Ant i bodi es against CDCP1 for the treatnent of cancer The present invention
relates to anti bodi es agai nst human CDCP1 binding to the sane epitope as
CUB4 (Depwoizniign3dde. DSM ACC2551) for the treatment of eamgPeo10BakHr ound
of the Invention 5Human CDCP1l ((CUB domain containing protein 1, B345,
CD318, SI MA135, TRASK; SEQ ID NO 1 and variants with nutation R525Q (i.e.
repl acenment of Arginine (R) with Qutamne (Q at amno acid position 525
of SEQID NO 1) and/or nutation G709D (i.e. replacenent of Gycine (G
with Aspartic acid (D) at am no, acid position 709 of SEQID NG 1)) is a
transmenbrane pr ot ei Angibedies against EDGRlfor the freatmenf of cape®y donmi ns. This

protein is found to be overexpressed in colon and lung cancers. Its
expressi on ITgégiredeit Gvchebtesteytd Bntibididteigaisahia WDCP Y bafdimatctheoma

cells. It has_been sho be tyraosi p h d.in a,cancer |
e, (W 20628 GongDs 2 cHE Tapbrigaaro REE G2 itor nd SRIBRES 41
4402-8; HoopemcerJ.D., et al., Oncogene 22 (2003) 1783-94; Perry, S.E. et
al ., FEBS Lett. 15 581 (2007) 1137-42; Brown, T.A., J. Biol. Chem 279

(2004) 1477l s8mindIftthe Inverfilon?! -+ Nat. Genet. 36 (2004) 40-45).
Al ternative | I pt variants encodi ng distinct isoforns have

been reported. WO 2002/ 004508 refers to CDCP1 as_t r i tigen
B345. 0 206 EHCHI(G1UER dognappepitaluing Pyt bt g%aﬁéﬁ@én%ﬁ%ﬁ 5
expressed irrllzﬁ%m,ew@tmiwo:turmﬂ \&ﬁbhtS.WMDnﬁﬁ/ ﬁﬁfnonsml(r.elﬁpﬁsemmmh y 1 az
protein invgl ved Inp,ovarian canc 2007/. .005502 t ) S an
conposi t i ond‘BEING a‘fvfathg&b‘faé%lgg Z@) tag\%‘é‘{‘} Agd cﬁSé%f?‘ 533 §U§9d®4%5@343
(and Conze, afd/oemuition GRORD K.e. Yeplaccabnt 8E Gly@&6(Ge0B)AspadicaacahtDBathr i ng,
HJ. et al., .cel |- &Hgg;? i i 25
for identi ffﬁ%&g&ﬁgﬁoéﬁogépéé?gﬁéeﬁ?ﬁgfém {:Sg‘: ] ’%@Sﬁ@éu r{ét.eﬂgﬁdrr&r?réa&ﬁl;_@f)f t he
| nvent® on Otlrea sstreecliplart GEB; domainp.ohhissprateim it fndytospe everesatessedpiindi ng
to human CDGRbnCharasgd irceRdIts BxpteQbvEIds SaElaRRividPBe dsetsdtiie A0REOSI tion
No. DSM ACC2 5%‘),for ﬁeaﬁgealtérren of cancer.. 2 - ThF i hvention further
conprises a?lSHCIN9EM LR Bt ResnsBawn o Be hapsige Phpsehory aéidq'tnc?p‘éanﬁg B4
(Deposi ti on liNe. (VDON0ACORE50; ScberliMestigeeqtVeettal gOncageer20 @001 4402h&r
characteriz i n_ that h i i e iR s SEQ
DN 7 andtREn 1 In et ghaPReessas 22 lOu0iAsoS P ST RS SRS S
heavylZhai n 58ar(R26®1)el I33r2; BrownSE@R.| D ROl Cheran?/% GHO0H) §Hi72: hal83; ¢Hai abl e
domain is S 1 C gayy, 1 i by o EQ ID
NG 23 and THec ] TR R D AR e R B
heavy chai n eperdingflistipgiegfprmsshasedeenyeRested1 and the i ght chain variabl e

domain is SEQ ID NO 32, or
WO 2002/004508 refers to CDCP1 as tumor associated antigen B345.

WO 2004/074481 relates to CDCP1 as glycoprotein antigen SIMA135 expressed in

20 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 CDCP1.

US 2004/0053343 (and Conze, T. et al., Ann. N. Y. Acad. Sci. 996 (2003) 222-6
and Buhring, H.J. et al., Stem Cells 22 (2004) 334-43) relates to CDCP1 antibodies

25 for identifying and/ or certain cell stem cell populations.

