WO 2011/ 023389PCT/ EP2010/ 005244 1 Humani zed anti-CDCPl anti bodi es The
present invention relates to hunmani zed anti bodi es agai nst human CDCP1
(ant i CDCRLoant1iagsdy), nethods for their production, pharoaEPrilioned244
conpositions containing said anti bodi s, and uses thereof. Background of

t he I nvention 5Human CDCP1 ((CUB domain containing protein 1, B345, CD318,
SI MA135, TRASK; SEQ ID NO 29 and variants with nmutation R525Q (i.e.

repl acenent of Arginine (R) with Qutamne (Q at amno acid position 525
of SEQ ID NO 29) and/or nutation G709D (i.e. replacenent of Gycine (G

Wi th Aspartic acid (D) at no acid posj.tion 709 of SEQ ID NO 29)) is a
transmenbrane protein cont jiﬂﬂ'i"ﬁﬂlzfﬁ a“BFﬁbéPéﬂ“rtg’é’é‘Fqsul ar CUB donmins. This
protein is found to be overexpressed in breast, colon and |lung cancers. Its
expr essi on Thepiesérs im@ntieh atlatds i ivmdriedmnetibedias agaim hhinby GBICRIA(antinona

cells (Ueki =Y , . I . (2 =17 as been
shown to be&g/crl_;gs F‘ﬁ‘%";ﬁ’&g@ﬁ%‘}# atiogghlag péoélg‘:%nlg é’r %gghajc@tgcéa % C?)%O%%B? 004508;
Scher | - Most equéeiningigrid astibgdics, agd weesethereof) (2001) 4402-8; 15 Hooper, J.,
D., et al., Oncogene 22 (2003) 1783-94; Perry, S., E., et al FEBS Lett. 581
(2007) 1137B4ekorBuRdaf the Inventiopt al J. Biol. Chem 279 (2004) 14772-14783,
Qa, T., et al., t. net . (2004) 40-45). Alternatively spliced

transcri pt vari an codi di stinct .isoforns ha e . WO
5003, So4noarperareOCET QAR damitn At raran 1ai et it Yikfira)

2004/ 074481 TRAISH; SEQ dDANOE29 asd ghyap mathemntaginh i RFEIQS(iMATGBaeex@nessed i n
netastatic I 2102 .rel : Cg)g:’ NehRol Nvol ved
in ovarian %ﬁggqugb%tg%%%r%l a lég at%%)de?r%%tﬁ%nds‘ arg%%%() hgsl\l???ghs for
treating di suberonutatipy&ii08p @RORPlacementyd Glyoied03 38HBAsRaTHC @IAAP) aT. | et

al ., Ann. Nymifo A sitrfml 7099(%68E((§@193~)0§3§'i§a2 nSREMBMRB bidI8in cBnthinift 2l - .
Stem Cel ls 22 (2004 éggtqé{g%éfel ates to Pl antibodies for identifying

certdn st ethrecepxtrasslh omgins gllys groteifels| iqat it fi§ OvVerHPTESHd? " of t he
present i nveiehdtOfolon avhluvaBlicahatly Ispapicksionldvyl BBidattelaged with titanetabiird

conprisin Mariabl e hea chai i V| f a

var Labl e 11 QHECGHARH PR DLt o B Beuppt-crph A 2oy %

2011/ 023389RCRAERRGA0ABDER4W Dde( Depsise t plorsphioryldBRIM iACE25&icer ofiarlact eri zed
in a) bein i d Lsl.ngai i NERA iecne (K
at pZ)si ti og(\g; [ nstmg%glé%l’f S%erﬂgg%g{rﬁl éég]ﬁljl., %ﬁéﬁf@%’ﬁgﬁ%&i@% Pz?to 12432?1% on( 62)

i nst dad of Hoepas| I-nP..(ebpl.( @neogsae 22i(40E)dd8 94 Bemered a@é@kﬁEﬁ@ Lieg. Kabat ) .
Anot her aspsgit (20073 N P4BEdWn TV.EQL hO4) J. BidiNCABI @W@(ﬁmf/@hmcamz; bi ndi ng

and a vari ool 1 Ghisle Rin Gk 10 (R0 o1o-4Bky MrREvE g s Bansdipt 0 ¢

variants encoding distinct isoforms have been reported.

WO 2002/004508 refers to CDCP1 as tumor associated antigen B345.

20 WO 2004/074481 relates to CDCP1 as glycoprotein antigen SIMA135 expressed in
metastatic tumor cells. WO 2005/042102 relates to CDCP1 as protein involved in
ovarian cancer. WO 2007/005502 relates to methods and compositions for treating
diseases targeting CDCPI1. -

US 2004/0053343 (and Conze, T., et al., Ann. N. Y. Acad. Sci. 996 (2003) 222-6
25 and Buehring, H.J. et al., Stem Cells 22 (2004) 334-43) relates to CDCPI
antibodies for identifying certain stem cell populations.

Summary of the Invention

One aspect of the present invention is an antibody specifically binding to human
CDCP1 comprising a variable heavy chain domain (VH) of SEQ ID NO:1
30 and a variable light chain domain (VL) of SEQ ID NO:2 of CUB4 antibody



10anti body (Deposition No. DSM ACC2551), characterized in a) being
humani zed and b) conprising in said VL sequence: a Leucine (L) at position
33 i nst eantoab1ivabisne (V), and a Tryptophan (W at positipom/EpZgialobs2posi ti ons
bei ng nunbered according to Kabat). 13Another aspect of the present
invention is an anti body specifically binding to human CDCP1 conprising a
vari abl e heavy chain domain (VH) of SEQ ID NO 1 and a variable light chain
dormain (VL) of SEQ ID NGO 2 of CUB4 anti body (Deposition No. DSM ACC2551),
20char act er i zed(épostioRNNDIMMEOC235), and b) conprising in said VH
sequence: a Lysine (K) at position 57 instead of Threonine (T), and a
Valine (V) at position 60 instead of a Proline (P); and conprising in said
VL sequence: 25charsueriaed i b) being puspnizehargid)icoptpeisthgoh saidl VYidsequgnce:and a
Trypt ophan (W (s L{ald - idd 1 n ding to
gwg}gg gkm;gﬁ%foa ddv lnaé%dé 6meaﬁh@?rn), MPLVaHAnaeP4di Ng

Kabat). Prefera f ni zed anti according to the 1nvention is
charaét eri zed i positiesn 6Q instead 859 P&imer(l))/@?ﬁi nositiong beaE Aumpesed; ascasding p NO 3.
Preferably the pugmwitzed antibody according to the invention is
characterized in 30that the light chain variable domain (VL) is SEQ ID NO

14, SEQ ID NGO .15, S NO 16, S ID NO., 1 . D NO, 18. WO
2011/ o23389%%?5%6%%5‘?%f’hvémﬁgéwnﬁ?EPﬂ&/%{’%ﬁf?F@’ hH‘rﬁiéﬂ%mto( VH is SEQ
IS[E)QNIO.DS i\IOamiS human B8®CR Igtumprisiigna varabitheavy ohan domdln (Vi) SEEQ :HBNSO 119
SEQ I D 5NO. 20, ?bki?‘b%%‘gi}‘%38%%@%@5&%@%0%@@4pr ef erabl y
the H@rani zed amntitedsyDapesdtiani Ng- POM A€C289Bnti on is characterized in that
t he heavy chain variable domain (VH) is SEQ ID NG 3. and

characterized in a) being humanized and b) comprising in said VL sequence:

a Leucine (L) at position 33 instead of Valine (V), and a Tryptophan (W) at
position 47(all positions being numbered according to Kabat).

15 Another aspect of the present invention is an antibody specifically binding to
human CDCP1 comprising a variable heavy chain domain (VH) of SEQ ID
NO:1 and a variable light chain domain (VL) of SEQ ID NO:2 of CUB4
antibody (Deposition No. DSM ACC2551),

20 characterized in a) being humanized,
and b) comprising in said VH sequence:
a Lysine (K) at position 57 instead of Threonine (T), and a Valine (V) at
position 60 instead of a Proline (P);
and comprising in said VL sequence:

25 a Leucine (L) at position 33 instead of Valine (V), and a Tryptophan (W) at
position 47(all positions being numbered according to Kabat).

Preferably the humanized antibody according to the invention is characterized in
that the heavy chain variable domain (VH) is SEQ ID NO:3.

Preferably the humanized antibody according to the invention is characterized in
30 that the light chain variable domain (VL) is SEQ ID NO: 14, SEQ ID NO: 15, SEQ
ID NO: 16, SEQ ID NO: 17, or SEQ ID NO: 18.

Preferably the humanized antibody according to the invention is characterized in
that



10t he light chain variable domain (VL) is SEQID NO 14, SEQ ID NO 15, SEQ
ID NO 16, SEQ ID NO 17, or SEQ ID NO 18. Preferably the humani zed

ant i body wocordizegget o the invention is characterized i npChhatr2@aioss2ant i body
is of human 1gGl subcl ass. Preferably the humani zed anti body accordi ng
to the invention is characterized in 15that said antibody is glycosyl ated
with a sugar chain at Asn297 whereby the anount of fucose within said sugar
chain is 65 %or lower. A further enbodi ment of the invention is a

phar maceuti cal gemeasy tHadivatubis dehaig (VRY ihSBQIND2€0::ant i body according to
the invention. A further enbodi ment of the invention is said

phar maceuti cal %%jn“posi tion 20conprising the humani zed anti body according to
the invention fte lightahamntariablecdomsan .(VINas SEQRHD iNG: 14r3EQrIDcdfprisses t he
humani zed anti b - di:n . b AV [ Ofg t . r.

The invention f§?§A§fQQQQB??%§§E$ﬁ§-E@e f ggﬁﬂ%hﬁ%gggfgnti%d§§sgggg$ding to

t he 25i nvent i onNsR20t BERQIPANG: At B &P NOrds oe 8FENHD NE¥ 2¢+ eat ment  of

cancer. The invention provides nucleic acid encoding the humani zed anti body
accordi ng t prefétablynie MuhRized hatib6ye Addofding 6 thEeinvpitdH iechaxperesdiinn
vectors contaj ning nucleic acid according to the invention capabl e of

expr essi ng d nucleic acid in a prokaryotic or eukaryotic host cell, and
host cells containing such vectors for the 30reconbi nant production of an
ant i body accor dihedretoy ¢haen vanabie damain (WB) 203EQ0RISOIPCT/ EP2010/ 005244 4 The
invention furthgr, conprises a prokaryotic or eukaryotic host cel

conprising a vector according to the invention. The invention further

conprlilses a net hedightchainevasiableudamain (YiL) d4s SEELHBIN@N14hSHRAD M@ &kt i body

according to t hgEQIYEND: 96, SEQIDAOETT, 2pSERYIPNE:48si ng a 5 nucl ei ¢ aci d
according to the invention in a prokaryotic or eukaryotic host cell and

recovering sai.d antibody fromsajd, cell or the cell culture supernatant.
The inventi g??f‘?rﬂl?]’é'ﬁb? %Bﬁi?ﬁﬁegqég%%%v ?ﬁf?f‘ﬁ%&o WVRYPHY %&%y‘%zf‘éd%nbi nant
met hod. Thethathsaidanttodyus dhlermar p@ Idebclassret hod for treating a patient
suffering fromcancer, conprising admnistering to a patient diagnosed as

havi ng such I i i : apy) an
ef fective a%g%?ﬁlgftﬁ gr}ll agjr?%l ?‘Eg(?&‘ggé‘%%?ﬁ‘gﬁ% 2(9 ttthé;lnpﬁf\i/}tgor{f {Soﬁgg%ﬁﬁlzgﬁﬁ fli body is

adni riSst er ethapsaiepntiofyiis glyptsatated s0th @ augeosPaB; 3t 4297 whereby the

amount of fucose within said sugar chain is 65 % or lower.

A further embodiment of the invention is a pharmaceutical composition comprising

the humanized antibody according to the invention.

A further embodiment of the invention is said pharmaceutical composition
20 comprising the humanized antibody according to the invention for treatment of

cancer.

The invention further comprises the humanized antibody according to the invention

for treatment of cancer.

The invention further comprises the use the humanized antibody according to the

25 invention for the preparation of a medicament for treatment of cancer.

The invention provides nucleic acid encoding the humanized antibody according to
the invention. The invention further provides expression vectors containing nucleic
acid according to the invention capable of expressing said nucleic acid in a
prokaryotic or eukaryotic host cell, and host cells containing such vectors for the

30 recombinant production of an antibody according to the invention.



It has now surprisingly found out that the specific humani zed versions of
the CDCP1 anti body CUB4 according the invention show i nproved CDCP1-bi ndi ng
15 properwoesiionsgsar ed to ot her humani zed versi ons ori giPoatEPR@ 0f0032A%

humani zati ons known in the prior art.4This is due to specific am no acid
changes in the CORH2, and/ or in the CDRL1 and in the framework of the
light chain. Surprisingly the specific humani zed versions of the CDCPl

anti body CUB4 according the invention show inproved in vivo tunor growth

i nhi bi tion TheMaeRtod furthBe ceprigsiacprakatyafihorakatided hast ¢dlloctingsrisidges ai | ed
Description of the lnvent The CUB4 antibody refers to the deposited

ant i body wY??t‘Erﬁéc‘BSB‘c%stPttﬂ‘%‘r?Vﬁ%‘ODDSM ACC2551 (DSMz) from DE10242146 (EP 1
396 501, US 7,541,030) with the heavy chain variable domain (VH of SEQID
NO 1 and t hBhe nrg%mtlcmeﬁnmhcrammmsss 2cmgthedi for (the preducBaof » KOombigat d CUB4
ant i body i sp Lﬁ?gﬁk&i Gifibod ba&%ngg {9 BUTROerftl thathdiRfizEP B SHraing a No- - DSM

ACC2551 (DSMZ) was. nmade berhard-Karls-Uni versity T
Uni vcPsi t at 8% ¢1ﬁ|aR19rﬁC‘F‘?r|dB1&1'Qéhe Iy HYa BTO#QD’PGCWBPWQSWI‘) qsrt]@eltl &hén " bei ng

humagl éed @ﬁo&b‘iﬂ@h V%ﬂafemgg@ep%@a 8did aguli E@dne &?Sg%nﬁe sld@@rrﬁﬂmm)llf\!,iﬁ CﬁB4
anti body with the 0 t he 0 in ic
(after chi m&YPBIAN BGHbeS S e %tﬁ?m?%/by SHP SReambantacdnr o
humani zed by grafting the nurine CDRs into the franmework region of a human
ant i body ( sEke enentiBh efoithemprovides @tmethod fdiatneating332p4tic888pffadd Idm and

(Tos5)  oa Gget RoinpAdhp dtafitring Vg 4OGHRR giabhosegs Hikind! Sﬂgﬁa‘%‘%a%égéi‘
10029910033¢angd tlgrefosg Belng in geeshyf spgh a therapy)pay effqgive 5m9815t g angibady pat
No. 5,693, 75&0&“\‘%9@/ QS Ghverdtiod. U di@ibodNois 2dm#isterdd) preférabljeayya and

l'i ght chain variable frarrework regions can be derived fromthe 5 sane or
di fferent Ste cf‘(fl’)’/npé’é{ﬁ\?@nces The human anti body sequences can be the
sequences of natural ly occurring human anti bodi es. Hunman heavy and |i ght
chai n vari abl lesf newewprisingtyifomsd ane that she dpecific humdnéfedaversiod Bf ,th€ur r ent

Protocol s | Ao BUekAgY AP AIRER B AP AR GBCBR R

accessi ble via interna ormation s%/st en(r)
10( htldp: / /i mpelélﬁﬁégmpm)eddp ofhes hmanized \wersiensnerigingmecipmalumanizaioas

humani zed apidwpd] 82 ;ﬁlﬁﬁ(ahdfm& EAuthe sb&Yﬁ@Blh% M@hdﬂ%g@ﬂﬂtﬁe‘ OCDRH2,

specific rrut at i ons tat ons , and
/ or O fip éflwﬂ%lrbﬁgd it ﬂeﬁa?zeqlewﬂ% %}Fﬁﬁh&tf} gﬁalm%las Ydhe in the
15f ramavvor ksp’e@@icﬂﬁnﬁﬁni\éﬂ vehdatsrafttiad CDCP rdﬂﬂbbdyTGUBVlacﬁdiraiﬁthé knventiow aci d

t o nouse anm,no ac OSI tion 4 ations .in.the. humani zed CUB4
anti b 0 di es sgmwp I;rf1groI1|/V¥i AV, t?lgor I% i egH%nlon compareg tb the TRim&i@ 9hd
mouse CUB4 antlbodles

Detailed Description of the Invention

The CUB4 antibody refers to the deposited antibody with the Deposition No. DSM
ACC2551 (DSMZ) from DE10242146 (EP 1 396 501, US 7,541,030) with the
heavy chain variable domain (VH) of SEQ ID NO:1 and the light chain variable

25 domain (VL) of SEQ ID NO:2. Said CUB4 antibody is specifically binding to
human CDCP1. (The Deposition of No. DSM ACC2551 (DSMZ) was made by
Eberhard-Karls-University Tiibingen, Univcrsitatsklinikum Tiibingen, Geissweg 3
72076 Tibingen.)

The term “being humanized” as used herein denotes an antibody, based on the
30 mouse CUB4 antibody with the VH of SEQ ID NO:1 and the VL of SEQ ID NO:2,
in which (after chimerization with a human constant region) said VH and VL are
humanized by grafting the murine CDRs into the framework region of a human
antibody (see e.g. Riechmann, L., et al.,, Nature 332 (1988) 323-327; and



bi ndi ng properties (conpared to humani zed CUB4 anti bodi es w t hout such
nodi fi cations). Furthernore such nodifications in the CDRs and /or the

f ramewor kw@Qo1wesisbt ed i n the hunmani zed anti bodi es accordirmp2410/003284

i nvention with inproved in vivo tunorsgrowh inhibition (conpared to the
chimeric and nouse parent antibodies). One aspect of the present invention
Is an anti body specifically binding to human CDCP1 conprising a variable
heavy chain domain (VH) of SEQ ID NO 1 and a 25variable |ight chain donain

(?\/L) of SEQJ%@&@QZNDJS.CHEA,MMBGM ({235 @681270N Qieen, OSMtACCPLE] Natl.
characteriz | ' RY & SHNg NN i H nge: a
Cyei ne. (10 Stdhaerr SR & TRRGE AHALIOERTELS RN ST EERERE, 3
Val i ne (V) 368p089;tWSn P60 Nnsa3cd76df VEOR0N180&; i) U(S. Pat.nido.CHRER3Pal |
positions | 0 ' t ) oinddli : I D NO 1
conprises t e&%ﬁ@%g@g%@%ﬁ%&%ﬁ%@% r%%l%ﬂ% c?)? %ﬁ&v&%ﬁoé@ﬁ%
2011/ 6233890 ERiffeomo dumen agtihedy seavenrgeabl e hugan aptikady SEHICRS €aL) of
SEQ ! DhNO Zb@i‘hg%&éen@% bbeira(lPdRas N %3Em.an96<&dié§@aﬁf&a) hf;a@b&hd(l%{i zed in
ei ng humani zed and. c rising in sai sequence: eycin
05! i on 35S VA PAORN P LN B St EORLE TG M P TR ptdssiian (wy
at posi ti onindlmfunslbgpd2000)an Appembix akd d Af FRotrAal hdeamd Varef acaassvide lvia egi on)
(all positi bei nu red. acgcor gi ). .Thi ns EQ ID
NQ 2 corrprifs?\gétThe ﬁg? at ﬁgﬁar%glgﬁ&i n %Mf@% a lgg)é%ﬁu rgt i Ska?é’()@rsn human
to ndQse anfhttp:/Awigticingsir) powiahitpr/ vhgseimrerdps-cameasedlor k r egi on VL. Anot her
aspect of the present invention is an antibody specifically binding to 10
human CDCPITEORRhAfEEardibbaich a&&o%ihg/wme%ﬁoﬂﬂm i dd¥fdon0f SEQ 1D NO 1
and a variable light chain domain (VL) of SEQ ID NG 2 of CUB4 anti body

(Deposi ti on N?l% a%:;)galc\:ﬂ %ﬁ%ﬁé&ég&%@éﬁﬁﬁ&igfe&e I\H{ l2r(i':1iu{‘|a 101%J q:ggkza%gl’ Pb%r{g,

conprising in

and /or
b) specific mutations in CDRL1 of the VL (mutation V33L) and in the
15 framework region of VL (backmutation from human VL framework amino

acid to mouse amino acid W at position 47).

