flow rate of 2
I/min, and 1x106 PC-3-LN cells in 25 pl PBS were orthotopically implanted into the prostate. PC-3-LN
cells are derived from the PC-3 prostate carcinoma cell line which was infected with a retrovirus coding
for a lucierasexaemaCe) IBalusipti-ARiciantitd anset O e GngENHER T8 RUBIPTigFaNdh progression
was therefore measurable in vivo ilminesclence imaging. For this purpose, luciferin was.injected.
intraperitonedfiPHged:AktRospolalon In VITG |\ \as measured 10 min post injection using a
NightOWL LB 981 bioluminescence imaging system (Berthold Technologies, Germany). Prior to 15

first treatmeniz IGEWBTE, A4S &%&%@Q%&tﬁﬁ&%&nﬂ?%@ﬁww@ﬂm&v in starting

tumor volumes (mean, median and standard deviation) across the treatment groups of 10 animals

each. On day'dheifierctheneidnititd aptiberies IhficuisyemtiaraieRblp e biarkigaRdopsy on day
35. 25 pg/kg ehlwersediatisacoatplaibod 1 XkaKhHwe anEaBuskeiiont ak-Kifagantibody 1167

reapectively. ARVEHS I 4Fa P EIE ) 15 etLH P RE 1 SURTNBLRDARR) Ahimals o
Group 4 recelveef tlore dagtfavixi8baslis peinketivase bdedadSmilgidotions 86tevellplidegs. apart of each
other. An ovepaw pl e e aHBRRL OGRS ?n@ﬁ?rﬂ RRLRAVrNiRoed B RM-reduced
(DMEM, 0.5% FCS for NIH3T3-AXL cl7 fibroblasts) or serum-free (for
30 cancer cell ines) medium fo starve cells for 36 h. Thereafter, cells were pre-

V

incubated with 10 pg/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.



APPWC-400 iii; mma ririv' i" ir -,I'' * Route Scheme - Number - 105 25 mg/kg i.p. 3 times per week
(Mo, Wed, Fr) starting one day after randomization’) 10 2 11137 25 mg/kg Ip. 3 times per week (Mo,
Wed, Fr) starting one day after randomization’) 10

- 50 -

Medium was flicked out and cells were fixed with 4% formaldehyde in PBS
(pH 7.5) for 30 min at room temperature. Formaidehyde solution was
removed and cells were washed twice with wash buffer (PBS, 0.1% Tween
20). Cells were quenched with 1% Hx0,, 0.1% NaN; in wash buffer and
s incubated for 20 min at room temperature. Afterwards, the quenching
solution was removed, and celils were washed twice with wash buffer and
blocked with PBS, 0.5% BSA for 4 h at 4°C. Anti-phospho-Akt (Serd73)
primary antibody (polyclonai 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
10 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 io 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
15 (TMB, Calbiochem) was added and monitored at 620 nm. The reaction was
stopped by addition of 100 pl of 250 nM HCI and the absorbance was read at
450 nm with a reference wavelength of 620 nm using a Vmax plate reader
_(Thermo Lab Systems).

20 Figure 6 shows representative results of this experiment for NIH3T3-AXL cl.7
fibroblasts (A) and Cal.a-1 lung cancer cells {B). The rat anti-AXL antibodies
11B7 and 11D5 of the invention were able to block or reduce figand-
mediated Akt-Kinase activation as indicated by decreased phosphoryiation,
and are thus considered antagonistic anti-AXL antibodies. 'in contrast, the rat

25 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 pane! of antibodies were observed in
the lung cancer cell ine NCI-H292, the breast cancer cell lines Hs578T and

36 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.



_"Sutent . '40 pig/kg ", .,.. . a.,..1.allY. ih;-...;,." |.: -4-;1. sii ing One eac aitei- :iandOrnilalignii"-. 6
Taxotere 12.5 mg/kg lv. 3 doses 4 days apart starting one day after randomization 10 - 69 - Figure 14
shows the results of this experiment. Compared to the isotypic control antibody 1D5, the antagonistic
rat anti-AXL antibody 11B7 of the invention reduced the overall growth of PC-3-LN prostate tumors in
nude mice. Example 15. Rat anti-AXL antibodies g the invention inhibit metastasis of human prostate
carcinoma In the same experiment as described under "Rat anti-AXL antibodies of the 10 invention

reduce humw%aﬁﬁOWQWﬁ%ﬁ&%im SiRAAIARIOTLS! e - FriiduAr cells into

other organs (metastasis) was analyzed post necropsy'to eval'uate anf metasta iC effecfs of the
antagonIStIC B HME __A‘»;:*,-]‘..?...,._» i _,. ;_ 9_-»_- \ :. _= A C) [ to Organs (Ilver

spleen, lungs, femur, part of the lumbar splne) were 15 coIIected post ecropy, homogenlzed and
supplemented with luciferin. Subse ntI sion me usin tOWL LB 981
bioluminesc %@E‘W?ﬁﬁgﬁ%gﬁ RETR fg Lﬁ at%%hr&@g%gh\%)% ﬁgf ﬂ% fé%gl%(% Mhe results of
this expgnmeg&ﬁeﬂlled ol yeis obfsPéensvaitiGonipeecdedong isotypitecdutroheesiigady 1D5, the
antagonistic. (ﬁﬁé’tﬂ@ﬁ%& L fé(i; Bnfh e 0 RN FRANESH ROV EERES S @I?Pe” metastases.

Noteworthy, the anti-metastatic etfect o 1187 In this experiment was stronger than f Sutent.

Similar obse&RitRsHiE BB SRtaAERedias at thengvantion weseabisdediack igandi5ass-
mediated activation of the Aki-Kinase in NIH3T3-AXL cl.7 fibroblasts fo

similar extent, ELISA experiments were performed. Antibody-mediated Aki-

10 Kinase inhibition was .detected by decreased 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 medium (DMEM, 0.5% FCS) to starve cells for 36 h.
Thereafter, cells wefe pre-incubated with 50 ng/mi, 100 ng/mi, 300 ng/mi,

15 500 ng/ml, and 1 pg/mi of rat anti-AXL antibody 1187 or chimeric anti-AXL
antibody ch11B7, as well as 50 ng/ml, 100 ng/ml, 300 ng/mi, 500 ng/mi, 1
pg/mi, 5 pg/ml, and 10 pg/mi of rat anti-AXL antibody 11D5 or chimeric anti-
AXl. antibody ch11D5 for 1 h at 37°C and then treated with or without 400
ng/mi Gas6 (R&D Systems) for 10 min at 37°C. Medium was flicked out and

20 cells were fixed with 4% formaldehyde in PBS (pH 7.5) for 30 min at room
temperature. Formaldehyde solution was removed and cells were washed
twice with wash buffer (PBS, 0.1% Tween 20). Cells were quenched with 1%
H.0, 0.1% NaN; in wash buffer and incubated for. 20 min at room
temperature. Afterwards, the quenching solution was removed, and cells

2% were washc__ad twice with wash buffer and blocked with PBS, 0.5% BSA for 4
h at 4°C. Anti-phospho-Akt (Serd73) primary antibody (polyclonal rabbit; Cell
Signaling #8271) 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

3  secondary antibody (Dianova #111-036-045) diluted 1:2,500 in PBS, 0.5%
BSA was then added ic each well and incubated for 1.5 h at room
temperature. The plate was washed 3x with wash buffer and fwice with PBS
for 5 min each. Tetramethylbenzidine (TMB, Calbiochem) was added and



Example 16. AXL is predominantly expressed in tumor rather than adiacent normal tissue In this
study, the AXL expression in 17 different human malignancies was 30 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 emhedded in paraffin. For - 70 - construction of a
60-core tissue microarray (TMA), one punch of healthy tissue and one punch of corresponding tumor
tissue of eacmgoy}é%s %HIRY% gé%ﬁkésggfﬁ%%; B’.#Aa‘ﬁﬁﬁ‘. g@gp%ﬁoqtrql élgéue punches
(three of each tissue type) was generated regarding to gurdelines. Eachpu ch\Was 1.5 mrn in
diameter. WitAM riiErfotase, they ghsotaiors orasiderd tRistbBloers wihe eutrefesantsd on silanized

glass slides (YigvRRrN orisoah ARy AVFIEaB (BB B ugfRlenarafinized by
incubation in a xylene bath 10 for 5 min twice, in acetone for 5 min twice and Tinally in distilled water
for 5 min. Heat pre-treatment of the sections was performed in 10 mM citrate buffer, pH 6.0 in a

steamer for 3Bigure 0levadrsyrateshingtinadisitediatentibodpgerBraRE reMifRsR Wagblocked by
incubation with.a f I L i f 0.3% H202 in_ methanal fQr,20 min at . temperature;
followed 15 b&v@aéﬁ?r%gﬂﬁ%?ﬁ?§ wé eqrng’r?%%)ésa ?owg”r:%rsw '@50%&5’%&0%@%8?@ iﬁﬁgéated with
polyclonal goatdrihimenigranicAdhtpriitodyaehd THao6 tha boerfiesovens gbledainkibit in TBST) at
room temperayia AGHEIERE WRSRAE TSl SestigRaerengHbated yihigtinyated rabbit

anti-goat secondary antibody (Dianova, 1:200 dilution in TBST) for 45 min at 20 room temperature.

After washing?SSTBERAE, ANPSREABAELRBre |MtUShafiSy FRRRAFER d0idthAIREERRKIFE 17810 dilution in

TBST) far 30 coumédnmants, tethperahiviezriollcuvaiddl wasttibpdissbefpre: Eitaiaing wad foBieved with
DAB solution @%@Q'ﬁ’ld%o ia ion in substrate buffer) for 10 min at room temperature. Finally, the

slides were rinse wﬂ w (t:er, ounterstained with 25 Harris' hematoxylin, and covered with a glass
slide. Control sections were incubated with goat IgG control antibody (R&D) instead of anti-AXL

primary antibegnifure16 882 arasis kNS ANBYER O I8 RHRsRIbE 17 30
different human solid tumors and corresponding non-malignant tissué (A). Among all cases screened
for each indicaHoR-HE-FRarketEeXpresSiofval et die P FSHEM AR IHARE SPHQBRS

(exceptfor simgid dellahtosishire Kidind Widteagosisticl ffiesatl ol unarsodiewad very low -

71 - expresSiQneo{ @E)éehtﬁ%veak expression was observed in a few tumors of the lung, mainly

adenocarcin us and Barrett tumors, ovarian, colon and pancreatic tumors as well as
liver tumors (hepatocellular carcinoma) showed weak staining in about 30% of the cases. Head and

neck tumors SUEAERHIHISRBSCST A HFRBHIBINADIRLLA9Y R dNGHURSF Srlyeak tn doderate

staining was detected %In 60% to 100% of the analyzed tumors of the breast, cervix, bladder, thyroid

and the stom&¢H MBEYirft eg%iﬁfﬂﬂ‘%a?%ﬂin%%?ﬂﬁ%r?ﬂufﬁ@rﬁﬂﬁ%@gs%@?ﬁhg cell
carcinoma of Thesfores bin(iigNdn-ialrgiaieidi astieaXh aanitaltiwecth NOIRECHE séaiing except from

tubuli of the kjdn, F‘I ' K Siaining.over backgragund. . Example 17:
. Structure andé%%?f{g\g ﬁ%ﬁ?&%&%ﬁ?ﬁi‘?@ﬂ%ﬁ%ﬁ%%"ﬁ%‘ieﬁéo‘ffég sgggﬁgﬂ@éeggpr antibody
variable dom&rrreditigntEAIGAa ilie), vittine efdeatimic sosteot mdw thy MOy B el asells. RNA was
prepared utilizingdhe- RRIASHIERRIES it BNeaspRMeasy1pisiXit1@ipgeah FINA ghgading for the
antibody geng)s aﬁ #r?oareﬂaus%nﬂfthegsg 'RACE kit (Invitroggen according to manufacturer's
instructions. . #&%X fef sty cBER-NES IR sideig e m #atd r)Rﬁﬁcﬂggl‘ngth@getH@-
25 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 pbwell 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)
30 for 2 h at room temperature (250 pi/well}, and subsequently incubated with
PBS or unbiotinylated isotypic control antibody 1D5 as well as unbiofinylated
rat anti-AXL. antibodies 11B7, 11D5, 6E7, 10D12, 11D7, or 2A1 at 10 pg/mi
in blocking buffer (100 pifwell) for 1 h at room temperature. Antibody

Yl b b o itk



specific GSP1-primers and SuperScript." Il Reverse Transcriptase. After first strand cDNA synthesis,
the original MRNA template is removed by 25 treatment with the RNase Mix. A homopolymeric tail is
then added to the 3'- end of the cDNA. PCR amplification is accomplished using Taq 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 am 2i<_:ation 5' RACE products were cloned into the
pPLXSN-ESK 30vector for sequencing. To facilitate cloning the Anchor Primer (AP) included a

o aap 1 At nikld BT SIRROR APaihe e A R S s cacc
heavy GSP1bpfiystetdsatyein reumbantibesigiDErasavell agraipkmdgied rat anti-AXL

CCGCTCCAGBEriRs GART GGN3 ASHACATMIC ¢1HY XBPE S 9.5 pg/mi in blocking
CCGCTCGAGCGGCCGTITCAGCTCCAGCTIg\(iyuullzatlpn of GSP primers for rat anti-AXL Mab

cloning: 1511BY¥REPEE"e 8B4 AN E'SBBALRA\ PG $» 1R 8l Feasp Jerpparaiigp A P,
new_kappa_ GGBAInY ok kGBP vhehv GBP (PRS- 0XI9P ZTEEDA0) vakaphaeiE SL; Xhol-kGSP2
heavy GSP1; Xhol-hGSP2.,17 B. Amingaci e Ntjx 1] variable,domains Rat
Amiady var RS S O R o oF 0 B oo

PLXSN-ESK \mstfersvamadiash meibeigsdareddienoe! seamdespaieiuon cusiinedagaible domain.
The complemgpi@iiwash buffer and finally washed once with PBS. For detection, 100 wl/

weli Attophos substrate solution (Roche # 11681982) were added. Using a

1t Victor plate reader (Perkin Elmer), the fluorescence of each well was
collected at an excitation wavelength of 430 nm an emission wavelength of
580 nm.

Figure 8 shows representative results of this analysis. The antagonistic anti-
15 AXL antibodies 11B7, 11D5, 6E7, and 10D12 of the invention compete with
each other for the same or structurally adjacent epitopes. The two agonistic
antibodies 11D7 and 2A1 of the invention recognize individually different
epitopes and therefore are not mutually exclusive. Morecver, 1107 and 2A1
do not compete with the antagonistic antibodies for binding to the AXL-ECD.
20  The control antibody 1D$5 did not bind to AXL-ECD.

Example 9. Rat and chimeric anti-AXl. antibodies of the invention

inhibit jung cancer cell migration and proliferation in vitro

25 To examine the migration and proliferation rates of different cells and culture
- conditions, in vifro wound healing/scratch assays are being employved for
many years. These assays generally involve growing a confiuent 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

30 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



30 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 - 73 - within
the variable domains. Anti-AXL specific CDR regions of the antibodies are listed in SEQ ID NO: 13-30.
The individual CDRs include the following positions; CDR-L1: 24-34 CDR-L2: 50-56 CDR-L3: 89-97
CDR-H1: 31-35b 10CDR-H2: 50-65 CDR-H3: 95-102 17 C Rat antibody expression and purification:

15 Hybrid | ' ' ' {O3G C, 5-7% CO2
using OMENKEIR AT UL R ot S AR AR ARG s

supplementatieriSighlfeics for dsingueristerte RPAheireHedis. Jfen fgoarals wifaTEcell

compartment,2ddarygst andi Mesla SraRaRiiStRRIRIMeHdiepRuaeeNEel sptitting 1/1 ->1/3
depending on cell Prowth. Productivity is tested once a week via SDSPAGE ang%ﬂs Supernatants
c

are stored at MAOAKEHUHRER YR RSB sHRS eds iU R RRg AR Pcubatssh Y week.
25Antibgdiesgaiemuriisliutsi(RFMNOIE% FFCEPephaibieg-hd GBdities|tidayey/mbaintitkta Explorer

100 System (GE-Healthcare). Golum re, individuall ck: h_purificatio e column size
is adjusted té%ﬂ%%'gp%oc% %ﬂ)@ﬁ%ﬁ%ﬂ? §h 32%“% %%#%aﬁ%%%ﬁsﬁ% ﬁ%% §§ge%hg3 fotein

containing soldthB&& lkeptiiniide tbeahivatiseaalieAnbsiieodasikhpiiebs it saaduble destilled
water are usegh fqnthe geile REPEESMistid Fat MRt liB SALETIRMO4HIOf (V3 S QueM PO4, pHB.5

the antibody is eluted within 10 CV 100 mM Glycin, pH 3.3. Eluate fractions are rebuffered immediately
to neutral pH‘l‘ﬁ(%HHﬁ"l‘?ﬁ Erbites Op AHYOSMIRNY R GaMBRASO e IS MRSR PERidRg I Red by
rSDS-PAGE giastauaitiithd-eaehopS sioathigifgr B4 chanidsba asecponitd PESIyseblfagainst PBS at 4C
and sterile filtered. Buff em reguirements juste cording.to the individual properties of
each antibody\f‘;"ﬁ Bgrﬁgﬁa@/gr&a? fb‘i@gﬁj anti é%j&%gfg}%%v%asesr %81%0‘5# t%té'ﬁﬁgi‘r'lv 4é mEitrix
(GE-Healthcarig)edr{f. 3%shéd Unbliethagielatinssishiwidn water arddyer svennigdy phciesi 1B7 was |

purified via rPéf{ﬁgmgél-‘!@ng}_under high salt conditions according to 1105. Antibody elution
was performed at pH 5.5. Flow rate for rat antibody purification has to be kept low for increased

binding efficiency. 5 As a second purification step either ion exchange chromatography (under
individugl, suidleecongitingepresentiiiiy ezttt tiioaxguomato Joa QI (RBS2 pihd .4) can be
implemented.caner cells. Compared to the isotypic control antibody, the antagonistic rat
anti-AXL antibodies j‘E‘EDS, 11B7, 6E7, and 10D12 of the invention, as well as
the chimeric anti-AXL antibodies chn11D5 IgG2 and ¢hn11B7 1gG2 of the
invention reduced the re-population of the cleared area, whereas the
20 agonistic rat anti-AXL antibodies 2A1 and 11D7 of the invention led fo a
complete ciosure of the wound. Similar resulis with the same panel of
antibodies were observed with the ovarian cancer cell fine SkOv-3 or the

gastric cancer cell ine MKN-1.

25 Example 10. Rat anfi-AXl antibodies of the invention inhibit ligand-
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
3o 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



20The standard protocol for quality control of the purified antibodies includes: rSDS-PAGE gel
analysis; Coommassie or silver stained BCA test (Pierce #23227 BCA Protein Assay Kit; rat IgG
standard #31233) 25 Analytical size exclusion (Superdex 200 Tricorn 101300 GL,-250 mg in 250 pl;
0.5 ml/min, Akta Explorer 100) Endotoxin test (LAL, Cambrex QCL-10008 Chromogenic LAL Endpoint
Assay # U550-648U) Cell based activity assays__(bF GS binding; pAkt; pAXL) 30 - 75 - 170. Antibody
Affinity determination by FACS scatchard Human AXL overexpression N1H3T3 cells were harvested

b bati th M S d || | Li S buffer (PBS
o 7.4, 396 1R % K, WA A0 M SOl T (P Bo00 88 2 oL Blon were.

added to 10(IﬁJTGCan€HﬁDd$aSoﬂjtlﬁmceatamrrgmq:&dommmxm\dﬂﬁ B FRBR wash11D5-1gG?2 at
concentratons b ARANALORBEH BN BPER) 1BAGSAYYFAHapdy binding wes

allowed to proceed fo -hours onice. Then, cells were washed! twice with 250 pl FACS buffer per well,

and resuspefdéeiis Wﬁlhéf‘é%?ééﬁdﬁw éﬂ%%?@iﬁlﬁhﬂﬁ%aﬂ‘é’c%‘%ﬂﬂ)%hﬁ@ﬁm @FAGS buffer.
After 45 minggg-pidncammindies e e1s pgrIR VRSO cRHB Ty 63 2 buftescaashiesHgrended in

500m1 PBS for FA nalysis. Analysis car u alb Coulter FAGS FC500. To
determine th&% GFQR& F@g ‘?Xv@pb' (Hf %‘f e@&%ﬂ%‘g \H:[n Lfé | FERPBISIRA against the
ratio of mear(ﬂﬂ;ﬁl@&ceede)apdrthaeibw&sporhﬂmg ahditatiViwotieerivptich ik Toé ¢hkeulated KDapp
resulted fro”ﬁﬁ%r‘?ﬁ%&ﬁ SRORPHIESY3H (@E G FERE e 0, @ed@/‘@éﬁ’) (i 1187038

ch11B7-19gG2 0.6 1105 0.81 Ch11D5-IgG2
or without 400 ng/mil mouse GasB (R&D Systems) were used per well in the

10 bottom chamber. Cells were left to migrate for 7 h at 37°C and stained
afterwards with 4.2 uM calcein-AM (Molecular Probes #C3099) in PBS, 1mM
CaCl,, 1 mM MgCl, for 1 h at 37°C. Using a Vicior plate reader (Perkin
Elmer), the fluorescence of each well was measured at a wavelength of 530
nm.

15
Figure 10 shows that the antagonistic anfi-AXL antibody 11B7 of the
invention reduced both basal and Gas6é-induced migration of NIH3T3-AXL ¢l.
7 fibroblasts, whereas the agonistic rat anti-AXL antibody 2A1 of the
invention increased ligand-induced and, in particular, basal migration of

20 NIH3T3-AXL cl.7 cells. The antibody 4A6 did not affect cell migratiori.

Example 11. Rat anti-AXL antibodies of the invention inhibit ligand-

induced proliferation of NIH3T3-AXL cl.7 fibroblasts in vitro

In vitro experiments were conducted in order to determine the ability of the
s rat anti-AXL. antibodies of the invention to inhibit GasB-induced cell
proliferation. For this purpose, 2,500 NIH3T3-AXL cl.7 fibroblasts per well
were seeded in FCS-containing medium on 86 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
30 antibody 72A1, the antagonistic rat anti-AXL. antibodies 11D5 and 1187, as
well as the agonistic antibody 2A1 in DMEM, 0.5% FCS for 1 h at 37°C. Cells
were freated with or without 400 ng/ml mouse Gasé (R&D Systems) by
adding ligand directly io the antibody solution, and were then left to grow for



20 18. Chimerization of rat anti-AXL antibodies: Human kappa light chain and heavy chain IgG1/2
genes were cloned from 25peripheral blood mononuclear cells (PBMC) of a human volunteer as
described below: - 76 - PBS/ 2 mM EDTA with 10 U/rnl heparin at RI, layered over 15 ml Biocoll
solution covered by a diaphragm ( 35 ml/ tube) [Biocoll from Biochrom # L6115]. Samples were
centrifuged at RT for 30 min at 400xg and serum E§15 ml) was discarded. Interface containing PBMCs
was carefully 5 recovered using a Pasteur pipette” PBMCs were washed 2x in PBS/2 mM EDTA (first

RoMI 10% PR AT DS ST s IO, B G d FRAPA Res uaing
RNeasy kit fr@#t Qimgibe (#a?ﬁlAﬁ;:ca*beo@ngae maastaetl sr'sdi strootioery. Blinfied TNA (30 pg) was
stored in allql&%ttg Ve 0. kgPQ,ﬁ g?fe?%‘&ﬂﬁ%lg Mﬁ? md 2 as well as kappa chains were 15

prepared from isolated RNA by RT-PCR using Superskript [1l Reverse Transkriptase (invitrogen #
18080 - 93) according to manufacturers instructions using the following primers: 1) RT-gamma:GCG

AAC TGA GGR %%?%%ﬁ"% R e e A A 3G
ccc ATC GERESig ?ZE@? /';G%% c?fA chgTRveRtoR ‘Z'&%’éeEGA G 30 -77

-7) 313am(C6ﬂ3]W&€a@tom NWBW?A&HT‘@T&S@O@EE&ST{EA AGGIFETrat anti-
AXL antibody 2A1 of the invention increased ligand-induced and, in
particular, basal proliferation of NIH3T3-AXL cl.7 cells.