Summary of the Invention

One aspect of the invention is an antibody specifically binding to human CDCP1
characterized in binding to same epitope as CUB4 (Deposition No. DSM
ACC2551) for the treatment of cancer.



or a humani zed version thereof. The invention further conprises an

anti body characterized in binding to sane epitope as CUB4 (Deposition No.
DSM ACC2580)20f10m2339%ne treat nent of cancer, and 15f urt her pcharacimoizaed i n
that a) the heavy chain variable domain conprises a CDRHL region of SEQ ID
NO 9, a CDRH2 region of SEQ ID NGO 10,.2and a CDRH3 regi on of SEQ I D NO

11, and the light chain variable domain conprises a CDRL1 region of SEQ ID
NO 12, a CDRL2 region of SEQ ID NO 13, and a CDRL3 regi on 20of SEQ I D NG
14, or b) tIhe imeavionc fiather wenipaste an amtibody ehpractessedn itlCbiRiding égisameof SEQ
ID NO 17, a 2 i . S CORHR ' QID
NO 19, and “Phe&Pq gl‘sg(?ﬁgéngﬁés&tgﬁ%]hﬁggiyoﬁn&% Sgpdrrfrg)r?lthses a %%%E%Q?%fé’l %ﬁ of SEQ
| D NO. 20, du@BRichanaetgiioed ofth®EQ | D NO 21, and a CDRL3 25region of SEQ ID
NO 22, or c¢) the heavy chain variable domain conprises a CDRHL region of

SEQ I D NG 25, %?]%h@a\fye%éﬂ'ﬂ vafiabtEQohdidNid SEG 1027 dadHbe N8di @Raiaf SEQ
I D NO 27, and the |.ight chai %63/&% )| e donmai n conprises a 1 region of
SEQ | D NO 28, X20ERedomay)igs ‘8 NO 29, and a CDRL3 30regi on of SEQ

ID NO 30. WO 2)1id G2B306RGT v Etald Ao #5SBQ_IDANGE: hieér arab theclight fchhine
invention is a phar eut i cal i tion conprising an anti body
specifically bi H&Pﬁ@gg’@“ﬁ‘l}’n‘ﬁé@@mﬁér dcterized in binding to sane

epi tope as CUB4 o Bepbeivyi dnaitNwaridbdpidomainss13EQTIBY Nh&23t arshthedight whaimancer .
5Anot her aspect - ' Nig i . e of an antibody specifically
binding to humr@%ﬁ%g?ogﬁgﬁgﬁ%%ggﬁfgfndi n% to sane e(gi t ope aci CuB4
(Depot@tion No. dddhe hexpsemyn variale demapmisa?FQ@DoNG: Hetnd tsepght [haing he
treatment of cangghblAABHAR] is&HEHD NO: 2her i nvention is a method of
treatment of a patient sufferingthfro 10 cancer by adm nistering an

anti body speci f i€aMYNaPI29EiVAG YO PRSAEN CDCP1 characterized in binding to
same epitope as CUB4 (Deposition No. DSM ACC2551) to said patient in the
need of sucHHer satmbont furfiee domyeists an dntibbthe rchemnferized sn dnnding ith oxdne

var abl o donBl iy A tBRY BRpo i B BSNF RECIS! [ 5Ol EReTR 0,y

chai nl¥ar i afhaherehatanterigedsmghatar i abl e donmain is SEQ ID NO 24, or

a) the heavy chain variable domain comprises a CDRHI1 region of SEQ ID
NO: 9, a CDRH2 region of SEQ ID NO: 10, and a CDRH3 region of SEQ ID
NO: 11, and the light chain variable domain comprises a CDRLI region of
SEQ ID NO: 12, a CDRL2 region of SEQ ID NO: 13, and a CDRL3 region
20 of SEQ ID NO: 14, or
b) the heavy chain variable domain comprises a CDRHI1 region of SEQ ID
NO: 17, a CDRH2 region of SEQ ID NO: 18, and a CDRH3 region of SEQ
ID NO: 19, and the light chain variable domain comprises a CDRL1 region
of SEQ ID NO: 20, a CDRL2 region of SEQ ID NO: 21, and a CDRL3
25 region of SEQ ID NO: 22, or
c) the heavy chain variable domain comprises a CDRHI1 region of SEQ ID
NO: 25, a CDRH2 region of SEQ ID NO: 26, and a CDRH3 region of SEQ
ID NO: 27, and the light chain variable domain comprises a CDRLI1 region
of SEQ ID NO: 28, a CDRL2 region of SEQ ID NO: 29, and a CDRL3
30 region of SEQ ID NO: 30.

The invention further comprises an antibody according to the invention,

characterized in that said antibody is of human IgG1 subclass.



c) the heavy chain variable domain is SEQ 20vari able domain is SEQ I D NO
32, or or a humani zed version thereof. ID NGO 15 and the ID NO 23 and the
| D NO 3Iwendittesdi ght chain [ight chain light chain Po&EPRVSN0I2eH
further conprises an antibody according to the invention, characterized in
that a) the heavy chain variable domai n3conprises a CDRHL region of SEQ ID
25 NO 9, a CDRH2 region of SEQ ID NO 10, and a CDRH3 region of SEQ I D NO
11, and the light chain variable domain conprises a CDRL1 region of SEQID
NO 12, a ClRotheregpen off thSEfYdnBohids alfharanadesicaDRirBposiiio poPriSEDaAND NO