Such mutations in the humanized CUB4 antibodies surprisingly lead to improved
binding properties (compared to humanized CUB4 antibodies without such
modifications). Furthermore such modifications in the CDRs and /or the framework
20 resulted in the humanized antibodies according to the invention with improved in
vivo tumor growth inhibition (compared to the chimeric and mouse parent

antibodies).

One aspect of the present invention is an antibody specifically binding to human
CDCP1 comprising a variable heavy chain domain (VH) of SEQ ID NO:1 and a
25 variable light chain domain (VL) of SEQ ID NO:2 of CUB4 antibody (Deposition
No. DSM ACC2551),
characterized in being humanized and comprising in said VH sequence:
a Lysine (K) at position 57 instead of Threonine (T) (in the CDRH2), and a Valine
(V) at position 60 instead of a Proline (P) (in the CDRH2) (all positions being
30 numbered according to Kabat). This means that SEQ ID NO:1 comprises the
mutations T57K and P60V in the CDRH2 of VH.

Another aspect of the present invention is an antibody specifically binding to
human CDCP1 comprising a variable heavy chain domain (VH) of SEQ ID NO:1



15a Lysine (K) at position 57 instead of Threonine (T) (in the CDRH2), and
a Valine (V) at position 60 instead of a Proline (P) (in the CODRH2) ; and
conpri si ngoi20119@839VL sequence: a Leucine (L) at positi eordPemwsvad of
Valine (V) and a Tryptophan (W at position 47 (all positions being
nunbered according to Kabat). This neans that SEQ ID 20 NO 1 conprises the
mut ati ons T57K and P60V in the CDRH2 of VH and that SEQ ID NO 2 conpri ses
the nutation V33L in the CDRL1 of VL and a backmutation from hunan to nouse
amino acid Wdta pasdblé dight} ¢hain ddiaihr @ewof BEQedDONO0? ofLCUBAotitddgs pect

of the pres t.i body specifically binding to 25 human
CDCP1 corrprf@?‘?? i "\r}:&i? Wéa‘ﬁgasé})thal n domain (VH yof SEQ IgD NG 1 and a
vari abl e | i ghdracteraged domheing( Wunaoize$Eand Deanprising  i@UB4IdanY b beefpence:
(Deposi tion,Npe, Wﬁiﬁ%&ﬁroncgfwlﬂg&gd 'ozfedalhﬂa W) Nth MWTRIHRES), 3 a

conpri si ng Pn-eai sedquence: Leucl ne ) at. position 33 |nstead of
Val i né (V) {Tryptephanci) #f pogitiena4Bdmsigad opfnath anwpo Acidy fonm i Ruman (Yhst ead
of an am no ﬁ@ﬁieeboik Qégl&q)fwmpesﬁlbni Baﬂg\ﬁﬁﬁﬂﬁeﬂ’eﬂ&b&ﬂ)img&ﬁd(dlﬁt)nghfs%édiﬁr

characterized i conpr,i sin hi oni ne
(M at posi ttl}aér?%?l #N@?é@ﬂ‘p&s WigH é@?tﬂ i \ft?n@;% a\}f_ac}(?ﬂ'gﬁ?é\%r k
regi on) (al Iﬁonﬁmmaromﬂbesenmmumdr\vdt positordd hip the frlﬁatmto)k regid VL.

2011/ 023389PCT/ EP2010/ 005244 7 Anot her aspect of the present invention is

an anti body f R (B;:F’ h
chai n domain % ds#;@ééE% F‘Bnﬁ&g%talﬁ‘é vglrsl : gpgﬂeahal lr11§1 Bc{)f:‘}rr&:atllhg%\e/L) eg¥y
SEQ 119 NO: 2 humamGEACRheppptsing Beysois] kel heaviieh almsivmec{z‘élély O MQdri zed

i n being hugRRiZ ¢shiatAd di dhP PREINSHGHainN(VWEY 6f ¥iH %%DUNUPE ofaCUl‘ﬁlI Agtitody at
position 57 Instead of reonlpﬁgsé) ((I n the H2), and a Valine (V) at

posi tion 60 (Prrastiion Ne- RS 4t P) (in the CDRH2) ; and conprising in
sai d VL sequr#ré&erized in being humanized,

and comprising in said VH sequence:
15 a Lysine (K) at position 57 instead of Threonine (T) (in the CDRH2), and a Valine
(V) at position 60 instead of a Proline (P) (in the CDRH2) ;
and comprising in said VL sequence:
a Leucine (L) at position 33 instead of Valine (V) and a Tryptophan (W) at position
47 (all positions being numbered according to Kabat). This means that SEQ ID
20 NO:1 comprises the mutations T57K and P60V in the CDRH2 of VH and that
SEQ ID NO:2 compﬁses the mutation V33L in the CDRL1 of VL and a
backmutation from human to mouse amino acid W at position 47 in the framework

region of VL.

Another aspect of the present invention is an antibody specifically binding to
25 human CDCP1 comprising a variable heavy chain domain (VH) of SEQ ID NO:1

and a variable light chain domain (VL) of SEQ ID NO:2 of CUB4 antibody

(Deposition No. DSM ACC2551),

characterized in being humanized and comprising in said VL sequence:

a Leucine (L) at position 33 instead of Valine (V) (in the CDRLI1), and a
30 Tryptophan (W) at position 47 (instead of an amino acid from a human VL

framework region);

and being further characterized in (further) comprising in said VL sequence:,

a Methionine (M) at position 21 (instead of an amino acid from a human VL

framework region) (all positions being numbered according to Kabat).



10a Leucine (L) at position 33 instead of Valine (V) and a Tryptophan (W
at position 47 (instead of an amno acid froma human VL franmework region);
and bei ngwbunties3sghar acteri zed in (further) conpri singPCH/EPad1d/084244
sequence:, a Methionine (M at positidn 21 (instead of an amno acid froma
human VL framework region) (all positions being nunbered according to
Kabat). 15Anot her aspect of the present invention is an anti body
specifically binding to human CDCP1l conprising a vari abl e heavy chain

domai n (VH) AnbthSEQspdat N theaprdsemt \invéndibh eis| drg hititeddyi spediivally bindipgad SEQ 1D

NO 2 of CU ti : b
humani zed a H‘%g%' S]i %)e 8?1}1% 3&{76 % %Pf)alq_gm g?)ﬁggb(}pga '?: (r)\g
33 instead efid \dawmlf( Vight |Cha1t1h‘é0mIDRL® ) quSEQ 'I'Dyﬁfb%h?érpv antihed¥i t i on

47 (i nstead 8L, RRiANSDSRG AcEb9sma human VL framework region); and being
further cha|( c%erlze in (further) conprising in said VL sequence:, a

Met hi ohi ne chgragierizrddnbeg manizeds ead of an amino acid from a human VL 25
framewor k r agd esthp gn W&V H $euéicea Argi ni ne (R) at position 24 instead

of a Serine 2 { ead of
oL g oS s PR Lo RE AL e 2
Kabat). Ano(Vipat Imsmmt600ﬁstbehhofpr]ét$>hne (B)r(weei@PRHE) an anti body specifically

binding to é}[i)q:ﬁ’ S vari abl e heavy chain domain (VH of SEQ
ID NO 1 BOaE ri a%frlcé)dI[IIZl)vE‘tg gﬂerlﬁn domai n gVL of S ﬁll D NGO 2 of CuB4

ant i bty (D@ﬂ@ypmﬁéh) Nmosm@m3ﬂ\@msz%119f Valingr(Yo red pAsyptprhasedWatpesiionzed,

and conpr i S'4'7kaf&a§@f9n MHiRSRULHE® a human VL FrdnYSWdiR rédfon)at posi tion 57
|nstead of Threoni

e o Rl e bein SO S iinssa bR, bh2ecCs
and conpri siangethionfii (M)\dt pasigura¢ €insad efiai :lilﬁlr(ol.a_)cuhfrorpmshmmamVBS_ instead of
Foome o Aok AP R nbotlio o cRRP bk Bed docbhdlRg fRaR. 2N am no act d

15 Another aspect of the present invention is an antibody specifically binding to
human CDCP1 comprising a variable heavy chain domain (VH) of SEQ ID NO:1
and a variable light chain domain (VL) of SEQ ID NO:2 of CUB4 antibody
(Deposition No. DSM ACC2551),
characterized in being humanized and comprising in said VL sequence:

20 a Leucine (L) at position 33 instead of Valine (V) (in the CDRLI), and a
Tryptophan (W) at position 47 (instead of an amino acid from a human VL
framework region);
and being further characterized in (further) comprising in said VL sequence:,

a Methionine (M) at position 21 (instead of an amino acid from a human VL

25 framework region); a Glycine (G) or a Arginine (R) at position 24 instead of a
Serine (S) (in the CDRL1), and Alanine (A) at position 25 instead of a Valine (V)

(in the CDRLI1) (all positions being numbered according to Kabat).

Another aspect of the present invention is an antibody specifically binding to

human CDCP1 comprising a variable heavy chain domain (VH) of SEQ ID NO:1
30 and a variable light chain domain (VL) of SEQ ID NO:2 of CUB4 antibody

(Deposition No. DSM ACC2551),

characterized in being humanized,

and comprising in said VH sequence:

a Lysine (K) at position 57 instead of Threonine (T) (in the CDRH2), and a Valine
35 (V) at position 60 instead of a Proline (P) (in the CDRH2);



and being further characterized in (further) conprising in said VL
sequence: 5 a Methionine (M at position 21 (instead of an amno acid from
a human WOR0H/ABHMBPK region), a Aycine (G or a Argini RETERRIAO0Ei t i on
24 instead of a Serine (S) (in the CDRL1), and Al anine (A) at position 25
instead of a Valine (V) (in the CDRL1) (all positions being nunbered
according to Kabat). 10Anot her aspect of the present invention is an

anti body specifically binding to human CDCP1 conprising a variabl e heavy
chai n donmai and veinposinShEsdidVIQetuemtd: a vari abl e |ight chain domain (VL) of
SEQ I D NG 2 _qgf % ized in
bei ng hunanlag‘egwggl‘ r#bolg&lg)i‘ns(ﬁg&ggd 6#9{%1!%3% ce: B Mﬂi_{e rﬁb g?ﬁ-‘

posi tion 3347NB$@&@06PH vamowctvpm(ahvmmvbtﬁﬂmqwor&m@glanﬁrypt ophan (W at

posi tion 47 bk BeihgFatikr chliraBidhAQ RN BNTHri3HERR s¥id \?L@é@we& region);

and belngfurthr characterized in ( furtBr&tj r|5| in sad L¥

sequente: thipmige ( E’l\‘f) aft POSEQD 24 {1nskea @a&mb‘?o 3‘“ PRed (ahgjn Lt he

gﬁg (alnfl fﬁh&mdme ragigﬁ)l atGlpaaet(Ggmr&SArgiﬁmlea(R)cai pgsﬁlahlzzlelnéféM ofra t he f
al | _pasitd.o e pect 0

t he present Seﬂ{}%ké)@ thyes b@%@?fﬁ“ﬁdﬁ? g& f B‘gﬁ tign g? r’ﬂf&%ﬁls ‘?&O%)

conpri si ng &invhe CERIel)Nelzhwsmbmbemg)mmnbered/&i)couhngm(alﬁat)\lo 1 25and a

variable light chain domain (VL) of SEQ ID NGO 2 of CUB4 anti body

(Dep05| tion No. DSM ACC2551), characterized in being humani zed, an

conpri&ing iAnosher cRspestselgthenpresent inventiog isyay gatipady speciisaily |‘6ﬂd198 fonst ead

0]1: ThL eoln! n%ufngh dmop% Qsm%gh Ja vaﬁ\ﬁgwahe\day lcﬁ@inaﬁeﬂéln evawsE@IDm)unst ead

of a Proline i, e an qu

Leuci ne (L) 28 %Béﬁl{hl%n‘g@\@ AL g%a@fﬁ&gipphﬁ%l ?b@%ﬁ%{'}’({d\}v at

position 47 (DepwitcadNofDSM ACTCA65HEci d from a human VL frarrevvor k region; and

ge'Apgl Lf;éh%%raagﬁ%J ?l[bleg r%q&"l anﬁie%ratng%r %np%&gg 1!1§515‘Q/ | Qe@lﬁéﬁ%hv'- CS[‘)eR‘E‘S nee. d35

Al ani He (A) aatepned (Lbrat 2psitist 83dinstead OfaVah@e ((V) (Qn rthe HEDRDRL. 13nd al |
positions bgi (r:{%& E’gj'z%bm glzfzsﬂ'fdi'f B9 (BtdfAPEf hn anfifo acid from a human VL

2011/ 023389P
framework region);

and being further characterized in (further) comprising in said VL sequence:
a Arginine (R) at position 24 instead of a Serine (S) (in the CDRL1), and Alanine
20 (A) at position 25 instead of a Valine (V) (in the CDRL1) (all positions being

numbered according to Kabat).

Another aspect of the present invention is an antibody specifically binding to
human CDCP1 comprising a variable heavy chain domain (VH) of SEQ ID NO:1
25 and a variable light chain domain (VL) of SEQ ID NO:2 of CUB4 antibody
(Deposition No. DSM ACC2551),
characterized in being humanized,
and comprising in said VH sequence:
a Lysine (K) at position 57 instead of Threonine (T) (in the CDRH2), and a Valine
30 (V) at position 60 instead of a Proline (P) (in the CDRH2);
and comprising in said VL sequence:
a Leucine (L) at position 33 instead of Valine (V) and a Tryptophan (W) at position
47 (instead of an amino acid from a human VL framework region;
and being further characterized in (further) comprising in said VL sequence:
35 a Arginine (R) at position 24 instead of a Serine (S) (in the CDRL1), and Alanine
(A) at position 25 instead of a Valine (V) (in the CDRLI1) (all positions being

numbered according to Kabat).



9 In one enbodi nrent of the invention the humani zed anti body according to
the invention is characterized in that the heavy chain variable domain (VH
i's SEQ | DVRI20B/023389 I n anot her enbodi nent of the i nveRCT&ER2910003dbani zed
anti body according to the 5invention Ps characterized in that the |ight
chain variable domain (VL) is SEQID NO 14, SEQ ID NO 15, SEQ ID NO 16,
SEQID NGO 17, or SEQID NO 18. In another enbodi nent of the invention the
humani zed anti body according to the invention is characterized in that

10t he heavy Io hmienerubodimishe ofl dhaiimvehiibl) the hk@nizEd NOtiBodyandedrtimg| fogtite chai n

vari abl e don 14, SEQ ID NO 15, SEQ ID NO 16, SEQ ID
NO 17, SEQ' Bﬂf\é}y %‘faPagE%QF%W 19, SEQ ID NO 20, SEQ ID NO 21, SEQ ID

NGO 23, or SEQ ID NGO 24. 15In another enbodi nent of the invention the
humani zed ant i béle/heary shainvgrielje dpmajmMh is $EQ B Blidact eri zed in that the

heavy chain variable domain (VH) is SEQ ID NGO 3. and the |ight
chain vari alh Qné'l‘h@ﬁbrﬂbédlh‘)ent of &Ean&lti‘éQ thé humabiZed Bnlisddylécco £ tHe NO

16, S I D NO 17, | n anot her enbodi nent of the invention
t he huhani zé’&l"%‘ﬂ??b%ﬂ&?f gé’&F@h“hﬁ‘a o the invention is characterized in that

t he heavy chain variable domain (VH) is SEQ ID NGO 3. and 25the |ight chain
vari abl e donuai ntl@é\/lighti chaBEQuridbldN@omah. (V) mrfEQdD NEbddi SEQ IRN@HES,

i nvention the hlé Walr&t Sﬁ b @cqu&@ig%?%tﬂag mnventl on is

characteri zed |n e hea a|n Varia omain (VH) is SEQ ID NO 3.

and .
In another embodiment of the invention the humanized antibody according to the

invention is characterized in that

10 the heavy chain variable domain (VH) is SEQ ID NO:3.
and
the light chain variable domain (VL) is SEQ ID NO: 14, SEQ ID NO: 15,
SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID
NO: 20, SEQ ID NO: 21, SEQ ID NO: 23, or SEQ ID NO: 24.

15 In another embodiment of the invention the humanized antibody according to the

invention is characterized in that

the heavy chain variable domain (VH) is SEQ ID NO:3.

and

the light chain variable domain (VL) is SEQ ID NO: 14, SEQ ID NO: 15,
20 SEQ ID NO: 16, SEQ ID NO: 17, or SEQ ID NO: 18.

In another embodiment of the invention the humanized antibody according to the

invention is characterized in that

the heavy chain variable domain (VH) is SEQ ID NO:3.
and
25 the light chain variable domain (VL) is SEQ ID NO: 14,

In another embodiment of the invention the humanized antibody according to the

invention is characterized in that

the heavy chain variable domain (VH) is SEQ ID NO:3.

and



WO 2011/ 023389PCT/ EP2010/ 005244 10 the light chain variable domain (VL) is
SEQ ID NGO 15. In another enbodi nent of the invention the humani zed

ant i body wocordi2eggot o the invention is characterized i npPCiratP2010/005244 t he
heavy chain variable domain (VH is SEQ ID NO 3. 5and the light chain
variable domain (VL) is SEQID NO 16. In another enbodi nent of the

i nvention the humani zed anti body according to the invention is
characterized in that t he heavy chain variable domain (VH) is
SEQ I D NO 3. 10amglighehhinghtiasleaomawafV itk SEGOIRNO:(1¥L) is SEQ I D NO 17.