10 ' : g
Example 12. Rat anti-AXL antibodies of the invention inhibit ligand-
mediated anti-apoptosis of serum-starved NIH3T3-AXL cl.7_fibroblasts
in vifro '

15 Induction of apoptosis and activation of caspases can result from a variety of
stimuli including growth factor withdrawal, exposure to chemotherapeutic
agents or radiation, or initiation of the Fas/Apo-1 receptor-mediated cell
death process. Gas6-AXL interaction has been shown fo be implicated in the
protection of a range of cell ty'pes from apoptosis, including serum-starved

2  NIH3T3 fibroblasts (Goruppi et al, '1998, Oncogene 12, 471-480) or
pulmonary endothelial cells (Healy et al, 2001, Am. J. Physiol, 280,
1273-1281). In the present example we examined whether rat 'anti-AXL
antibodies of the invention interfere with Gas6-mediated anti-apoptosis of
serum-starved NIH3T3-AXL cl.7 fibroblasts, and thus induce apoptosis.

25 Apoplosis rates were thereby determined by measurement of the cellular
caspase-3/7 activity. For this purpose, NIH3T3-AXL cl.7 celis were seeded at
a density of 1.5x10° celis per well in black clear-bottom 96 well platés (100
pliwell). 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

3»  next day, antibody solutions of the isotypic control antibody 1D5, the
antagonistic rat anti-AXL antibodies 11B7 and 11D85, as well as the agonistic
rat anti-AXL antibodies 11D7 and 2A1 at 80 yg/mi in DMEM, 0% FCS, 0.01%
BSA were prepared. The cells were washed with PBS, covered with 60 yl of



Primers were dissolved at 100pM. RT-PCR reactions were performed using 2pmol oligo RTand Fax
respectively, adding 1 pg RNA, 10 mM dNTP mix and heat for 5 min to 65 C. 4plfirst strand buffer, 1p1
0.1M DTT, 1 pl RNase inhibitor (40 U/p1Fermentas # E00311) and 2 pi Superscript lll RT were added,
mixed and incubated at 50C for |h followed by a heat inactivation step for 15 min at 70 C. 10 2p1 of
first strand reaction were used for second step P@g using Taq polymerase (Eurochrom #
EMEQ010001) to yield double stranded DNA of antibody constant domains. The primer 5*Blp and

3 Bam(GAC iy, ook RS0 BTRINESRIARISIS P St e R areatigtlp amoly

15x-chain constant reg%éns using the followin ettings:. K- chaln ampllflcatlon 94C120 sec

2094C30 secse 39dee Fters ééé'k%?@’@?tﬁh@g Bl Hhiaf RMEMafVa e &A% 94C120 sec
94C30 sec 3GEICMlreeE Withitfl SCE By MBINRS Gabt {RECBsemRdWillseadadifissec cycle 35

times s72C1 n The P rodu ts were.ana a TAE huffered 2% a ose I A single
band of -350 %ﬁ Pendif Q\Iﬁ% %lﬁéﬁs?‘ﬂﬁg i) Hﬂtﬂgch g\ﬁ/ s yl and y2
were found. Tbep@ﬁﬁq!yhcmds:elis were incubated at 37°C for another 5h. The foliow:ng
steps refer to the technical bulletin to the Apo-ONE Homogenwous
Caspase-3/7 Assay (Promega, G7791). In brief, culture plates were removed
from the incubator and allowed tc equilibrate at room temperature for 20
min. 60 pl of Apo-ONE substrate and 6 mi buffer were thawed, combined,
1t and added to the samples (75 pl/well). The contents of wells was gently
shaken for 30 sec, and, protected from light, incubated at room temperature
for 1 h. Using a Victor plaie reader (Perkin Eimer), the fluorescence of each
well was measured at an excitation wavelength of 485 nm and an emission
wavelength of 530nm.
15 .
Figure 12 shows representative results of this experiment. Compared to the
isotypic control antibody, the antagonistic rat anti-AXL antibodies 11B7 and
11D5 of the invention reduced GasB-mediated anti-apopiosis of serum-
starved NIH3T3-AXL. ci.7 fibroblasts, and thus induced apoptosis. In
20 contrast, the agonistic rat anti-AXL antibodies 2A1 and 11D7 of the invention
strongly induced anti-apoptosis of serum-starved NIH3T3-AXL cl.7 cells
regardless of the absence or presence of Gas6, and therefore inhibited
apoplosis.

s  Example 13. Rat anti-AXlL antibodies of the invention inhibit sphercid-
based celluiar angicgenesis in vifro

AXL is a key regulator of multiple angiogenic behaviors including endothelial
cell migration, proliferation, and tube formation in vifro (Holland et al., Cancer
30 Res: 65, 8284-89303, 2005). Therefore, the rat anfi-AXL monocional -
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



10 were purified by Qiagen gel extraction kit, (QIAGEN, #28784) according to the manufacturer's
instructions. To clone the PCR fragments into the multiple cloning site of the pcDNA3 vector
(Invitrogen), pcDNA3 vector and PCR fragments were digested with Hindi!! (5") and BamHI (3")
restriction endonucleases. Restriction sites 15 were encoded within the PCR primers. Digested
fragments were purified using the Qiagen PCR p L}igation kit (QIAGEN, 28104), and DNA encoding
the yl, y2 and x chains were ligated into the pcDNA3 vector facilitating T4 DNA ligase at 16C

overnight. Lig inactivated I i j S lrectly 20
transformed iﬁi&&%ﬁg}gg#u%@n{qé%@ﬁg n?é%gﬁfgﬁg@%j '8 f’;ltgégcl1 \%ﬁ@ gﬁ?ﬁ%lin containing
LB-plates. Afeicipriashes dascriusd e ans g usiionid el Biplclddl, $8dhdletPi#B10 pl 1-120 and

proofed for cqiyfaingiihg mspentineapntifgsicah e eragniramichy RGBVEE) Srsrended cells,
Tag polymerase, primer 5Blp and 253Bam GAE@;@ yliy2 and 5Bsi and 3Bam(CTT) for K colonies:

) . ( : : f
94C120 sec SRASNGS AR SRS Tisnes IR Al Ry AN SPBerpi APOreg8tio8aiPles were
analysed on HEMEQasphergriSonBe Ripn tided b o0y geinefcantaligercaonitsriveze selected to

inoculate 5 m|[ LB/ icijlin.medium. After incubation at 37  overnight. E.coli were harvested and
DNA was preg‘agrl?em us%ﬁé @‘ggifﬁgmimtﬁreﬁ’%ﬁdf’idﬁa\}f?#‘lgfz%%%%ﬁé% 1%ﬁge‘%t ﬁ%%lll, BamHlI)
showed all x polynetizatiopnBenreasing thensgriwtdnsizef dbguesiceniivarlyantibadigsDNA

sequencing a Medigenariys RGsiakle deerains 1ie=nPitas oy i CRiipm piy XsdieE SK vector lo
and cloned intg g1/g2 and k pcDNA3 vectors to yield the chimeric full length antibodies. Variable VL

domains werdERFHNTBIRANAN DR RIHARS D IRINFON bR nBRlymRdalion: MeRreas Mehe 5'end and
a BsiWlsgite afribwethefadtds VEGRRA/HRAGondéir&ioh 26 hdhailwd a86wd fdr BCAMIAT GAG CCA

Tan 0CT TOW R (00 ol A A5l PRoRates wetsing. BIR0 G 9B 81heG A To Tac
GTT TCA OoGiolyoerizet geh P atetaplery Hhdubaiats 31c3é “Anrolifizdl iitrsharid|iveid dgrimers,
containing a Higkans Bararsha byt uhastiad e dNAGVER sphercids was

quantified by an image analysis system that determines the cumulative

15 sprout length per spheroid using an inverted microscope and the digital

‘imaging software Analysis 3.2 (Soft imaging system, Minster, Germany).

The mean of the cumulative sprout length of 10 randomly selected spheroids

was analyzed as an individual data point.

20 Figure 13 shows the results of this experiment. The antagonistic rat anti-AXL
| antibodies 11B7 (A) and 11D5 (B) of the invention inhibited VEGF-A-
stimulated HUVEC sprouting 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
»s  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

30 prostate carcinoma growth in nude mice
The anti-tumor efficacy of therapeutic antibodies is often evaluated in human

xenograft tumor sfudies. In these model systems, human tumors grow as
xenografis in immunocompromised mice and therapeutic efficacy is



30 VH-11B7/11D5-5": AGA TAA OCT TOT GCA TIC CGA GGT GCA OCT TCA GGA GTC AGG - 80 -
TCC TTG GCC BsiW1 for the light chain and the Blpl for the heavy chain are single sites at the 5'end
of the constant regions to enable the direct fusion with the 3 5'end of the variable domain genes.
Fused to the leader sequence SEQ ID No.: 69 derived from pLNOH2 vector (Norderhaug et. at J.
Immunol. Methods 204, 1997; Neuberger EMBQ gg 1983; 2 (8): 1373-8,1983) genes encoding the
chimeric antibody 10 chains were cloned into pCEP vector system for recombinant expression. Light

chain genes ) it e J nes Kpnl (5")
and Xhol (3' )}ﬁlgté%g EF?%IE Kct)ghéf%)r %%Egﬂbﬁ ﬁ&%ﬂf@%ﬂ%g‘%@ﬁﬁél?ggg@égﬁ%@geeded on

20x20 cm plaves %’@H%M@Qﬂ@ﬂ W%W%Fe%rﬁﬁfﬁﬁ?ﬁd epthegvor HER A ®eavy chain
genes using gaaetie ﬁ@é?@ﬂeganﬁfequaﬁbmgtbmownﬂm@m prosRAs hricaliuggligoRditions were

37C, 5% CO2 in DMEM/F12 gl tal oI I w0 te, 1%
glutamine, 1915&niEHffi/s ?’ I-truﬁgos %@u? r:&gf’ |0ﬂ%éﬁ%ﬁ?\%iﬁ§<cﬁaﬁg %)\t/)?/ ?resh
mediums SupepEraitsatec wetghecBl gverfie?- aajﬁysmaimbmmegnﬁwﬁmged:rwm”c antibodies
O e o8 ST YereAPioanabenaan divden heth ieanfaiih g

(GE- Healthcare under stan er con tlons . 50 mM Tris; 8.5, wa OmM PO4;
pH= 8.5, elutbfi0f B rlisninpidB B) BBSewasear PF@P’&ﬁﬂbdﬂWﬂiﬁéaﬂBﬁ Bgample 19.

Human'Zat'0%@fsfafeamb%imraéa@dww@mdi@mm%eTP@rstp@m@ EaeiasH sl chimeric
antibodies were com ared tq 6%%ahuman antlbod%ermlln% ?enci’d aﬁt theé)roteln level via a BLAST
search for imtR&n8 Bd’l’ﬁsd R RN B SR PR RSt INFERT3RE0EGENEY which in

additiondad fdeintcptcRiR Thepdesetiod tuemdgrwibdaithuassograieth Pragd:dsiogwents were

selected fro”}ﬁe r a?ére Haashatl QQ%HWO(BIBWJA’(&%E&HE% TREGRY. Hab s ?@ﬁi&g&g to their

homology to sequences In an analogous apEroac For the™raf variable ains'of the 11B7

and 11D5 antiisierds was folieinh inkapeitionsaiha Bériﬁtﬁléf%qﬂéﬁéﬁ?(wfﬁ 8RUSSI8Bgments) were
found and defjagd awhsivad frimemprk:pdst 1inféuton VkiRg2 & JiightIne 7hum: §gid-59 + D4-4
(reading framt()ai 3&%1#?&:&9&%&\%&%@3@5’&% (bertho)ié Technologies, Germany). Prior to
15 first treatment, mice were randomized and statistical tests performed to
assure uniformity in starting tumor volumes (mean, median and standard
deviation) across tﬁe treatment groups of 10 animals each. On day 8, all
treatments started and were continued until day 34, followed by nécropsy on
day 35. 25 mg/kg of the isotypic control antibody 1D5 and the antagonistic
20 rat anti-AXL antibody 11B7 were intraperitoneally (i.p.) administered 3x a
week (Mo, Wed, Fr) into animals of group 1 and 2, respectively. Animals of
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

25 given below.

Scheme

3 times per week (Mo, Wed, Fr) ) 1{;
starting one day after randomization®
11B7 25 mafk ] 3 times per week (Mo, Wed, Fr) 10
m p.
2 g/kg P startmg cne day after randornlzatlon”
i |t e T s e s T dally
,? Sutent Ll 4Dm glkg P istartmg oné day after randomizationd
. 3 doses 4 days apart

6 Taxctere 12.5 mg/kg f.v. 10

starting one day after randomization




VH11D5hum: VH4-59 + D4-4 (reading frame 3) + JH4 Leader sequences for humanized variable
domains were adopted from the 15 associated germline V-gene sequences as selected. CDR residues
of rat anti-AXL antibodies defined according to Kabat (Kabat et al., Sequences of Proteins of
Immunological Interest, Fifth Edition. NIH Publication No. 91-3242, 1991) were grafted into human
germline frameworks for anti-AXL specificity to obain the final humanized version of anti-AXL
antibodies 20hum1187 and hum11D5. The protein sequences of the humanized anti-AXL antibodies

humLL87 and D ALR 28R O SRAIANSRS WaIRIASK B R IIA.ONA

sequences. sequences were t|m| or recombinant expression in ammallan cells

using the Kamﬁfdoabifb!?@ﬂg@@aﬂﬁﬁawtﬁg@r@éﬁlIfﬁg@ﬂﬁ%bqﬁ@ﬁé‘é@%o‘i 1B HfntBgized anti-AXL
antibodies ar¢agfalRad30ddarRPUizal BRidPear PSS Gdinado iR MRNEed anti-AXL
antibodies were synthesized by a PCR-method based on overlapping oligonucleotides. - 82 -
VL-genes wePdi€foned into pCEP4 vector utilizing the plasmid of the chimeric antibody construct
pCEP4_¢h11B7k1. Cloning sites are NheI (51 and BSIWl (3) which were already included in the
synthesized %nens,‘of tq% hﬁneanl ok YH aen ) thetcaorressgondlng
chimeric heavycha ' as restriction sites.
DNA optimiza : aie inmand sequence verification was conducted at Eurofins
Medigenomix GmbH Martlnsrled Germany 10Example 20. Rat and chimeric anti-MI antibodies of the
invention inhibit lipand-induced AxI Phosphorvlatlon in vitro to similar extent Chimeric derivatives of

the rat anti-A 2B PREFBRAUADYSFEFPELMNdRE R pai-Grthianithastien e5dknelow). In
order toiinveshgairidd whetlter therriranproxiastikeridsoohiheyiovehticn anddae eqigesponding

chimeric anti- A)fl ar]tl aéd'es ?fﬁﬁeﬂﬁnﬁ?gﬂ c\)/ye(r: blgtgo g%F(IQItAI aarrl‘csi e?a &‘aescl“ ted AxI activation in
vitro to similar exf’enF E‘b experiments on Ca cerV|ca cancer cells were per rmed

Gas6-mediatetialyzedtiveokin waerapsiebyaeyabibisy isoiemziasiadiept@figetsinefpHbgphorylation. In
20 brief, on d@Kédgaﬁ% el ReANe! JVRiSoeECHPE FNoP GO GhoERNER TReH Wik I flgidaetiom 96 well

plates. The next day, growth medium was replaced by serum-free medium to starve cells over night for

24 h. Also ovéPﬁS‘ﬁF B'&ﬂi‘ﬁ/lQ%%o?ﬁ’%qmé‘ﬂ’}ﬂﬁté??N&rﬁ?WQfé%élf@Wtﬁms‘é’em _
anti- phqsphowﬂémecﬁrp%t)dwé@b@ﬁt amgbgbaledarmcs@padawatahevamam@mmody solution

was removed d MaX| IIs were bIo ed | % BSA fo t

temperature. § parzgl'lwiri IF')'si eetrg rgrigslir?gubl;?edm%%% ng}’l [Ingo?)ﬁk\I F‘ﬁ%@% é]m?arﬁso ng/ml, 1-
pg/ml, and 1dqunmnoe$aemummwa§em@edh@mmeﬁbrmgw @ﬁmhmm? for 1 h at 37C
and subsequently treated with or without 400 ng/ml Gas6 (R&D 30 Systems) for 10 min at 37C.
Medium was then flicked out and cells were lysed in lysis buffer (5 (H?O mM HEPES, pH 7.5, 150 mM
NaCl, 1 mM ET8Ee 1o RR e ey tf%’#hﬁh%%@'@dpﬁ% AR ﬁ&%ﬁ%’i’ése and
proteasginhiliionspEr@drty! thiadsodiiilc Toontqs emtipousthisy os wrftagonistit raB%nthorthovanadate,

1 mM NaF, | | d and
Viaxi-Sorp prabloady "R il TR G YREE Tl BEEIRMIE T BRANC e
transferred arietrsipsgsd Woiawaghy athranitaeirrasvrifechekhdB Binis Wé@w IHEBfoer on day 4,
wells were '”%Q@tgﬁdﬁﬁﬁrbtﬂﬁﬂyiﬁ'ﬁd6@"%7&“81%@9%&35&%&WBB%M foh at room

temperature. Plates were washed 6x with wash buffer and AP-conjugated streptavidin (Chemicon
#SA110) diluti¥PT: MBBORMYE ULLTRRE FRNEANR ARSI incubated for 30 min at room

temperaiire. Afterwards, wells were washed 6x with wash buffer and

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
30  immunochistochemically analysed on formalin-fixed paraffin-embedded
tissues in tissue muliiarray 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



10 AttoPhos substrate solution (Roche #11681982) was 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 17 shows representative results of this experiment for the
cervical 15 cancer cell line CaSki. As demonstrated by concentration-dependent decrease of the
relative AxI phosphorylation, the rat anti-Axl antibedy_11B7 (A) and the chimeric anti-Ax| antibody chi
1B7 (B) of the invention were able to block ligand-induced activation of the receptor tyrosine kinase Axl

to similar exeah AR 'S RElranting inkRutaPPRIKCRIRL SRS dOHgiprghserved with

the melanoma cell line C-8161. Example 21. Rat and chimeric anti-Ax| antibodies of theé invention

inhibit ligand-fisgHgeansh 2 L NIED-RInSSE BRRAMHBE I HBR\NISRHE tO5iRAER SABRtWASTO additionally
verify whethegiBeeiibyrii pthanigsdig petdbeeim@ntianrandrihgl crnas aseing pivatesic anti-Ax| '
antibodies of Fe inv%rntion Yi/ere agl]?o Sble to inhibittG s6-in uce%{/aé% ation %542%44 MAP-Kinase in
CaSki cervic 'Ugﬁc% %%% SRR )W@ﬁt,gﬁﬂ%%\% [B%Q% e SH&’r iB6°3 Eﬁgre,
Gas6-induce gy s M ARriGiashaaetattion was detected by increased protein (1hr202/Tyr204)
phosphorylation. In brief, on the first day, 2x104 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 for
24 h. Thereaf¥ithcallgnigsptopie. idcAbHBdSRRHONS rafnseleoted glisausobleghmIwese mtinl, 1 pg/ml,

and 10 pg/mlabiatedinf shantbadyakLEligsshanpria paitAantbedychiad BF fainlahat 37C and
then treated with or withqut 4%??%ml Gas6éR&D stem@)/for .1% min at 37C. Medjum was s flicked
out and cells Wers ABGUAH: RRFSRRNRIR HERRBRBZRM S 35 7HPIHANIIN & RIGAG rature.
Formaldehydios @ utiontwias, rienzmeddnanfbc &l shiveteive shd ditaibe ivithstilesh Wafberf@PBS, 0.1%

Tween 20). Gels e AYEehethuih JP44202c016 NN AL HeR AR gHigied for 20 mi

at room temperature. e quenching solution was removed, and io cells were washed

twice with wabBHTRsfRHLHE Bleckieamrh PRS0 cincieiowes: by washinsifedisitieduvater.

Anti-phospho MARbIndese Wa2 GISEKELDBY nREnBBaAtRE a (relislp prbpakbl; Cell
Signaling #9101) diluted 1:1,000.in.PBS, 0.5%, ESA%{EC)).%% Tween 20, 5 mM EDTA wag added over
night at 4C. GIPHE§N OfHL 1Al R IREERIALIFe AR BhIPRTHETIBR IS WRLRRE S with wash

buffer. HRP-donjugatbdgntitnabisilizt onateny andbBBE (Riarfoaint 146036 ediirdiluwetel :2,500 in

PBS, 0.5% B % M EDTA wa added [ ted for 1.5 h
at room tempﬁ%ﬁgﬁgé h@%fa%%’é\}v%ség %;(% V'S\{/slf'ﬁ:ﬁ \L/Iv%%ﬁ buffer orﬁsgﬂgir\]w e&%:%?%e?am“%thylbenzidine
(TMB, Calbio&ferfiRaior 64miad Hr8 bty it HR B2 #FrorndamasiahiiadE@iIpERRLy addition of
100 pl of 250\%;%&' iﬂgFEB¢ﬁaﬂh%0§é@f|§ayva@fe?do@ibé@anagwiﬁmmgfﬂwcﬁtymvahngtfll of ?2;) nm
using a Vmax plate reader (Thermo La stems), 23Figure.18 s apresentative results of this
experiment. a}a?%cﬁ)tﬂ% gﬁ'ﬁ%ﬁ?@ 2@7‘8&?8{&0&%@%@%’Pié%ﬁé}@iﬁbﬁﬂlﬁ'ﬁ 7 (B) of the
inventior werecaldempirakita s6tardveshing heaiefors, P2 setlions Micrmiseib@e$ Mitervical cancer
cells to simila ineheat 0 at C f rejati 42/p44
?oﬁéiﬁgp x Ui R ANSONESBBRANIIRP FIOPEEYSCIRSSP IS TSlatuEH

MAP-Kinase sphorylation. - 85 - As rat anti-Axl antibodies of the invention turned out to interfere
with Gas6- miRinRerREHe. afodpwedk by swashingaArn PRI TIAIRIRG . waABrashisrednwilffuestion arose,

Whether'antsmg%mﬂéf@mﬁnoqﬁss Wmulﬂ(;bﬁwﬁeégﬁﬁmﬂ&ltﬁhf?ﬂpfbﬁfﬂﬂ&ﬁtiﬁp@./&]ﬁ:[)m&\gégd(uC_in_g |
apoptosis, thereby coptribyting,to gvercome drug resistance, In this example = originally
amed MCF-FRRARET. FRUVATR SRS eI B b T B ORI SO CHAEor Lettora
245, 3565352 Hdispdahenyathiginlcant ofoessd witnta sglessabidre nGointchideeglitmsomweiein (Fairchild et
al., 1987, Ca , S . J | logy and
Experimenta%ﬁ?e%%ée%%@sa 5487311596@318@11?&%&%%%;3%%{% %%%’rﬁ&?c@ﬁ?% antibody
1187 and/or d¥X#8¥kin, and apoptosis rates were determined by TUNEL staining. In brief, 3x104
NCI/ADR-RES cells in normal growth medium were seeded per well of an 8-chamber culture slide (BD
Falcon, 15 cat# 354118) which were P}re-incwggteptwith thef same ium for 1 h at 371 . The next
morning, nor é%]rr%w sfﬂ%ﬂﬁﬂzﬁgé BhovEF aNd %@II?%Q’%W@ Lrier Cllitet! in
serum-reducedifferdst F@Samediintunate ave réoysspepdiogontreraiigreoh) tiBSier (hg antagonistic
anti-Axl| antib d i QSN f rning of day
3, doxorubicir(ljlégs'?fI %@Zﬁ%ﬁﬁ%@%@éf@%& pM, 152?5%%@’2%% Qpﬂ\%@vﬁf%ﬁ%ﬁ%’n@ cells were
incubated at FetegtadiniplicuiardnnbamacBrestas AP Serxeet frisirgieraltld@Rfte in PBS (pH
7.5) for 20 migratdaARsy teameRtWRIACAIE Giel SveiRepr2Staiathal -2A6whlisingthesgmmercially
available Fluorescein-FragELThI kit (Oncogene, cat# QIA39, presently being distributed through
Merck-Calbiochem), TUNEL staining was performed according to the supplier's manual instructions
(chapter 'Fluorescein-FragELN of cell preparations fixed on slides’, page 10). Applying fluorescence
microscopy, cells were analyzed and photos were taken. 30



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 pM of
doxorubicin, regardless of -86 - whether cells have been co-incubated with control antibody or the
antagonistic anti-Axl antibody 11B7 (top). However, at a concentration of 150 pM of doxonthicin, only
very week apoptosis could be detected in cells cg-}n:legted with control antibody, whereas co-incubation
with the antagonistic anti-Ax| antibody 11B7 resulted in a substantial induction of apoptosis (middle).
Also in the presence of 20 @%ﬂo doxgrubjcin, co-incubation of cells with 11B7 significantly increased
apoptosis rated %iéesésotr%npgﬁ o'ce|ﬁe€%iﬁ%!§r%ﬁ%8{‘eé"\?v?tr? Contro |§ba afﬁ%ﬁaou yo(rt')"go?tg)mé,1 indicating
that co-treatrriengofresinlyradenipcgreinasast desentisgustiatticRmirgrdgmars, 10vgdams and
antagonistic agfigh! antboslise-akile MEIOIaNR SIABrOEHRIRO MRdEAaRRLANCo.

Example 23. Rat anti-Ax| antibodies of the invention svnergize with chemotherapeutic agents in

reducing anclfrEHRRL AR RS HABEDIMAROVIAD “s of thg fR588alieat AE ted in order
to investigate finacbilincabedtiwddianiibaditsraldhsanviegtinn ipahikiowndiomgadrdssendent cell

th eith [ binatjon with ch th i t 0 cpl
formation acsHP R IR AR Gt Do Lo st B PN mect cels ave
able to grow itusuftsaghthintiseast7eerdxg bt des|dhyntidoend dithstomardinbibahinéaned or were pre-
incubated witlythe;ANA00RISHE AL ARRASHARIRRAY A48 (3t LRRYFhY MM AHELEGIDCO) for 30

min at 37C. Subsequently, cells were 25 combined with Difco noble agar solution resulting in 50 pl of

top agar cell $08pEREIGRM{BdnReRraAlBRAY Agarascaaiahy showed M FPRCIBsRIARY 7.5 pg/ml,
respectiyely. ERisspefronsRension Wakiglesgthdictopcrhbinb o sBdWedvagsk esgimat audayer
containing 20;40 FCS a\?gd was finally covered with another 50 pl of a feeding layer solution that
contains 0.2% rggn ell 30 as cisplatin in according concentrations. In the whole of 150 pl per
sample, the final concentrations of 11B7 and cisplatin were 2.5 pg/ml and 1.5 pM, 1.0 pM, 0.75 pM,
0.5 pM, or 0.28 o R SPPCEYANHAY UNATHAISALILER LOIPIMAEO0A davaisuigigiere then stained with
50 pl MIT (Sigma, T mg/mln - 87 - PBS)Tor 3’ hours at 37C. USIng a Scanalyzer FITS camera system
in conjunction with the HIS Bonit coloniy formation software (Lemnatec, Wuerselen), the effect of the
antagonistic raamtiNnvdiastigeoyehiRAdeéhefasenitbydy eapntdoiswinE were analyzed in
triplicates. Figure 20 shows representative results of this experiment. The presented data refer to the
overall area of colonies and reflect both the absolute numbers being measured (A) and the relative
growth inhibitidat(Biidkette antibody variadirl dothaing g citoedt iom Aybaidobutlieslis1B7. As 10
compared to yije3iad FRISHEALIRILM BRI INAIEGISRIR IR RSP I gL RiRkgation in a

dose-dependent manner. In line with the inhibitory effect of 11B7 aloné in the range of 30%,

combination WRIRIRB a2l REECSIREART AhG Pl BRESHH@T-PIEngrRtcHRNg 1B Rtiated
inhibitoryeffecRofCESRiBtinVicRih pgecaysvg hooiar kadiuneraiastauestias particularly at 15lower
concentrations of cisplatin. Example 24. Rat anti-Axl| antibodies of the invention synergize with
anti-neoplastic agents in reducing tumor-related phenomena 20In the previous examples, synergistic
effects of anteBpiefistifitshsirendeiibdiivs o Eyndtinsizatbnaro-ndahpidtéiédising thexgrisicin have been
observed withygegagd @Wﬁﬁ&é@oem'%aagr%ﬁg'ngwéu&égsrﬁang&a&aea!ﬂﬁ;éﬁlég-reS'Stam

cancer cells such as the ovarian cancer cell [ine NC R-RES. Moreover, combination effects of

antagonistic affEAsiransafibEYis¥ShasisintR RBInR RN IEMRIaIRIR) BTRRYEyEYndependent
colony growthitwatmesteatadidtRIssRIRN2MRaribiteriedd Gl Ehhemieddsyne st -effects in

inducing apoptosis | d/or. rcguing drugtesistance of tumor.cells, suppressing or cell _
survival, inhibﬁf??g t%%?cﬁece(fﬁgwfom a‘r?d%rpsgrﬂ(ﬁﬁae{r'gﬂoﬁs, ré&ﬁ%ﬁﬂ H'Pfjﬁn%or lésé%P%igrgaQio[é%reading and
polymerase, a nested, gene-specific primer (GSP2) that anneals to a site

located within the cDNA molecule and an anchor prirner provided with the kit.
Following amplification 5' RACE products were cloned into the pLXSN-ESK

30 vector for sequencing. To facilitate cloning the Anchor Primer (AP) included
a recognition sequence for Sa/ 1, GSP2 primers contained a Xhol site.



30 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
inducing apoptosis in and/or overcoming drug resistance of tumor cells, suppressing tumor cell
survival, inhibiting tumor cell growth and/or prolifesation, reducing tumor cell migration, spreading and
metastasis, or impairing tumor angiogenesis are to be expected when melanoma cells or patients
suffering fronygs@r?g?}%]ﬂre treated with antagonistic anti-Axl antibodies in combination with
irradiation and/or any further anti-neoplastic agent which is preferably but not limited to cisplatin,
dacarbazine, temozolomide/temodal, muphoran/fotemustine, paclitaxel, or docetaxel. Furthermore,

synergistic effegisdndnshHinganeRiRTSATTHETEMSIKREMING M drug resistance of tumor cells,
suppressing tumor cell suryival, inhibiting.t cell arowth and/or proliferation, reducing tumor cell
migration, sp%ﬁ%—ﬁgégiasié#m%l&ié {502 %esis are to be expected when
ovarian ganceizaels OSSPt CACEETUALCRATGEAETNTANCer are treated with antagonistic anti-Ax|
antibodies in combination with is irradiation and/or any further anti-neoplastic agent which is preferably
but not limited to doxorubicin, cisplatin, carboplatin, paclitaxel, docetaxel, melphalan, altretamine,
topotecan, ifdeBRAddi@@soside, or 5-fluorouracil. Additionally, synergistic effects in inducing
apoptosis in and/or overcoming drug resistance of tumor cells, suppressing tumor cell survival,
inhibiting tumgar 20 cell growth and/or proliferation, reducing tumar cell migration, spreading and
metastasis, o?(nﬂb'aﬁﬁg ?un%;g&-ﬁ GGEGREFHEL &%%ﬁ%ﬁi@ﬁe cancer cells or patients
sufferingsfromXpeast @8 r2N CCHETERRECGBECATINSIWGTTOOASTIDEES in combination with
irradiation and/or any further anti-neoplastic agent which is preferably but not limited to 25
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, inhibjijig AHFIECEEH SR P FArHER IO MABASHIGuMor cell migration, spreading and
metastasis, or impairing tumor angiogenesis are to be expected when 30 gastric/stomach cancer cells
or patients suffering from gastric/stomach cancer are treated with antagonistic anti-Axl antibodies in
combination WitB rradiatiepaadisRayXhstHeBBaRR-neoplastic agent which is preferably but not limited
to 5-fluorouragil, mj in [ i3, doxorubicin, methotrexate, - 89 - etoposide, leucovorin,
epirubicin, p%ﬁ?a@ﬁ%gé&gﬁﬁor %Fr%tecan. Also, synergistic effects in inducing apoptosis in and/or
overcoming drug resistance of tumor cells, suppressing tumor cell survival, inhibiting tumor cell growth
and/or prolifergjipap redugishimssiee| halgRigpa Sesaginghanfawsastasis, or impairing tumor
angiogenesis are to be expected when bre %&ﬁfggr c%%s %rztpatients suffering from breast cancer are
treated with antagonistic anti-AxI antnﬁ?d%g c f?llé r$ h irradiation and/or any further
anti-neoPlastic agent which is preferably but not limited to doxorubicin, epirubicin, paclitaxel,

docetaxel, CVCL'?BEPSF’“&HQQF’&%%Q ﬂ;@gﬂrﬁﬁgﬁgﬁrﬁ?bine, capecitabine, vinorelbine, or
Istic effe ucl

trastuzumab. Furthermore, syne tsin in ng apoptosis in and/or overcoming drug
resistance of tumor cells, suppressingeaMm&rRi: stheily B> #ifthiting tumor cell growth and/or
proliferation, reducing tumor cell migration, spreading and metastasis, or impairing tumor angiogenesis
are to be 15 expected when cervical cancer cells or patients suffering from cervical cancer are treated
with antagonistic anti-Ax| antibodies in combination with irradiation and/or any further anti-neoplastic
agent which i4Dfekatilydadid cidipieaté i Xio shaftbdely waniablsn doribadmsuracil, paclitaxel,
docetaxel, gemcitabine, or topotecan. Moreover, synergistic effects in inducing 20 apoptosis in and/or
overcoming drug resistance of tumor cells, suppressing tumor cell survival, inhibiting tumor cell growth
andlor proliferdgbrimiinyaiinity damaiyraaaueRprsalrie dranpiaiediiom spAMBARRM tumor
angiogenesis GéRde hadheeCifg WiHN Bﬁﬁgﬁﬂi@s?@a%@fcﬁus Wﬁé‘“@ﬂiﬁﬁuﬁﬁﬂﬁg feqey pancreatic
cancer are treated with anta onistic.?,ntl-Axl 2 ntibodiﬁfﬁi%combi tion with irradiation and/or any
further anti-ne?ﬁﬂﬁ?ﬁg%ﬁgﬁﬁa/\ﬁﬁa?% 'OFCRER BB}, AEERRI 2218 Je MG SBMEBF8E Wine, or 5-
fluorouragil. Fietlymining cegichsdi OB jereqairedr ftyptrs; speeifipdiadifigat$ thaénahtidiogwpoptosis in

andlor overcoping dehgdeaipiangaldvaicr el sinRiEsPIRAUDIOL S sundah/aliigng tumor cel

growth and/or 30 p ration, reducing tumor ceéll migration, spreading an tastasis, or impairing

tumor angiogditetkingreao baraupetagicalhbratRR) cAntbr Eslitos: phientE dhlicatien frdle lung cancer
are treated witly a5iagonigli¢ AnthAkapAPaeiRRtoroRMbIRBHOBVHE IagialiRR %Ma_bm?/ further
anti-neoplastic - 90 - agent which is preferably but not limited to cisplatin, carboplatin, doxorubicin,
paclitaxel, docetaxel, etoposide, vinorelbine, vincristine, ifosfam id e, gemcitabine, methotrexate,
cyclophosphamide, lomustine, or topotecan. s 10 15

ELSH)



20 zs 30 - 91 - Claims 51. A monoclonal antibody that binds to the extracellular domain of AXL and at
least partially inhibits AXL activity. 2. The monoclonal antibody of claim 1, which reduces and/or blocks
AXLmediated signal transduction. 3. The monoclonal antibody according to anyone of claims 1-2,
which reduces and/or blocks AXL phosphorylation. 4. The monoclonal antibody according to
anyone of claims 1-3, which 15reduces and/or blegks cell proliferation. 5. The monoclonal antibody
according to anyone of claims 1-4, which reduces and/or blocks angiogenesis. 206. The monoclonal

antibody acc%ﬁﬂ?%ﬁ%a%%}égrg% YoARMS. an e spreige &W%SHH&'@ 9Rd GHERRUGE, /- The

monoclonal anti to anyone of claims 1- 6 which reduces and/or blocks tumor
metastasis. Bre Wéﬁﬁ’oﬁ’o%@a?%rﬁ@ed@a%%oﬂﬁdflg’&%%lﬂ%uﬁei thaaiewinges andior
blocks the AXhdmsfliated anti-apoptosis. 9. The monoclonal antibody according to anyone of
claims 1-8 , which 30reduces and/or blocks AXL mediated PI3K signaling. -92 - multispecific antibody,
or a fragment thereof. 11 The monoclonal antibody of claim 10, which is a chimeric antibody and
comprises a &AL thai4B¥no acid sequence selected from the group consisting of SEQ ID NOs: 38,
39,41,42,0 east th iable domain thereof or an amino acid sequence having a sequence
identity of at [east 90% t ereto and/or a light chain amino acid sequence selected from the group
consisting of SJBfOUB NB8-87, 40, or at least the variable domain thereof or an amino acid having a
sequence identity of at least 90% 10thereto or an antibody recognizing the same epitope on the
extracellular domain of AXL. 12. The monoclonal antibody of claim 10, which is a humanized antibody
and compns&%ﬁ%&vy éﬂa?ﬁ mino acid sequence selected from the

1o CDR-HZ: 50-85

CDR-H3: 95-102

17 C Rat antibody expression and purification:
15
Hybridomas were cultured in Celine CL 1000 bioreactors (Integra
Biosciences) at 37°C, 5-7% CO, using DMEM including 4.5g/L_ giucose; 1%
Glutamine, 1% Pyruvate 1% Pen/Strep. FCS supplementation is 1 % FCS for
the nutrient compartment and 5 % low 1gG FCS for the cell compariment.
20 Harvest and media exchange is performed twice a week. Cell splitting 1/1
->1/3 depending on cell growth. Productivity is tested once a week via SDS-
PAGE analysis. Supernatanis are stored at -20°C until purification.
Mycoplasma test of running cuttures is done once a week.

25 Antibodies éré purified using Protein A or G Sepharose FF (GE-Healthcare)
via an Akia Explorer 100 System (GE-Healthcare). Columns are individually
packed for each purification. The column size is adjusted fo 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

20 double destiiled water are used for the entire process.

Supermnatants are thawed, buffered with 50 mM TRIS pH 8.5, centrifuged,
filtered through a 0.22 ym membrane and loaded onto the column. After



15 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 2090% thereto or an antibody recognizing
the same epitope on the extracellular domain of Apgl.. 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

25diabody, ofacHigleyRRaE) eamwyvmmﬁsg' 14 EUSY 81igacsageeading to anyone of
claims 1-13, which is of the IgG1-, | GS or lgG4-ty 301 The monoclonal antibody
according to e Ehindit, %\:{ i@gv@iﬂ E%ﬂ&%@a%ﬁﬁ&&‘&ﬂﬁ are8ebEfgR to an
effector- gfoum%dﬁwyn@nml;ﬂﬂtibpdyﬂ@ﬂgonmwbww ®iclaims Irib6pwfmhl is a scaffold
protein. 18. T e mo ocI a(j antl aecor § @é 1-17 hIC ¢ Tgnses at least:
one heavy cHia? s%'(} ggﬁ] ast S%Lfg@téfj fror% e group

consistimg of am(m)anﬁgmmmabndwma maammemagamssmawmwaeme differing in 1
or 2 amino aﬁﬁgélaerefrom (b) a CDRH2 as shown in SEQ ID NOs: 17, 23, 29 or a CDRH2 sequence
differing in 1 or 2 amino acids therefrom, and (c) a CDRH3 as shown in SEQ ID NOs: 18, 24, 30, or a
CDRH3 15sequence dlfferlng in 1 or 2 amino acids therefrom, and/or at least: one light chain amino

acid Sequencslﬁfémr& Ir@ﬁﬁﬁl@Ra&@Ieétgdsﬁﬁdﬂ Hhearing censiEngrfivdualCDRLL as
(©) 2 CORL2® %"S . é%féﬁé@d‘ﬁ%%% RS0k COR o o8 BENBEN L IRG M 2%0r 2 amno.
‘acids therefrdmurahbb(f)mt@ﬁﬂl&%% ghatoin GGEWIED\MTE. any] MgshpdoundeDYIB satjuence
differing in 1 gr 23RO BRIIR FGFCHUD antibody 1gG1 11B7 was purified via rProteinA

{GE-Healihcare) under high salt conditions according to 11D5. Antibody

elution was performed at pH 5.5. Flow rate for rat antibody purification has o

be kept low for increased binding efficiency.

15

As a second purification step either ion exchange chromatography (under

individual, suiiable conditions) or preparative size exclusion chromatography

(PBS, pH 7.4) can be implemented.

20 The standard protocot for quality control of the purified antibodies includes:

e rSDS-PAGE gel analysis; Coommassie or silver stained
o BCA test (Pierce #23227 BCA Protein Assay Kit; rat IgG standard
#31233)
25 ¢ 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)
¢ Cell based activity assays (FACS binding; pAkt; pAXL)
30

Purified antibodies are stored in PBS, pH 7.4 under steril conditions at 4°C or
~20°C depending on their stability.



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 30group 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 - 94 - differing in 1 or 2 agino acids therefrom, and (c) a CDRH3 as shown in
SEQ ID NO: 18, 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: 13, or a CDRL1 sequence differing in 1 or 2 amino acids therefrom, (e) a CDRL2 as shown in
SEQ ID NO: 14 L DEead AcdifiBhe BLeiaiNalNPK banns SyRUSIaEY s therefrom, and 10(fa
CDRL3 as shown in SEQ ID NO: 15, or a CDRL3 sequence differing in 1 or 2 amino acids therefrom,
or an monoclanal antibody recognizing t epjtope on the extracellular domain of AXL. 20. The
monoclonal Mmaa&%%‘%&e&ﬁ 8:@ %%Iﬁ%i%.‘@?%&h%ﬁﬁ%g %’Hrlggggaa %%Wqéhain
comprising atl (easiVoEE T R B taddreesubpendegh sblsistitigrofcgly pEDRIHE &f\8HDwn in SEQ ID
NO: 22, or a §fedne i r n ' 2 , : as shown in
tﬁ@%{@@%ﬂgﬁlﬁ %L%&%Z%g% KN haF ISR RERRHEM: nifréiteP 5k

SEQ ID NO: séquence ring in'1 or 2 amino acids therefrom, and (c) a CDRH3

as shown in $8QUIDIve! SUSRRNEIODIETS §é’&'l§éﬁ@e1&%rﬁfgaﬂ@®yzsﬂﬁﬁiw&@ﬁ?wé\%from, and/or a
light chain cogppgsifiesatiegst andEDEhseRTIRIFPO BN i O8I gUBIsingopldiratioRRL1 as shown
shoir in SEBARAEO: 20 208 O S CBk er HEH TOE SAGS SRS e letrom, and ()
a CDRL3 as simlivig wasEQoweN @ @rhosed DR b8ssqueitee Then, cells were washed

twice with 250 yl FACS buffer per well, and resuspended in 200ul of

secondary antibody (anti-rat-PE; Jackson) diluted 1:50 in FACS buffer. After

45 minutes of incubation, cells were again washed twice in FACS buffer and

resuspended in 500mi PBS for FACS analysis. Analysis was carried outon a
15 Beckman-Coulter FACS FC500. To determine the apparent affinity constant
Koam, mean fluorescence values were plotied against the ratio of mean
fluorescence and the corresponding antibody concentration ([M]). The
calculated Kpapp resulted from the inverse slope of the straight line are listed

below:
Clone : Ko value (ni)
11B7 : 0.38
ch11B7-1gG2 06
11D5 0.81
Ch11D5-lgG2 0.9

20

418. Chimerization of rat anti-AXL antibodies:

Human kappa light chain and heavy chain igG1/2 genes wére cloned from
2s  peripheral blood mononuclear cells (PBMC) of a human volunteer as
described below:

PEBMCs were prepared from whole blood. Blood was diluted 1/2,5 in



30differing in 1 or 2 amino acids therefrom, or an monoclonal antibody recognizing the same epitope
on the extracellular domain of AXL. - 95 - comprises a heavy chain comprising at least one CDR
selected from the group consisting of (a) a CDRH1 as shown in SEQ ID NO: 28, or a CDRH1
sequence differing in 1 or 2 amino acids therefrom, (b) a CDRH2 as shown in SEQ ID NO: 29, or a
CDRH2 sequence differing in 1 or 2 amino acidsmrfg]r_efrom, and (c) a CDRH3 as shown in SEQ ID
NO: 30, or a CDRH3 sequence differing in 1 or 2 amino acids therefrom, and/or a light chain

isi t; | 1 1 isti d R in SEQ
D NG: 25, o BEb AR L AT DS Tk L Y TR, 188 GORED a6 shown
SEQ ID NO: 26juiiom CORireddyuarntanditegmg(iBdmoibtuive)dBincodicitmhBietinamatid 15(fa

CDRL3 as shoyyy g)] SECNRN et l KrtefrRB steRICRGC TR i d U L HTIRR RS therefrom,

or an monoclonal antibody recognizing the same epitope on the extracellular domain of AXL. 2022.
The monoclofral AAtiBddy e ofiseareranyBriedRemi srRMaININg hRBMEH pwass aaseitly chain amino

gmid seq%encggsmgd fm@mghg ﬁr@s@@pwﬁ mg.®%méDml:@aéﬁeé22ﬁriﬁt mszhe v?riﬁble
omain thereof. qr mi ci vin equence identi at least 90% thereto and/or a light. .
chain amino 5'&5@ s%%f@higg&lga%% ﬂ'gfﬁqie 2ol _pwcf"c?rﬁéigbn@ §%§B‘N£°Wb, 1, or at least
the variable di@Baip foertdfrairanCetipeladidsanesoependeg drsdRRktcd 036G 26 least 90%
thereto or an $wigaﬁy¥|§§%q{1g%wsepitope on the extracellular domain of AXL. 3023. An

isolated nucleic‘aci e Selected from the group consisting of: (a) a nucleic add sequence
encoding an monoclonal antibody, antibody fragment or a derivative thereof of any of claims 1-22,

1t RNA was prepared from PBMUCs using RNeasy kit from Qiagen (#
75142) according to manufacturer's instructions. Purified RNA (30 pg)
was stored in aliquots at —-80°C.

cDNA for antibody IgG gamma 1 and 2 as well as kappa chains were

15 prepared from isolated RNA by RT-PCR using Superskript lli Reverse
Transkriptase (invitrogen # 18080 — 93) according to manufacturers
instructions using the following primers:

1) RT-gamma: GCG TGT AGT GGT TGT GCA GAG
20 '

2} RT-gammaZ2: GGCG CTT GCC GGC CGT G

3) RT-kappa: TGG AAC TGA GGA GCA GGT GG

s 4) 5'Bip: 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
30
6) 5'Bsi: AGA TAA GCT TCG TAC GGT GGC TGC ACC ATC TGT
CTT CAT '



(b) a nucleic acid sequence as shown in SEQ ID NOs: : 1-6, 31-36, - 96 - (c) a nucleic acid
complementary to any of the sequences in (a) or (b); and (d) a nucleic acid sequence capable of
hybridizing to (a), (b) or (c) under stringent conditions. 24. A vector comprising a nucleic acid
sequence of claim 23. 25. The vector according to claim 24, which is an expression vector and the
nucleic add sequence is operably linked to a contrfz sequence. 26. A host comprising the vector of
claim 24 or 25. 27. The host of claim 26 which is a human, bacterla anlmal fungal amphibian or plant

cell. 28. The s hre WhICh dBuHx{ae % s of
manufacturing’a monoc nal antlbo y accor 0 anyone of claims 1 2 comprlsmg the step of
obtaining said polypeptide from the i@ﬁs‘t@ﬂc'&ﬁﬂ' 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 2526, 27 or 28, or a

polypeptide g@H%féd“ﬁ;‘i%@ﬁﬁ‘ﬂ&@gsa&fwgm@E’f%é%%@@ﬁ?a?@m%%on of claim 30
comprising phaimaceisply s tepiahle Rantees palRYS ARaUM 9 NPRIIASOFP rdilie Pharmaceutical

composition according to claim 30 or 31, comprising a further active agent - 97 - for the diagnosis,

prevention orqwﬁﬁﬁém and hopbiprdnmiadrasiastl! fustisitapdbuies,dsaibaMposition
according to @ypn¢ pf RRE3e &%aﬂgdﬁmqmwga@m@wqmdlﬁg@ﬁﬁgS@SSOClated with AXL

herein said RUBETSIRLIL] ISLe A CELRaS I (NRRE gt Lheast cancer lung
cancer and ofodoviXd bx@rdesihinecivatiexpsbasifar 16canterk 78ntCformation of tumor metastases.