I n anot her enbodi nent of the invention the humani zed anti body according to

the inventign_is er i in . eavy _ghain,vari abl e
dormai n (VH) ?3“@&%?%3%?% ?ﬁgiﬁdn%%@*% the humanized hitfody %céa@'é?‘nd‘m) is
SEQ | D NO. 1i®ventipn sdiaresterentorthabnt of the invention the humani zed

anti body according to the invention is characterized in that

the heavy chai ngyagdahlcRaifl QAREN e A¥Haid /IBRRSED ONS:320and the [ight chain
variabl e domain (VL) is SEQ ID NO 23. In another enbodi ment of the
i nvent? on the h@R&ni zed anti body according to the invention is

characterized i nhd hghit chaind afiabledothein €VI0fis SEQRID N@El6subcl ass. I'n
anot her enbodi nent of the invention the humani zed anti body according to the

25i nventi on,i s _char ac dzed jin tha ai nt i i cosvi. dwth a
sugar chain I%?“%Eﬁ@??%%&eggﬁk p}?elgg‘%’r%its?ﬁttg%?l u&&g%gé a\}/l\nﬁ?%yynacsc §|>Qégé gogghre chai n
is 65 % or limwxestion is/hap@lictizo@ 388@PCT/ EP2010/ 005244 11

the heavy chain variable domain (VH) is SEQ ID NO:3.
10 and
the light chain variable domain (VL) is SEQ ID NO: 17.

In another embodiment of the invention the humanized antibody according to the

invention is characterized in that

the heavy chain variable domain (VH) is SEQ ID NO:3.
15 and
the light chain variable domain (VL) is SEQ ID NO: 18.

In another embodiment of the invention the humanized antibody according to the

invention is characterized in that

the heavy chain variable domain (VH) is SEQ ID NO:3.
20 and
the light chain variable domain (VL) is SEQ ID NO: 23,

In another embodiment of the invention the humanized antibody according to the

invention is characterized in that said antibody is of human IgG1 subclass.

In another embodiment of the invention the humanized antibody according to the
25 invention is characterized in that said antibody is glycosylated with a sugar chain at

Asn297 whereby the amount of fucose within said sugar chain is 65 % or lower.

Preferred embodiments of the humanized antibody according to the invention are

characterized by one of the following combinations of a humanized variable heavy



chain domain VH and a humani zed variable |ight chain domain VL, as shown in
Table | (see the follow ng Exanple Nos.). Table 1. Preferred conbi nations
of a hunmawmozed/oeassbabl e heavy chain domain VH and a humeoirzedoreanizabl e

| i ght chain domain VL. Humani zed CUB411Ant i body Exanple No VL (SEQ ID NO)
VL (SEQ ID NO) 80 hHCA-H (SEQ ID NO 3) hLC-M (SEQ ID NO 14) 69 hHCA-H
(SEQ ID NO 3) hLGL2 (SEQ ID NO 15) 47 hHC4A-H (SEQ ID NO 3) hLC K (SEQ
ID NO 16) 58 hliC4-H (SEQ ID NGO 3) hLCL (SEQID NG 17) 36 hHC4-H ( SEQ

| D NO 3) hilchaid donkfh MM Ned allfymakdzed variable light chain domain VL, as shown in

Table 1 (see the following Example Nos.).

Table 1: Preferred combinations of a humanized variable heavy chain domain

VH and a humanized variable light chain domain VL.

Humanized VL (SEQ ID NO?) VL (SEQ ID NO?)

CUB4 Antibody

Example No
80 hHC4-H (SEQ ID NO: 3) | hLC-M (SEQ ID NO: 14)
69 hHC4-H (SEQ ID NO: 3) | hLC-L2 (SEQ ID NO: 15)
47 hHC4-H (SEQ ID NO: 3) | hLC-K (SEQ ID NO: 16)
58 hHC4-H (SEQ ID NO: 3) | hLC-L (SEQ ID NO: 17)
36 hHC4-H (SEQ ID NO: 3) | hLC-J(SEQ ID NO: 18)
102 hHC4-H (SEQ ID NO: 3) | hLC-b (SEQ ID NO: 19)
113 hHC4-H (SEQ ID NO: 3) | hLC-c (SEQ ID NO: 20)
91 hHC4-H (SEQ ID NO: 3) | hLC-a (SEQ ID NO: 21)
124 hHC4-H (SEQ ID NO: 3) | hLC-d (SEQ ID NO: 22)
135 hHC4-H (SEQ ID NO: 3) | hLC-e (SEQ ID NO: 23)
146 hHC4-H (SEQ IDNO: 3) | hLC-f(SEQ ID NO: 24)

Thus, one embodiment of the invention is an antibody specifically binding to
human CDCP1 characterized in comprising a variable heavy chain domain
(VH) of SEQ ID NO:3.

One embodiment of the invention is an antibody specifically binding to human

10 CDCP1 characterized in comprising
a variable heavy chain domain (VH) of SEQ ID NO:3.
and

a light chain variable domain (VL) of SEQ ID NO: 14, SEQ ID NO: 15, SEQ
ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO:
15 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, or SEQ ID NO: 24,

One embodiment of the invention is an antibody specifically binding to human

CDCP1 characterized in comprising

a heavy chain variable domain (VH) of SEQ ID NO:3.



hHCA-H (SEQ ID NGO 3) hLC-b (SEQ ID NO 19) 113 hHC4-H (SEQ ID NO 3) hLGc
(SEQ ID NGO 20) 91 hHC4-H (SEQ ID NO 3) hLCa (SEQ ID NO 21) 124 hHA-H
(SEQ I D N0 283)1/138389d (SEQ I D NO 22) 135 hHC4A-H ( SEQ | DPNOEP3010/024€ ( SEQ
ID NO 23) 146 hHC4A-H (SEQ ID NO 3) BLC-f (SEQ ID NO 24) 5 Thus, one
enbodi nent of the invention is an antibody specifically binding to human
CDCP1 characterized in conprising a variable heavy chain domain (VH of SEQ
| D NO 3. One enbodi ment of the invention is an antibody specifically
bi ndi ng to humarandOCDCP1 characterized in conprising a variable heavy chain
domain (VH) of SEQ ID NG 3. and

a light chain variable domain (VL) of SEQ ID NO: 14.

One embodiment of the invention is an antibody specifically binding to human

CDCP1 characterized in comprising

5 a heavy chain variable domain (VH) of SEQ ID NO:3.
and
a light chain variable domain (VL) of SEQ ID NO: 15.

One embodiment of the invention is an antibody specifically binding to human

CDCPI characterized in comprising

10 a heavy chain variable domain (VH) of SEQ ID NO:3.
and
a light chain variable domain (VL) of SEQ ID NO: 16.

One embodiment of the invention is an antibody specifically binding to human

CDCPI1 characterized in comprising

15 a heavy chain variable domain (VH) of SEQ ID NO:3.
and
a light chain variable domain (VL) of SEQ ID NO: 17.

One embodiment of the invention is an antibody specifically binding to human

CDCP1 characterized in comprising

20 a heavy chain variable domain (VH) of SEQ ID NO:3.
and
a light chain variable domain (VL) of SEQ ID NO: 18.

One embodiment of the invention is an antibody specifically binding to human

CDCP1 characterized in comprising



a light chain variable domain (VL) of SEQ ID NO 14, SEQID NGO 15, SEQID
NO 16, SEQID NO 17, SEQID NO 18, SEQ ID NO 19, SEQ ID NO 1520, SEQ

| D NO 2IwOSEQ/2B3sNO. 22, SEQ ID NO 23, or SEQ I D NO 24T/EP2@0m0s204di ment
of the invention is an antibody speci®Bically binding to hunman CDCP1
characterized in conprising a heavy chain variable domain (VH of SEQ ID
NG 3. WO 2011/ 023389PCT/ EP2010/ 005244 12 and a |ight chain variable domain
(VL) of SEQ ID NGO 14. One enbodi nent of the invention is an anti body

speci fical ly bi ndheagy thaihwarabl€B6RMAina(VaH )asfiSBQ M @:8. conpri si ng 5a heavy
chain variable domain (VH of SEQID NO 3. and a light chain variable
domain (VL) of Salf:TQ I D NO 15. One enbodi nent of the invention is an

anti body specifically binding to human CDCP | characterized in conprising
10a heavy chain variable domain (VH of SEQ ID NO 3. and a light chain

vari abl e domai n alight chgin SEdehlpdnoain@ L)OfSEEHIDHIAER of the invention is
an anti body specifically binding to human CDCPl characterized in conprising

15a heavy clfieNerBddimhCofl HRInveatitn isOhn 2FGDIAY HecBicaRP Gilihg O thushal N
vari ab%e domai n&i('?\q:%b&; SEQ.IQD.NO 17.. One enbodi nent of the invention is

an antd body spe Jagehired iy SPYPHYARN CDCP1 characterized in conprising
20a heavy chain variable domain (VH) of SEQ I D NO 3.
a heavy chain variable domain (VH) of SEQ ID NO:3.

and
a light chain variable domain (VL) of SEQ ID NO: 20.

One embodiment of the invention is an antibody specifically binding to human

10 CDCPI1 characterized in comprising
a heavy chain variable domain (VH) of SEQ ID NO:3.
and
a light chain variable domain (VL) of SEQ ID NO: 21.

One embodiment of the invention is an antibody specifically binding to human
15 CDCP1 characterized in comprising

a heavy chain variable domain (VH) of SEQ ID NO:3.
and
a light chain variable domain (VL) of SEQ ID NO: 22.

One embodiment of the invention is an antibody specifically binding to human

20 CDCP1 characterized in comprising
a heavy chain variable domain (VH) of SEQ ID NO:3.
and

a light chain variable domain (VL) of SEQ ID NO: 23.



and a |light chain variable domain (VL) of SEQ ID NO 18. One enbodi nent of
the invention is an anti body specifically binding to human CDCP1

char act erwpediiim3zsonpri sing WO 2011/ 023389PCT/ EP2010/ 0062422d18/0652he€avy
chain variable domain (VH of SEQIDMNO 3. and a light chain variable
domain (VL) of SEQ ID NGO 19. One enbodi nent of the invention is an
anti body specifically binding to human 5CDCP1 characterized in conprising a
heavy chain variable domain (VH of SEQID NO 3. and a |ight chain variable
dOﬂ’Bibnd( VL) Oﬁéfeﬁﬂ@dﬁr@erﬁ)ﬂ@:f fzh@.inventir(])n isQreatitodgli specifically bhdinghtehtimen i s an
anti body specifj y.binding.to human 10CDCP1 characterized in conprisin
a heavy chain vglﬁszll @aaaghz%dtwm%qm%q ID NO 3. and a |ight chaim; °
vari abl e domain (VL) of SEQ ID NO 21. One enbodi ment of the

i nvention is anadeayhduyn syeabld donsiny V) ed SEE HONRUan 15CDCP1
characterized in conprising a heavy chain variable domain (VH of SEQ ID
NO 3. and a |igRiqchain variable domain (VL) of SEQ ID NO 22. One
enbodi ment of the invention is an anti body specifically binding to human
ZOCDCIgl char act eriéteglh LN conprisin

al ain variable domalg (VL) of SEQ ID NO: 24.
Further preferred embodiments of the humanized antibody according to the
invention are characterized by one of the following combinations of a humanized
variable heavy chain domain VH and a humanized variable light chain domain VL,
as shown in Table 2. Such combinations comprising a human the following

10 Example No., as shown in Table 2.

Table 2: Further preferred combinations of a humanized variable heavy chain

domain VH and a humanized variable light chain domain VL.

Humanized VL (SEQ ID NO?) VL (SEQ ID NO:)

CUB4 Antibody

Example No
80 hHC4-H (SEQ ID NO: 3) | hLC-M (SEQ ID NO: 14)
69 hHC4-H (SEQ ID NO: 3) [ hLC-L2 (SEQ ID NO: 15)
47 hHC4-H (SEQ ID NO: 3) [ hLC-K (SEQ ID NO: 16)
58 hHC4-H (SEQ ID NO: 3) [ hLC-L (SEQ ID NO: 17)
36 hHC4-H (SEQ ID NO: 3) | hLC-J (SEQ ID NO: 18)

Thus, one embodiment of the invention is an antibody specifically binding to

15 human CDCP1 characterized in comprising
a variable heavy chain domain (VH) of SEQ ID NO:3.

One embodiment of the invention is an antibody specifically binding to human
CDCP1 characterized in comprising a variable light chain domain (VL) of
SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, or SEQ
20 ID NO: 18.

One embodiment of the invention is an antibody specifically binding to human

CDCP1 characterized in comprising

a variable heavy chain domain (VH) of SEQ ID NO:3.



a heavy chain variable domain (VH) of SEQ ID NO 3. and a light chain
variabl e domain (VL) of SEQ ID NO 23. WD 2011/023389PCT/ EP2010/ 005244 14
One enbodivormoniymbssbhe i nvention is an anti body specifi cetirphoo@osgst o
human CDCP1 characterized in conprisirsg a heavy chain variable domain (VH)
of SEQID NO 3. and 5a light chain variable domain (VL) of SEQ ID NO 24.
Further preferred enbodi nents of the hunmani zed anti body according to the

i nvention are characterized by one of the foll owi ng conbi nati ons of a
humani zed vari aklhg heavy chain domain VH and a humani zed variabl e |ight
chain domain VL, as shown in Table 2. Such conbinations conprising a human

the follow ng 10 e No.....as sho Nj! ~. Lab : ‘1 he
preferred conbi ﬁﬁ?@gﬁﬁa%fva%a‘ﬂﬁﬁﬁww\é@%’f@@@ﬁ’é’a&?" %ﬁgizlr? ﬁgbrm%?hﬁ% and a
humani zed vari aBDeNOi fftSEDEAD NQ@olRorSEQ IDMMAa zed CUB4 Anti body Exanpl e
No VL (SEQID NO) VL (SEQID NG) 80 hHC4-H (SEQ ID NO 3) hLCM (SEQ ID
% é;l) 69 HHCAeh (RSt dnl¥eking) of lfarherfngBiecbidid Yo kaBat 7o +EY -ihlidkBEQ | D
' 5 unless otherwise stated, is defined as the numbering of the residues in, e.g., an IgG
antibody using the EU index as in Kabat et al. (Sequences of Proteins of
Immunological Interest, 5th ed., Public Health Service, National Institutes of

Health, Bethesda, Md. (1991)).

The terms "monoclonal antibody" or "monoclonal antibody composition” as used
10 herein refer to a preparation of antibody molecules of a single amino acid

composition.

The term "chimeric antibody"” refers to a monoclonal antibody comprising a
variable region, i.e., binding region, from mouse and at least a portion of a constant
region derived from a different source or species, usually prepared by recombinant

15 DNA techniques. Chimeric antibodies comprising a mouse variable region and a
human constant region are especially preferred. Such mouse/human chimeric
antibodies are the product of expressed immunoglobulin genes comprising DNA
segments encoding mouse immunoglobulin variable regions and DNA segments
encoding human immunoglobulin constant regions. Other forms of "chimeric

20 antibodies" encompassed by the present invention are those in which the class or
subclass has been modified or changed from that of the original antibody. Such
"chimeric" antibodies are also referred to as "class-switched antibodies." Methods
for producing chimeric antibodies involve conventional recombinant DNA and
gene transfection techniques now well known in the art (see, e.g., Morrison, S., L.,

25 et al.,, Proc. Natl. Acad Sci. USA 81 (1984) 6851-6855; US 5,202,238 and
US 5,204,244).

Human CDCP1 ((CUB domain containing protein 1, B345, CD318, SIMA135,
TRASK; SEQ ID NO:29 and variants with mutation R525Q (i.e. replacement of
Arginine (R) with Glutamine (Q) at amino acid position 525 of SEQ ID NO:29)
30 and/or mutation G709D (i.e. replacement of Glycine (G) with Aspartic acid (D) at
amino acid position 709 of SEQ ID NO:29) is a transmembrane protein containing
three extracellular CUB domains. This protein is found to be overexpressed in
breast, colon and lung cancers (Uekita, T. et al., Am. J. Pathol. 172 (2008) 1729-



hLC-K (SEQ I D NO 16) 58 hHCA-H (SEQ ID NO 3) hLC-L (SEQ ID NO 17) 36
hHC4-H (SEQ ID NGO 3) hLC-J (SEQ ID NGO 18) Thus, one enbodi nent of
t he i nvenwoaniii@sma anti body specifically binding to 15karar2600k44
characterized in conprising a vari abls heavy chain domain (VH) of SEQ ID
NO 3. One enbodi nent of the invention is an antibody specifically binding
to human CDCP1l characterized in conprising a variable |light chain domain
(VL) of SEQID NGO 14, SEQID NO 15, SEQID NGO 16, SEQID NO 17, or SEQ
201D NO  18.178me IgmeMt 1eoél fsh@rietate@n viithrthe Snétastativ alhh@yoﬁpmmbnmal |y

bi ndi h

domai n (Ve SE S OPRE v o DroDnS auBen el oG as st SO e T O
chai n vari al§iwo GOWDMS(OSL)SGhﬁrl-SBE@m@eNO\/I 14t aBEQncozZExe), 2(15(20(93014([2 -8i0 16,
SEQ I D NO éf?qgggf SJE%' B, %Oox?cggéf&ezé ?Id@?e'fﬁééam NeUReS et AT FEBNTRERI NG

according t at” of ss. ot herwm’de stated, is defined as

the nultberi B§l 0@ N 13342 BsawnnT Ae, ¢ al., krnBiog & hem i 99d 00 T 72HE 78S i ndex

as in Kabat @gf &l . ef SEANRBCEIN&! 36 ups;oafsﬂ MeRQItQeIyC splidedt RAREEipt St h
ed., Public Health Serw‘gla Natlon titutes f Heal t h, Bet hesda, M.

(1991)). Va‘T‘H‘étSF%?Wé“g' PRt L3 sah‘i‘t"F%S‘HS/‘epB?e ‘monocl onal ant i body
conposition" as used 10herein refer to a preparation of antibody nol ecul es
of a singl e Amusml hereth, "specifically binding to human CDCP1” refers to an antibody

specifically binding to the human CDCP1 antigen. The binding affinity is of KD-
10 value of 1.0 x 10 mol/l or lower (e.g. 1.0 x 10® mol/l to 1.0 x 10™° mol/1),
preferably of a KD-value of 5.0 x10” mol/1 or lower (e.g. 5.0 x 10 mol/l to 1.0 x
10'* mol/1). The binding affinity is determined with a standard binding assay, such

as surface plasmon resonance technique (Biacore®).

The term “epitope” denotes a protein determinant of human CDCP1 capable of
15 specifically binding to an antibody. Epitopes usually consist of chemically active
surface groupings of molecules such as amino acids or sugar side chains and
usually epitopes have specific three dimensional structural characteristics, as well
as specific charge characteristics. Conformational and nonconformational epitopes
are distinguished in that the binding to the former but not the latter is lost in the

20 presence of denaturing solvents.

The “variable domain” (variable domain of a light chain (VL), variable domain of a
heavy chain (VH)) as used herein denotes each of the pair of light and heavy chain
domains which are involved directly in binding the antibody to the antigen. The
variable light and heavy chain domains have the same general structure and each
25 domain comprises four framework (FR) regions whose sequences are widely
conserved, connected by three ‘“hypervariable regions” (or complementary
determining regions, CDRs). The framework regions adopt a 3-sheet conformation
and the CDRs may form loops connecting the -sheet structure. The CDRs in each
chain are held in their three-dimensional structure by the framework regions and
30 form together with the CDRs from the other chain the antigen binding site. The
antibody’s heavy and light chain CDR3 regions play a particularly important role
in the binding specificity/affinity of the antibodies according to the invention and

therefore provide a further object of the invention.



conposition. The term "chineric anti body" refers to a nonocl onal anti body
conprising a variable region, i.e., binding region, fromnouse and at | east
a porti orwof20m/26333t ant regi on derived froma different PeompPe@oons28peci es,
usual |y prepared by reconbi nant 15 DA techniques. Chineric antibodies
conprising a nouse variable region and a human constant region are
especially preferred. Such nouse/ human chineric anti bodies are the product
of expressed i nmunogl obulin genes conprising DNA segnents encodi ng nouse

i mrunogl obul“FranvéwdrRbloe “FRYi epionanie Dmemgablret@mmd‘gmgs btireanthan the

i mmunogl obuli n constant .re f [#TB, 40 | TBLICrs L hQdi es”
encorrpgssed hypervaiable tegipy F%@%‘ﬁt ?Soﬁgrglrneg? isd etl]hﬁl%l? i lné}g ?‘ﬂis]

subcl ass hashhieemanabik fdoedirsr of an gatthddyoeemprage fiont ﬂ‘é ty |Cgt€n‘a1llm§nthebody
Such " chi merg, ﬁ}glrﬁsrﬁ(}im%ﬁf Fe GRS, m@‘ DR dnd 1%, CBRSRd ﬁwlregllaﬁsiare

anti bodi es. for cin hireri ¢ anti bodi es i nvol ve convent| onal

r econbt nant determined @Q@ﬁ@“ﬂg é?nsth@ 4néﬁrdt definitigy Iﬁé‘?@tvﬁélq , KIRINRNGSS Qthe art

é ggi 6§5g ) P'g@tgfdzsggﬂlm?nunogo lcsaigmeéadt ﬁfreac Ph¥iid Heﬁrltﬁ?sgié:edtﬂﬁﬁoﬁél (1984)
- : , Una (0]

cont ai ni ng g Bitwes 383}%%"3@; %&%‘%’ m&ggmlﬁﬂ%%l SN@.’eﬁggng a

vari ants w t‘hypettaidbdnloBp25Q (i.e. replacenent of Arginine (R wth
GQutamine (Q at am no acid position 525 of SEQ ID NO 29) 30 and/or

nmut ati on G/ €y &) t i D) at
B no. aci . (oS, raof SR ARETE Horo 5T K ahibody il ate AT rEicF & the O
cont al®i ng tanrine acidiresideds| aflanranGbelywhishrase respprsible doreantiges- bl“@ﬂlﬁ&l the be
over expr ess afrlileK iatid, & frdln theAm J.
Pat ho! - 172%?2%&81)%1@?}?? rﬁ%@oﬁ%zﬂgg 9 o ogglgﬁ&(fg 1730 Mt s
expressi on |&o@plementasy (datefipging; 18814 e %téﬁgé % QUFT ¢ j‘nﬂge‘bﬁﬂr)@f

cells. It h@ﬁ)ﬂhﬁﬁ’%f&h@%b(ﬁd}/ o€ thieyinoaitiva dohtasEEdx yorapkethentariay daamamngel |
158 6 208y U O it it A O
al ., FEBS Lesite fobs aBBgen( JTI@TY afel Biteel heawr chwin Veriable domain, CORsECIRHEhem
279 (2004) Jéﬁﬁélglé%g%mﬁ[? ) andthfe Bght ¥ v %tdorﬁﬁn(@ﬁ%) (CIORED) .

AIternatlveéé) iced transcript variants enco I ng distinct |soforms have
been report &DPR

apd KPRk eThe tergh2e PR depotss r%ﬁ GERIgegioned thOBRAYY refers
t]gf an fmtl bqﬂxmsmm)gd Fe%idrﬁ’cehbﬁlﬂﬂeggicbﬁkgi tohlillawi @D@iz ,A0DREE3).CORE] bul Sd'gng
a ini IS X no 0

mol/ 1 t% 1. (?QliR}r(gafé %‘ﬁ?tﬁ)m é‘FéF%PSFSW%fegéO% Q}Hlth%\ﬁ% v 56@9%163@(@01/ 1 or
| over2@e. g. chaid. XTHee et tof CHR yand0 frhewoik Ipgiofhe(FRishds ndpteridined thy i s

o une]  bobbaftsdt AR el 250 Ring ARt FAGRRARENRIGES OnANCE

t echni que (I§Oa oree erm rotern nant of
hunan CDCP1 hespdiser dsfined acperdirfg @alvayatullndamgng dharseachawycorémgt Wpes
usual Iy consi gt %talctygg;acal l'y active surface groupings of nolecules such as
ami no acids or Sugar side chains and usually epl t opes have specific three
di mensi onal structural char(gct eristics,. as we as S‘FECI fic ch

char act er i stihedemes,TGIeHAGS AN  TRRFIGASHE BIRfeSH t‘?sdﬁ gt Bﬁelgfégﬁ%d to
di sti pgui shafclude DNA rhhlecdﬂemdnmgma tnbRcliles.nAr nuxldic raoid himdaechb:t tray bes | ost

:jgn;r‘ﬁ g?p;ese%?ﬁgtr%{geg%” %lé rs‘{%aﬁd%d it p%eferTaBﬁr 15{13{151%3,8}'\?}9 SIA (S/Xoa;i :g' €

used herein denotes each of the palr of light and heavy chaln domai ns whi ch
are invol vedlhdi tesat "gmine eiddliasgusedewithin Busl\appbcation denofegethe gioupvel i abl e

light and heay¥aif8tsurARERLBDx P A EmiMLad & BoHpREA R lalaRiHel@hreE Qett?toach
ala, one letter code: A), arginine (arg, R), asparagine (asn, N), aspartic acid (asp,
30 D), cysteine (cys, C), glutamine (gln, Q), glutamic acid (glu, E), glycine (gly, G),
histidine (his, H), isoleucine (ile, I), leucine (leu, L), lysine (lys, K), methionine
(met, M), phenylalanine (phe, F), proline (pro, P), serine (ser, S), threonine (thr, T),
tryptophan (trp, W), tyrosine (tyr, Y), and valine (val, V).




25 domai n conprises four framework (FR) regi ons whose sequences are w dely
conserved, connected by three "hypervariable regions"” (or conplenentary
det er mi niwg 208928338, CDRs). The framework regi ons adopt paT&p3hemds244
conformati on and the CDRs may form | osps connecting the 13-sheet structure.
The CDRs in each chain are held in their three-dinmensional structure by the
framework regions and 30 formtogether with the CDRs fromthe other chain
the antigen binding site. The anti body's heavy and |ight chain CDR3 regions
plhay a pgr g imié'aﬁhtibyd% ﬁmﬁfdlﬁgl'tohm@ﬁﬂvdnﬂo_h hechairautiérivgd Sip it thecddnytaaf ife’g::dnt yhof
t he anti bodi.es,accordi.ng to,the inyentipon an enef or r ovi JAr ther
obj ect of t A&° fﬁ\‘}Bﬁ‘% PBE™ a%%ﬁf@éggg‘ﬂw %@gi@/c&ﬁ%(;r S%Etr BWor k" or
"FR' regi onsn@ludaestthoh&v\yamaabdml lightrehain cegitantsegivhof an hatbadye Thg peawyar i abl e
region resi T

g g 0%31 anl%g d(%)%qﬂ}ﬁgs inl RE&EEhRAE0 érﬂ&n{lhzﬂhﬁre%ﬁgn Qﬁ%ﬂ%b&@arral s

vari abl e domalns rise fromN_ to CGtermnus t
FR1, CDR1, FRestamttzavy FArEn demsll 1rpn antipyeyHagEregianyiths an aatibpdy

dfet gr mt ned E}ﬁ‘:]g & Ghig &&siama d%hfmd@r Gtt?HE)g'tdgﬁ'dt éarQ@nﬁlf)odSaHéé'YleyeElgéiﬁ .conSigRluences
(0] roteins o es e | a i ce,
Nat i onal | ndtom ot JelCHBa ORtORTR AR 25 Nt EBURI AR, Ades
froma hyp%hﬂbdid)abéaﬁ/yl e coﬂ'dmlt tdefrmain Ar(U}g@nTbe mﬂmghzﬁﬂrdonﬂantotfegm
anti body" when used her er t.0 a n
ant1 body whicomPEPE pLEEely IR P chitfons POl P T aniba Bohal
porti b of annstant @uua,anc(a@rqaeés la(wkama)acn ] (iaelsbdﬂlme%udlr omstahk chains are
" conpl ement af 4y ﬁﬁ&&ﬁfrgﬂh@%ta&ﬁ%%@ artO4nd’ escribB® byCK Mat; aEtA gegebd. ?d' ng

pOI’tI on" of an anti e invention contalns Six cogg} enent ar |

det er ni ni ng JPBREOANS - @@%ﬁé‘} TanT ¢ Nusksift AFlSlétRési # (20007 Alt-déd) &ek e’f%nl?lﬁe
affinity of atﬁseﬁblmehaa eav cﬁalh@oﬁ@ﬁntaeglbg@m Ig@h@ﬁ&lzﬁs%ohm@@s zhﬁ@ﬁdihoChal n

vari abl e donmajn nd thr i
vari abl e dor‘f‘ﬁ%dnsmce( I%S'@ ZEdFﬁbﬁﬁ%‘p eTﬁleu?eg? '&%QI—]I %’ﬁ'& es the
CDR1 t®gion ooﬁsthﬂiteregxaa\cpnqimemarv amirbdodd segience ofd kappatleght absioranstgntt o

F?g%tthe hea Wﬁ%@ E??/‘L%B%%al n. %ﬁgﬁgatﬁe G %Shétxﬁ #%% ons

regi ons (F%pmpgscﬁameanﬂnme@ubyemwarﬁ aslombdaerlight ehrapn P@I@:BtQMtf%@s@f §EQam no
aci d sequengpgsyhnoghi ch those regions have been defined according to
vari abi lity anmong the sequences accor ding to Kabat, et al., supra. The

terms "nuclejc acid "nucl ei,c.acid e er ei re

i ntended to T@S%Cﬁ@l%dbf AR ‘hﬁﬂ%&ﬂ“ﬁs‘n‘[ﬁa ‘%ﬁl&eWI ‘83151“@% OE\aH&BPQ?‘gy ®ei d

nmol ecpb e rra;anlwtxgemg:iweshiban\zke@uoteffdaubﬁmcabmsamdéﬁc phxtitof pnehabadyyisias

doubl e- st randed The tg use i Lation
denotes th er}mwghml%noxvgt to t ni'(lllgl(ﬁn axq(rg?r? %n&j det'?l ed %1 %e\Maglg ol? gg‘mdﬁ c?egg%% ng
al ani ne ('t hroedentipadies: Dcpdaimgbmthemmemb @crdécqlmdeof th)e coa$tgmtrrmen(<>§ﬂgﬂr R)
aspar agi ne (lféﬁ% ins, %ﬁﬁ%&léscoiaﬂxgu&%?&uhng’gre[alwd%ﬁSlﬂ ?ﬁe‘"@laés@y SIﬁACl gD

glutam'ne( gutamc aci % |ne§1 t7di ne
(his, sEe read (lgMp | and) SeVF@b@% ﬁheselre&y g)furthexs w@/eél ipi0 syhyclasses
met hi 2)5N ne (8 eM e. hgc | ad@mi1g63( phe g6, 1gN 19l andelgAR ro\ccebdmgsauﬁee (ser,

(Valt“re"”'{iw ot Sl eane o G685 s oF B muoebbisat sy Co the

i nvention i $,ehgnaderdspedively. t hat the constant region is of human origin,
and is preferabl y of human 1gGl subcl ass. The constant region includes the

heavy chain gpg: Cﬂagp(gf ﬁpﬁitﬂ)oﬁﬁl_@&lmhx IF\QJI\%?I dﬂfAB@Ca(gfdﬂgﬁgrg%e hgenteayy chain

constant region ion an anti body
5 const ant neqlra}ted:wartqﬁomm and; CDEH(aomplementrdapsadant wyinexieidyi based 199) | an
ant i bogly heé&%pmﬁéﬂ% s&nfahaﬂt cdqmdmu?g (dat2Fc ?é&elptaﬂ lﬁﬂ&ﬂn OGyorhst aqwmchal n

O O ooy niaicy by Satiid o e e e o ﬁ@éﬁtﬁ)ﬁ ﬁﬂ%‘ﬁt’ aht

chai n const aﬁ\dsstr@} cnmtnbonjnmubel&s@n Mhileoahly ihflgéricec bfiiam cannm(byntondmeal n
(CL). The antlb t_ch Nt a) or
h i anbaay cotrens s fulkndth SRISHER o RRAL shidnle 60I0E SR
and e. g destcﬁntxbulnldmg@bam thi Fa, part{ Sueh inding 3hnargkno@n 1an1¢b spite Ofthe T.

Nucl egg Aci %gﬁsdesgﬁbédzggo%g/ %%ﬂclaé&i] BPh1 SNATR! £82 @ 995 T4Y- msmmageavy
chai n constant regi on of subcl as$ corprises an amno acid sequence of
SEQ I D NO 26. For exanple, a useful human light chain 15 constant region
conprises an am no acid sequence of a kappa-light chain constant region of
SEQ ID NO 27; another useful human |ight chain constant regi on conprises
an am no acid sequence of a |anbda-1ight chain constant region of SEQ ID
NO 28. The "Fc part” of an antibody is not involved directly in binding of
an antibody to




20 an antigen, but exhibit various effector functions. A "Fc part of an
anti body" is a termwell known to the skilled artisan and defined on the
basi s of wepaim2siseavage of anti bodi es. Dependi ng on thecampdeonci2ds
sequence of the constant region of their heavy chains, antibodies or

i mmunogl obulins are divided in the classes: I1gA 1gD IgE 1gG and IgM and
several of these may be further divided into subclasses 25 (isotypes), e.qg.
lgd, 1g&, 1gG&3, and Ig&4, 1gAl, and 1gA2. According to the heavy chain
constant redipnst ahes. didnh@iodN1 2T (BBI§2565-258MUBAGeRY, IRISadd €ebad, lJad a, 5,

nvol ved | nVOERCRRET tdy AR gkt Hakin. Thedie il NANRS A dob0Y e coc

( conpl enent 3dépEhalemesany 1 & ootiall MOl. bamenolod7 3P00H) KEb-dPOAT Idastgivaf.Eon, C 1

g binding an Cqr rbi,ndi T tiwatdon (CRE1bsy 731 ti at ed
by bi ndi ng Spagb%pﬁ’gﬁrr‘@h?' 137005, a‘iigogifgellq—%zag%‘ftﬁaf&rfﬁgt'| foibdy TBody
subcl asses. (A1) el2Hd-1H6BuMotganf An etnil bdoynunelagye 860 tiRN%heht9-83%t em i s

dependent ORpCRyaLA m%ihha@%itepia%i&.gg 1094 G235, irs20aused, by18ekbned
binding sites In the Fc part. “Such bin |ra%15|tes are known’ in the state of

the 35art akd2dedépi vod B3P (mimissingracsording to Bl index ofahrte BA2 $e£970)
I742- 74|3; Iigl;éaﬁ):;{v)é 1{&?&8&1&%& g?gﬁﬁ&%@ﬁlgﬁﬂmgm %521@@31&%1.133 -shoﬁscoﬁiplerlrlént

nmunol . , - ; runnoyse . n L a . J. .
ol 16 stGeT 8 LG G, e ftereas T4 38 nof gl e JisroiBipintaag.
344; Thomesgstemanddp net biad . G1gMid.C3.rmunol . 37 (2000) 995-1004; |dusogi e,
E.E, et al., J. Imunol. 164 (2000) 4178-4184; Hezareh, M, et al., J.
Virol ogy 75 - o . I (1995)
310-324; EP @5%‘?‘@@%&y gs%éﬁil'ﬁé ﬁ%?%gmg%g@%é’r"@ “é?ﬁ?‘ ey #%Q%@g%@ﬁzg?,
E318, K320, okgirandyygierahly appsier pariet therdipmanceongiapgregions s HeRkhgeinkabat |
E A i seet b%efeeﬁn {‘Pabhrb@gii?céﬂlﬁ&mﬂiﬁgfdndﬁigiﬂ’qgnotds a2 @ﬂdm:ngﬁi%s ﬁwhltm show
conpl enent actl vat.l on and. n I.N el eas
ot Tvare t naak st b Segtcd he seinss 187 e e 2 iedE orefali e boay
accorth ng t Fctpaet frovenimannigCngubckes aambtatqdaFd pate fione Humhao dgG Usabcelassi gi n
and prefera her S 0 u S t j d
nerern the (RETay ShRF AAndn 2SR NRISSRIC B0 BBl humdl 10EAT | o)
i s either aswhclassrer of mataredriin past ifteoeyhugfant [eG4% gblelasss(preferably gi@h al gG3 or

| g, pref erdfltorPorl 8274P)PRIdstY bRITEMEIRR thdfilmat BEd\3SShairfcdidladt REids Part
from human IﬁgGl subcl ass "(preferably wth a mutatjon on L234A + L235A), a

h

Fc part fro®f Ruman lggbau Ml SBERID N} 26 €8 Stcotourpan feSrh sbrkess wetta

?‘ ubcl mﬁs (phﬁi;t]&_icﬁ@|m3%tdhdimw_ 2 loif GGmAn Igizagﬁmoglsybﬁgi ?/EQI‘IBfI_QOF] B%E%’r(fth ng
uman heavy . chai nstant r.egi ons o n 1gGlL subclass wit i
26 or 31, ofwmﬁaé?a%c%amﬁ%gg@&m%‘@m mut ati ons L234A and L235A, of
human 1 g&4 subclass with SEQ ID NO 32, or of human 1g&4 subclass with

mut at i on S228P. tefthe“antibody-depentod yeetlalae mytatoxicity [((ADKFC)E yrefre st diysiy (FADCC)
refers 1o | yginsnqh rgguearg 6%%9:#?188&31 ﬁ"&’\{‘fiﬁg té‘g\ﬁé DRGSR PRséietdTe

gin Qhr
invention in_the presence ector ce DCC i s neasured preferably by

t he treat nestfegpr selly AMAFGtiF sreagured prefesaply by freceatmgnicel 3 prepatation pf
ant:cbmlﬁl aC_Qm(?li’lthaxbbeséihg édﬂ&eﬂit?_ozih iaﬂti?é’tﬁy RE@TEN eto?iheeﬁ%\%]gti@ﬁ igethles F'uﬁh
as res y 1solate or urrrtil e ecC r ro coats, | Ke
ooyt o8 ot o eractar genf R asfedty Botafe PRMC o PORRAEHINGGRRIR, |

i ne. The t drom baffiypdoatse nike dapmouyesst orcyitotab kilbdr t GNK)CEXI)s" ord e ipetasnemtlyr ocess

initiated 3 . bindi .0of conplenment factor C1 q to the Fc part of nost
| gG anti bod%wlggw;ggégyg%i nding of C1l g to an antibody is caused by

defined protein-protein interactions at the so called binding site. Such Fc
part bi ndi ndhsiteras “eameplrmenirdapendend cxtosaxdicibf (GIMe) afanotes @eprapesy dnitiagdch Fc

part 4y ndi ng Sﬂ)ih@ﬁll%aﬁﬁcoﬁ'l et NRALRELCT] 48AhOWd Partadh RpsBAbAS ahtibddly L235,
D270, N297, E318, 31%20 . K P331, and P329 35(n nbgrtl n% according to EU
ndex of KaBSkgfasseg, Hiptiagad Gla d0isk Abofly s gausey qodetined protein-protein

interactions at the so called binding site. Such Fc part binding sites are known in
the state of the art (see above). Such Fc part binding sites are, e.g., characterized by
the amino acids L234, 1235, D270, N297, E318, K320, K322, P331, and P329
35 (numbering according to EU index of Kabat). Antibodies of subclass 1gG1, 1gG2,