36. The Bnonoclonal antibody according to anyone of claims 1-22, for the diagnosis, prevention or

treatment of a perproliferative disease. 1537. Use of the monoclonal antibody according to anyone
of claims 1- 2@,@’ of first strand reaction were used for second step PCR using Taq

. polymerase (Eurochrom # EMEC10001) {o yield double stranded DNA of
antibody constant domains. The primer 5Blp and 3'Bam(GAG) were
used to amplify y—chain, and 5°Bsi and 3'Bam(CTT) were used to amplify

15 x-chain constant regions using the following PCR settings:.

x-chain amplification:
894°C 120 sec

2 94°C 30 sec
55°C 30 sec -
72°C 45 sec cycle 35 times

72°C 10 min

y—chain amplification:
84°C 120 sec

84°C 30 sec
30 45°C 30 sec
72°C 60 sec cycle 5 times



the manufacture of a pharmaceutical composition for the diagnosis, prevention or treatment of a
hyperproliferative disease. 38. The use according to claim 36 or 37, wherein said hyperproliferative
20disease 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 claimg 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 clafgy 4 or ?3% §861 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 bt the m8R&@6nal antibody according to anyone of claims 1-22. - 98 - 42. The method
according to glat 41, whgredt iBRcroOBItiRAdS a hyperproliferative disease as defined in anyone of
claims 34 or 35. 43. The method according to claim 41 or 42, wherein the patient is a mammalian
patient, particularly a human patient. 44. A kit comprising an anti-AXL-antibody, preferably a _
monoclonal afgitiddy acddraivig to anyone of claims 1-22, a nucleic acid sequence according to claim
23 or a vector according to claim 24 or 25. 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

pharmaceuticEa 5o peetisrigoraie gaatisast on Rubiesmlisredni¥% . agarose gedofding ‘to claim

46, wherein the, apfiviae aitibedy inp manesimaliibedxiAcarlingdR a1y el slaims 1-22. 2048.
Use of an anti-AXL antibody for the manufacture of a medicament for the co-administration with an

antineoplastid 888 Acfomtheemenchrdng pbandiite aree dieeagde The &R ssatiesitling to claim

48, wheygin t%@tipﬁﬁh@tiggdﬁ%@gﬁmggpcmgmqnpdxi@‘cc NG ENAN Y2y glyglaims 1-22. 2.
Nov. 2008 AXL Antibody Nucleotide sequence: Seq, #1: Rat-11B7=VLkappaHclone 33:
1GACATCCASATERECER ST TRENfEFHER TR TP TCOrSleBadhe PCR

fragments  into the multiple cloning site of the pcDNA3 vector
(Invitrogen), pcDNA3 vector and PCR fragments were digested with
Hindlil (57) and BamH! (3") restriction endonucleases. Restriction sites
15 were encoded within the PCR primers. Digested fragmenis were
purified using the Qiagen PCR purification kit {QIAGEN, 28104), and
DNA encoding the yl1,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
20 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 pyt H.O and
proofed for containing the respective antibody chain carrying plasmid
by PCR (5 pl suspended cells, Taq polymerase, primer 5Bip and

23 3Bam(GAG) y1/y2 and 5Bsi and 3Bam(CTT) for x colonies:
94°C 120 sec
g4°C 30 sec

s 55°C 30 sec

72°C 60 sec cycle 35 times:

72°C 10 min



'50 51IACAGAGTCACTATTAC TTGC CGGGCAAGC CAAGACATTGGAAATTATTT 100
101AAGATGGTTCCAGCAGAAACCGGGGAAATCTCCTAGGCTTATGATTTCT 150 151GGTGCAAC
CAACTTGGCAGC TGGGGTCCCATCAAGGTTCAGTGGCAG TA 200
201GGTCTGGGTCAGATTATTCTCTGAC C ATCAGCAGC CTGGAG TCTGAAGA 250
251TATGGCAGACTATTACTGTCTACAGTCTAAAGAGTCCCCTTGGACGTTC 300 301GGTGGA
GGCACCAAGCTGGAGCTGAAACGG 350 Seg. #2. Rat-11B7-VH-clone 20:

L O T O BB AS AR HNRER nl 180 HIda IS A fol CEER praucts.

51CACTCTCC , _ACTGGTTACTC AT AGTAA]'TAC 100
101 TGGGGANDEY carne Azastaining ROOABA TWRIRA Selepted des AnesaieleT 3 oo

151ACATAAQSTApRSHTHS & Glakr\ AFRE (nbAEARIACA AT 1€ TdvbigHE FCEp A ere
L AATCT O vedied and BNK Whs preparad using Giagen miniprap kit (JIAGEN,
5 # 12123). A control digest (Hindlli, BamHl) showed all x and y chain

gene inserfs at the expected size; sequences were verified by DNA

sequencing at Medigenomix.

Rat variable domains were ampilified by'PCR from pLXSN-ESK vector
10 and cloned into g1/g2 and k pcDNA3 vectors fo yield the chimeric full
length antibodies. Variable VL domains were amplified with the following
primers, containing a Hindlil and Bsm! site at the 5’end and a BsiW]| site

at the 3'end:
15 VL-11B7-5"; AGA TAA GCT TGT GCA TTC CGA CAT CCA
GAT GAC CCAGGC TCC
VL-1187-3": AGA TCG TAC GTT TCA GCT CCA GCT TGG
TGC CTC
20
V0L-11D5-5": AGA TAA GCT TGT GCA TTC CGA CAT CCA
GAT GAC CCA GTC TCC ATC
VL-11D5-3": AGATCGTACGTTTCAGCTTGG TCC CAG

Variable VH domains were amplified with the following primers,
containing a Hindlll and Bsmi site at the 5’end and a Bipl site at the 3
‘end:

3 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



250 251AACTC TGTAAC TTC TGAGGACACAGC CACATATTACTGTGC TATAACAA 300 301CC
TTTT ATTACTGGGGCCAAGGAGTCATGGTCACTGTCTCCTCA 350 Seq. #3:
Rat-11015-VLkappa-clone 10:
1GACATCCAGATGACCCAGTCTCCATCCTCCATGTCTACATCTCTGGGAG 50
51ACAGAGTCACTATTACTTGCCGGGCAAGTCAAGACATTGGAAATTATTT 100
101AAGCTGGTTCCAACAGAAAGTAGGGAAATCTCCTAGGCGTATGATTTAT 150

151GGTGCA{E’§@Q§}I{$§CAGTTGGGGTC CCATCAAGGTTCAGTGGAAGTA 200
201GGTCTGGA TTCTCTGACCATCAGCAGCCTGGAGTCTGAAGA 250
251TATGGCGATCTATTACTGTCTACAGTATATACAGTTTCCGCTCACGTTC 300 301GGTTCT

GGGACCAA@Q\W%%ﬁ@ﬁ%@ﬁ%ﬁm@slﬁ#&ﬁé%Qé%mﬁeaﬁéisingie sites
1GAGGTGCAACTTC;AGGAGTCAGGACCTGGCCTTGTC?A CTC}AC‘AGT. ,
at the 5°end of the constant regions to enable the direct Tusion with the 3

5 ‘end of the variable domain genes.

Fused to the leader sequence SEQ 1D No.: 69 derived from pLNOH2
vector (Norderhaug et. al. J. immunol. Methods 204, 1897, Neuberger
EMBO J. 1983; 2 (B): 1373-8,1983) genes encoding the chimeric antibody

10~ chains were cloned into pCEP vector system for recombinant
expression. Light chain genes were cloned Nhel (57) and Xhol (3") into
pCEP4 (Invitrogen) heavy chain genes Kpnl (57) and Xhol (37) info
pCEP-Pu (Kohfeld FEBS Vol 414; (3) 5571f, 1997).

15 HEK 293 cells seeded on 20x20 cm plates were co-transfected with 1ug/ml
of each plasmid coding for light and heavy chain genes using standard
CaPQ, fransfection method for transient expression. Culiure conditions were
37°C, 5% CO, in DMEM/F12 high glucose medium containing 5% low IgG
FCS, 1% pyrovate, 1% glutamine, 1% peniciliin/streptomycin. 24h’ after

20 transfection medium was exchanged by fresh medium. Supemnatants were
collected every 2-3 days for approximately 3 weeks. Chimeric anfibodies
were purified from approximatelly 600ml supemnatant utilizing 1 ml Hitrap
rProtein A columns (GE-Healthcare) under standard buffer conditions
(loading: 50 mM Tris; pH=8.5, wash: 50mM PQ,; pH= 8.5, elution: 100mM

2 Glycin; pH 3,3) as described for rat antibody purification.

Example 18. Humanization of rat anti-AXL antibody variable domains

The rat variable regions of the chimeric antibodies were compared to
0 human antibody germline seguences at the protein level via a BLAST
search for immunogiobulin 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-



50 51CAC TCTCC C TCAC C TGTTCTGTCACTGGTTATTC CATCAC TAGTAATTA 100
101CTGGGGCTGGATCCGGAAGTTCCCAGGAAATAAAATGGAGTGGATTGGA 150
151CACATAACCAACAGTGGTAACACTACCTACAATCCATCTCTCAAAAGTC 200 201GAATC
TCCATTAGTAGAGACACATCGAGGAATCAGTTCTTCCTGCAG TT 250
251GAACTCTGTGACTACTGAGGACACAGCCALATATTACTGTGCAAAAGGA 300 301GCGTTT
GATTAC TGGGGC CAAGGAGTCATGGTCACAGTCTC GTCA 350 - 2- Seq. #5:

Rat-10D12N-kkagpaydans o1 %7%%%%%@%%9@‘7%?& GIGHEIFGCATCTC
TGGGAG5OJ§1 ACAGAGTCAC X CAT'%GAAATTATTT 100 101
AAGATGGThemaicayie e e e aso s NN BlaueisTaRPreaeh T TCT 150 151 GG TGCAACC
AAC TTGGCAGCTGGGGTCC CATC AAGGTTCAGTGGCAG TA 200 201

GGTCTGGG ATTATTCTCGGACCATCAG T 0 25

TATGGCAG E‘r& A&%é%&%@R&‘P@%A%A%RG%%%Q &TE@QA’A ?ng&fo GGTGGA
GGCACCAABITGRA BSTRINALEAB T eRelintosRatettBs XV HE land 51 segments)
1GAGGTGC AAGCCCTCACAGT50 51
mcmmc@?&gﬁgwggéécg%é%%ﬁ%% ‘S}@%ACTAGTAATTA 100 101 CTGGGGC
TGGATCCGGAAGTTCC CAGGAAATAAAATGGAGTGGATGGGA 150 151
TACATAACGAAGARTGCFGGSPGTGGCTACAACCCATCTCTCAAAAGTC 200 201
GAATCTCCATTACTAGAGACACATCGAAGAATCAGTTCTTCCTGCAATT 250 251 GAACTC
TGTAATTC YHERE R Ykt REATarding fremedhAadiiAcc 300 301 CCCTGG

GACTGEGGCCAAGGAGTCATGGTCACAGTCTCCTCA 336 350 -3- AXL Antibody Amino acid

sequence: 11B7:
V0L11D5hum: V1-L1 + Jxd

VH11D5hum: VH4-59 + D4-4 (reading frame 3) + JH4

Leader sequences for humanized variable domains were adopted from the
15 associated germline V-gene sequences as selected. CDR residues of rat

anti-AXL antibodies defined according to Kabat (Kabat et al., Sequences of

Proteins of Immunological interest, Fifth Edition. NIH Publication No.

91-3242, 1991) were grafted into human germiine frameworks for anti-AXL

specificity to obtain the final humanized version of anti-AXL antibodies
20  hum11B7 and hum11D5.

The protein sequences of the humanized anti-AXL antibodies hum11B7 and
hum11D5 are as foliows:

25 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:

30 The optimized DNA sequences encoding for the humanized anti-AXL
antibodies were synthesized by a PCR-method based on overlapping
oligonuclectides. |



Seq. #7: Rat-1187-VLkappa-clone 33: 1DI QMTQAP S SLPASLGDRVT
ITCRASQDIGNYLRWFQQKPGKS PRLMI S50 51 GATNLAAGVP SRF SGSRSGSDYSLT I S
SLESEDMADYYC LQ SKE S PWTF 100 101 GGGTICLELKR150 Seq. #8: Rat-11B7-VH-clone 20:
1EVQLQESGPGLVICPSQSLSLTCSVTGYSITSNYWGWIRKFPGDKNEWMGS50 51
YITYSGSTSYNPSLKSRISITRDTSKNQFFLQLNQYTSEDTATYYCAIT 100 101
TFYYWGQGVMVTVSS150 11D5: Seq. #9: Rat-11D5-VLkappa-clone 10: 1D | QMTQS

SGSRSGSDVEHTS B SRR R B T Rt b7 BERHR CEFETERE, 10
Rat-11D5- vmntmwsﬁeomﬂmi_mmb&Wﬂ@&nsgn@m%eT@){w@ﬁsmF
PGNKPIEWI50 a LA INRGHN LA, ﬁﬁéh@ﬁiﬁ?%@%@&ﬂ%%YT&%@%%RY%QAKG 100 101

AEDYWGQ VMVTVSS150 10D12Z: Seq. #11: Rat-1 2-VLkappa-clone 8: 1DI OMTQAPS SL PAS
LGDRVT | A@nibesies N@mmm@mé ;WWW?&FGMRMRWS gavy

SGSRSESD¥RM hastbE JOBMARY ¥e1BIGE SNz 1epA0 B erid LERKR350 a¢-
restriction sites. DNA opiimization, gene synthesis, cloning and sequence
verification was conducted at Eurofins Medigenomix GmbH, Martinsried,
Germany.

1 Example 20. Rat and chimeric anti-Axl antibodies of the invention

inhibit !Lgand~induced Axl phosphorylation in vitro to similar extent

" Chimeric derivatives of the rat anti-Axl antibodies 11B7 and 11D5 were

generated as part of this invention (see below). in order to investigate

15 whether the rat anti-Ax| antibodies of the invention and the corresponding

chimeric anti-Axl antibodies of the invention were able to inhibit ligand Gas6-

mediated Axl aclivation in vifro to similar extent, ELISA experiments on

CaSki cervical cancer cells were performed. Gas6-mediated Axl activation

was 'ther'eby detected by increased receptor tyrosine phosphorylation. In

20 brief, on day 1, 3x10* cells per well were seeded in normal growth medium in

flat-botiomn 96 well plates. The nexi 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-
tyrosiné antibody 4G10 at 2 pg/mi PBS and 4°C. On day 3, the 4G10

25 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

ug/mi of rat anti-Axi antibody 11B7 or chimeric anti-Axl antibody ch11B7 for

1 h at 37°C and subsequently treated with or without 400 ng/mi Gasé (R&D

3 Sysiems) for 10 min at 37°C. Medium was then flicked out and cells were

lysed in lysis buffer (50 mM HEPES, pH 7.5, 150 mM NaCf, 1 mM EDTA,

10% glycerine, and 1% Triton X-100} supplemented with phosphatase and

protease inhibitors (10 mM Na.P.0-, 1 mM phenylmethyisulfonyl fluoride, 1



Seq. #712: Rat-10D12-VH-clone 5: 1IEVQLQESGPGLVKPSQSLSLTCSVTGYS
ITSNYWGWIRKFPGNKMEWMGS50 51 Y | TNSGGTAYNP SLKSRIS | TRDTSKNQ FFLQLNSV |
PEDSATYFCSRT 100 101 PWDWGQGVMVTVSS150 CDR Sequences SeqlD No: Antibody CDR
Sequence #13 11B7 Light chain 1 RASQDIGNYLR #14 11B7 Light chain 2 GATNLAA #15 11B7 Light
chain 3 LQSKESPWT #16 11B7 Heavy Chain _ 83 -

mM orthovanadate, 1 mM NaF, and 0,5% aprotinin) for 30 min on ice.
| Meanwhile, blocking buffer was removed and Maxi-Sorp piates were washed
6x with wash buffer (PBS, 0.05% Tween 20), before lysates were transferred
and incubated over night at 4°C. After plates were washed 6x with wash
s buffer on day 4, wells were incubated with biotinylated rat anti-Axi antibody
12B7 at 0.5 pg/ml PBS for 2 h at room temperature. Plates were washed 6x
with wash buffer and AP-conjugated streptavidin (Chemicon #SA110) diluted
1:4,000 in PBS was added to each well and incubated for 30 min at room
temperature. Afterwards, wells were washed 6x with wash buffer and
10 AfioPhos substrate solution (Roche #11681982) was 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 17 shows representative results of this experiment for the cervical
15 cancer cell line CaSki. As demonstrated by concentra’tion-depandént

decrease of the relative Axl phosphorylation, the rat anti-Axl antibody 11B7

(A) and the chimeric anti-Ax] antibody ch11B7 (B) of the invention were able

to block ligand-induced activation of the receptor tyrosine kinase Axl to

similar extent. Comparable effects applying the same experimental settings
2 were observed with the melanoma cell line C-8161.

Example 21. Rat and chimeric anti-Axl _antibodies of the invention

. inhibit ligand-induced p42/p44 MAP-Kinase phosphorylation in vitro to
similar extent ‘

To additionally verify whether the rat anti-Axl antibodies of the invention and

the corresponding chimeric anti-Axl antibodies of the invention were also

- able to inhibit Gas6-induced activation of p42/p44 MAP-Kinase in CaSki
cervical cancer cells fo similar extent, ELISA experiments were performed.

3p  Here, Gas6-induced p42/p44 MAP-Kinase activation was detected by
increased protein (Thr202/Tyr204) phosphorylation. In brief, on the first day,
2x104 celis per well were seeded in flat-botiom 96 well plates. The next day,
normai growth medium was replaced by serum-free medium to starve cells



1 SNYWG #17 11B7 Heavy Chain 2 YITYSGSTSYNPSLKS #18 11B7 Heavy Chain 3----TTFYY #19
11D5 Light Chain 1 RASQDIGNYLS #20 11D5 Light Chain 2 GAIKLAV #21 11D5 Light Chain 3
LQYIQFPLT #22 11D5 Heavy Chain '

-84 -

for 24 h. Thereafter, cells were pre-incubated with 50 ng/mi, 100 ng/mi, 300
ng/ml, 750 ng/ml, 1 pg/ml, and 10 pg/ml of rat anti-Ax| antibody 11B7 or
chimeric anti-Ax| antibody ch11B7 for 1 h at 37°C and then treated with or
without 400 ng/ml Gas6 {R&D Systems) for 10 min at 37°C. Medium was’
s flicked out and cells were fixed with 4% formaldehyde in PBS (pH 7.5) for 30
min at room temperature. Formaldehyde solution was removed and cells
were washed twice with wash buffer (PBS, 0.1% Tween 20). Cells were
quenched with 1% H.O:, 0.1% NaNjs in wash buffer and incubated for 20 min
- at room temperature. Afterwards, the quenching solution was removed, and
10 cells were washed twice with wash buffer and blocked with PBS, 0.5% BSA
for 4 h at room femperature. Anti-phospho-p42/p44 MAP Kinase
(Thr202/Tyr204) primary antibody (polyclonal rabbit; Cell Signaling #8101)
diluted 1:1,000 in PBS, 0.5% BSA, 0.05% Tween 20, 5 mM EDTA was
added over night at 4°C. On day 4, the antibody solution was removed and
15 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, 0.05% Tween 20, 5§ mM EDTA was then added fo each well and
incubated for 1.5 h at room temperature. The plate was washed 3x with
waéh buffer for 5 min each. Tetramethylbenzidine (TMB, Calbiochem) was
»  added and monitored at 620 nm. The reaction was stopped by addition of
| 100 pl of 250 nM HCI and the absorbance was read at 450 nm with a
reference wavelength of 620 nm using a Vmax plate reader (Thermo Lab
Systems).

s Figure 18 shows representative results of this experiment. The rat anti-Ax!
antibody 11B7 (A) and the chimeric anti-Axl antibody ch11B7 (B) of the
invention were able to block GasB-induced activation of p42/pdd MAP-
Kinase in CaSki cervical cancer cells to similar extent as indicated by
concentration-dependent decrease of the relative p42/pd4 MAP-Kinase

3 phosphorylation.

Exampie 22. Rat anti-Axl antibodies of the invention synergize with
chemotherapeutic agenis to overcome drug resistance in vifro




SNYWG #23 11D5 Heavy Chain 2 HITNSGNTTYNPSLKS #24.;11D5 Heavy Chain 3 - - --GAFDY #25
10D12 Light Chain 1 RASQDIGNYLR #26 10D12 Light Chain 2 GATNLAA #27 10D12 Light Chain 3
LQSKESPWT #28 10D12 Heavy Chain

-85

As rat anti-Axi antibodies of the invention tured out to interfere with Gas6-
mediated anti-apoptosis of serum-starved NIM3T3-Axl cl.7 fibroblasts, the
guestion arose, whether antagonistic anti-Axl- antibodies would synergize
5 with chemctherapeutic agents in inducing apoptosis, thereby contributing to
overcome drug resistance. In this example, NCI/ADR-RES (originally named
MCFE-T/IAdrR) cells - a ovarian cancer celi line (Liscovitch and Ravid, 2007,
Cancer Letters, 245, 350-352) displaying a high level of resistance to several
agents including doxorubicin (Fairchild et al., 1987, Cancer Research, 47,
10 5141-5148; Xu et al., 2002, The Journal of Pharmacology and Experimenital
Therapeutics, 302, 963-871) — were incubated with the antagonistic anti-Ax
antibody 11B7 and/or doxorubicin, and apoptosis rates were determined by
TUNEL staining. In brief, 3x10* NCI/ADR-RES cells in normal growth
medium were seeded per well of an 8-chamber culiure slide {(BD Faicon,
15 cat# 354118) which were pre-incubated with the same medium for 1 h at
37°C. The next morning, normal growth medium was removed and celis
were washed with and cultured in serum-reduced (0.5% FCS) medium. In
the evening, isotypic control antibody 1D5 or the antagonistic anti-Axi
antibody 11B7 were added at final concentrations of 10 pg/mi each. In the
20  morning of day 3, doxorubicin at final concenirations of 100 pM, 150 pM, or
200 pM was added, and cells were incubated at 37°C. Afier 24 h, cells were
rinsed once with PBS, fixed with 4% formaldehyde in PBS (pH 7.5) for 20
min at room temperature, air-dried for 5 min, and stored at -20°C. Using the
commercially available Fluorescein-FragEL™ kit (Oncogene, cati# QIA39,
25 presently being distributed through Merck-Calbiochem), TUNEL staining was
performed according to the suppliers manual instructions (chapter
‘Fiuorescein-FrageL™ of cell preparations fixed on slides’, page 10).
Applying fluorescence microscopy, cells were analyzed and photos were
taken.
30
Figure 19 shows representative results of this experiment. No TUNEL
staining, and hence no apoptosis, was observed with NCI/ADR-RES ovarian
cancer celis that were treated with 100 pM of doxorubicin, regardiess of



1 SNYWG #29 10D12 Heavy Chain 2 YITNSGGTAYNPSLKS #30 10D12 Heavy Chain 3 ----TPWD-
Chimerization nucleotide sequences Seq. #31: chl1B7k 1
GACATCCAGATGACCCAGGCTCCATCTTCCCTGCCTGCATCTCTGGGAG 50 51
ACAGAGTCACTATTACTTGCCGGGCAAGCCAAGACATTGGAAATTATTT 100 101
AAGATGGTTCCAGCAGAAACCGGGGAAATCT L TAGGCTTATGATTTCT 150 151
GGTGCAACCAACTTGGCAGCTGGGGTCCCATCAAGGTTCAGTGGCAGTA 200

whether cells have been co-incubated with control antibcdy or the
antagonistic anti-Axi antibody 11B7 (iop). However, at a concentration of 150
4M of doxorubicin, only very week apoptosis could be detected in cells co-
treated with control antibody, whereas co-incubation with the antagonistic

s anti-Axl antibody 11B7 resulted in a substantial induction of apoptosis
{midd!e). Also in the presence of 200 uM of doxorubicin, co-incubation of
cells with 11B7 significantly increased apoptosis rates as compared {o cells
being incubated with control IgG antibody (bottom), indicating that co-
treatment of even multi drug-resistant cells with both chemotherapeutic

10 agenis and antagonistic anti-Ax| antibodies of the invention may be suitable
to overcome drug resistance.

Exampie 23. Rat anti-Ax| antibodies of the invention syneragize with
chemotherapeutic agents in reducing anchorage-independent colony
15 'growth in_vitro

Soft agar assays were conducted in order to investigate the ability of anti-Ax]
antibodies of the invention io inhibit anchorage-independent cell growth
either alone or in combination with chemotherapeutic agents. The soft agar
20 colony formation assay is a standard in vifro assay fo test for transformed
cells, as only transformed cells are able to grow'in soft agar. _
In brief, 750 C-8161 melanoma cells either remained untreated or were pre-
incubated with the antagonistic rat anii-Axl antibody 11B7 at 15 pg/mi in
IMDM medium (Gibco) for 30 rﬁin at 37°C. Subsequently, celis were
25 combined with Difco noble agar solution resulting in 50 yl of top agar cell
suspension at concentrations of Agar, FCS, and 11B7 of 0.35%, 0.2%, and
7.5 pg/ml, respectively. This ¢ell 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 wel!
1 as cisplatin in according concenirations. in the whole of 150 ul per sample,
the final concentrations of 1187 and cispiatin were 2.5 pg/ml and 1.5 uM, 1.0 |
UM, 0.75 uM, 0.5 pM, or 0.25 uM, respectively. Colonies were allowed to
form for & days and were then stained with 50 yl MTT (Sigma, 1 mg/ml in



201 GGTCTGGGTCAGATTATTCTCTGACCATCAGCAGCCTGGAGTCTGAAGA 250 251 TATG 300
301 GCAGACTATTACTGTCTACAGTCTAAAGAGTCCCCTTGGACGTTCGGTG 350 351
GAGGCACCAAGCTGGAGCTGAAACGTACGGTGGCTGCACCATCTGTCTT 400 401
CATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTT 450 451
GTGTGCCTGCTGAATAACTTCTATCCCAGAGA#GCCAAAGTACAGTGGA 500 500
AGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGA 550 551

CCAGCACASEAAGCA (s st FAEABS Y & SEnGiLer HTECaHRTd Gt in
conjunction with the HTS Bonit colonily formation sofiware (Lemnatec,
-‘Wuerselen), the effect of the antagonistic rat anti-Axl antibody 1187 in the

. absence or presence of cisplatin were analyzed in triplicates.

Figure 20 shows representative results of this experiment. The presented
data refer io the overall area of coionies and reflect both the absolute
numbers being measured (A) and the relative growth inhibition (B) exerted
by cispiatin andfor the antagonistic rat anti-Ax! antibodies 118'7..' As
w0 compared to uritreated 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-Ax] antibody 11B7 resulted in a significantly potentiated inhibitory effect
of cisplatin on soft agar growth of C-8161 melanoma cells, particularly at
15 lower concentrations of cisplatin.

Example 24. Rat anti-Ax] antibodies of the invention synergize with
anti-neoplastic agents in reducing fumor-related phenomena

20 in the previous examples, synergistic effects of antagonistic anti-Axi
antibodies of the invention co-administered with doxorubicin have been
observed with regard to inducing apoplosis and overcoming drug resistance

in multi drug-resistant cancer cells such as the ovarian cancer cell line
NCI/ADR-RES. Moreover, combination effects of antagonistic anti-Axi

25 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 fumor cell survival, inhibiting tumor
cell growth and/or proliferation, reducing tumor cell migration, spreading and

30 metastasis, or impairing tumor angiogenesis are o be expecied when
cancer cells or patients suffering from cancer diseases are treated with
antagonistic anti~4xl antibodies in combination with irradiation and/or one or
more further anti-neoplastic agent. In parlicular, synergistic effects in



601 AGCAAA 650 GCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGG
GCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG  Seq. #32: chliB7g1 -7-1
GAGGTGCAGCTTCAGGAGTCAGGACCTGGCCTTGTGAAACCCTCACAGT 5051
CACTCTCCCTCACCTGTTCTGTCACTGGTTACTCCATCACTAGTAATTA 100 101 CTGGGGC
TGGATCCGGAAGTTCCCAGGAGATAAAATGGAGTGGATGGGA 150 151
TACATAACCTACAGTGGTAGCACTAGCTACAACCCATCTCTCAAAAGTC

inducing apoptosis in andfor overcoming drug resistance of tumor cells,
suppressing tumor cell survival, inhibiting tumor cell growth and/or
profiferation, reducing fumor cell migration, spreading and metastasis, or
impairing tumor angiogenesis are to be expected when melanoma cells or

s  patients suffering from melanoma are treated with antagonistic anti-Ax
antibodies in combination with irradiation and/or any further anti-neoplastic
agent which is preferably but not limited to cisplatin, dacarbazine,
temozolomideftemodal, muphoran/fotemustine, paclitaxel, or docetaxel.

- Furthermore, synergistic effects in inducing apoptosis in andfor overcoming

10 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 fo be
expected when ovarian cancer cells or patients suffering from ovarian cancer

are ireated with antagonistic anti-Axl antibodies in combination with

45 irradiation and/or any further ahﬁ-neopiastié: agent which is preferably but not
limited o doxorubicin, cisplatin, carboplatin, paclitaxel, docetaxel, melphalan,
alfretamine, fopotecan, ifosfamide, etoposide, or 5-flucrouracil. Additionally,
synergistic effects in inducing apoptosis in andf/or overcoming drug
resistance of tumor cells, suppressing tumor cell survival, inhibiting tumor

20 cell growth and/or proliferation, reducing fumor cell migration, spreading and
}netastasis, or impairing tumor angiogenesis are to be expected when
prostate cancer cells or patients suffering from prostate cancer are ireated

with antagonistic anti-AxI antibo&ies in combination with irradiation and/or

any further anti-neoplastic agent which is preferably but not limited to

25 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 tumaor

celi growth' and/or proliferation, reducing tumor cell migration, spreading and
metastasis, or impairing fumor angiogenesis are to be expected when

3  gastric/stomach cancer cells or patients suffering from gastric/stomach
cancer are treated with antagonistic anii-Axl antibodies in combination with
irradiation and/or any further anti-neoplastic agent which is preferably but not
imited to 5-fluorcuracil, mitomycin C, cisplatin, doxorubicin, methotrexate,



200 201 GAATCTCCATTACTAGAGACACATCGAAGAATCAGTTCTTCCTGCAGTT 250 251
GAACTCTGTAACTTCTGAGGACACAGCCACATATTACTGTGCTATAACA 300 301 ACCTTT 350
351 TATTACTGGGGCCAAGGAGTCATGGTCACTGTCAGCTCAGCGTCCACCA 400 401
AGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGG 450 451
GGGCACAGCGGCCC TGGGCTGCCTGGTCAAGSACTACTTCCCCGAACCG 500 500
GTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCT 550 551

TCCCCECT RIS IACAGLGIAT AR, TS ekt TeEE Q% &6 fitelecan. Also,
synergistic effects in inducing apoptosis in and/or overcoming drug
resistance of tumor cells, suppressing tumoer cell survival, inhibiting tumor
cell growth and/or proliferation, reducing tumor cell migration, spreading and

s metastasis, or impairing fumor angiogenesis are to be expected when breast
cancer cells or patients suffering from breast cancer are treated with
antagonistic anti-Ax] antibodies in combination with irradiation and/or any
further anti-neoplastic agent which is preferably but not limited to
doxorubicin, epirubicin, paclitaxel, docetaxel, cyclophosphamide, 5-

1w fluorouracil, gemcitabine, capecitabine, vinorelbine, or trastuzumab.
Furthermore, synergistic effects in inducing apoptosis in and/or overcoming
drug resistance of tumor cells, suppressing tumor cell survival, inhibiting
tumor celi growth andfor proliferation, reducing tumor cell migration,
spreading and metastasis, or impairing tumor angiogenesis are io be

15 expected when cervical cancer cells or patients suffering from cervical
cancer are freated with antagonistic anti-Axl antibodies in combination with
irradiation and/for any further anti-neoplastic agent which is preferably but not
limited to cisplatin, ifosfamide, irinotecan, 5-flucrouracil, paciitaxel, docetaxel,
gemcitabine, or topotecan. Moreover, synergistic effects in inducing

20 . apoptosis in and/or overcoming drug resistance of tumor cells, suppressing
tumor cell survival, inhibiting tumor cell growth and/or proiiferation, reducing
tumor cell migration, spreading and metastasis, or impairing tumor
angiogenesis are to be expected when pancreatic cancer cells or patients
suffering from pancreatic cancer are treated with antagonistic anti-Axl

25 anitibodies in combination with irradiation and/or any further anti-neoplastic
agent which is preferably but not limited 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

s  proliferation, reducing fumor 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-Axt
antibodies in combination with irradiation and/or any further anti-neoplastic



600 601 GACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTG 650 651
AATCAC 700 701 AAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTG 750
751 ACAAAACTCACACATGCCCACCGTGCCCAGCACCTGA.ACTCCTGGGGGG 800 800
ACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATC 850 851
TCCCGGACCCCTGAGGTCACATGCGTGGTG% GACGTGAGCCACGAAG 900 901

ACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAA 950 951

TGCCMGA%@Q@%&%QE%%&%@%&%@%%& é?pq:aﬁig %L’&:%glg’t%cgg&ombacm

paclitaxet, docetaxel, etopcside, vinorelbine, vincristine, ifosfamide,
gemcitabine, methotrexate, cyc!op_hosphamide, lomustine, or topotecan.
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1000 1001 GTCAGT 1050 1051
CGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAG 1100 1101
GCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTC 1150 1151
CAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCA 1200 1200
TCCCGGGATGAGCTGACCAAGAACCAGGTCABCCTGACCTGCCTGGTCA 1250 1251
AAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCA 1300 1301
GCCGGAGAACAACTACAAGAC CACGCCTCCCGTGCTGGACTCCGACGGLC TCCTTC

Claims
5 1. A monoclonal antibody that binds to the extracellular domain of AXL and
at least partially inhibits AXL activity.

2. The monacional antibody of claim 1, which reduces and/or blocks AXL-
mediated signal transduction.

3. The monocional antibody according to anyone of claims 1-2, which
reduces and/or blocks AXL phosphorylation.'

4. The monoclonal antibody accordihg fo anyone of claims 1-3, which
15 reduces and/or biocks cell proliferation.

5. The monoclonal antibody according to anyone of claims 1-4, which
reduces andfor blocks angiogenesis.

20 6. The monoclonal antibody according to anyoné of claims 1-5, which
reduces and/or blocks cell migration.

7. The monocional antibody according to anyone of claims 1-8, which
reduces and/for blocks fumor metastasis. '

8. The monocional 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
30 reduces and/or blocks AXL mediated Pi3K signaling.

10. The monoclonal antibody according to anyone of claims 1-8, which is a
recombinant antibody, a humanized antibody, a chimeric antibody, a



TTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGA
ACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACAC
GCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA -8- Seq. #33: chl1lB7g2 1
GAGGTGCAGCTTCAGGAGTCAGGACCTGGCCTTGTGAAACCCTCACAGT 5051 100
CACTCTCCCTCACCTGTTCTGTCACTGGTTACILCATCACTAGTAATTA 101

multispecific antibody, or.a fragment thereof.

11. The monoclonal antibody of ciaim 10, which is a chimeric antibody and

_ comprises a heavy chain amino acid sequence selected from the group

5 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 and/for a fight chain amino acid sequence selected from the

group consisting of SEQ ID NOs 37, 40, or at least the variable domain

thereof or an amino acid having a sequence identity of at ieast 80%

10 thereto or én antibody recognizing the same epitope on the extracellular
domain of AXL. '

12. The monocional antibody of claim 10, which is a humanized antibody

and comprises a heavy chain amino acid sequence selected from the

15 group consisting of SEQ 1D NOs: 44, 48 or at least the variable domain

thereof or an amino acid sequence having a sequence identity of at least

80% thereto and/er a light chain amino acid sequence selected from the

group consisting of SEQ 1D NOs 43, 45, or at least the variable domain

thereof or an amino acid sequence having a sequence identity of at least

20 80% thereio or an antibody recognizing the same epitope .on the
| extracellular domain of AXL.

13. The monocional antibody according to anyone of claims 1-12, which is a
Fab fragment, a Fab' fragment, a F(ab'}, fragment, a Fv fragment, a

25 _diabody, or a single chain antibody molecuie.

14. The monocional antibody according to anyone of claims 1-13, which is of
the igG1-, IgG2-, 1gG3-or igG4-type.

30 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



CTGGGGCTGGATCCGGAAGTTCCCAGGAGATAAAATGGAGTGGATGGGA 150 151
TACATAACCTACAGTGGTAGCACTAGCTACAACCCATCTCTCAAAAGTC 200 201
GAATCTCCATTACTAGAGACACATCGAAGAATCAGTTCTTCCTGCAGTT 250 251
GAACTCTGTAACTTCTGAGGACACAGCCACATATTACTGTGCTATAACA 300 301 ACCTTT 350
351 TATTACTGGGGCCAAGGAGTCATGGTCA_%éCjTCAGCTCAGCGTCCACCA 400 401
AGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGA 450 451

GAGCACAG CC%&E@E%G&E%‘&@&&]&?&BCAAG GACTACTTCCCCGAACCG 500 500

17. The monocional antibody according to anyone of claims 1-16, which is a
scaffold .protein.

18. The monoclonai ahtibody accdrding to anyone of claims 1-17 which
comprises at least: '
one heavy chain amino acid sequence comprising at least one CDR
. selected from the group consisting of .
10 (@) a CDRH1 as shown in SEQ ID NOs: 16, 22, 28, or a CDRH1
sequence differing in 1 or 2 amino acids therefrom,
(b) a CDRH2 as shown in SEQ ID NOs: 17, 23, 29 or a CDRH2
sequence differing in 1 or 2 amino acids therefrom, and
(c) a CDRH3 as shown in SEQ ID NOs: 18, 24, 30, or a CDRH3
15 sequence differing in 1 or 2 amino acids therefrom,
and/or at least:
one light chain amino acid sequence comprising at least one CDR
selected from the group consisting of
(&) a CDRL1 as shown in SEQ 1D NOs: 13, 18, 25, or a CDRL1
20 ~ 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
f) a CDRL3 as shown in SEQ ID NOs: 15, 21, 27, or a2 CDRL3
sequence differing in 1 or 2 amino acids therefrom,
25 or a monoclonal antibody recognizing the same epitope on the
extracellular domain of AXL.

19. The monocional antibody according fo anyone of claims 1-17 which
comprises a heavy chain comprising at least one CDR selected from the
30 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 CDRHZ2 sequence



GTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCT 550 551
TCCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGT 600 601
GACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAACGTA 650 651 GATCAC 700
701 AAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTG 750 751
TCGAGTGCCCACCGTGCCCAGCACCACCTG EeGCAGGACCGTCAGTCTT 800 800
CCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCT 850 851

GAGGTCACGTGCGTQ@E@@T@@m@%%@%gg@GAGGTCC 900 901

{c) a CDRH3 as shown in SEQ 1D NO: 18, or a CDRH3 sequence
differing in 1 or 2 amino acids therefrom,

and/or a light chain corﬁprising at least one CDR selected from the group

5 consisting of ' ‘

(d} a CDRL1 as shown in SEQ iD NO: 13, or a CDRL1 sequence

differing in 1 or 2 amino acids therefrom,
{e) a CDRL2 as shown in SEQ ID NO: 14, or a CDRL2 sequence
_ differing in one or two amino acids therefrom, and
10 ) a CDRL3 as shown in SEQ ID NO: 15, or a CDRL3 sequence
differing in 1 or 2 amino acids therefroml, or an monoclonal antibody
recognizing the same epitope on the extraceliular domain of AXL.

'20. The monoclonal anﬁbody according fo any one of claims 1-17 which
15 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 CORH1 sequence
differing in 1 or 2 amino acids therefrom,
(b) a CDRHM2 as shown. in SEQ ID NO: 23, or a CDRH2 sequence
20 differing in 1 or 2 amino acids therefrom, and
{c} a CDRH3 as shown in SEQ ID NO: 24, ora 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
5 {d) a CDRL1 as shown in SEQ ID NO: 198, or 2 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
H a CDRL3 as shown in SEQ ID NO: 21, or a CDRL3 sequence
30 differing in 1 or 2 amino acids therefrom, or an monoclonal antibody
recognizing the same epitope on the exiracellular domain of AXL.

21. The moncclonal antibody according to anyone of claims 1-17 which



AGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAA 950 951
GCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGC GTCCTC 1000 1001 ACCGTT
1050 1051 GTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCA 1100 1101
ACAAAGGCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGG 1150 1151
GCAGCCCCGAGAACCACAGGTGTACACCCT@gCCCCATCCCGGGAGGAG 1200 1200
ATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACC 1250 1251

CCAGCCACATChififried SAEaTPCHEN CARORMEP REQBH-ER Slleté Froht #Re! 301

group consisting of
(a} a CDRH1 as shown in SEQ ID NO: 28, or a CDRH1 sequence
 differing in 1 or 2 amino acids therefrom, _
5 (b} a CDRH2 as shown in SEQ ID NO: 29, or a CDRH2 sequence
differing in 1 or 2 amino acids therefrom, and
{c) - a CDRH3 as shown in SEQ ID NO: 30, 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
10 'consisting of '
(d) a CDRL1 as shown in SEQ 1D NO: 25, or a CDRL1 sequence
differing in 1 or 2 amino acids therefrom, _
(e) a CDRL2 as shown in SEQ 1D NO: 26, or a CDRL2 sequence
differing in one or two amino acids therefrom, and
15 ®H 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 extraceliular
~ domain of AXL.

20 - 22, The monoclonal antibody according io anyone of claims 1-17, which
comprises a heavy chain amino acid sequence selecied 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 80%
thereto and/or a light chain amino acid sequence selected from the

25 group consisting of SEQ ID NOs 7, 8, 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.

30 23. An isolated nucieic acid molecule selected from the group consisting of:
(a) a nucleic acid sequence encoding an monocional 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,



CTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTC TACAGC
AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT
GCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCT
CTCCCTGTCTCCGGGTAAATGA Seg. #34: chl1D5k
1GACATCCAGATGACCCAGTCTCCATCCTCCAIGTCTACATCTCTGGGAGS0 51
ACAGAGTCACCATTACTTGCCGGGCAAGTCANGACATTGGAAATTATTT 100 -9- 101

AAGCTGGTTCCAACAGAAAGTAGGGAAATCTCCTAGGCGTATGATTTAT 150 151
GGTGCAATCAS(%TTG%&K %%i?ﬁ"@‘%i\ BNAR B ﬁé%é“@ﬂi’é’?ﬁ ‘é‘o&i’ 81

GGTCTGGATCAGATTATERCTGACCATCAGCAGCCTGGAGTCTGAAGA 250 251 TATG 300 301
CTOCOACCAIT o AR S ey conbie B Qe i
CTGGGACCAAGETG AéAAéL“?:J el ACCAT NG
CATCTTCCCGCCATCrader GIRomAGondiiamsT CTGGAACTGCCTCTGTT 450 451
GTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGA 500 500

AGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGA 550 551 |
GCAGGACASCANBRIK CRBRIRINE RACARIE 298 ARIERESE AL ERTFRCGCTG 600 601 AGCAAA 650

25. The vector according to claim 24, which is an expression vector and the
nucleic acid sequence is operably linked to a control sequence.

26. A host comprising the vector of claim 24 or 25.

27. The host of claim 26 which is a human, bacteria, animal, fungal,
amphibian or plant cell.

28. The host of claim 26 which is a non-human fransgenic animal.

29. A process of manufac’tufing a monocional antibody according to anyone
of claims 1-22 comprising the step of obtaining said polypeptide from the
20 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

25 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.

s 32. The pharmaceutical composition according to claim 30 or 31, comprising
a further active agent.