WD 2011/ 023389PCT/ EP2010/ 005244 20 and 1 gG3 usual Iy show conpl enent
activation including C1 g and C3 binding, whereas |1g&4 does not activate
t he conplwoenti/@yspem and does not bind C 1 q and/ or C3PCCairemmoi2at ed

ef fector functions of nonocl onal anti2¥odi es can be enhanced by 5

engi neering their oligosaccharide conponent as described in Urana, P., et
al., Nature Biotechnol. 17 (1999) 176-180, and US 6, 602,684. 1gGlL type
anti bodi es, the nost conmonly used therapeutic antibodies, are

gl ycopr ot ei rasdtI@@B By ashownscﬁnylemeht hetikeeidn ghgladimg| @tq @and SC3 éiadinddsn297

In each CH2 vﬂle B! g Ihc? qes notcat%ﬂpitgéh%ﬁ@ghﬁmf )éyé?%lhgd%ﬁa&&eg &tci)‘?ﬁd ol ached

to Asn297 are buri Reen onal ns ormng extensive contacts
with the polapgleptdde backbone, and their presence is essential for the
antibody to nediate effector functions such as antibody dependent cellul ar
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Met hods 263 @%dﬁ% npgls 6177 repfRe B kg, T (Do7) 25 3-2r)retg11r9%nead ot f ‘]e([‘:mgp >
functl®ons ofNaMnocBlotmhndntﬂbodl@é’)ar@&@@orm@d ‘8%99/5413420 shoesd04h859, WO

2004/ 065540, 1875, a, a t ot.gghn .
(1999) 176- 180, Yy 153%42(;154\;/{\%@ 200%,)‘71?){31’?35"7’2arl§la (G20 /tf%ggeg"f v]{\%1 AN

2006/ 114700 acei gheoarmesrnsiewse 006 o 1135 2 ghrsosglimneisrase satalyzing the
1997/ 028267 formation of bisected oligosaccharides, significantly increases the in vitro ADCC

activity of antibodies. Alterations in the composition of the Asn297 carbohydrate
20 or its elimination affect also binding to FcyR and Clq (Umana, P., et al., Nature

Biotechnol. 17 (1999) 176-180; Davies, J., et al., Biotechnol. Bioeng. 74 (2001)

288-294; Mimura, Y., et al., J. Biol. Chem. 276 (2001) 45539-45547; Radaev, S.,

et al., J. Biol. Chem. 276 (2001) 16478-16483; Shields, R.L., et al., J. Biol. Chem.

276 (2001) 6591-6604; Shields, R.L., et al., J. Biol. Chem. 277 (2002) 26733-
25 26740; Simmons, L.C., et al., J]. Immunol. Methods 263 (2002) 133-147).

Methods to enhance cell-mediated effector functions of monoclonal antibodies are
reported e.g. in WO 2005/044859, WO 2004/065540, W0O2007/031875, Umana,
P, et al, Nature Biotechnol. 17 (1999) 176-180, WO 99/154342,
WO 2005/018572, WO 2006/116260, WO 2006/114700, WO 2004/065540,
30 WO 2005/011735, WO 2005/027966, WO 1997/028267, US 2006/0134709,
US 2005/0054048, US 2005/0152894, WO 2003/035835 and WO 2000/061739 or
e.g. in Niwa, R., et al., J. Immunol. Methods 306 (2005) 151-160, Shinkawa, T., et
al., J. Biol. Chem. 278 (2003) 3466—-3473; WO 03/055993 and US 2005/0249722.

Therefore in one embodiment of the invention, the antibody according to the

35 invention is glycosylated (if it comprises an Fc part of IgG1 or IgG3 subclass) with



US 2006/ 0134709, US 2005/0054048, US 2005/0152894, WO 2003/035835 and WO
2000/ 061739 or e.g. in NNwa, R, et al., J. Imunol. Methods 306 (2005)
151-160; 8bi2nkizoaassoT., et al., J. Biol. Chem 278 (2003pc34®60184714 WO

03/ 055993 and US 2005/ 0249722. WO 211/ 023389PCT/ EP2010/ 005244 21 a sugar
chain at Asn297 whereby the anpbunt of fucose within said sugar chain is 65%
or lower (Nunbering according to Kabat). In another enbodinent is the
anount of fucose within said sugar chain is between 5% and 65% preferably
bet ween 20%aasugard€lidin htnAa:IiIZ%ZI WRérBby thecareodo aif rfmiise v&xth@n aaiimsngarocfhafruisose is

0%5 of the i gosacch s.of the egio ccordin
to the inver??!)/‘b% ﬁ%‘gﬁr?ﬁ ﬁ%n%ﬁﬁcoégmgr ﬁﬁbaq oca no eétené r[I‘a%%tolss’l on 297g
in the Fc reagioant oBdsexde omitninnsand segpxemam ‘mbctaateﬁmrﬁda cﬂndaﬁﬁ%bpdﬂf@ablyAs n297
can al so be yeRrdh oop P 4641 ﬂ?aﬁ‘%lt&%%t(%sélﬁﬁé&{%n@ﬂtt oI 3F ichsBM 0 act ds)

upstream or downstream of posit osition 294 and 300.

I'n oned enbodf tenpligosaceharidey 06 4he Acageiont 4tb%$i5293cc6§ g aceondHie Fonﬂ@nt i on
the 1gG subgh@mfioh n&ns UATRE dcBiGAspakdpen @ﬁ)%atearatm‘bohg@slﬁ@mczbas'ﬁ thé Fca
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W t hi n sai dlsdagalr sah@iaminol heids L(garallghmt nﬁommhmn pi3efmimmbhgidd) hestream or
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Asn297 of the antli y. acco |ng o.the 1 nvention he same structure

and sugar r eyeldnasynmE acid A &3 TYper ’feé%a@éfowsq@u@ur&softlﬂﬁ@@la@ t he 20
same anti bodyphaxips-pakedst i LPEBLidss adthmlaehga&,chemgTha%ugehcmaufsanewt ed in

Sugar resi AR RGPUL oS IR Ehr . ShoTanked \ahkapd aTsRED o A BBRor 1 oo

occurkS at Aasn@lyascanbinaftiicegyresatdch 2Z6HE el ennary conpl ex ol i gosacchari de
gl ycosylation termnated with up to two Gal residues. Human constant heavy

chain regi O'ﬁlqumtx h‘ﬂiel Q.%Lr Qﬁalhggﬁoﬁ L{:lﬂﬁlla@t%ﬁsﬁseof’ ﬁplﬂfl&ﬁdgv‘l&&ng %rttﬁ&ﬂegb% Kabat ,

E., A, et , rueggenann, M
(1987) 1351&5@%&7 o avéntltrow recembmantlngpm inrg GHE cell ¢810(tq59@195 tl515 527.

These str UCtsugéi‘Sclﬁ{rﬁatd%hZD’vabﬁdlea&n@@d Cil:c&rﬁl-n]g %3 th‘éhn@éﬂno% I)as BE sahe30

gl ycan resi dues, depend 9 5{)}gmthe anount of ga %BI du§§]§( Raj u,
T., S., Bi opiBeiits? dn%“ga“_L CHISSFAVACE S et ‘t“ﬁg’lé“EWE% 4A % 185€ 8F Ment i body
Fc pa2@ s is samg.antibody idxpebsind Rouwnimedifidd BHO Gells,oegnjasghbse depoitdd (ih997)
201- 207. Am\’}/B%O%ﬁOI% é:h are reconbi nantly expressed in non-glyconodified
CHO host cells “UsualTy @re fucosylated at Asn297 in an anount of at |east
85% The nodified 350l igosaccharides of the antibody may be hybrid or

conpl ex. Pr dhertamn y NGi‘éR”\ﬂ@ ped wigns 3Bis ROPlictpo 1dmots 2ha spgarpiesidae N,

reduced/ not 4iye g[é@ﬁrggnpédlgosaccharl des are hybrid. In another enbodi nment,
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25 biantennary complex oligosaccharide glycosylation terminated with up to two Gal
residues. Human constant heavy chain regions of the IgG1 or IgG3 subclass are
reported in detail by Kabat, E., A, et al., supra, and by Brueggemann, M., et al., J.
Exp. Med. 166 (1987) 1351-1361; Love, T.W., et al., Methods Enzymol. 178
(1989) 515-527. These structures are designated as GO, G1 (a~1,6- or a-1,3-), or G2
30 glycan residues, depending from the amount of terminal Gal residues (Raju, T., S,
Bioprocess Int. 1 (2003) 44-53). CHO type glycosylation of antibody Fc parts is
e.g. described by Routier, F.H., Glycoconjugate J. 14 (1997) 201-207. Antibodies
which are recombinantly expressed in non-glycomodified CHO host cells usually
are fucosylated at Asn297 in an amount of at least 85%. The modified
35 oligosaccharides of the antibody may be hybrid or complex. Preferably the



wi thin the sugar chain at Asn297, related to the sumof all glycostructures
attached 5 to Asn297 (e.g. conplex, hybrid and hi gh nmannose structures)
measur ed wp 20ALDE38IOF mass spectrometry and cal cul at ed aeTareeiages2val ue
(see e.g. WD 2008/ 077546). The rel atiaze anmount of fucose is the percentage
of fucosecontaining structures related to all glycostructures identified in
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L0 G e SR AR
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anot her nucl equence. For exanple, DNA for a presequence or
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be 20 cont 1 GRS UPREIEPRNY. ST SEORYP TS 26 BIFCR WElb KUSHD Ghihe
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fromthe cul ture nedi um by conventional inmunoglobulin purification
procedur es dixpression if O¥SOesellsps descpbed by.re.g., Barnes, L.M,, et al., Cytotechnology

32 (2000) 109-123; and Barnes, L.M,, et al., Biotech. Bioeng. 73 (2001) 261-270.




25 A- Sepharose, hydroxyl apatite chromatography, gel el ectrophoresis,
dialysis, or affinity chromatography. DNA and RNA encodi ng the nonocl onal
anti bodi esOoara/mesdi | y i sol ated and sequenced usi ng conPEmMEPRIIAI005244
procedures. The hybridoma cells can s®rve as a source of such DNA and RNA.
Once isolated, the DNA may be inserted into expression vectors, which are
then transfected into host cells such as 30 HEK 293 cells, CHO cells, or
nyel oma cells that do not otherw se produce i mmunogl obulin protein, to
obtain the Sydiﬁshﬁhsbﬁpr@isﬂrﬁﬁ@l&tﬂrﬂﬁd&)yn@goﬂuﬁcﬂﬁlﬁ an; ¢tabgiNasl. iAmdshRehGS)t
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vectors that provide nore t’ha ne of S as escrl
" expr essi onagEdance with @nﬁ@ltml:ﬂé@*ﬂede whi ch, when introduced into an 30
appropriate host cell, can be transcribed and translated into a
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25 A-Sepharose, hydroxylapatlte chromatography, gel electrophoresis, dialysis, or

affinity chromatography. DNA and RNA encoding the monoclonal antibodies are
readily isolated and sequenced using conventional procedures. The hybridoma cells
can serve as a source of such DNA and RNA. Once isolated, the DNA may be
inserted into expression vectors, which are then transfected into host cells such as
30 HEK 293 cells, CHO cells, or myeloma cells that do not otherwise produce
immunoglobulin protein, to obtain the synthesis of recombinant monoclonal

antibodies in the host cells.

As used herein, the expressions "cell,” "cell line," and "cell culture" are used

interchangeably and all such designations include progeny. Thus, the words



25 One aspect of the invention is a pharmaceutical conposition conprising
an anti body according to the invention. Another aspect of the invention is
t he use ofoaoniansisbody according to the invention for tlpermepubaciuse of a
pharmaceutical conposition. A further24aspect of the invention is a nethod
for the manufacture of a 5 pharmaceutical conposition conprising an

anti body according to the invention. In another aspect, the present

i nvention provides a conposition, e.g. a pharmaceutical conposition,
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intra&sarti culhmmoscsmh)lcapsgrhmn) semmamh nﬁlvdctormt}raafmamh prapamllur fir thad

intrasterna t n fAU n nma
%Tg:llgét?q% 6PBN% & kﬂJA %h& %ﬁgﬂépﬁoﬁ $§@rs‘%ﬁéﬁﬁéﬂ%~°‘fo¥ %r%Hsc%BSh y

be, for ex cancer,

br onchi ol oafnd/et taansta@lon off dkﬁgDNétmé?tNAbA&ﬁ@ inelnded arep’&ﬁ@rseféﬁli R:fOVlde more

than one of the functions as described.

An "expression vector" is a polynucleotide which, when introduced into an
30 appropriate host cell, can be transcribed and translated into a polypeptide. An
“expression system" usually refers to a suitable host cell comprised of an

expression vector that can function to yield a desired expression product.



15 cancer, skin cancer, cancer of the head or neck, cutaneous or

i ntraocul ar nel anoma, uterine cancer, ovarian cancer, rectal cancer, cancer
of the angb208@28339 Stonach cancer, gastric cancer, col eoTEePE@H)s2Ms east
cancer, uterine cancer, carcinoma of ashe fall opi an tubes, carcinoma of the
endonetrium carcinoma of the cervix, carcinoma of the vagina, carcinoma of
t he vul va, Hodgkin's Di sease, cancer of the esophagus, 20 cancer of the
smal | intestine, cancer of the endocrine system cancer of the thyroid

gl and, cancemeOoispbfieopahétiyémiond ¢ anpharmadagicalotompesitioh edadprgirgndn
sarconma of soft dti ssug can(ﬁer. of ..t he urtEt hr a tcaﬂﬁer of ..t he ﬁl%ni S,
prostate caftihodyasrurding,p RANYSnLgHANORErASRPCt QT (R InveptpnIs e 5F o e
renal cell emnatibaltypacooatiog nortbe afvenhien fenthe mpahufacyrenes atpheimanentical

hepat ocel | u acer M g ervous
cyotem (NS RERIGE A oilner Bkl S TncRRGEARTRAGY b e SRpCRELLE ord

nul ti foor me, PharmageyficehermpesiiiaiaesnRIssing ik prfihegh Ascordid P | the Inyepidemdn
Meni Ngi OMBs anAEHIPLS, hElpkeseAl iV ARITADroRdes/d E@hYosAEH) @B a phyARAtR IBcal

| ynphocytic | eukem a, incl udi n%%tr efractory versions of any of the1 agove
cancers, or SAMBOHETHEPNGINIRG apAibady derqrding to the RIERL IRt formpilated, o)
such cancer tdgsther 3athky gashaaricsrcarrierar i an cancer, cervical cancer, |ung
cancer or prostate cancer and nore preferably lung cancer. Preferably such
cancer s ar epfufd hGt. ORI BELAL RabYa CCTohs SYRILEBLPT RlbONPEBHAIERS! ON)
nore pref erab yrgly Trover expression ese conpositi‘ons nay al so
cont dith adj twaed sutsioche espepiaby asefat farethe tigatment 9f ggeger sompatadswithiergy agent s
and di sper siig, ageticp PiRineaicson of presence of 35mi croorgani sms may be
ensured both by sterilization procedures, supra, and by the WO

2011/ 023389pPCT/ EP2010/ 00524 éeY,incI.usion. f_various antibacteri.al and

anti fungal ABERIYe ongaseseh fbithe inyspueR:is saidh PReTBIGEUlal corpResition frgthgi ¢

aci d, and t heathiekeof dahcéray al so be desirable to include isotonic agents,
such as sugars, sodiumchloride, and the like into the conpositions. In
addi tion, prol e S i : L nj C e o) may be
5br ought abéglf) 8‘3’3 agﬂ%cl?i(%f(r: lfs?ﬁ(}'ﬁgé?ﬁ ggeth?sh%\%]a?lc egdg‘f}g&)’?)ﬁgb%#}p(ﬁ?%ﬁgsﬁgh as

al umi dum nomysnigerr for ¢heatmehtmentaaficanceRegar dl ess of the route of

adm ni stration selected, the conmpounds of the present invention, which may

be used in Angitiet aliett HiytheahRhtibRMheaARd/oPlihd REMANASIRARSHY GBtor&RBROSI ti ONS
of the present. inventjon, are_formnulated.int Ot%)g har maceutical |y acceptabl e

t ,
dosage f or mied)VEiQD e the manufactrs a8 2 RIfdiAmen THMEN;Qf|cangeTs he art .
Actual dosage levels of the active ingredients in the pharnaceuti cal
conposi t i ondnothet hspeptr @rainvienti@nisi aomethey obeeatarchedf spataat sudfabigdiroman
anmount of th j L | gnt i chiis,. I j sired
her apeut ¢ et b Sml et B n MR, BuBSd PRI ) BE T RAEoh REHET (21
admi A0st r at patrent wi thaeeed pEsuch treathentt o t he patient. The sel ected dosage
| evel will depend upon a variety of pharmacokinetic factors including the
activity of AkhRedabfels UbRAmMFRBRARN Larfied RtluiBealf SREM sbN¥ER] digpersioR! oyed,
the route of eadm ni stra |o$3, the ti of adagl nistration, the rate of
excretion ofefiRe 4HPELURHIPAESHRLERE BUITREA 3B dSOPRE ARY ADSBRUSR 20
t he treat medélayiag ugentd) sgh theclikgthandee pindicdogiozityecorapaibls eRtefepabdpnthienat i on
with the parti.cular . si.tlons enmpl.oved he sex, i , condition,
General hoartHebls B ST Bt braofy SpEHa sy iPruBERan . plEhER, wIRG ' ng
| i ke XSact or sr emtli¢rmiahedministratioe (ergdbycmijection or infusionjhe conpositi on nust be
sterile and fluid to the extent that the conposition is 25deliverabl e by

syringe. | naadginhbGoh ©MkChresddt GinbaitlonCEarP b8! &indiRlsYerb® BN al SRLBNIoE
methods known in the art. As will be appreciated by the skilled artisan, the route

and/or mode of administration will vary depending upon the desired results. To

administer a compound of the invention by certain routes of administration, it may