33. The pharmaceutical composition according o anyone of claims 30-32,



GCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGG

. GCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG Seq. #35: chl1D5g1
1GAGGTGCAACTTCAGGAGTCAGGACCTGGCCTTGTGAAACCCTCACAGT 50
51CACTCTCCCTCACCTGTTCTGTCACTGGTTATTCCATCACTAGTAATTA 100 101
CTGGGGCTGGATCCGGAAGTTCCCAGGAAATAAAATGGAGTGGATTGGA 150 151
CACATAACCAACAGTGGTAACACTACCTACAATCTATCTCTCAAAAGTC 200 201
GAATCTCCATTAGTAGA GACACATCGAGGAATCAGTTCTTCCTGCAGTT 250 251
GAACTCTGTGAPTRE FEANSERPLRVRRIOR R ReteataisriypaRIONE BHYe HiS868%: CGTTT 350
351 GATTACTGGGGCCAAGGAGTCATGGTCACTGTCAGCTCAGCGTCCACCA 400 401
AGGGCCCA%F%%‘I’CTTCCC@?T%GCACC TCCTCCAAGAGCACCTCTGG 453845%
GGGCACAGHGEECUFEASTHIEY CPERRILR A5AEFRE 13- ARYIRE RASEES 39 550
GTGACGGTGTEHFEBAAIEC AGEOBURCABA CEEs GiE GASOAGAC CWBH0 A%
TCCCGGCTGTQY @%T%T%%%T&%Fgg&g&@%mCGTGGT 600 601
GACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATETGCAACGTG 650 651 AATCAC 700
701 AAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTG 750 751
ACAAAACT BBCTHRAT ARG EC CRFAGSRAC TIAAGTIRC TECCRR5R00 899
ACCGTCAGTCTTCCTC%E%%CC CAAAACC A@g AC@%;}%TCATGA,TC 850 851
TCCCGGACCCEYREMRK R Hisg E PHPCRPYSIRG Y Rsesst
ACCCTGAGGTGARST, T (AR CRBGIAGET GHhat BEL GHERAGHET GC ATARTERg |
TGCCA@GACA%%gg%Q%%%%ﬁgm%% ACGTACCGGGTG 1000 1001 GTCAGC
1050 1051 GTCCTCA.CCGTCCTOCACCAGGACTGECTGAATGGCAAGGAGTACAAGT 1100 1101
GCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTC 1150 1151

CAAAGCCASRGHE arivrédidnalCetabddy et %ol Atying of @arisC(Ap 14001400
TCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCA 1250 1251

AAGGCTTCTATHRERES BRVATOR S FESREY GAunREXpiteialing @i6'38%:300 1301
GCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGAC GGC TCCTTC

TTCCTCTA AA(C GA
B e R s s e
GCAGAAGAGCtrcTendactre Tefco otermasadise!- rpmpesitiess fahittesgizanosis,

GAGGTGCAAC F6bRIGA GG R SRS B RAOAGGRICACAGT 50 51
CACTCTCCCTCACCTGTTCTGTCACTGGTTATTCCATCACTAGTAATTA 100 101

CTGGGGCTGGATCCGGAAGTTCCCAGGAAATAAAATGGAGTGGATTGGA 150 151
CACATAACGARATRGTSS GILANCING TR IR CIBATC BA TWITE Fi6 AaNABTerdfliferative

20 disease is a hyperproliferative disease as defined in anyone of claims 34
or 35,

38. A method for diagnosing a condition associated with the expression of
AXL, comprising contacting a sample with an monocional antibody
25 according to anyone of claims 1-22, and detecting the presence of AXL.

40, The method according to claim 38, wherein the condition is a
hyperproliferative disease as defined in anyone of claims 34 or 35.

30 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.



201 GAATCTCCATTAGTAGAGACACATCGAGGAATCAGTTCTTCCTGCAGTT 250 251
GAACTCTGTGACTACTGAGGACACAGCCACATATTACTGTGCAAAAGGA 300 301 GCGTTT 350
351 GATTACTGGGGCCAAGGAGTCATGGTCACTGTCAGCTCAGCGTCCACCA 400 401
AGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGA 450 451
GAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCG 500 500
GTGACGGTGTCGTGGAACTCAGGCGCTCTG éCAGCGGCGTGCACACCT 550 551

TCCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGT. 600 ,
42.9'%3 metho acco:%ing to ca?m 1, W ergin t%e congit?on is a

hyperproliferative disease as defined in anyone of claims 34 or 35.

43, The method according to claim 41 or 42, wherein the patient is a
5 mammalian patient, particularly a human patient.

44, A kit comprising an anti-AXL-antib0dy, preferably a monoclonal antibody
according to anyone of claims 1-22, a nucleic acid sequence according
to claim 23 or a vector according to claim 24 or 25,

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 48, 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 tfreatment 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.



601 GACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAACGTA 650 651 GATCAC
700 701 AAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTG 750 751
“TCGAGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTT 800 8b@. Nov. 2008
CCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCT 850 851
“GAGGTCACGTGCGTGGTGGTGGACGTGAGCCACGAAGACCCCGAGGTCC 900 901
AGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAA 950 951
GCaBatutikests Nuelotde e Ut B % CACGTTCCGTGTGGTCAGCGTCCTC 1000

Seq. #1: Rat-11B7-VLkappa-clone 33:

1 GACATCCAGATGACCCAGGCTCCATC TTCCCTGCCTGCATCTCTGGGAG 50
51  ACAGAGTCACTATTACTTGCCGGGCAAGCCAAGACATTGGAAATTATIT 100
101 AAGATGGTTCCAGCAGAAACCGGGGAAATCTCCTAGGCTTATGATTTCT 150
151 GGTGCAACCAACTTGGCAGCTGGGGTCCCATCAAGGTTCAGTGGCAGTA 200
201 GGTCTGGGTCAGATTATTCTCTGACCATCAGCAGCCTGGAGTCTGAAGA 250
251 TATGGCAGACTATTACTGTCTACAGTCTAAAGAGTCCCCTTGGACGTTC 300
301 GETGGA GGCACCAAGCTGGAGCTGAAACGG 350

Seq. #2. Rat-11B7-VH-clone 20:

1 GAGGTGCAGCTTCAGGAGTCAGGACCTGECCTTETGAAACCCTCACAGT 50
51 CACTCTCCCTCACTGTTCTGTCACTGGTTACTCCATCACTAGTAATTAC 100
101 ‘IrGGGGCTGGATCCGGAAGTTICCCAGGAGATAAAATGGACTGGATGGGAT 150
151 ACATAACCTACAGTGGTAGCACTAGCTACAACCCATCTCTCAAAAGTCG 200
201 AATCTCCATTACTAGAGACACATCGAAGAATCAGTTCTTICCTGCAGTTG 250
251 AACTCTGTAACTTCTGAGGACACAGCCACATATTACTGTGCTATAACAA 300
301 CCTTTT ATTACTGGGGCCAAGGAGTCATGGTCACTGTCTCCTCA 350

Seq. #3: Rat-11D5-VLkappa-clone 10:

1 GACATCCAGATGACCCAGTCTCCATCCTICCATGTCTACATCTCTGGGAG 50
51 ACAGAGTCACTATTACTTGCCGGGCAAGTCAAGACATTGGAAATTATTT 100
101 AAGCTGGTTCCAACAGAARAGTAGGGAAATCTCCTAGGCGTATGATTTAT 150
151 GGTGCAATCAAGTTGGCAGTTGGGGTCCCATCAAGGTTCAGTGGAAGTA 200
201  GGTCTGGATCAGATTATTCTCTGACCATCAGCAGCCTGGAGTCTGAAGA 250
251 TATGGCGATCTATTACTGTCTACAGTATATACAGTTTCCEGCTCACGTTC 300
301 GGTTCT GGGACCAAGCTGGAGCTGAARCGG 350

Seq. #4: Rat-11D5-VH-clone 66:

1 GAGGTGCAACTTCAGGAGTCAGGACCTGGCCTTETGARACCCTCACAGT 50
51 CACTCTCCCTCACCTGTTCTGTCACTGGTTATTCCATCACTAGTAATTA 1060
101 CTGGGGCTGGATCCGGAAGTTCCCAGGAAATARARTGGAGTGGATTCGA 150
151 CACATAACCAACAGTGGTAACACTACCTACAATCCATCTCTCAAAAGTC 200
201 GAATCTCCATTAGTAGAGACACATCGAGGAATCAGTTCTTCCTGCAGTT 250
251 GAACTCTGTGACTACTGAGGACACAGCCACATATTACTGTGCAAAAGGA 300
301 GCGTTT GATTACTGGGGCCAAGGAGTCATGGTCACAGTCTCGTCA 350



1001 ACCGTT 1050 1051 GTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTC
CA 1100 1101 ACAAAGGCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGG 1150
".11- 1151 GCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAG 1200 1200
ATGACCAAGAACCAGGTCAGCCTGACCTGCTAGGTCAAAGGCTTCTACC 1250 1251
“CCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAA 1300 1301
CTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTC TACAGC
AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT
GCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCT
CTCCCTGTCTCCGG AATGA -1_2- Chimerizaion Amino acid seounces Seq. #37: 11B7 LC
kappEaOifd R?%%K@_Péﬁ'ﬁ&'fﬁ'rcm 25 25 SQDIGNYLRWFQQKPGKSPRLMISG 50 51
ATNJ_AAGummmsmmsmscesmmmm@@s@WTF@G 100 101
GTKLELK RTHAHPISVAE FFITSDEINCACECLI REEPHES OV ITIRREYPREAKVORKY 150 151
DNALGSGNSOTSVATIEG MSW@@@W@?E?&%WERWKCE YRQG 225 201 -
LSSPATK SENRGRECAASEE G%§C’1“§§‘?qﬂ|’€ ShGRAPEEY EPETOKPSESLSLTCSVT 25 25
GYSQ%\;_%QNW%WW%Q é%séﬁ% %%é @%;2? 75 76
NQFRHL PSVEPLA 125 126
PSS?(@TS@%%&/&L@EEWEEE WNSGALTSGVHTFPAVL % GL 200 176
YSLSSVVTVPSSSLGTQTYICNVNH 225 201 KPSNTKVDKKVEPKSCDKTHTCPPC 250 226
PAPELLGGPSVFLEPPKPKDTLMIS 275 251 RTPEVTCVVVDVSHEDPEVKFNWYV 300 301
DGVEVHNAKTKPREEQYNSTYRVVS 325 326 VLTVLHQDWLNGKEYKCKVSNKALP 350 350
API@(%I%%@%EW\Q{HEQPS 375 376 RDELTKNQVSLTCLVKGFYPSDIAV 400 401

EWES GQPENNYKTTPPVLDSDGSF 425 426 FLYSKLTVDKSRWQC%GNVFS&SVMH 450 451
EALIllNHY‘I; TCAGGACTCAGGACCTGGCCTTGTGAAGCCCTCA

ACTCTCCCTCACCTGCTCTGTCACCGGTTACTCCATCACTAGTAATTA. 100
lOl CTGEEGCTGGATCCGGAAGTTCCCAGGAAATAARATGGAGTGCGATGEGA 150
151 TACATAACCAACAGTGGTGGCACTGCCTACAACCCATCTCTCAAAAGTC 200
201 GAATCTCCATTACTAGAGACACATCGAAGAATCAGTTCTTCCTGCAATT 250
251 GAACTCTGTAATTCCTGAGGACTCAGCCACATACTTCTGTTCAAGAACC 300
301 CCCTGG GACTGGGGCCAAGGAGTCATGGTCACAGTCTCCTCA 336 350




Seq. #39: 11B7 HC gamma2 1EVQLQESGPGLVKPSQSLSLTCSVT 25 25
GYSITSNYWGWIRKFPGDKMEWMGY 50 51 ITYSGSTSYNPSLKSRISITRDTSK 75 76
‘NQFFLQLNSVTSEDTATYYCAITTF 100 101 YYWGQGVMVTVSSASTKGPSVFPLA 125 126

- PCSRSTSESTAALGCLVKDYFPEPV 150 151 T¥SWNSGALTSGVHTFPAVLQSSGL 200 176
YYSLSSVVTVPSSNFGTQTYTCNVDH 225 201 KPSNTKVDKTVERKCCVECPPCPAP 250 226
PVAGPSVFLEPPKPKDTLMISRTPE 275 251 VTCVVVDVSHEDPEVQFNWYVDGVE 300 301
VHNAKTKPREEQFNSTERVVSVLTV 325 326 VHQDWLNGKEYKCKVSNKGLPAPIE 350 350
KT SEIKGHPSRIT AT ERPRRERAM:375 376 TKNQVSLTCLVKGFYPSDIAVEWES 400 401
NGQPENNYKTTPPMLDSDGSFELYS 425 426 KLTVDKSRWQQGNVFSCSVMHEALH 450 451
NHMIBKSLSLSPGK Seq. #40: 11E05 LC kappa 1DIQMTQSPSSMSTSLGDRVTITCRA 25 25
SQDIGNYLSWFQQKVGKSPRRMIYG 50 51 AIKLAVGVPSRFSGSRSGSDYSLTI 75 76
ss@séﬁwﬁa‘r?%m‘%bﬂ%ﬁ@%%o 101 GTKLELKRTVAAPSVFIFPPSDEQL 125 126

KSGTASVVCLLNNEYPREAK ESVEEQDSKDSTYSL 200 176 SS
TLTESKA EGRaG b - Sasb #41: 11D5 HC
gammal 1 v CTCSVT 25 25 GYSITSNYWGWIRKFRGHNKMEWIGH 50 51

ITNSGNTTYNPSLKSRISISRDTSR 75 76 NQFFLQLNSVTTEDTATYYCAKGAF 100 101
DYWGQGVMVTVSSASTKGPSVFPLA 125 126 PSSKSTSGGTAALGCLVKDYFPEPV 150 151
TVSWNSGALTSGVHTFPAVLQSSGL 175 176 YSLSSVVTVPSSSLGTQTYICNVNH 200 201
KPSNTKVDKKVEPKSCDKTHTCPPC 225 226 PAPELLGGPSVFLFPPKPKDTLMIS 250 251
RT PS8y RateN B FHetang 2w YV 275 276 DGVEVHNAKTKPREEQYNSTYRVVS 300 301

VLTVLHQDWLNGKEYKCKVSNKALP 325 VYTLPPS 350 350

RDELTKN %%WR@W@@W%%@%@E%L%%SF 400 401

FLY%E)( T g%gﬁ@g; 4 HYTOKSLSLSPGK 456 Seq. #42: 11D5 HC
!

gammaz 1 PSQSLSLTCSVT 25 25 GYSITSNYWGWIRKFPGNKMEWIGH 50 51
ITNSGHTTYNPSLKSRISISRDTSR 75 76 NQFFLQLNSVTTEDTATYYCAKGAF 100 101
DYWGQGVMVTVSSASTKGPSVFPLA 125 126 PCSRSTSESTAALGCLVKDYFPFPV 150 151
TVSWNSGALTSGVHTFPAVLQSSGL 200 176 YSLSSVVTVPSSNFGTQTYTCNVDH 225 201
KPSNTKVDKTVERKCCVECPPCPAP 250 226 PVAGPSVFLFPPKPKDTLMISRTPE 275 251
VTCVVVDVSHEDPEVQFNWYVDGVE 300 301 VHNAKTKPREEQFNSTFRVVSVLTV 325 326
VHOBRANGKEYKCKVSNKGLPAPIE 350 350 KTISKTKGQPREPQVYTLPPSREEM 375 376

TKNQYSIoT RhY KFRYASRIMEWES ¢00 401 NGQPENNYKTTPPMLDSDGSFFLYS 425 426
KLTVDKSRWQQGNVFSCSVMHEALH 450 451 NHYTQKSLSLSPGK -1 5- Humanization Amino Acid
Segunces SeQMILSHIGNSTBLANR TN ORMRUPADIGHELINFFSRRRBID 25 25

MT QP S SESNEVEOVRARTSTORECAY SHLTL RSNE REVRIIKPERARPRPERFGATNL 75 76
AAGYHISRESEEGEEFDFTLTISSLQ 100 101 PEDFATYYCLQSKESPWTFGAGTKV 125 126 EIK
150 Seq. #44: HumI1B7-VH: 1IMKHLWFFLLLVAAPRWVLSQVQLQE 25 25
SGPGLVKPSETLSLTCTVSGGSISS 50 51 NYWGWIRQPPGKGLEWIGYITYSGS 75 76
TSYNPSLKSRVTISVDTSKNQFSLK 100 101 LSSVTAADTAVYYCARTTFYYWGQG 125 126

TLV EV§ S 115 RS YS O Bk 06: \/Lk:

1 EVQLQESGPGLVKPSQSLSLTCSVTGYSITSNYWGWIRKFPGNKMEWIG 50
51 ETTNSGNTTYNPSLKSRISISRDTSRNQFFLOLNSVTTEDTATYYCAKG 100
101 AFDYWGQGVMVTVSES 150

10D12:

Seq. #11: Rat-10D12-VLkappa-clone 8:

1 DIQMTQAPSSLPASLGDRVTIACRASQDIGNYLRWFQOKPGKSPRLMIS 50
51 GATNLAAGVPSRFSGSRSGSDYSRTISSLESEDMADYYCLOSKESPWTF 100
101 GGGTKLELKR 159



- IMDMRVLAQLLGLLLLCFPGARCDIQ 25 25 MTQSPSSLSASVGDRVTITCRASQD 50 51
IGNYLSWFQQKPGKAPKSLIYGAIK 75 76 LAVGVPSRFSGSGSGTDFTLTISSL 100 101
‘QPEDFATYYCLQYIQFPLTFOGGTK 125 126 VEIK 150 -16- Seq. #45: HumI1D5-VH: 1
MKHLWFFLLLVAAPRWVLSQVQLQE 25 25 SGPGLVKPSETLSLTCTVSGGSISS 50 51

NYWGWIRQPPGKGLEWIGHITNSGN 75 76 TTYNPSLKSRVTISVDTSKNQFSLK 100 101
LSSVTAADTAVYYCARGAFDYWGQG 125 126 TLVTVSS 150

Seq. #712: Rat-10D12-VH-clone 5:

i EVQLQESGPELVKPSQSLSLTCSVTGY STTSNYWGW I RRF PGNRKMEWMG 50

51  YITNSGGTAYNPSLKSRISITRDTSKNQFFLQLNSVIPEDSATYFCSRT 100
"101 PWDWGEQGVMVTVSS 150



-17- Humanization nucleotide sequences Seq. #47: Hum11137-VLk ( 427 bp)
1AATTAAAAGCTAGCAAGCTTGCCACCATGGATATGCGTGTACCTGCACAS0 51
"GCTGTTAGGACTGCTTCTGCTCTGGCTTAGGGGAGCAAGATGCGACATC 100 101
CAGATGACTCAGAGCCCAAGCTCCTTGTCTGECAGTGTGGGTGATAGGG 150 151
“TCACCATAACCTGTCGAGCTTCACAGGATATCGGCAACTACCTACGCTG 200 201
GTATCAGCAGAAACCGGGCAAAGCCCCAAAGCTGCTGATCTATGGCGCC 250 251
ACCAATCTGGCTGCTGGTGTTCCCTCTCGGTTCAGTGGGTCTGGATCAG 300 301
GCACAGACTTCACACTCACCATTTCCAGCCTCCAACCCGAGGACTTTGC 350 351
CTTGCAGTCCAAGGAATCCCCTTGGACATTTGGGCAA 400 401

GA
GGGACTA

APPTPPAPATTAAPPPTAPPA TIAAAA-Sea—H#4S—H 1R 7Z \N/LL (420

1AATTAAG

SIARNRAC

APiERSEAccATGAASGERCC

\J\.a\.1 T
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TUurrimrLor v \_PLJ
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ANGACACTGTC/

SR 15015
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GTGTCAG
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AAAAGGG(
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AGGQ

GGGGCTGGA
ACATCACCT.

AAC 250 25]

Q:éTCT GGAG 300

|
1

TACCTCC]
TCCAAGA

[ADAATCCCA
ACCAGTTTA

GTIAAGAGCAG

(‘(‘(‘T AGCTGAG!

GGTGACTATC
TCTGTGACTG

CAGCGGATA

NGERTAGAC 350 351

ACC 400 401

CAGCCGT|

CACATTAGIGACCGT

1AATTAAA

CHACTATT(

 TECGABAAGEACG

/\f"f"T("/\f"f"f"l\l\TT

TTCTACTATTG

CORTEAGGG

wml1NE N e 427 Ihin

AEETAGCA

W e ol o el o Lo

TN T O vO&

AGETHERCERAMRATG

Fale Pl = Pl P W

A-S o AQ- 1
oCgTT I, THtH

GATATGCGCG

MIDOVLERN T4l OV )

TOMFAGETEABEEIS

ACTACTC(
CAGATGA

J#:l CIrGoul

CACAGTCC

CTGTTGTGCTTTCC

cHBAGrAGEEFTTC

AGGAGCCAGG
TECGTCTGTAC

TGTGACATC 100101
sGCGATEGEAG 150 15

1 TGA200 -18-

201 CCAT
TCAGCAG

AGCTGCA
PAACCAGG

bAGC I TCCCAGGAT

CARREBREEERAGA

TTCGCAACTA
GTCTCATC TATGG

CTGAGCT% TT 250;
300 3(

251
1

AAGCTCG
ACTTCAC

CRGTTGGTG
' CTGACCAT

HERE

CCGGATCT(Q
GGAAGACTT

GGTEAGGCA 350 35

CGCAACGTA

L CAG 400 401

CTACTGT(

C¥UCAGTAQ

ATHAA G EREf-CTT

C GTACGAATTAAAA

GACTTTCGGT

an H#50Humd

COAGGEAGA

AAGGTG
1AATTAAG

AGATAAAG

EFACCAAG

(T T 4

e HeExEERIG AL

ST AL

GCATCTGTGG

OONLCONTT S

1 D5-\/H (429-b)
I vrr \‘l’l—\l ”r.ll

TRCTETCTGCS0 51

T OOLANLONA A0

TGCTTGT(

ATCTGGTC

L LA>AYA R

GGATT(

oo
JIHUUIUUUIUI II"\A

ST ARACCBAGTG

~r
OCUCULAGCUOITTCO

AGACTCTATCC

NOCU TUCUCAUOUOA LUV L

ETORCNTEE'I56K%

1

1 ACC 200 201

GTTAGTG
CACCTGG

GCAGT
TAAGGGCC

ATCTCTAGUAACTA

THSAETSAIHE GG

1GGGGLCTGEG
GACATCACCAAT

| I(,(:(:-(,A/-\(, 250 25

BEEAA 300 30

1

TACCACC]
TCCAAGA/
CAGCCGT

[ ABSAATCC(Q
ACCAGTTCT

E%%‘CF GAA TCACC

GTCACGATA|
GCGTCACAG

%%%@%%%BSO 35]

ACT 400401

MEACTACTG

10512 Lizht c%GGCC >

TTTGACTATTG

AERARACCC

#27

10D12 Light Chain

3

LOSKESPWT

#28

10D12 Heavy Chain

1

SNYWG

#29

10D12 Heavy Chain

2

YITNSGGTAYNPSLKS

#30

10D12 Heavy Chain.

- --TPWD-




CACATTGGTGACTGTCAGCTCAGCGAATTAA -19- Primer SeqID No Primer: Sequence #51

kappa GSP1 GATGGATGCAI 1 GGTGCAGC #52 new_kappa_GSP1 ATAGATACAGTTGGTGCAGC
‘#53 heavy_GSP1 CAGGGTCACCATGGAGTTA #54 Xholi-hnGSP2

CCGCTCGAGCGGGCCAGTGGATAGACAGATET #55 Xhol-kGSP2
"CCGCTCGAGCGGCCGIICAGCTCCAGCTTGG #56

Chimerization nuclectide sequences
Seq. #31: ch11B7Kk

1 GACATCCAGATGACCCAGGCTCCATCTTCCCTGCCTGCATCTCTGGGAG 50
51  ACAGAGTCACTATTACTTGCCGGGCAAGCCAAGACATTGGAAATTATTT 100
101 AAGATGGTTCCAGCAGAAACCGGGGAAATCTCCTAGGCTTATGATTTCT 150
151 GCTGCAACCAACTTGGCAGCTGGGETCCCATCAAGGTTCAGTGGCAGTA 200
201 GGTCTGGGTCAGATTATTCTCTGACCATCAGCAGCCTGGAGTCTGAAGRA 250
251 TATG ' ' 300
301 GCAGACTATTACTETCTACAGTCTAAAGAGTCCCCTTGGACGTTCGETG 350
351 GAGGCACCAAGCTGGAGCTGABACGTACGGTGGCTGCACCATCTGTCTT 400
401 CATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTT 450
457 CTETGCCTECTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGA 500
500 AGGTCGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGA 550
551 GCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTG 600
601 AGCAAA 650
GCAGACTACGACAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGE
GCCTGAGCTCGCCCETCACARAGAGCTTCAACAGCCGAGAGTETTAG

Seq. #32: ch11B7gl



RT-gamma: GCG TGT AGT GOT TOT GCA GAG #57 RT-gamma2 GGG crT GCC GGC COT G #58
RT-kappa TOG AAC TGA GGA GCA GOT GG #59 5'Blp AGA TAA OCT TTG CTC AGC GTC CAC
"CAA GGG CCC ATC GOT #60 3 13am(GAG): AGA TOG ATC CTC A fl TAC CCG GAG ACA GGG
AGA G #61 5-Bsi: AGA TAA OCT TCG TAC GOTGGC TGC ACC ATC TOT CTT CAT #62 3
--Bam(CTT): AGA TOG ATC CCT AAC ACT CTC CCC TOT TGA AGC TCT #63 VL-11B7-5": AGA
TAA OCT TOT GCA Trc CGA CAT CCA GAT GAC CCAGGC TCC

1 GAGGTGCAGCTTCAGGAGTCAGGACCTGGCCTTGTGAAACCCTCACAGT 50
51  CACTCTCCCTCACCTGTTCTGTCACTGGTTACTCCATCACTAGTAATTA 100
101  CTGGGGCTGGATCCGGAAGTTCCCAGGAGATAAAATGGAGTGGATGGGA 150
151  TACATAACCTACAGTGGTAGCACTAGCTACAACCCATCTCTCAAAAGTC 200
201  GAATCTCCATTACTAGAGACACATCGAAGAATCAGTTCTTCCTGCAGTT 250
251  GAACTCTGTAACTTCTGAGGACACAGCCACATATTACTGTGCTATAACA 300
301 ACCTTT 350
351  TATTACTGGGGCCAAGGAGTCATGGTCACTGTCAGCTCAGCGTCCACCA 400
401  AGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGG 450
451  GGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGARCCG 500
500 GTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCT 550
551  TCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGET 600
601 GACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTG — 650
651  AATCAC 700
701  AAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTG 750
751  ACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGEGGG 800
800  ACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATC 850
851  TCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAG 900
901  ACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAA 950
951  TGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGGETG 1000
1001 GTCAGT 1050
1051 CGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAG 1100
1101 GCAAGGTCTCCAACARAGCCCTCCCAGCCCCCATCGAGAAAACCATCTC 1150
1151 CAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCLCTGLCCLCCA 1200
1200 TCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGETCA 1250
1251 AAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGEGAGAGCAATGGGCA 1300
1301 GCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGEACTCCGACGRC
TCCTTC
TTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGA
ACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACAC
GCAGAAGAGCCTCTCCCTGTCTCCGGGTARATGA



#64 VL-11B7-3" AGA TCG TAC OTT TCA OCT CCA OCT TOG TGC CTC #65 VL-11D5-5": AGA TAA
OCT TOT GCA TTC CGA CAT CCA GAT GAC CCAOTC TCC ATC #66 VL-11D5-3" AGA TCG TAC
"OTT TCA OCT TOO TCC CAG #67 VH-11B7/ 11D5-5": AGA TAA OCT TOT GCA TTC CGA GOT
GCA OCT TCA GGA OTC AGO #68 VH-11B7/11D5-3": AGA TGC TGA OCT GAC AGT GAC CAT
"GAC TCC TTG GCC #69 MOUSE1 GCG AAT TCG CCA CCATGG GCA GGG TCC CGC TGG CCT
G #70 MOUSE2 GAG CCG AGO TAT AGG CTG TCA GAG ACA GAG TCA G #71 MOUSES GCA
CCC TGT TAG GGT ACC GGC TGG CAT ATC

Seq. #33: ch11B7g2

1 GAGGTGCAGCTTCAGGAGTCAGGACCTGGCCTTGTGARACCCTCACAGT 50
51 CACTCTCCCTCACCTGTTCTGTCACTGGTTACTCCATCACTAGTAATTA 100
101  CTGGGGCTGGATCCGGAAGTTCCCAGGAGATAAAATGGAGTGGATGGGA 150
151  TACATAACCTACAGTGGTAGCACTAGCTACAACCCATCTCTCAAAAGTC 200
201  GAATCTCCATTACTAGAGACACATCGAAGAATCAGTTCTTCCTGCAGTT 250
251 GAACTCTGTAACTTCTGAGGACACAGCCACATATTACTGTGCTATAACA 300
301 ACCTTT | 350
351  TATTACTGGGGCCAAGGAGTCATGGTCACTGTCAGCTCAGCGTCCACCA 400
401  AGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGA 450
451  GAGCACAGCCGCCCTGGGCTGCCTGGTCARGGACTACTTCCCCGAACCG 500
500  GTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCT 550
551  TCCCAGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGT 600
601 GACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAACGTA 650
651  GATCAC ‘ 700
701  AAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTG 750
751  TCGAGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTT 800
800  CCTCTTCCCCCCARAACCCAAGGACACCCTCATGATCTCCCGGACCCCT 850
851  GAGGTCACGTGCGTGGTGGTGGACGTGAGCCACGRAGACCCCGAGGTCC 900
901 AGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACARA 950
951  GCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTC 1000
1001 ACCGTT 1050
1051 GTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCA 1100
1101 ACAAAGGCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAARCCAAAGG 1150
1151 GCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAG 1200
1200 ATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAARGGCTTCTACC 1250
1251 CCAGCGACATCGCCGTGGAGTCGGAGAGCARTGGGCAGCCGGAGAACAA . 1300
1301 CTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTC
TACAGC
AAGCTCACCGTGGACARGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT
GCTCCGTGATGCATGAGGCTCTGCACARCCACTACACGCAGARGAGCCT
CTCCCTGTCTCCGGGTAAATGA

Seq. #34: ch11D5k

1 GACATCCAGATGACCCAGTCTCCATCCTCCATGTCTACATCTCTGGGAG 50
51 ACAGAGTCACCATTACTTGCCGEGCAAGTCARGACATTGGAAATTATTT i00



#72 MOUSE4 ATA AGA ATG COG CCG CTC AGG CTC COT CCT CCT GCC CTG #73 CYNO1 MT
TCG CCACCATOG CGT GGC GOT GCC CCA G #74 CYNO2 CTC TGA CCT COT GCA GAT GGC
AAT C17 CAT C #75 CYNO3 GTG GCC GCT GCC TOT GTC CTC ATC #76 CYNO4 ATA AGA ATG
C GO CCG CTC AGG CAC CAT CCT CCT GCC CTG -20-#77 MER1 CGG MT TCG CCA CCA
TOG GGC COG CCC CGC TGC CGC #78 MER2 TCG OCT GCC ATT CTG GCC AAC TIC C #79

101 AAGCTGGTTCCAACAGAAAGTAGGGAAATCTCCTAGGCGTATGATTTAT 1590
151 GGTGCAATCAAGTTGGCAGTTGGGGTCCCATCAAGGTTCAGTGGAAGTA 200
201 GOTCTGCATCAGATTATTCTCTGACCATCAGCAGCCTGGAGTCTGAAGA 250
251 TATG 3060
301  GCGATCTATTACTCTCTACAGTATATACAGTTTCCGCTCACGTTCGGTT 3250
351 CTGGGACCAAGCTGGAGCTGAAACGTACGGTGGCTGCACCATCTGTCTT 400
401 CATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTT 450
451 GTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGA 500
500 AGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGA 550
551 GCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTG 600
601 AGCAAA 6590
' GCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGG
GCCTGAGCTCGCCCETCACAAAGAGCTTCRACAGGGGAGAGTGTTAG

Seq. #35: ch11D5g1

1 GAGGTGCAACTTCAGGAGTCAGGACCTGGCCTTGTGAAACCCTCACAGT 50
51 CACTCTCCCTCACCTGTTCTGTCACTGGTTATTCCATCACTAGTAATTA 160
101 CTGGGEECTEEATCCGGAAGTTCCCAGGAAATAARAATGGAGTGGATTGGA 150
151 CACATAACCAACAGTGGTAACACTACCTACAATCCATCTCTCAAAAGTC 260
201 GAATCTCCATTAGTAGAGACACATCGAGGAATCAGTTCTTCCTGCAGTT 2590
251 GAACTCTGTGACTACTGAGGACACAGCCACATATTACTGTGCARARGGA 300
301 GCGETTT 350
351 GATTACTGGGGCCAAGGAGTCATGGTCACTGTCAGCTCAGCGTCCACCA 400
401 AGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGG 4590
451 GEGCACAGCGGCCCTGEGCTECCTGETCAAGGACTACTTCCCCGAACCE 500
500 GTCACGETETCGTGEAACTCAGGCGCCCTGACCAGCGGCETGCACACCT 550
551 TCCCGGOTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGT 6060
601 GACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCARCGTG 650
651 AATCAC 700
701 AAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTETG 750
751 ACAAAACTCACACATGCCCACCGTGCCCAGCACCTCGAACTCCTGGGGGG  -800
800 ACCGTCAGTCTTCCTCTTCCCCCCAARACCCAAGGACACCCTCATGATC 850
851 TCCCGGACCCCTGAGGTCACATGCCTGGTGGTGGACGTGAGCCACGAAG 500
501 ACCCTGAGGTCAAGTTCAACTGGTACGTGGALGGCGETGCGAGGTGCATAR 950
951 TGCCAAGACAAAGCCGCEGEAGGAGCAGTACAACAGCACGTACCGGETG 1000
10061 GTCAGC 1650
1051 GTCCTCACCGTCCTGECACCAGGACTGGCTGAATGGCAAGGAGTACAAGT 1100
1101 GCAAGGTCTCCAACAMAGCCCTCCCAGCCCCCATCGAGAAARCCATCTC 1150
1151 CAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCA 1200
1200 TCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCA 1250
1251 AAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCA 1300
1301 GCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGE
TCCTTC
TTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGA
ACGTCTTCTCATGCTCCETGATGCATGAGGCTCTGCACAACCACTACAC
GCAGAAGAGCCTCTCCCTGTCTCCGGGTARATGA



SKY1 CGG MT TCG CCA CCA TOO CGC TGA GGC GGA GC #80 SKY2 GCC CTC GAG CIA ACA
OCT ACT GTG TOG GAG TAG Leader Sctuence Nucleotide Sequence Seq #81: 1
‘ATGOGTGACAATGACATCCAMTGCCTITCTCTCCACAGG TGTGCATTCC 52 Amino Acid Sequence
Seq #82: 1IMGDNIDIHFAFLS TGVHS17 -21- mbPse and Cvno AXL Seq #83: Cyno AXL nucleotide
‘'sequence 1 ATGGCGTGGCGGTGCCCCAGGATGGGCAGGGTCCCGCTGGCCTGGTGCT 50 51
TGGCGCTGTGCGGCTGGGTGTGCATGGCCCCCAGGGGCACACAGGC TGA 100 101
AGAAAGTCCTTTCGTGGGTAACCCAGGGAATATCACAGGTGCCCGGGGA 150

Seq. #36: ch11D5g2

1 GAGGTGCAACTTCAGGAGTCAGGACCTGGCCTTGTGAAACCCTCACAGT 50
51 CACTCTCCCTCACCTGTTCTGTCACTGGTTATTCCATCACTAGTAATTA 100
101 CTGGGGCTGGATCCGGAAGTTCCCAGGAAATAAMAATGCAGTGGATTGGA 150
151 CACATAACCAACAGTGGTAACACTACCTACAATCCATCTCTCAAAAGTC 200
201 GAATCTCCATTAGTAGAGACACATCGAGGAATCAGTTCTTCCTGCAGTT 250
251 GAACTCTGTGACTACTGAGGACACAGCCACATATTACTGTGCAAAAGGA 300
301 GCETTY : 350
351 GATTACTGGEGCCAAGGAGTCATGETCACTGTCAGCTCAGCGTCCACCA 400
401 AGGGCCCATCGGTCTTCCCCCTEECECCCTGCTCCAGGAGCACCTCCGA 450
451 GAGCACAGCCGCCCTGGEGECTGCCTGETCAAGGACTACTTCCCCGARALCG 500
500 GTGACGETGTCETGGAACTCAGGCGCTCTGACCAGCGGCETGCACACCT 550
551 TCCCAGCTGTCUTACAGTCCTCAGGACTCTACTCCCTCAGCAGUGTGET 600
60 BACCGTGCCCTCCAGCAACTTCCGCACCCAGACCTACACCTGCAACGTA 650
&51 GATCAC 760
701 AAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATETTETG 750
751 TCGAGTGCCCACCGTGCCCAGCACCACCTGETGGCAGGACCGTCAGTCTT 800
B0O CCTCTTCCCCCCARAACCCAAGGACACCCTCATGATCTCCCGGACCCCT 850
851 GAGGTCACGTGCGTGGTGGTGGACGTGAGCCACGAAGACCCCGAGGTCC 900
901 AGTTCAACTGGTACGTGGACGGCETGCAGEGTGCATAATGCCAAGACAAA 850
851 GCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTC 1000
1001 ACCGTT 1050
1051 GTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCA 1100
1101 ACAAAGGCCTCCCAGCCCCCATCGAGAAARCCATCTCCAAAACCRAAAGG 1150



151 CTCACGGGCACCCTTCGGTGTCAGCTCCAGGTTCAGGGAGAGCCCCCCG 200 201
AGGTACACTGGCTTCGGGACGGACAGATCCTGGAGCTCGCGGACAGTAC 250 251
‘CCAGACCCAGGTGCCCCTGGGTGAAGATGAGCAGGATGACTGGATAGTG 300 301
GTCAGCCAGCTCAGAATCGCCTCCCTACAGCTTTCCGACGCGGGACAGT 350 351
'‘ACCAGTGTTTGGTGTTTCTGGGACATCAGAACTTCGTGTCCCAGCCTGG 400 401
CTACGTAGGGCTGGAGGGCTTACCTTACTTCCTGGAGGAGCCTGAGGAC 450 451

AGEHGT I e CERSAACIREEETHTPEARCRT FEASCRERERREASEEAG G584 501

GAEREC GRS IR G RE P FAC TS EETCERERATERTETE CccT g;g)@
1251 CCAGCGACATCGCCGTGGAGTGGCAGAGCARTEGGCAGCCGGAGARCAR

1301 CTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTC
TACAGC ‘
AAGCTCACCGTGGACARAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT
GOTCCETGATGCATGAGOCTCTGCACAACCACTACACGCAGAAGAGCCT
CTCCCTGTCTCCGGGTAAATGA



EMMEE AAGCATCTGTGCCCCCCCACCAGCTT 900 901

CGG CTGGCAG CTCACTCACACCCCTTATCACATCCGTGTG GCAT 950

551 GGCCACAGCTCCAGGTCATGGTCCCCAGCGCAACCTGCATGTTCCAGGG 600 601
Seq. #37: 11B7 LC kappa

CTGAACAAGACATCCTCTTTCTCCTGCGAAGCCCATAACGCCAAGGGAG 650 651

"TCACCACATCCCGCACGGCCACCATCACAGTGCTCCCCCAGCAG CCcCCG 700 701
TAACCTCCATCTGGTCTCCCGCCAACCCACGBAGCTGGAGGTGGCTTGG 750 751
"ACTCCAGGCCTGAGCGGCATCTACCCCCTGACCCACTGCACCCTGCAGG 800 801
CTGTGCTGTCAGACGATGGGATGGGCATCCAGGCGGGAGAACCAGACCC 850 851

25
50

QAPSSLPASLGDRVTIT CRA
NYLRWFQQOQKPGKSPRLMISEG
NLAAGVPSRFSGEGSRSEGSDYSLTI

B O

M
I

75

SSLESEDMADYYCLQSKESPWTFGG 100

101 CGTRKLELXRTVAAPSVFIFPPSDEQL 125

76

KSGEGTASVVCLLNNFYPREAEKVQWEKYVYV 150

126

DNALQSGNSQESVTEQDSRKDSTY S L 200

151

S STLTLSKADYEKHRKVYACEVTHQG 225

LSESSPVTKSFNRGETC

176

250

201

Seq. #38: 11B7-HCgammal

25
50
75

QESGPGCGLVE?PSQOQSLSLTCSESVT
TSESNYWGWIRKFPGDEMEWMGY
LOLNSYVTSEDTATYYCAITTF 100

v oL
Y S I

E
G

ITYSGSTSYNPSLKSRISITRDTSK

N Q
Y v

51

FF
W G
PSSKSTSGGTAALGCLVIEKDYPPETPYV 150

76
101

QGVMVTVSSASTKGPSVFPLA 125

126

TVSWNSGALTSGVHTFPFPAVLQSSGIL 200

151

YSLSSVVTVPSSSLGTQTYICNVNH 225
KPSNTEKVIDRKKVEPKSCDKTHTCPPC 250

176

201
226

PAPELLGGPSVFLFPPEKPKDTLMTIS 275

RTPEVTCVVVDVSHEDPEVEFNWYV 300

251
301

325

DGVEVHNAKTXKPREEQYNSTYRVVS

326 VL TVLHQDWLNGEKEYKCKVSNKALZP 350
350 APIEKTISKAKGQRQPREPQVYTLPPS 375

RDELTENQVSLTCLVEKGFYPSDIAYV 400

376
401
426

EWESNGQPENNYXKTTPPVLDSESEDGSF 425

FLYSXKLTVDKSRWOQOQQGNVFSCSVMH 450

EALHNHYTQKSLSL S5PGK

451



50
75

GYSITSNYWGWIRKFPGDKMEWMEGY
NQFFLQLNSVTSEDTATYYCATILITTTF 100
101 YYWGOOBVMVTVSSASTKGPSVFEFPLA 125

25
51

951 GCACCAGCAGCCAGGGCCCCTCATCCTGGACACACTGGCTTCCTGTGGA 1000 1001
GACGCCGGAGGGAGTGCCCCTGGGCCCCCCTGAGAACATTAGTGCCACG 1050 1051
76

CTGGCGGCEABEGLAAS CARAGECARTGCAGLAGCECE HEAASGAAACTR 350

CTGCAGGGGGACGGGTCTGTGTCCAATCTGACAGTGTGTGTGGCAGCCT 1250 1251
ACAed Gt G IBGEaRMMABACCCTGGAGCCTCCCAGTACCCCTGGAGGC 1300 1301

'CGGAATGGGAGCCAGGCCTTCGTGCATTGGCAGGAGCCCCGGGLCGLCCC 1100 1101
TGCAGGGTACCCTGTTAGGGTACCGGCTGGEGTATCAAGGCCAGGACAC 1150 1151
‘CCCAGAGGTGCTAATGGACATAGGGCTAAGGCAAGAGGTGACCCTGGAG 1200 1201

ITYSGSTSYNPSLXSRISITRDTSK

PCSRSTSESTAALGCLVEKDYFPEPYV 150
TVSWNSGALTSGVHTFPAVLQSSGL 200
176 Y SLSSVVTVPSSNFGTQOTYTCNVDH 225

126
201
226

151

KPSNTKVDKTVERKCCVECPPCPAP 250

PVAGPSVFLFPPKPEKDTLMISRTPE 275

300

301 VHNAKTXKPREEQFNSTFRVVSVLTYV 325
326 VHODWLNGCGEKEYXCKVSNKGLPAPIE 350

251 VT CVVVDVSHEDPEVQFNWYVDGVE
350

KTISKTRKGQPREPQVYTLPPSREEM 375

376 TEKNQVSLTCLVEKGFYPSDIAVEWES 400
401 NCOQPENNYEXKTTPPMLDSDGSFFLYS 425

426
451

KLTVDEKSRWOQQGNVFSCSVMEEALHEH 450

NHYTQKSLSLSPGK

Seq. #40: 11DS L.C kappa

1
25

25

DIQMTOQSPSSMSTSLGDRVTITUCRA

50

SODIGNYLSWFQQKVGEKSPRRMIYG
AIKLAVGVPSRFSGSRSEGSDYSLTI

75

51

SSLESEDMAIYYCLQEYIQFPLTFGS 100

16

GTKLELKRTVAAPSVFIFPPSDEQTL 125

KSGTASVVCLLNNTFYPREAK

101

126
151
176

KV 150
§'L 200

VOW
STY
SESTLTLSEKADYEKHIRKVYACEVTHQG 225

DNALQOQSGNSQESVTEQDSREKD

250

201 L SSPVTKSFHNRGESTC



CAAGTCCTACAGTCGCC 1550 1551

JTTCGAGCCAACAGTGGAA 1500 1501

AGAGGTGAACTGGTAGTCAGGTACCGCGTG
"GGACCACTGAAGCTACCTTGAACAGCCTGGGCATCAGTGAAGAGCTGAA 1600 1601
GTEALGACANTCAABATICC 1450

EVQLQESGPGLVEKTP

1

1351 TCAGCTCCTGCCTTCTCGTGGCCCTGGTGGTATATACTGCTAGGAGCAG 1400 1401
TCGTGGCCGCTGCCTGTGTCCTCATCTTGGCTCTCTTCCTTGTCCACCG 1450 1451