30 be necessary to coat the compound with, or co-administer the compound with, a
material to prevent its inactivation. For example, the compound may be

administered to a subject in an appropriate carrier, for example, liposomes, or a



buffered saline solution. Proper fluidity can be maintai ned, for exanple,
by use of coating such as lecithin, by maintenance of required particle
size in twe0nmse3md di spersion and by use of surfactant eCTiEP20M00Y5288SE€S, |t
is preferable to include isotonic agewts, for exanple, 30sugars,

pol yal cohol s such as mannitol or sorbitol, and sodiumchloride in the
conposition. WD 2011/023389PCT/ EP2010/ 005244 28 appended clains. It is
understood that nodifications can be made in the procedures set forth

W t hout depdiltémg Phiamiactitécalipi daccéptable tdiRiehi3vigbludersaline aad iaqhemn wdfférhe

Am no Acid S enc of th equence Listin SEQ.1 D i vy chain
Jar i abl e donanHourTRpagelic b SHERS fashidkes e prusus Saimroms Bk IRES 1ot
chai n vari abhé deitai powdersffoCUBd ¢{beppstan¢ams pigpadGiM AGCIEEL) ISEQablRe NO 3
hHC4- H - hugni: : | . i B4 10
SEQ I D NO 5@&&%“%@%@%%%&%&0@ %ﬁ“é@%“f‘% aﬁé&gr@ﬂg‘g’gﬂ%‘aﬁtﬁéﬁg i zed VH
of CUBM SEQastyeNmbstapggeas kzpwn mihaAitzed VH of CUB4 SEQ I D NO 8 hHC4-K -
humani zed VH of CUB4 SEQ I D NO 9 hHC4-K2 - hunani zed VH of CUB4 15 SEQ I D

gézllosggcﬁb frqueo ﬂ{gd{mﬁﬂ ic‘;g@@gfém ca‘dnﬁﬂqi_B&ataﬁEQ ard ﬁ&guniiiaistﬁr@E F%r%nterdnyrrva"sg ? iois%g VH of
A - - unanl ze ; - -
hunani zed VRIS BepDs agdss ofa .‘!Lli“"fﬂf’&f’yﬁ;?r%ﬂhﬁg%f’%@ W‘C?%ﬁdé&l%ﬁgﬁb"%m I D
NO 15 hLCA- buallyhynanectiod, Sd ofcl@eBAwBEGUt 1DnIDioh6 inttz04ndhs; iktramsiculad VL of
CUB4 SEQ | D:NQ. - i o 1 7o -
humani zed Vtrh% %%t{l@wg&ﬁﬁ%ﬂrb lgltr%unﬁﬁll’szElgg a\pﬁrugfc’_ %BEE 3% EEQ | D
NO: 201 thLC4- éntrapgiitesailz e dtranstieeheal B4 seiRotanpongy; 2 subputiqular, -  Hiffpa#tigeldr, VL of

CuB4 SEQ | Dsﬁ@aﬁ?ulﬁ';%bﬂrachﬂwﬂmmt?aﬁﬁinw; &idrtBAnSERtraHeMNa) 33jeblidet-4ad-
humani zed VI of. CUB4 SEQ ID NO 24 hLCA-f - humani zed VL of B4 30SEQ I D

NO 25 hLC4- IfUSiffmani zed VL of CUB4 SEQ ID NO 26 | gGlL constant heavy chain
region fromhuman origin (Caucasian Allotype) SEQ ID NO 27 kappa const ant
| i ght chai nThegéran“dancer?’ lasineed ladreigimay be, for example, lung cancer, non small cell

lung (NSCL) cancer, bronchioloalviolar cell lung cancer, bone cancer, pancreatic
15 cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular melanoma,
uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach
cancer, gastric cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the
fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma
of the vagina, carcinoma of the vulva, Hodgkin's Disease, cancer of the esophagus,
20 cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid
gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft
tissue, cancer of the urethra, cancer of the penis, prostate cancer, cancer of the
bladder, cancer of the kidney or ureter, renal cell carcinoma, carcinoma of the renal
pelvis, mesothelioma, hepatocellular cancer, biliary cancer, neoplasms of the
25 central nervous system (CNS), spinal axis tumors, brain stem glioma, glioblastoma
multiforme, astrocytomas, schwanomas, ependymonas, medulloblastomas,
meningiomas, squamous cell carcinomas, pituitary adenoma, lymphoma,
lymphocytic leukemia, including refractory versions of any of the above cancers, or
a combination of one or more of the above cancers. Preferably such cancer is a
30 breast cancer, ovarian cancer , cervical cancer, lung cancer or prostate cancer and
more preferably lung cancer. Preferably such cancers are further characterized by

CDCP1 expression or overexpression, more preferably by CDCP1 overexpression

These compositions may also contain adjuvants such as preservatives, “wetting
agents, emulsifying agents and dispersing agents. Prevention of presence of

35 microorganisms may be ensured both by sterilization procedures, supra, and by the



SEQ I D NO 28 | anbda constant |ight chain region fromhuman origin 35SEQ ID
NO 29 human CDCP | WD 2011/ 023389PCT/ EP2010/ 005244 29 SEQ I D NG 30

ext racel Iwbantidasaspn- (ECD) - conpri si ng fragment of hunmanPCDEP2018824D NO 31
| gG1l constant heavy chain region from7human origin (Afroanerican All otype)
5SEQ I D NO 32 1 g4 constant heavy chain region from human origin
Description of the Figures Figure 1VH domain am no acid sequence (CDRH1,
CDRH2 and CDRH3 are nmarked - bold letters) of nouse (nvH 10 CUB 4)

anti body anéhcMidicto @i variats ftibadtétiab emdenadangil aehfse fen exdmiptanipamberCUB4
anti-CDCP1l apnti hodi e speci fic nodificati.on LN t | tion
are mar ked 9&859%(51%“8?’?&? 13361 rsifraec ! \9Ed Oen%l?en?%%ﬁﬁgfsggegjeéfg%bdggoch 1,
CDRL2 and 1#0BRiGagants, seehkascsugarsoiodiunethlerids, anfl thelikeintailie-compB4ifionit i body
and VL donai ' j f: £ ' GUR4 = CDCP1
ant i bodi es L@Sg@t@?’caﬁéﬂ}%ag%tgg ﬁgn g)gctg% é‘lﬁjg‘gﬁtﬂg ‘?ﬁgﬁ?dr?égﬂ%li on a@g}t’ kgr ked -
bol d 1%t t er §yousbiabawt by Smeingtusioa afjagemts yyhich deday esomtionsugh as plymipwRed

anti - CDCP1pmbileadieamd@dRdin. The binding ratios of the conbinations of

di fferent humani zed VH and VL donmain relative to chineric CUB4 ((chHC4

= VH d Vi ith. h I ' I b .S, 25sh .
Flgure 41 n BeEVEIAbER I Rat eEaNmIUErCE Elesitin M ninah e pRag no.
69 GE with @veatioyntwloth fmepsbe obseibdmon keisable omphated Worty ahd/oADBE of t he
chimeric gl PhAGIIb ] %Iﬂéa?}ti&y%f afd Welsg{‘ty pt?ve(l%n,: alPYormulated into

10 pharmaceutically acceptable dosage forms by conventional methods known to
those of skill in the art.

Actual dosage levels of the active ingredients in the pharmaceutical compositions
of the present invention may be varied so as to obtain an amount of the active
ingredient which is effective to achieve the desired therapeutic response for a

15 particular patient, composition, and mode of administration, without being toxic to
the patient. The selected dosage level will depend upon a variety of
pharmacokinetic factors including the activity of the particular compositions of the
present invention employed, the route of administration, the time of administration,
the rate of excretion of the particular compound being employed, the duration of

20 the treatment, other drugs, compounds and/or materials used in combination with
the particular compositions employed, the age, sex, weight, condition, general
health and prior medical history of the patient being treated, and like factors well
known in the medical arts.

The composition must be sterile and fluid to the extent that the composition is
25 deliverable by syringe. In addition to water, the carrier preferably is an isotonic

buffered saline solution.

Proper fluidity can be maintained, for example, by use of coating such as lecithin,
by maintenance of required particle size in the case of dispersion and by use of
surfactants. In many cases, it is preferable to include isotonic agents, for example,
30 sugars, polyalcohols such as mannitol or sorbitol, and sodium chloride in the

composition.

The following examples, sequence listing and figures are provided to aid the

understanding of the present invention, the true scope of which is set forth in the



30gl ycoengi neered chineric CUB4 Anti body and negative human 1gG control.

Fi gures 5a and 5bln vivo tunor growth inhibition in human |ung cancer
H322M xermwg@nrafio2edsohumani zed CUB4 Anti bodi es No. 69 andpio/EPR®S/0032h4 neri c
CUB4 anti body and nouse 35CUB4 anti body. WO 2011/ 023389PCT/ EP2010/ 005244
30 Exanple 1 Antigene specific ELISA Sol uble CDCP1 extracel | ul ar domain
(CDCP1-ECD) (SEQ I D NO 30) fused to Streptavidin Binding Protein (SBP) was
captured on a sreptavidine plate. To define 5 optinml binding of the

ant i body 5 mﬁﬂﬁd@ﬁﬁd ﬂnaﬂiﬂs ﬁaérsmhlthaohotﬁﬁwt@mecmiBég&déuuld@procedures
streptavidin el i Bernrie Ger many

(1 DNo. 17347%%0131‘””%189& eH’gng‘Hﬁélbe Wl?tr%h?mvgwbo%tepw se diluted HEK293
supernatant (in BSA/I I\/DM buffer 100 rrg/ n| I BSA Fr actl on V, Roche
10735078001 Desiéription e i : 1 BLUSING e Insngin) . Using a 10
calibration curve of nouse CUB4 antr bodr es the optr rral di lution factor of
the HEK293 SEQ?iIﬁN@‘”lt hBay; h%id PHiabR ddikaid VIEBE @UBY (DB NS T ty of
the mcrotiter plate vvas | nt| i ed. For the standard coati ng,

SBP- CBCP1- ECD cont ai ni n super nat ant was diluted (between 1:15 and
1: 40) and SEQIINO:20V&EEh @Jraﬁn ghriabl 8 dodm1VL qfarUBel(Depoditide M. DESMashi ng
of the mcrotiter 15pl at %qgcessary to renove remai ni ng unbound

SBP- CDCP1- ECD. Humani ze nti bodi es and/ or reference anti body
(chimeric (SEQCH NUB4 AHO48d dhuomnred Mbhgf 6UkEN const ant regi on and nouse
VH and VL of I%ﬁ)ll\q%uo gﬂi[@dc 2D u ngd%@ﬁt(g(t@mher undi luted or using a

12-step-dil ut each sanple was incubated for 90 mn

at r o t enSEQIRNO:Sf hHﬁ%mtbmaméedzﬁHMs@{ﬂ% usi ng PBS-T (0.1% Tween 20
i n PBS) 25052@ B IN®ie JaHIC4aNt hohbiged Ve aryBhodi es coupled with HRP
(Jackson | r.ch d ilution 1:10000) for human
ant i bodi es%&ﬁim hH%% @hgg‘{‘@ﬂ“??ﬂoé% O%cgﬁFBgAf ter intensive washing the
bi ndi ng of SE€ HDtN(bxsdl aHC4eK - deimaized VM bHCBIBAS tabl ets (Roche Di agnosti cs
GroH, Cat. : y b n 2 nm was 25neasured using a
standard pﬁgp&aﬁ(ﬁ h{Elra‘gaure g‘u mZ%dQ@-an ratios of the different
conbilfat i onSEQ IlthQﬂDzhHCVI—I -anunariizadeVHtaf €d/B4 chi meric (chHC4) CUB4

anti body is LATUl dptptdresmeci fic nodi fied humani zed
ant i bodi es SEQMNJJH &z E%Q%ﬁl%l C Ir?udtﬂf{attl oﬁs in the CORH2 of the VH

a
(mut ati ons $Eﬂ<llampaiéobf;i043@%s@§nw%w HCYREA-H (SEQ ID NO 3), and /or
b) specifi CSEQBDNIDQ& RHCBR. 1 h@hatib&d VH ({ﬂ@(UBIH on V33L) and a nutati on

oM T SRR BRI WAV BB | T ] emerer e regton
20 SEQ ID NO:15 hLC4-L2 - humanized VL of CUB4

SEQ ID NO:16 hLC4-K - humanized VL of CUB4
SEQ ID NO:17 hLC4-L - humanized VL of CUB4
SEQ ID NO:18 hLC4-J - humanized VL of CUB4
SEQ ID NO:19 hLC4-b - humanized VL of CUB4
25 SEQ ID NO:20 hLC4-c - humanized VL of CUB4
SEQ ID NO:21 hLC4-a - humanized VL of CUB4
SEQ ID NO:22 hLC4-d - humanized VL of CUB4
SEQ ID NO:23 hLC4-e - humanized VL of CUB4
SEQ ID NO:24 hLC4-f - humanized VL of CUB4
30 SEQ ID NO:25 hLC4-I - humanized VL of CUB4
SEQ ID NO:26 IgG1 constant heavy chain region from human origin (Caucasian
Allotype)
SEQ ID NO:27 kappa constant light chain region from human origin
SEQ ID NO:28 lambda constant light chain region from human origin
35 SEQ ID NO:29 human CDCP1



WO 2011/ 023389PCT/ EP2010/ 005244 31 15), hLCA-K(SEQ ID NO 16), hLCA-L(SEQ
ID NO 17), hLCA-J(SEQ ID NO 18)) surprisingly lead to clearly inproved

bi ndi ng pwopertdzemoconpared to humani zed CUB4 anti bodi e ®CWEPh@oOORYEL N
specific nodifications. S5Exanple 2 @9aracterization of the binding of
anti-CDCPl anti bodies to a extracel |l ul ardomai n- ( ECD) - conpri sing fragnment of
human CDCP1 of SEQ ID NO.: 30 (conprising the extracellular domain ECD of
human CDCP1l): For affinity neasurenents, 30 lig/m anti nouse Fcy

anti bodi es SEQPIDNG30 dreiiltlat-doma(BTIResEaprising | RaghefO5007 humagr e
coupled to the surface %TQS%CMS sensor chip by standard am ne-coupling and
bl ocki ng chem stry on a li nstrunment (Biacore 1100). After conjugation,

di f ferent aSEQ IDOR:3dnig®bdicesstawr ehdany echaid atg@BC faoma Hunman ratiginof 5
pL/mn, followed by a di r nMto 1000 nM of CDCPl1 ECD at 30
1.1.12mn. As running b %" bh O?ﬁtéllz&%?%dl ng, exper| ment 15PBS/ 0. 1% BSA was
used. SThe cBEQ RANQ nlg%émtaiﬁéqawqhnmegmfmw BmaR ofiginm\| gl yci ne- HCL,
pH 2.0 solution. Calculation of thernodynam c paraneters (KD, binding

constant) apd kinetic. parameters (lcon rate, Icoff rate) were cal cul ated
using a Langrm&ﬁﬁ%odel Tabl e 3: Exenpl ary binding

paraneters of humani zed anti bodi es according to 20the invention Hunmani zed
Anti - CDCP1Figureldody ka [ 1/ Ms VHKdoainsgmivé adidsequémee (CDRDBI1, CDRH2 and

CDRH3 are marked - bold letters) of mouse (mVH-
10 CUB4) antibody and VH domain amino acid sequences
of different humanized CUB4 anti-CDCP1 antibodies
(specific modifications according to the invention are
marked - bold letters)
Figure 2 VL domain amino acid sequence (CDRL1, CDRL2 and
15 CDRL3 are marked - bold letters) of mouse (mVL-
CUB4) antibody and VL domain amino acid sequences
of different humanized CUB4 anti-CDCP1 antibodies
(specific modifications according to the invention are
marked - bold letters)
20 Figure 3 Relative binding ratios of different humanized anti-
CDCP1 antibodies CUB4. The binding ratios of the
combinations of different humanized VH and VL
domain relative to chimeric CUB4 ((chHC4 =mouse VH
and VL with human IgG1 constant region) antibody is
25 shown.
Figure 4 in vitro ADCC of glycoengineered (GE) humanized
CUB4 antibody No. 69 GE with an amount of fucose of
65% or less compared with the ADCC of the chimeric
glycoengineered (GE) CUB4 and wildtype (wt = non
30 glycoengineered chimeric CUB4 Antibody and negative
human IgG control.
Figures 5a and 5b In vivo tumor growth inhibition in human lung cancer
H322M xenograft of humanized CUB4 Antibodies No.
69 and No. 135, chimeric CUB4 antibody and mouse
35 CUB4 antibody.



[nM 47 2.0E+05 7.5E-04 15.4 3.77 69 2.1E+05 5. 2E-04 22.1 2.55 80 2. 5E+05
8.8E-04 13.1 3.53 91 1.8E+05 1.0E-03 11.2 5.60 102
WO 2011/023389 PCT/EP2010/005244
30

Example 1
Antigene specific ELISA

Soluble CDCP1 extracellular domain (CDCP1-ECD) (SEQ ID NO:30) fused to
Streptavidin Binding Protein (SBP) was captured on a sreptavidine plate. To define
5 optimal binding of the antibody to SBP-CDCP1-ECD, 384-well polystyrene plates
(NUNC, streptavidin-coated) delivered by MicroCoat, Bernried, Germany (ID-
No0.1734776-001) have been coated with pure and stepwise diluted HEK293
supernatant (in BSA/IMDM buffer:100 mg/ml BSA Fraction V, Roche
10735078001, dissolved in Iscove's Modified Dulbeccos Medium). Using a
10 calibration curve of mouse CUB4 antibodies the optimal dilution factor of the
HEK293 supernatant in relation to the streptavidin binding capacity of the
microtiter plate was identified. For the standard coating, SBP-CDCPI-ECD
containing HEK293 supernatant was diluted (between 1:15 and 1: 40) and
incubated overnight at 2-8°C (25ul per well). Intensive washing of the microtiter
15 plate is necessary to remove remaining unbound SBP-CDCP1-ECD.

Humanized CUB4 antibodies and/or reference antibody (chimeric (chHC4) CUB4
antibody comprising human constant region and mouse VH and VL of SEQ ID
NO:1 and 2) were tested either undiluted or using a 12-step-dilution. 12,5ul per
well of each sample was incubated for 90 min at room temperature. After intensive
20 washing using PBS-T (0.1% Tween 20 in PBS) 25ul of either goat anti-human IgG
antibodies coupled with HRP (Jackson ImmunoResearch, Code No: 109-036-098,
dilution 1:10000) for human antibodies were added and incubated for 1 hour. After
intensive washing the binding of the antibodies was detected with ABTS tablets
(Roche Diagnostics GmbH, Cat.No.: 1112422). Absorbance at 405 nm/492 nm was

25 measured using a standard photometer.