"GCGAAAGAAGGAGACCCGTTATGGAGAAGT
ARG THEEKGCZROBAGAGTTTGGAGCCGTGATGGAAGGCCAGCTCA 1700 1701

GGAGAAGCTGCGGGATGTGATGGTGGACCGGCACAAGGTGGCCCTGGGG 1650 1651
ACCAGGACGACTCCATCCTCAAGGTGGCT

50
75

FFLOLNSVTTEDTATYYCAKGATF 100

GYSITSNYWGWIRXKFPGNKMEWIGH

25
51
76

I TNSGEGNTTYNPSLXSRISISRDTESER

N Q

125

126 PSSKSTSGGTAALGCLVEDYFPEPV 150

i51 TVSWNSGALTSGVHTFPAVLQSSGL 175
176 Y S LSSVVTVPSSSLGTQETYICNVNH 200
201 KPSNTEKVDKKVEPKSCDIXKTHTCPPC 225

101 DYWGQGVMVTVSSASTEKGPSVFPLA

226
251

PAPELLGGPSVFLFPPRKPKDTLMIS 250

RTPEVTCVVVDVSHEDPEVIRKFNWYV 275

300
325
350

350 RDELTEKNOVSLTCLVXGFYPSDTIAV 375

276 DGVEVHENAKTEKPREEQYNSTYRVVS
201 VLTVLHODWLNGERKEYKCEKVSNEKEKALP
326 APIEKTISXKAXGQPREPQVYTLPPS

EWESNGQPENNYXRKTTPPVLDSDGSF 400

376
401

FLYSKLTVDEKSRWQQGNVFSCSVMH 425

450

FALENHBYTQXSLSLSPGK

426

Seq. #42: 11D5 HC gammaZ2

EVOQOLOQESGPGLVEKPSQSLSLTCSVT 25

1

25 GYSITSNYWGWIRXFPGNIXMEWTIGHEH 50

51
76

75

ITNSGEGNTTYNPSLEKSRISISRDTGSR

NQFFLOLNSVTTEDTATYYCAKGATF 100

101 DYWGQGVMVTVSSASTRKGPSVFPLA 125

126

PCSRSESTSESTAALGCLVEXDYFPEPV 150

TVSWNSGALTSGVHTFPAVLQSSGL 200
176 Y SLSSVVTVPSSNFGTQTYTCNTYVDH 225

151
201
226

KPSNTKVDERETVERKCCVECPPCPAP 250

PVAGPSVFLFPPXKPEKDTLMISRT?PE 275

326 VHODWLNGERKEYXKCKVSNIKGLPAPTIE 350

257 VT CVVVDVSHEDPEVQOQFNWYVDGVE 300
350

301 VHNAKTEKPREEQFNSTFRVVSVLTV 325

KTISKTEKGQPREPQVYTLPPSREEM 375

426 KLTVDEKESRWOQQGNVFSCSVMHEALEH 450

376 TXNQVSLTCLVEKGFYPSDIAVEWES 400
451 NHYTQKSLSLSPGK

401 NGQPENNYKTTPPMLDSDGS FFLYS 425



1751 CATCTGCACAAGGTCAGAGCTGGAGGATTTCCTGAGTGAAGCAGTCTGC 1800 1801
ATGAAGGAATTCGACCATCCCAATGTCATGAGGCTCATCGGTGTCTGTT 1850 1851
‘TCCAGGGTTCTGAACGAGAGAGCTTTCCAGGACCTGTGGTCATCTTACC 1900 1901
TTTCATGAAGCATGGAGACCTACACAGCTTCCTCCTCTATTCCCGGCTT 1950 1951
"GGGGACCAGCCAGTGTACCTGCCCACTCAGATGCTAGTGAAGTTCATGG 2000 2001
CGGACATCGCCAGTGGCATGGAATATCTGAGTACCAAGAGATTCATACA 2050 2051
CCGGGACCTGGCGGCCAGGAACTGCATGCTGAATGAGAACATGTCCGTG 2100 2101

TGTGTGGCGGA TTCGG% TCTCCAAGAAGATCTACAACGGGGACTACT 2150
Humanization Amino Acid Sequnces

Seq. #43: Hum11iB7-VLk:

1 MDMRVPAQLLGLLLLWLRGARCDTIG®Q 25
25 MTQS8PSSLSASVGDRVTITCRASQD 50
51 IGNLRWYQOQQEKPGEKAPRKLLIYGATNL 75
76 AAGVPSRFSGSGSGETDFTLTISSLQ 100
101 PEDFATYYCLQSKESPWTFGQGTKYV 125
126 E T K 150
Seq. #44: Hum11B7-VH:

1 MEHLWFFLLLVAAPRWVLSEQVQOQLOE 25
25 SGPGEGLVEPSETLSLTCTVSGEGGSETISS 50
51 NYWGEGWIROQOQPPGRKGLEWIGYITYSOGS 75
76 TS YNPSLEKSRVTISVDTSEKNUGCFSL K 160
101 LESVTAADTAVYYCARTTFYYWGQG 125
126 TLVTV S S 150
Seq. #46: Hum11D5-VLk:

1 MDMRVILAQLLGLLLLCFPGARLCDTIDZOQ 25
25 MTQSPSELSASVEDRVITITCRASQOD 50
51 IGNYLSWFQQEKPGKAPKSLIYGATIHK 75
76 LAVEGVPSRFSGESESGTDLDFTLTISSTL 100
10 QPEDFATYYCLOQYIQFPLTPFGGGTERK 125
126 VETIK 150



2151 ACCGCCAGGGACGTATCGCCAAGATGCCAGTCAAGTGGATTGCCATTGA 2200 2201
‘GAGTCTAGCTGACCGTGTCTACACGAGCAAGAGTGATGTGTGGTCCTTC 2250 2251
‘GGGGTGACAATGTGGGAGATTGCCACAAGAGGCCAAACCCCATATCCAG 2300 2301
GCGTGGAGAACAGCGAGATTTATGACTATCTGCGCCAGGGAAATCGCCT 2350 2351
‘GAAGCAGCCTGCGGACTGTCTGGATGGACTGTATGCCTTGATGTCGCGG 2400 -22- 2401
TGCTGGGAGCTAAATCCCCAGGACCGGCCAAGTTTTACAGAGCTGCGGG 2450 2451
AAGATTTGGAGAACACACTGAAGGCCTTGCCTCCTGCCCAGGAGCCTGA 2500 2501

Seq. #45: Hum11D3-VH:

1 MKHLWFFLLLVAAPRWVLSOQVQLOQE 25
25 SGPGLVEKPSETLSLTCTVSGGS5ISS 50
51 NYWGWIRQPPGKGLEWIGHITNSGN 15
76 TTYNPSLXSRTISVDTSXNQEFSLZK 100
101 LSSVTAADTAVYYCARGAFDYWGOG 125
126 TLVTVSS 150



CGAAATCCTCTATGTCAACATGGATGAAGGTGGAGGTTATCCTGAACCT 2550 2551
CCCGGCGCTGCTGGAGGAGCTGACCCCCCAACCCAGCTAGACCCTAAGG 2600 2601
"ATTCCTGTAGCTGCCTCACTTCGGCTGAGGTCCATCCTGCTGGACGCTA 2650 2651
TGTCCTCTGCCCTTCCACAGCCCCTAGCCCCGCTCAGCCTGCTGATAGG
-GGCTCCCCAGCAGCCCCAGGGCAGGAGGATGGTGCC Seq #84: Cyno AXL amino acid
sequence 1 MAWRCPRMGRVPLAWCLALCGWVCMAPRGTQAEESPFVGNPGNITGARG 50 Si
pmanizat pLide sequenees, 50 | LELADSTQTQVP LGEDEQDDWI V 100 101 VS QLRIASLQ

L SDAGQYQCLVFLGHQNFVSQPGYVGLEGLPYFLEEPED

Seq. #47: Hum11B7-VLk (427 bp)

1 AATTARAAGCTAGCAAGCTTGCCACCATGGATATGCGTGTACCTGCACA 50
51 GCTETTAGGACTCCTTCTGCTCTGGCTTAGGGGAGCAAGATGCGACATC 100
101 CAGATGACTCAGAGCCCAAGCTCCTTGTCTGCCAGTGTGEGTGATAGGG 150
151 TCACCATAACCTGTCGAGCTTCACAGGATATCGGCAACTACCTACGITG Z00
201 GTATCAGCAGAAACCGGGCAAAGCCCCAAAGCTGCTGATCTATGGCGCC 250
251  ACCAATCTGGCTGCTGGTGTTCCCTCTCGETTCAGTGGGTCTGGATCAG 300
301 GCACAGACTTCACACTCACCATITTCCAGCCTCCAACCCGAGGACTTTGC 350
351 GACGTACTACTGCTTGCAGTCCAAGGAATCCCCTTGGACATTTGGGCAA 400
401 GGGACTAAGGTGGAGATTRAGCGTACGAATTAARA

Seq. #48: Hum11B7-VH (425 bp)

1 AATTAAGGTACCAAGCTTGCCACCATGAAGCACCTCTGETTCTTTCTCC 50
51 TGCTAGTGGCTGCTCCTCECTGEETETTCAGCCAGETITCAGTTECAGGA 100
101 ATCTGGACCAGGACTGGTCAAACCCTCTGAGACACTETCACTGACATGC 150
151 AcCT 200
201 GTGTCAGGTGGCTCCATTTCCTCCAACTATTGGGGCTGGATTCGGCAAC 250
251 CTCCGGGAAAAGGGCTTGAGTGGATAGCCTACATCACCTATTCTGGGAG 300
301 TACCTCCTACAATCCCAGTCTTAAGAGCAGGGTGACTATCAGCGTAGAL 350
351 ACC 400
401 TCCAAGAACCAGTTTAGCCTCAAGCTGAGTTCTGTGACTGCAGCGGATA
CAGCCGTCTACTATTGETGCCAGAACCACGTTCTACTATTGGGETCAGGG
CACATTAGTCACCGTTAGCTCAGCGAATTAA

Seq. #49: Hum11D5-VLk (427 bp)

1 AATTAARAGCTAGCAAGCTTGCCACCATGGATATGCGCGTCTTAGCCCA 50
51 ACTACTCGGTCTGCTTCTGCTTGTGCTTTCCAGGAGCCAGGTGTGACATC 100
101 CAGATGACACAGTCCCCTAGTAGCCTGTCTGCGTCTGTAGGCGATCGAG 150
151 TGA 200



150 151 RTVAANTPFNLSCQAQGPPEPVDLLWLQDAVPLATA PGHGPQRNLHVPG 200 201
LNKTSSFSCEAHNAKGVTTSRTATITVLPQQPRNLHLVSRQPTELEVAW 250 251
"TPGLSGIYPLTHCTLQAVL SDDGMGIQAGEPRRPEEPLTLQASVPPHQL 300 301
RLGSLHPHTPYHIRVACTS SQGPS SWTHWLPVETPEGVPLGPPENI SAT 350 351
' RNGSQAFVHWQEPRAPLQGTLLGYRLAYQGQDTPEVLMDIGLRQEVTLE 400 401

%gg \é}?%ﬁr V&%@@XJ&E&’E@:‘A’%\A TR GRARRVHALMKET 489 451
SARARRS A ELY BRGlre TRYSEMEERFY E 509,501
RGEbLYVRYR¥IRK PRI HeAG ENBr RGeS RERINMVERIIKYALL 350
351 CAG 400
401 ACTTCACTCTGACCATTTCCAGCCTTCAACCGGAAGACTTCGCAACGTA
CTACTGTCTGCAGTACATCCAGTTCCCCTTGACTITCGGTGGAGGGACA
AAGGTGGAGATAAAGCGTACGAATTAARA

Seq. #50: Hum11D5-VH (429 bp)

1 AATTAAGGTACCAAGCTTGCCACCATGAAGCATCTGTGGTTCTTTCTGC 50
51 TECTTGCTGGCTGCTCCTAGGTGGGETGTTAAGCCAGGTTCAGCTCCAGGA 100
101 ATCTGGTCCCGGATTGGTGAAACCGAGTGAGACTCTATCCCTGACATGC 150
151 acc 200
201 GTTAGTGGAGGCAGTATCTCTAGCAACTATTGGGGCTGGATTCGGCAAC 250
251 CACCTGGTAAGGGCCTTGAGTGGATTGGGECACATCACCAACTCTGGGAA 300
301 TACCACCTACAATCCCTCCCTGAAATCACGCETCACGATAAGCGTGGAC 350
351 ACT : 400
401 TCCAAGAACCAGTTCTCCCTCAAGCTCTCAAGCGTCACAGCAGCGGATA
CAGCCETATACTACTGTGCAAGAGGGGCCTTTGACTATTGCGGEGEACAGGS
CACATTGCTGACTGTCAGCTCAGCGAATTAA



550 551 KTLGEGEFGAVMEGQLNQDDS | LKVAVKTMK |IA | C TRSELEDFL SEAVC 600 601
MICEEDHPNVMRLIGVCFQGSERESFPAPVVILPFMKHGDLHSFLLYSRL 650 651
.GDQPVYLPTQMLVKFMADIASGMEYLSTKRF_IEgDLAARNCMLNENMSV 700 701 CVADF GL SKK
[YNGDYYRQGRIAKMPVKWIA IESLADRVYTSKSDVWSF 750 751 GVTMWE IATRGQTPYPGVENS
‘E IYDYLRQGNRLKQPADCLDGLYALMSR 800 801 CWELNPQDRP SET EL REDLENTLKALP
PAQEPDE | LYYNMDEGGGYPEP 850 851 PGAAGGADP P TQLDPKD SC SC LT

SAEVHPAGRYVLC P STAP SPAQPADR 900 GS PAAPGQEDGA

Primer
Seqls Primer: Sequence
No
i#51 kappa_GSP1 GATGGATGCATTGGTGCAGC
#52 new_kappa GSP1 | ATAGATACAGTTGGTGCAGC
#53 heavy_GSP1 CAGGGTCACCATGGAGTTA
#54 Xhol-hGGSP2 CCGCTCGAGCGGGCCAGTGGATAGACAGATGG
#55 Xhol-kGSP2 CCGCTCGAGCGGCCGTTTCAGCTCCAGCTTGG
#56 RT-gamma: GCG TGT AGT GGT TGT GCA GAG
#57 RT-gamma2 GGG CTT GCC GGC CGT G
#58 RT-kappa TGG AAC TGA GGA GCA GGT GG
#59 5Blp AGA TAA GCTTTG CTC AGC GTC CAC CAA
GGG CCC ATC GGT
#60 3 AGA TGG ATC CTC ATT TAC CCG GAG ACA
‘Bam(GAQG): GGG AGAG
#61 5"Bsi: AGA TAA GCT TCG TAC GGT GGC TGC ACC
ATC TGT CTT CAT
#62 3’ Bam(CTT): AGA TGG ATC CCT AAC ACT CTC CCC TGT
' TGA AGC TCT
#63 VL-11B7-5": AGA TAA GCTTGT GCA TTC CGA CAT CCA
GAT GAC CCA GGC TCC
#64 VL-11B7-3" AGA TCG TAC GTT TCA GCT CCA GCT TGG
' : TGC CTC
#65 VL-11D35-5"; AGA TAA GCT TGT GCA TTC CGA CAT CCA
GAT GAC CCA GTC TCC ATC
#66 VL-11D5-3": AGA TCG TAC GTT TCA GCT TGG TCC CAG
#67 VH-11B7/ AGA TAA GCT TGT GCA TTC CGA GGT GCA
1i1D5-5" GCT TCA GGA GTC AGG
#68 VH-11B7/ AGA TGC TGA GCT GAC AGT GAC CAT GAC
11D35-37; TCC TTG GCC
#69 MOUSE!1 GCG AATTCG CCACCATGG GCA GGG TCC
CGCTGG CCT G
#70 MOUSE2 CAG CCG AGG TAT AGG CTG TCA CAG ACA
CAGTCA G
#71 MOUSE3 GCA CCC TGT TAG GGT ACC GGC TGG CAT
ATC
#72 MOUSE4 ATA AGA ATG CGG CCG CTC AGG CTC CGT
CCT CCT GCC CTG
#73 CYNO1 AAT TCG CCACCATGG CGT GGC GGT GCC
CCA G
#74 CYNO2 CTC TGA CCT CGT GCA GAT GGC AAT CTT
CAT C
#75 CYNO3 GTG GCC GCT GCC TGT GTC CTC ATC
#76 CYNO4 ATA AGA ATG C GG CCG CTGC AGG CAC CAT
CCT CCT GCC CTG




_,20._

#77 MERT CGG AAT TCG CCA CCATGG GGC CGG CCC
' CGC TGC CGC
#78 MER2 TCG GCT GCC ATTCTG GCC AAC TTIC C
#79 SKY1 CGG AAT TCG CCACCATGG CGC TGA GGC
GGA GC
#80 SKY2 GCC CTC GAG CTAACA GCT ACT GTG TGG
CAG TAG

Leader Sguence

Nucleotide Sequence

Seq #81: 1 ATGGGTGACAATGACATCCACTTTGCCTTTCTCTCCACAGG TGTGCATTCC 52

Amino Acid Sequence

Seq#82: 1M GDNDIHFAFLSTGVHSI17
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Mouse and Cyno AXT,

Seq #83: Cyno AXL nucleotide sequence
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ATGGCGTGGCEETGCCCCAGGATGGEGCAGGGTCCLECTGECCTGGTGCT
TGGCGCTGTGCEGCTGGETETGCATGGCCCCCAGGEGECACACAGGCTGA
AGARAGTCCTTTCGTGGEETAACCCAGGGAATATCACAGGTGCCCGGGEGA
CTCACGGGCACCCTPTCGGTGTCAGCTCCAGGETTCAGGGAGAGCCCCCCE
AGGTACACTGGCTTCGGGACGEACAGATCCTEGAGCTCGLGGACAGTAC
CCAGACCCAGGTGCCCCTGGGTGAAGATGAGCAGGATGACTGGATAGTG
GTCAGCCAGCTCAGRATCGCCTCCCTACAGCTTTCCGACGCGGGACAGT
ACCAGTGTTTGGTGTTTCTGGGACATCAGAACTTCETEGTCCCAGCCTGE
CTACGTAGGGCTGGAGGGCTTACCTTACTTCCTGGAGGAGCCTGAGGAC
AGGACTGTGGCCGCCAACACCCCCTTCAACCTGAGCTGCCAAGCCCAGE
GACCCCCAGAGCCCOTGGACCTACTCTGEGCTCCAGGATGCTGTCCCCCT
GGCCACAGCTCCAGGTCATGGTCCCCAGCGCAACCTGCATGTTCCAGGE
CTGAACAAGACATCCTCTTTCTCCTGCGAAGCCCATAACGCCAAGGGAG
TCACCACATCCCGCACGGCCACCATCACAGTGCTCCCCCAGCAGCCCCG
TAACCTCCATCTGGTCTCCCGCCAACCCACGGAGCTGGAGGTGGCTTGG
ACTCCAGGCCTGAGCGGCATCTACCCCCTGACCCACTGCACCCTGCAGS
CTGTGCTGTCAGACGATCGGATCEEGCATCCAGGCGEEAGAACCAGALCCC
CCCAGAGGAGCCCCTCACCTTGCAAGCATCTGTGCCCCCCCACCAGCTT
CGGCTGGGCAGCCTCCATCCTCACACCCCTTATCACATCCGTGETEGCAT
GCACCAGCAGCCAGGGCCCCTCATCCTGGACACACTGCCTTCCTGETGGA
GACGCCGGAGGGAGTCECCCCTGEECCCCCCTCAGAACATTAGTGCCACG
CGGAATGGGAGCCAGGCCTTCETGCATTGGCAGGAGCCCCGEECELCCC
TCCAGGGETACCCTGETTAGGGETACCGGUTGGCGTATCAAGGCCAGGACAC
CCCAGAGGTGCTAATGGACATAGGGCTAAGGCAAGAGGTGACCCTGGAG
CTGCAGGGGGACGGGTCTGETGTCCAATCTGACAGTGTGTGTGGCAGCCT
ACACTGCTGCTGGGGATGGACCCTGGAGCCTCCCAGTACCCCTGGAGGC
CTGGCGCCCAGGGCARAGCACAGCCAGTCCACCAGCTGGTGAAGGAAACT
TCAGCTCCTGCCTTCTCGTGGCCCTGETGGTATATACTGCTAGGAGCAG
TCGTGGCCECTGCCTETCTCCTCATCTTGGCTCTCTTCCTTGTCCACCG
GCGAAAGAAGGAGACCCGTTATGGAGAAGTGTTCGAGCCAACAGTGGAA
AGAGGTGAACTGETAGTCAGETACCGCETCCGCAACTCCTACAGTCGCC
GGACCACTGAAGCTACCTTGAACAGCCTGGGCATCAGTGARGAGCTGAA
GGAGAAGCTGCCECGATGTCATECTCCACCGGCACAAGCTGEUECCCTEGEE
AAGACTCTGCGAGAAGGAGAGTTTGCAGCCGTCATGCAAGECCAGCTCA
ACCAGGACGACTCCATCCTCARAGGTGECTGTGAAGACAATGAAGATTGEC
CATCTGCACAAGGTCAGAGCTGGAGGATTTCCTGAGTGAAGCAGTCTGC
ATGAAGGAATTCGACCATCCCAATGTCATGAGGCTCATCGGTGTCTGTT
TCCAGGGTTCTGAACGAGAGAGCTTTCCAGCACCTETCGTCATCTTACC
TTTCATGAAGCATGGAGACCTACACAGCTTCCTCCTCTATTCCCGGCTT
GGGGACCAGCCAGTGTACCTGCCCACTCAGATGCTACGTGAAGTTCATGS
CGGACATCGCCAGTGGCATGGAATATCTGAGTACCAAGAGATTCATACA
CCGGGACCTGGCGGCCAGGAACTGUATGC TGAATGAGAACATGTCCGTG
PTETGTEGCGGACTTCGGECTCTCCAAGAAGATCTACAACGGGGACTACT
ACCGCCAGGGACGTATCGCCAAGATGCCAGTCAAGTGGATTGCCATTGA
GAGTCTAGCTGACCEGTGTCTACACGAGCARGAGTGATETETIGGETCCTTC
GGGGTGACAATGTGGGAGATTGCCACAAGAGGCCAAACCCCATATCCAG
GCGTGGAGAACAGCGAGATTTATGACTATCTGCGCCAGGGAAATCGCCT
GAAGCAGCCTGCEGACTETCTGGATGEGACTGTATGCCTTGATGTCECGE
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TGCTGEGAGCTAAATCCCCAGGACCGGCCAAGTTTTACAGAGCTGCEGE
ABAGATTTGRAGAACACACTGAAGGCCTTGCCTCOTGCCCAGGAGCCTGA
CGAAATCCTCTATGTCAACATGCATGAAGGTGGAGGTTATCCTGAACCT
CCCGECECTGCTCGAGGAGCTCGACCCCCCAACCCAGCTAGACCCTAAGS
ATTCCTETAGCTGCCTCACTTCEECTEAGGTCCATCCTGCTERACGCTA
TGTCCTCTGCCCTTCCACAGCCCCTAGCCCCECTCAGCCTEGCTGATAGG
GECTCCCCAGCAGCCCCAGGGCAGGAGGATEETGCC

Seq #84: Cyno AXL amino acid sequence
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MAWRCPRMGRVPLAWCLALCGWVCMAPRGTQAEESPFVGNPGNITGARG
LTGTLRCOLOVQGEPPEVHWLRDGQILELADSTQTQVPLGEDEQDDWIV
VSQLRIASLOLSDAGQYQCLVFLGHONFVSOPGYVGLEGLPYFLEEPED
RTVAANTPFNLSCQAQGPPEPVDLIWLODAVPLATAPGHGPORNLHVPG
LNKTSSFSCEAHNAXGVTTSRTATITVLPQOPRNLHLVSROPTELEVAW
TPGLSGIYPLTHCTLQAVLSDDGMGIQAGEPDPPEEPLTLOQASVEPFHQL
RLGSLHPHTPYHIRVACTSSQGPSSWTHWLPVETPEGVPLGPPENISAT
RNGSQAFVHWOEPRAPLOGTLLGYRLAYQGODTPEVIMDIGLROEVTLE
LOGDGEVENLITVCVAAY TAAGDGPWSLPVPLEAWRPGQAQPVEQLVKET
SAPAFSWPWWY ILLGAVVAAACVLILALFLVHRRKKETRYGEVFEPTVE
RGELVVRYRVRKSYSRRTTEATLNSLGI SEELKEKLRDVMVDRHKVALG
KTLGEGEFGAVMEGQLNODDS ILKVAVKTMKIAICTRSELEDFLSEAVC
MXEFDHPNVMRLIGVCFOGSERESFPAPVVILPFMKHGDLHSFLLYSRL
GDOPVYLPTOMLVKFMADIASGMEYLSTKRFIHRDLAARNCMLNENMSYV
CVADFGLSRKKIYNCGDYYROGRIAKMPVRWIATESLADRVYTSKSDVWSF
GVITMWEIATRGOTPYPGVENSEIYDYLROGNRLKOPADCLDGLYALMSR
CWELNPQDRPSFTELREDLENTLKALPPAQEPDEILYVNMDEGGGYPEP
PGAAGGADPPTQLDPKDSCSCLTSAEVHPAGRYVLCPSTAPSPAQPADR
GSPAAPGQEDGA
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