In Figure 3 the binding ratios of the different combinations of humanized VH and
VL relative to chimeric (chHC4) CUB4 antibody is shown. The results show that

the specific modified humanized antibodies with

a) specific mutations in the CDRH2 of the VH (mutations T57K and P60V).
30 (see VH domain: hHC4-H (SEQ ID NO: 3),

and /or

b) specific mutations in CDRLI1 of the VL (mutation V33L) and a mutation

from human to mouse amino acid W at position 47 in the VL framework

region; (see VL domains: hLC4-M(SEQ ID NO: 14), hLC4-L2 (SEQ ID NO:



1.9E+05 1. 1E-03 11.0 5.40 135 1.4E+05 1.1E-03 10.3 8.30 WO

2011/ 023389PCT/ EP2010/ 005244 32 Exanple 3 Preparation of glycoengi neered
humani zedawGUBHI/08E89 body (humani zed CUB4 Anti body GE) TiR€TrRO10AM24bOdY
heavy and |ight chain DNA sequences cdrresponding to the 5 amno acid
sequences SEQ ID NO 3 and SEQ I D NG 15 (Anti body 69) were subcloned into
manmmal i an expressi on vectors (one for the |ight chain and one for the heavy
chai n) under the control of the MPSV pronoter and upstream of a synthetic
pol yA site, each5yddi@-KESEQYDNMYOan6EBM. OHUPSBQJENOe.17AnhLO4J(SBQUbr e
produced by co- L\ % fg) cting HEK293-EBNA cells with the 10 rmammali an

anti body heavy an ght chai n expression vectors using a cal cium
phosphat e-transfection approach. Exponentially grow ng HEK293- EBNA cells
were transf supedingly idad toatledrhmmprovgsh hindingeptopertierspmpheedpiodiimanizad of
unmodi fi ed WB@Q%O&&%]‘?}%&§udﬁﬁ§p@cﬂ%%b'ﬂflﬁ&atn%gs only with antibody heavy
and |ight chain expression vectors in a 1:1 ratio. For the production of

t he gl%coena: neerleg 15 antibody, the ceI Is were co-transfected with four
pl asm nti body expression, one for a fusion G1TIII pol ypeptide
expressi on (Cawﬁhirtekizhtneupf ﬂ%bmdmgaﬂtam)cmm aittbddies wanmﬁdednahﬂ I
expressi on nnosi dase T| xR r ek

4:4:1:1, resé’eciflgkﬁIrB %e'ﬁ“fmm aggm Wi as mag h%(ﬁgrl;? 3%%93%‘?@ tures in T
fl asks usi ngcdltmmglthelwtmgdluhn dompindbE€ Pt humarhCDEOBHCS, 20 and were
transfected when they were between 50 and 80% confl uent. For the

transfecti OfFoPBff%lfgf]rﬁQasHe%ﬁJﬁts 35 '”g”hhl' drﬁﬂn&@ée'f%y‘éﬁﬁ@ocﬁé‘se((%% g&thﬁﬁk%nbef ore
transfectlon in 25 tur e medi ums ﬁ@ g:{sente qﬂftgcé& (at 10% VN
0

final )0 and l@eryne %\@F@c %b’eﬁ APd-471g were gAuR cxspsor
at nosphere @ufy by gdﬂdndaiaoamerwstbu‘ﬁhﬁg dnldalslsciing beinistiys 6@ af SHR ms@ahbiit on of

DA divi ded (Btigar |/ ERr Bakn SombERRGp it bl AL b IRl o

wat er to a fat 23C atad flowe ratt ozﬁ691h/inlin doldbwigicbypd didditicn seheCHCWM te dI000 ndH. To

this soluti t f ER :

sol utjon at %l?l—?@ég% tCB aﬁé@ﬁ‘dﬂmﬁyxeg%“ﬁ& at E%q f}% th&fg"dg%%@@?ﬁé?t to
st andl&t roé’rBSt/@rlrrfeB%uwes pend. Thechip wvﬁéheacreg%?ié@smﬁha WAs paise @ d@ wi t h
10 m of DVgMusgipah&errN! s 2v0 §dlutidh. FCS, and added to the T150 in place of
the existing medium Then additional 13 m of transfection medi um were
added. The were.inhcubated at 37C, 5% f.or. about 1 0 hours,
hen rredi um ORI 26 JASHRONRSB I IR oy RUSSngrEnsuat PRbAREEL! ¢ ur o
medi um was |paranesére (k. raeyisq pac) were @akchiatddi wsingyLangmuir 1:1 binding model.

Table 3: Exemplary binding parameters of humanized antibodies according to

20 the invention
Humanized Anti- ka kd ty, diss. KD
CDCP1 antibody [1/Ms] [1/s] [min] [nM]
47 2.0E+05 7.5E-04 15.4 3.77
69 2.1E+05 5.2E-04 22.1 2.55
80 2.5E+05 8.8E-04 13.1 3.53
91 1.8E+05 1.0E-03 11.2 5.60
102 1.9E+05 1.1E-03 11.0 5.40
135 1.4E+05 1.1E-03 10.3 8.30




35centrifugation for 15 mn at 210 x g, the solution was sterile filtered
(0.22 pun WD 2011/ 023389PCT/ EP2010/ 005244 33 filter) and sodium azide in a
final corNy@R0TIARBBA of 0.01 % w v was added, and kept aPCIEP20MEIReEr et ed
anti body gl ycoengi neered humani zed C4 Anti bodies No. 69 (humani zed CUB4
Anti bodies No. 69 GE) was purified by Protein A affinity 5 chromatography,
foll owed by cation exchange chronmat ography and a final size exclusion
chromat ographi ¢ step on a Superdex 200 col um (Amer sham Phar naci a)

exchangi ng Exanipléfer to 25 mM pot assi um phosphate, 125 nM sodi um chl ori de,

100 mM gl yci [ f NG g '{’Bﬂ? ric IgGl
ant i bodi es. lﬁ?\??’%ﬁég/‘ oggrl?%é)ﬁ?gg??%ﬁ ms@%{f%%&%@%@“@ﬁgpec £[rHE(;phot onet er
from 10 t he ClbBéAMiIbedyLHEPSO nm The ol i gosaccharides attached to the Fc
region of the antibodies were anal ysed by MALDI/ TOF-MS (as described in

e.g. VO ZOOS&QE%@tgogyimtsy%haﬁ'gme&ta%ﬁm&%wai&ggbwsﬂo@?%sgﬂtﬁer om the
ant i bodi es by . seF di ges , e i hodi es n
i nMmobi f i zed 3BHNY APIDPEqHE a#éaoIPVWé otk ggh Hgﬁ%&rlés&ﬁt?%gy ge‘é’Fre

sol uti on cortibélonedginthmamehAanaspidssioh iveassqoha fordt@s light tteiin piidpae ést
directly for LD/ TOR-MS_an Sl f er diges w.th EndoH

gl ycosi daseﬂberlvﬁgar“’% ghaslré)nﬁwgergtlrhép%igg |{ Sﬁﬁﬁ%rwﬁbid?rp %'a%lrl\/@%ghl ﬁtélegfns 99 ’n a
further expeynthetd peliid siteyeach vgétneearsdnghamBBVZ@AP GeREngnt | bodi es (hunani zed
CUB4 Anti body GE) Antibody 69 and 135 were prepared by co- 20 transfection

with four plgshdes W¥R bRIGuRE] IROLY-texRfeBES] MEKIREBNA acdidShval Hel! ||
pol ypg(s)tl de expression ession vector), d one

a T-111 expr | an for .

mannoY dase MamBgkine autibady heayy) apd ﬂa}srﬁi@mawessronexwé@sww PG at a
r ﬁti 0 o:‘ 4: ‘gh&s'phateﬂmﬁ}ﬁibﬁeépprbdtgmpﬁ)ﬁéﬂt&llyngﬁoeﬁh fig quEHEKZ%BIEBNéelmeI | s.
The anal yzed anount .o cose wiihin the ar iR at, . Asn29/7 was t ween
50- 1006 Seerip Tyt U5 RE A BEREP s PaE o, e BRUSIER ot o ger
cell s PC 3 (@bsbHif1d@otivedy, the calsavére tadsfiactedpolynemta antchodyiheavy amd lightHan s
F12 Nutrien : = AAVAREY I ] 0 2M (non

tch%)%&gfcﬁsﬁn %C&M‘SLI an ﬁl%htlé‘. %P%%ﬁr@cgﬁzgo%QE fﬁﬁ%oe%%%e‘é% (

smal | cell ['ung carcinoma, cultivation in ) _
al anyl2 L- G gntdbedye the 1@lls, wers yo-frendeeted |wigh dauniplasmidsy geion feDImtifadybco #

25300- 054) ieRpR¥fIMHe! B} a F0AVA [GHMNBASRIy pti8E cRpressidH ROGRTAR @(Otfdesgt&cki ng
cell nunber and viapili the ali t needed was |abeled for 30 min at 37C
"1 the cel | YFHRbEIDPIe Y MaSEpadrst | RO e T0ne:dase Jf cyprigsion
r esuspended vectoHut ial rhtiOVBD4E DNl , espdctivelgl Cslld wele growhediadhgrentihbeslagerds, t he
cel I's were vaghed 1 B §8us i DM AR e g0 19098414 34m 10% Fes,
20 and were transfected when they were between 50 and 80% confluent. For the
transfection of a T150 flask, 15 million cells were seeded 24 hours before
transfection in 25 ml DMEM culture medium supplemented with FCS (at 10% V/V
final), and cells were placed at 37°C in an incubator with a 5% CO2 atmosphere
overnight. For each T150 flask to be transfected, a solution of DNA, CaCl2 and
25 water was prepared by mixing 94 pg total plasmid vector DNA divided equally
between the light and heavy chain expression vectors, water to a final volume of
469 pl and 469 pl of a 1M CaCl2 solution. To this solution, 938 pl of a 50 mM
HEPES, 280 mM NaCl, 1.5 mM Na2HPO4 solution at pH 7.05 were added, mixed
immediately for 10 sec and left to stand at room temperature for 20 sec. The
30 suspension was diluted with 10 ml of DMEM supplemented with 2% FCS, and
added to the T150 in place of the existing medium. Then additional 13 ml of
transfection medium were added. The cells were incubated at 37°C, 5% CO2 for
about 17 to 20 hours, then medium was replaced with 25 ml DMEM, 10% FCS.
The conditioned culture medium was harvested 7 days post-transfection by
35 centrifugation for 15 min at 210 x g, the solution was sterile filtered (0.22 um



times with AIMV nedium the cell nunber and viability was checked and the
cell nunber adjusted to 0.3 Mo/m . Meanwhile, PBMC as effector cells were
prepar ed W9 20128389 gradi ent centrifugation (H stopaquePCOEP2018i005284 #
H8889) according to the manufacturer'® 5protocol (washing steps |x at 400g
and 2x at 350g 10 min each). The cell nunber and viability was checked and
the cell nunber adjusted to 15 Mo/m . 100111 calcein-stained target cells
were plated in round-bottom 96-well plates, 50111 diluted anti body was
added and 5@iftdr)ahd ecdiom az&dd ifi.a final seitengativar el % Whewisddded, aed keptwer e
m xed with Rheégjdmne (r) NF Liquid (ZLB Behring) at a concentration of 1010
ng/ M Redi nfiné.~"As controls served the spont aneous |lysis, determ ned by
co-culturing target and effector cells wi thout antibody and the maxi mal

lysis, deterlhtnsegretgd antbotyi whieoxigiteargd ihumahized r gEB4c dntibodigs yNo.TRE pl at e

was i ncubat gl fizdt OPH4S ARtib3diEs INL. BN W divhi 9idrified by PRIBATL AT affikryhe
killing of target cells was assessed by asuring LDHr el ea_sgﬁf rgm damaged
I,

cel | s usi ngchmmaggarahyx ifelleyeday atips FXeNange | hropaegEPhy mn eKE # 1
644 793) acepdladiog clroniabspraphiciétas bl heSuperdeR 200 ¢6Tun(ArBersieih Phark@ia). 1

supernat ant from .eac mxed with 100 gl s trate from.the kit in
a transpar eﬁ’f"hlaf’%ﬂflgﬁg? ﬁﬁ#ﬁ?ﬁmmﬁﬁ%ﬂs@mﬁﬁ@sﬁgﬁ’ t/%sﬁlje@ S ?lu%@lgﬂ‘gest rate's
col our reactD@mMaglydateesohutnad oif P ®. AandldoBActirea ther pae @ofomenid dgGat | east
10 min. Percger . L i Sﬁ‘ﬁ%h L1l ted as
fol | ows: ((%&mog / %&B‘&ﬁg d)?%%%%ﬁd\}\lbb‘ggyee I séa&t ﬁsgngréashéég%p@@n%%rcﬂég@peci fic
ant i bédy coffieethspeanemat 259 nm. {live alisapacsharides atteehadrie e distgawoLef thel ease
and VR 1o, LBRIRAG Gt glat B9, NEXLDOTORARSR,  descid a9t ovrd

u I [ of “intact target_ cells S assess
25l ysi ng thaﬁ@ﬁimé&géb&?sg%@laeeﬁ eren© 1éalbhfql%atse‘¥\%° 51E"o%lf?tﬁ’r‘r‘fi’698/r ate +
Ol. 1 %Tri BOB)/ mﬂasﬁﬁaﬁgkfs'tiﬁg,htvhﬁ te@ahaghodidsl hﬁiﬂ%ﬁﬂl&&’tdﬁlﬂ(ﬁbihzd‘dl mgael%\t]éﬁce
plate reader. Fig 4 shows,the in vitro Al 0 .ycoengi neer,
humani zeq. CHISRORS By RBORy 1o G Pfddiass toflse PRAMIEE IR atbhibe | oo
conpakded wi bhigesaechabdS eitherhpreptriededirastlyl fpc AAGIIEEPEMS GaplySisBar avad
wi | dtype (WhuihePOBig30ch Y GARNEIRRAT G SIRY LB A0 obépaaon SRt | Ve

human 1 gG control 2011/ 023389 [/ EP2010/ 005244 3
MALDI/TOF-MS analysis.

In a further experiment the glycoengineered humanized CUB4 Antibodies
(humanized CUB4 Antibody GE) Antibody 69 and 135 were prepared by co-

20 transfection with four plasmids, two for antibody expression, one for a fusion
GnTIIl polypeptide expression (a GnT-III expression vector), and one for
mannosidase 11 expression (a Golgi mannosidase 1I expression vector) at a ratio of
4:4:1:1, respectively in CHO cells instead of HEK293-EBNA cells. The analyzed
amount of fucose within the sugar chain at Asn297 was between 50-10%.

25 Example 4
In vitro ADCC of humanized CUB4 Antibodies

The target cells PC-3 (DSMZ #ACC 465, prostatic adenocarcinoma, cultivation in
Ham's F12 Nutrient Mixture + 2 mM L-alanyl-L-Glutamine + 10 % FCS) and
H322M (non small cell lung carcinoma, cultivation in RPMI1640 + 2 mM L-
30 alanyl-L-Glutamine + 10 % FCS ) were collected with trypsin/EDTA (Gibco #
25300-054) in exponential growth phase. After a washing step and checking cell
number and viability the aliquot needed was labeled for 30 min at 37°C in the cell
incubator with calcein (Invitrogen #C3100MP; 1 vial was resuspended in 50 pl
DMSO for 5 Mio cells in 5 ml medium). Afterwards, the cells were washed three



Exanple 5 Stinmulation of CDCP1 phosphorylation in DU 145 cells 2x105 per 6
well Du-145 cells cultured in DVEM (Paa cat. No. E15-0011) 2nM L- gl utam ne
(Si gma CaWO 2h0/02638313, 2 nmM sodi um pyrovate, 10 % FCS ( PEA/EB2210/0852Mb
E15-0011) over night. Cells were incudated with 201.tg/ m of the different
humani zed CUB4 anti bodies for 10 min. Cess were lysed wwth freshly prepared
I ce cooled RIPA |yses buffer.( RIPA - Puffer 1 %NP40, 1 % DOC, 0,1 % SDS,
150 mM NaCl, 10 mM Tris / HCl, pH 7,4, 1 mM PVMSF in Ethanol, 10 pg / nL
Aproti ni n, Q@ndesrxtiOAIMBVanediain) theAfetlauni@r amdviahility evag ehéckky aad €= colir e 10
centrifuged - pm The |ysates were separated on SDS-
PAGe by starﬁ%‘g{rbgg%}]g%tg%o O'é%gg?rpginsferred to nitrocellul ose by Western
blotting. Western Blots were detected by an anti-phosphot yrosi ne anti body
(4G10) or aMeanwhileosPBMEDOCESL effieqteroiells Thierq nerepased y byt dersstyprasadiptr vl at ed
CDCP1 was d%%ﬁtﬁfﬂx%h‘?i@n B AERFLeTOY Y | Sigha FNMBLHD) (a@é&ﬂ%% 1 SHandapetenet er) .
15Tabl ¢ 4: Perceﬂégge &/j) sti mul %béon g; hugﬁpl Eed. BAL ant i bfﬁ | es

(rel at?ve t ETeRFMMashipgsteps Ly #hAPY%an Uafts Hbayn rech) phhe eslt nymbgr

sti mul ati on agbiviability wadBheded¥n8 GhelEBoumtbet 28 Ustéd t® 69MidhnI7 2%

100pl calcein-stained target cells were plated in round-bottom 96-well plates, 50ul

diluted antibody was added and 50pul effector cells. In some experiments the target

cells were mixed with Redimune ® NF Liquid (ZLB Behring) at a concentration of
10 10 mg/ml Redimune.

As controls served the spontaneous lysis, determined by co-culturing target and
effector cells without antibody and the maximal lysis, determined by 1 % Triton X-
100 lysis of target cells only. The plate was incubated for 4 hours at 37°C in a

humidified cell incubator.

15 The killing of target cells was assessed by measuring LDH release from damaged
cells using the Cytotoxicity Detection kit (LDH Detection Kit, Roche # 1 644 793)
according to the manufacturer’s instruction. Briefly, 100 ul supernatant from each
well was mixed with 100 pl substrate from the kit in a transparent flat bottom 96
well plate. The Vmax values of the substrate’s colour reaction was determined in

20 an ELISA reader at 490 nm for at least 10 min. Percentage of specific antibody-
mediated killing was calculated as follows: ((A — SR)Y/(MR — SR)x100, where A is
the mean of Vmax at a specific antibody concentration, SR is the mean of Vmax of

the spontaneous release and MR is the mean of Vmax of the maximal release.

As additional readout the calcein retention of intact target cells was assessed by
25 lysing the remaining target cells in borate buffer (5 mM sodium borate + 0.1 %

Triton) and measuring the calcein fluorescence in a fluorescence plate reader.

Fig 4 shows the in vitro ADCC of glycoengineered (GE) humanized CUB4

Antibody No. 69 GE with an amount of fucose of 65% or less compared with the

ADCC of the chimeric glycoengineered (GE) CUB4 and wildtype (wt = non
30 glycoengineered chimeric CUB4 Antibody and negative human IgG control.



Al'l Humani zed CUB4 Anti bodies No. 80, No. 69, 47 and 135 showed a

stinul ation of CDCPl phosphorylation in DU 145 cells. 20Exanple 6 In vivo
tumor i nhEWBI20119133P humani zed CUB4 anti bodi es A) Study REWEEP2010/005244
CDCP1_PZ H322M 007 The present imSvivo study was perforned to conpare
the efficacy of chineric anti COCP1 anti body CUB4 with humani zed versi ons of
CuUB4 anti body in the NCl -25H322M non small cell lung cancer nodel. WO
2011/ 023389PCT/ EP2010/ 005244 36 H322M non small cell |ung cancer cells were

obt ai ned fr @xankypde SCI col | ection. Tunor cell line was routinely cultured in
RPM 1640 'Hgﬂ @'ﬁ\@% i 9 i serum and 2nmv

L- gl utam nt;n%g{ éﬂ??{ka wa gﬂhé\gﬁd&{g@ﬁgilg{l?o%g%%rcgﬁat 5% CO2. Passage 4 was
used for cell transplantation. 5The human non small cell lung cancer cell

line H322M wad0'spas@uw ethBuukiSycelln seltired snDMEMBaz FatsNovk t OB 2mgd L+ nt o
the right flgaitkmife (SNEnACRE NAGTRAR, bHERL $BNIm PyRivhRd 181% HTE devA dat.
randor%satl , Eé% (g)%s after cell transpl a%t a'al onh @ntl bodi eﬁ \Iagtrfe
adni ni st er ed9 EJ5-QP7d) oxes gl Gsis yere spcubgted wit mly of thg WHISTRR cat ed
dosage of 2hufphkegd CUBY ahtitediesrfoe s atiai Oess wadne blised with fiatnprepatéicd on
t he sane days, m ni.sttati vol,u /o uRBan)
Ant i body No.cgﬁlearsiﬁ 82‘2‘@8*% Ufiﬁzlt(ang‘A\/T_lelﬁggg%% F%Ql&gl % g’r%&'s@% @%%@4
Hunmani zed CuBM Matl, bOdyMNo T35/ HEppHet4oh M RMSH/in &thagel) 10DpR@G ®Land SEQ
ID NG 23. 1 ans: r 1 hi¢l.e:.lreat 2, imeric
CUB4 (25 g 58_‘:@%) .Q’JT‘?‘g‘gtr@rrgh‘t“q&ggﬁ' ARG il FEHE el 2 gi( T (25
my/ kglQ . p) . centrifagedefar 1¢min at KOO RERThe lySaloRy erhiePBBERF MoSDI3BAGEDYNY/ kg
i.p).; standard protocol und transferred to nitrocellulose by Western blotting. Western
Blots were detected by an anti-phosphotyrosine antibody (4G10) or an anti-
phosphoCDCP1 antibody. The intensity of the phosphorylated CDCP1 was

determined by densiometric scanning (Biorad GS 800 densiometer).

15 Table 4: Percentage (%) stimulation of humanized CUB4 antibodies (relative
to chimeric CUB4)
Humanized
CUB4 Antibody | Percent ( %) stimulation
No.
Chimeric CUB4 100%
80 133%
69 112 %
47 96 %
135 72 %

All Humanized CUB4 Antibodies No. 80, No. 69, 47 and 135 showed a stimulation
of CDCP1 phosphorylation in DU-145 cells.

20 Example 6
In vivo tumor inhibition of humanized CUB4 antibodies

A) Study name: CDCP1_PZ_H322M_007

The present in vivo study was performed to compare the efficacy of chimeric anti-
CDCP1 antibody CUB4 with humanized versions of CUB4 antibody in the NCI-
25 H322M non small cell lung cancer model.



20In Figure 5a the in vivo tunor growh inhibition in human | ung cancer
H322M xenograft of hunmani zed CUB4 Anti bodies No. 69 and No. 135 and

chi meri c WOB411an83shody shown with a clearly inproved i nPCIER2010/005244r ot h

i nhibition of both humani zed CUB4 Ant36bodi es No. 69 and No. 135 conpared to
chimeric CUB4 antibody. 25 B) Study nane: CDCP1_PZ H322M 004 The present in
vivo study was perfornmed to conpare the efficacy of nmurine anti- CDCP1

anti body CUB4 with chinmeric anti-CDCP1 anti body CUB4 (nobuse VH and VL with
human | gGl G@Nl\/ambn rsegtlocell lungtdaecé\d@elllsﬁeei‘é/lobmmednﬁbm theINIC1 ooliecBOn.ancer

rodel . VD 3041 024389RCTI ERROL0. 089244, o F3TEM 1AL iGRLLed Ut cancer

cells were ot‘)ltl%lne was routinely
cultured in IR%AfemBJPQdemywns@mbIMnL@umnﬁ ad/fetial a bustensatatadm and

2 L gl ut aghfgughbrcH Gyl 02, PRlsSEe & 3 [ akE: BMBARPRRRRH, 5% CCP. Passage 4

was used fo transplantation. 5The human non Small cell |ung cancer
cell |ine H322M was subcutglneo s y inocul at d (SX%S eI ls) with matrigel
into the ri gihe hymak non $mall elUN&¢nger Cfl d’c’%‘?eﬁ Mag SUREUtapROUglYy  of
randonmi sat i qrochfatethss10fcers) veieh matrfgeingd dietridht Gank éNthebeide.es wer e
admnistered i.p. g7d until study term nation day 59 at the indicated
dosage of 10 t o ondi n s 40 ered on
t he sane da "H)‘?E%e ?h]grﬁl s'a?te |ét{1(?l\§/é.(;lcgc1 % yan?@rﬁgﬁsﬂi 1%&'8%? %Iﬁ%ﬁ'r%ezlt ment

Goup 1: Veliaospamateer. daritbodics wyerd adivinistered CoB47q qmswgy Ky 19026, 38 4@t ment
Group 5. Chigra7Ca (B4 Qoo abShgk o725 &g@% AR DPrebfhdidl V(e twdror

gr om h i nhi b| tion in human | ung cancer
10 administered on the same days. The admmlstratlon volume was 10 ml/kg.

Humanized CUB4 Antibody No.69 is based on VH and VL of SEQ ID NO:3 and
SEQ ID NO:15.

Humanized CUB4 Antibody No.135 is based on VH and VL of SEQ ID NO:3 and
SEQ ID NO:23.

15 Groups:
Treatment Group 1: Vehicle

Treatment Group 2: Chimeric CUB4 (25 mg/kg i.p).;
Treatment Group 3: Humanized CUB4 Antibody No. 69 (25 mg/kg i.p).;
Treatment Group 4: Humanized CUB4 Antibody No. 135 (25 mg/kg i.p).;

20 In Figure 5a the in vivo tumor growth inhibition in human lung cancer H322M
xenograft of humanized CUB4 Antibodies No. 69 and No. 135 and chimeric
CUB4 antibody shown with a clearly improved in vivo tumor growth inhibition of
both humanized CUB4 Antibodies No. 69 and No. 135 compared to chimeric
CUB4 antibody.

25
B) Study name: CDCP1_PZ_H322M_004

The present in vivo study was performed to compare the efficacy of murine anti-
CDCP1 antibody CUB4 with chimeric anti-CDCP1 antibody CUB4 (mouse VH
and VL with human IgG1 constant region) in the NCI-H322M non small cell lung

30 cancer model.



xenograft of nouse CUB4 anti body and chineric CUB4 antibody is shown with
an inproved in vivo tunor growth inhibition of chinmeric CUB4 anti body
conpar ed WO 2002838¢UB4 ant i body. WD 2011/ 023389PCT/ EP2®CU/EFR®HR445238 Pat ent
Clains 1. An antibody specifically binmding to human CDCP1 conprising a

vari abl e heavy chain domain (VH) of SEQID NO 1 and a variable |ight chain
domain (VL) of SEQ ID NGO 2 of CUB4 anti body, 5characterized in a) being
humani zed and b) conprising in said VH sequence: 10a Lysine (K) at position
57 instead @32PM @onisnell( dell luagctaaceradellnever®/obtaingdofomi tha NOI roltactian. of a

Proline (P), %J,l(lr d:%ﬁ%iniei @%Srolaﬁh% Qi RPMIE 9640 R} %ﬁﬁéme&ecﬁ@wﬁaﬂt i body

speci ficall y % conmprising a vari al heavy chain
domai n (VH) 1@1% detal bovie: seramdand varVabtglutemig ab BTG @oAayAe-wAtyratad SEQ |1 D

NG 2 of CUB4atrﬁG§ﬂhQFédaX 596 0@naphahsZe W ak Osed) foP 81 NGarltpmbitiopd and b)
conprising in sal VL sequence Oa Leuci ne (L) at position 33 instead of

Valine_(V), .and Trypto 05|t| ositions bein
nunberxd acelg%ed]‘?fﬁa‘f ORa i‘? ‘%W h’nﬁn a[nﬁgrd§e£d Fﬁé WaBlW%F%tﬁn?oélS%unan
CDCP1 conpr iisdduated (61 Dakll®) with matrigel into ﬁ&avghtcﬁllaak of lemsicer (VH) of SEQ I D
NO 1 and a variable light chain domain 25(VL) of SEQ ID NO 2 of CUB4
antibody,  Apimal treatment started at the day of randomisation 17 days after cell
transplantation. Antibodies were administered i.p. q7d until study termination day
59 at the indicated dosage of 10 mg/kg. Also the corresponding vehicle was

10 administered on the same days. The administration volume was 10 ml/kg.

Groups:
Treatment Group 1: Vehicle

Treatment Group 4: Murine CUB4 (10 mg/kgi.p.)
Treatment Group 5: Chimeric CUB4 (10 mg/kg i.p.)

15 In Figure 5b the in vivo tumor growth inhibition in human lung cancer H322M
xenograft of mouse CUB4 antibody and chimeric CUB4 antibody is shown with an
improved in vivo tumor growth inhibition of chimeric CUB4 antibody compared to
mouse CUB4 antibody.



characterized in a) being humani zed and b) conprising in said VH sequence:
a Lysine (K) at position 57 instead of Threonine (T) and a Valine (V) at
30posi ti omoa01/m23isead of a Proline (P), and c) conpri si RGTIRP2G18/0052¥4
sequence: a Leucine (L) at position 33 instead of Valine (V), and a
Tryptophan (W at position 47, all positions being nunbered according to
Kabat. WD 2011/ 023389PCT/ EP2010/ 005244 39 a Methionine (M at position 21,
all positions being nunbered according to Kabat. 5 5. 10 6. 15 7.
Patent Claims

1.  An antibody specifically binding to human CDCP1 comprising a variable
heavy chain domain (VH) of SEQ ID NO:1 and a variable light chain domain
(VL) of SEQ ID NO:2 of CUB4 antibody ,

5 characterized in
a) being humanized and

b) comprising in said VH sequence:

10 a Lysine (K) at position 57 instead of Threonine (T), and a Valine (V) at
position 60 instead of a Proline (P), all positions being numbered according
to Kabat.

2. An antibody specifically binding to human CDCP1 comprising a variable
15 heavy chain domain (VH) of SEQ ID NO:1 and a variable light chain domain
(VL) of SEQ ID NO:2 of CUB4 antibody ,
characterized in
a) being humanized and
b) comprising in said VL sequence:
20 a Leucine (L) at position 33 instead of Valine (V), and a Tryptophan (W) at
position 47, all positions being numbered according to Kabat.

3.  An antibody specifically binding to human CDCP1 comprising a variable

heavy chain domain (VH) of SEQ ID NO:1 and a variable light chain domain
25 (VL) of SEQ ID NO:2 of CUB4 antibody ,

characterized in

a) being humanized and

b) comprising in said VH sequence:

a Lysine (K) at position 57 instead of Threonine (T) and a Valine (V) at
30 position 60 instead of a Proline (P), and

c¢) comprising in said VL sequence:

a Leucine (L) at position 33 instead of Valine (V), and a Tryptophan (W) at

position 47, all positions being numbered according to Kabat.

35 4. The humanized antibody according to claims 2 or 3 , characterized in

comprising in said VL sequence:



20 25 8. 9. 30 10. 35 The humani zed anti body according to cl ains
2, 3 or 4, characterized in conprising in said VL sequence: a Gycine (Q
or a Argiwone1(i@}3sat position 24 instead of a Serine (Spcrardoblosstsne (A)
at position 25 instead of a Valine (M9, all positions being nunbered
according to Kabat. The humani zed anti body according to clains 2, 3 or 4,
characterized in conprising in said VL sequence: an Arginine (R at
position 24 instead of a Serine (S), and Alanine (A) at position 25 instead
of a Valine (V) , all positions being nunbered according to Kabat. The

humani zed anti bo ccor dj fo clai 3.0r .Characteri zed. in

Comri sing i ofi Mg et Podicy I flbogugons bofe RGeS AFRUNRAA of a
Serine (S),and Kahatine (A) at position 25 instead of a Valine (V) , all
posi ti ons being nunbered according to Kabat. An antibody specifically

bi ndi ng to human CDCP1 characterized in conprising a variable heavy chain
domai r§g (VH) Sof 3B humau@ed. antibody according to claims 2, 3 or 4, characterized in

comprising in said VL sequence:

a Glycine (G) or a Arginine (R) at position 24 instead of a Serine (S), and
Alanine (A) at position 25 instead of a Valine (V) , all positions being
10 numbered according to Kabat.

6. The humanized antibody according to claims 2, 3 or 4, characterized in

comprising in said VL sequence:

15 an Arginine (R) at position 24 instead of a Serine (S), and Alanine (A) at
position 25 instead of a Valine (V) , all positions being numbered according
to Kabat.

7. The humanized antibody according to claims 2, 3 or 4, characterized in

20 comprising in said VL sequence:

a Glycine (G) at position 24 instead of a Serine (S),and Alanine (A) at
position 25 instead of a Valine (V) , all positions being numbered according
to Kabat.
25
8. An antibody specifically binding to human CDCP1 characterized in
comprising a variable heavy chain domain (VH) of SEQ ID NO:3.

9. An antibody specifically binding to human CDCP1 characterized in
30 comprising a variable light chain domain (VL) of SEQ ID NO: 14, SEQ ID
NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, or SEQ ID NO: 18.

10. An antibody specifically binding to human CDCP1 characterized in An
antibody specifically binding to human CDCP1 characterized in comprising
35 a variable heavy chain domain (VH) of SEQ ID NO:3, and



An anti body specifically binding to human CDCP1 characterized in conprising
a variable light chain domain (VL) of SEQID NO 14, SEQID NO 15, SEQ ID
NO 16, SEQ20D/ix8917, or SEQ I D NO 18. An anti body specirfare@loloys2bi ndi ng
to human CDCPl characterized in An amni body specifically binding to human
CDCP1 characterized in conprising a variable heavy chain domain (VH of SEQ
ID NO 3, and WD 2011/ 023389PCT/ EP2010/ 005244 40 a light chain variable
domain (VL) of SEQID NO 14, SEQID NO 15, SEQID NGO 16, SEQ ID NO 17,
SEQ ID NO 18, dlhghi Ehal¥Ovariddle &dkhih PVINDof 88(Q IBERO: DANEEQAD, NOEQ | SEQIO. 22,

SEQ I D NO 23, ti n m 10
characterized i tlﬁgqéf ﬁg@ifb ﬁ%’u% Qﬁ\ﬁg legbggﬁa&?ﬁ?{/ﬂl)g gEbCS)[II—_:g\@D

and the |ight cB@jSEQAJADiNGI 21 (ﬁﬁ@\[lhl\(()l@ SEQIBEONOD2B»r B IDANQ: 24The

anti body according to claim 10, characterized in that the heavy chain

vari abl e domai nmg is SEQID NG 3. and the light chain variable domain
(VL) i% SEQ!ID a&%bOdJ{E‘f‘PSOfdmﬁéoéffﬁlmb]@d9halié‘é@‘ri1ﬁdﬁg tha ¢l ai m 10,
characterized i gheHe@ly thén Hedible A6RbIR W)I@E;Egmpmm (VH) is SEQID NO 3.
and the light chain varlable domain (VL) is SEQID NO 23. 2014. The

ant i body accord to clains 1 to 13, characterized in that said anti body
i s of human | gGiheslidhe khaif variable dorhm (3/it)iibSHY [&cNo: ddéng to clains 1 to 14,
characterized in that said antibody is glycosylated with a sugar chain at
Asn297 whereby the anount of fucose 25within said sugar chain is 65 % or

| onerl0 16. A2phdheactehadygstordmgtosiaimold, charpetezedgnilted hunmani zed ant i body
according to cl t ding to clains 1 to
15, for the tregitern%ﬁ% g?al%gﬁgéeigéaomyh&\gﬂé?g'tﬁgz\ellﬁéﬁggft’)ody according to
claims 1 to 15, adr the preparation of a medicanment for the treatnent of

cancer. the light chain variable domain (VL) is SEQ ID NO: 15.
15 13. The antibody according to claim 10, characterized in that
the heavy chain variable domain (VH) is SEQ ID NO:3.
and

the light chain variable domain (VL) is SEQ ID NO: 23.

20 14. The antibody according to claims 1 to 13, characterized in that said antibody

is of human IgG1 subclass.
15. The antibody according to claims 1 to 14, characterized in that said antibody
is glycosylated with a sugar chain at Asn297 whereby the amount of fucose

25 within said sugar chain is 65 % or lower.

16. A pharmaceutical composition comprising the humanized antibody

according to claims 1 to 15.
30 17. The antibody according to claims 1 to 15, for the treatment of cancer.

18. Use of the antibody according to claims 1 to 15, for the preparation of a

medicament for the treatment of cancer.

35 19. Nucleic acid encoding an the humanized antibody according to claims 1 to
15.



3519. Nucleic acid encoding an the humani zed anti body according to clains 1
to 15. WD 2011/ 023389PCT/ EP2010/ 005244 41 20. Expression vectors

cont ai ni lyoaonumBispc aci d according claim 19, capabl e ofPCeEmpre@s®i?gs sai d
nucleic acid in a prokaryotic or eukatlyotic host cell. 21. A prokaryotic or
eukaryotic host cell conprising a vector according to claim?20. 522. A

nmet hod for the production of a reconbi nant hunmani zed anti body according to
claims 1 to 15, characterized by expressing a nucleic acid according to
claim19 in2a. perIpaefssﬁ@hivecmrs eorkaningta sudhas ticidedckording cleino V2 ¢apgblsaifd

ggt :,ilbggé L;O[nhzalﬁgﬁ %%l?jg Eﬁld n}laglc a%? 1nla'élr5H£r90t§ Ju’il%}ﬁm: ho&dell AN ant I body

21. A prokaryotic or eukaryotic host cell comprising a vector according to

claim 20.

5 22. A method for the production of a recombinant humanized antibody
according to claims 1 to 15, characterized by expressing a nucleic acid
according to claim 19 in a prokaryotic or eukaryotic host cell and recovering

said antibody from said cell or the cell culture supernatant.
23.  An antibody obtained by the method of claim 22.

10