14, or b) the heay h f SEQ
ID 30 NO 17, &Bﬁﬁﬁg’ Qﬂeglﬁegﬁ%%@@%ﬁk%ag tgﬂépfgﬁaa%%l}nreﬁggn ot:‘a SEQ I D
NO 19, and the sking hplt@t‘aﬁSrC‘\}Bﬂ (R BPasitiRmie- @%M@@C@é%l)af%mtieqt@swcﬂf of SEQ
I D NO. 20, a CDRLZ.4egion of SEQID NO 21, and a CDRL3 region of SEQ ID
NO 22, or - 4 - c) the heavy chai n variabl e domain conpri ses a CDRHL

regi on_of SEQ 1D NO 25, on of SEQ | 26 d_a CDRHS

regi o of SESOLlsTNEpecs pf tﬁ?]éf“feﬁgo % € Wa‘?fﬁ'\%’f@é’g‘? ép%ﬁﬁ?ﬁﬂ RO Ces a
CDRL1 regi on of hghfan! TP 2eharacteciRU 2 inf eindingotto Sighd CepdOpe 285 @biB4a CDRL3
5regi on of SEQ i i g n that
sai d anti body |§BS?OSNU%HO b%&féﬁ%gzgln%ﬁg&%%\ggn |0(S)fna g(glt@ gll;tcfétrerglrl ses a
phar maceut i cal (trmpm@ltpfoancconprl sing said anti body. The invention further
conprises the of said antibody according for the preparation of a

medi cament Al idi&shécgar %Qﬁvéﬁhoﬁ@i‘&ﬁ{etho-ﬁhﬁtl%@tnﬁ'é{ﬁﬂfh@ﬂtléﬂ!%ﬁﬁ@ﬂing3ﬁ3ﬂr' ses a
nmet hod of treatnent of a patient suff ﬁ’é? g ‘c%,a{)] g adm nbﬁth;ll ng
sai d Hhti body t&agﬁr&yp%ﬁm@ﬁfmnﬁ qant ?Cl glly Pindipg g ffuman
characterized in binding to same epitope as CUB4 (Deposition No. DSM
ACC2551) to said patient in the need of such treatment.

The invention further comprises an antibody according to the invention,

characterized in that

15 a) the heavy chain variable domain is SEQ ID NO: 15 and the light chain
variable domain is SEQ ID NO: 16, or
b) the heavy chain variable domain is SEQ ID NO: 23 and the light chain
variable domain is SEQ ID NO: 24, or
c) the heavy chain variable domain is SEQ ID NO: 31 and the light chain
20 variable domain is SEQ ID NO: 32, or
or a humanized version thereof.

The invention further comprises an antibody according to the invention,

characterized in that

a) the heavy chain variable domain comprises a CDRH1 region of SEQ ID
25 NO: 9, a CDRH2 region of SEQ ID NO: 10, and a CDRH3 region of SEQ ID
NO: 11, and the light chain variable domain comprises a CDRLI region of
SEQ ID NO: 12, a CDRL2 region of SEQ ID NO: 13, and a CDRL3 region
of SEQ ID NO: 14, or
b) the heavy chain variable domain comprises a CDRHI1 region of SEQ ID
30 NO: 17, a CDRH2 region of SEQ ID NO: 18, and a CDRH3 region of SEQ
ID NO: 19, and the light chain variable domain comprises a CDRLI1 region
of SEQ ID NO: 20, a CDRL2 region of SEQ ID NO: 21, and a CDRL3
region of SEQ ID NO: 22, or



The invention provides nucleic acid encoding the anti body according to the
I nvention. The invention further provides expression vectors containing
nucl ei c awDR0HI28Idi ng to the invention capabl e of expr ®@ETiEPQUIOADI4TIUC] €i C
acid in a 15prokaryotic or eukaryotic host cell, and host cells containing
such vectors for the reconbi nant producydi-on of an anti body according to the
i nvention. The invention further conprises a prokaryotic or eukaryotic host
cell conprising a vector according to the invention. The invention further
conpri ses a net kpthe beavy uhajor catiabtd domaih cempeisenhiGI2RH1 region rof i 338 yD
according to the;A. t C ' . CRRIB Plsgd el I d
according to thz«?'%sg%t?@%ﬁﬁkg{o%r%%g(ggtﬁi@éb?é’gjngza?gqt i C E%g(%lpggls?eand
recovering sai d IRNMObadyard b light ghain|variahle demaie pomprises (i €DREJ elicgionant .

The invention furtdigy 1DONRY:iReS: EPRIZNtRAAYT SBLAIMAIODY IS bkd aaCDREGNDI nant
met hod. It has now surgrl Sl nlglpy geen found that the anti bodies specifically
bindinyg to 25 cegeR obRERABRPL 78d in binding to same epitope as CUB4
(Deposition No. DSM ACC2551) are especially useful for the treatnent of
cancer conp®refdrabdy SCRMtiBOdY 13ochaestdrizediinghdt sant rdibodpiis opdeman IGOCPL | i ke

e.g. CUBL it No.. DSM ARC2569 il ed | Pt
I n\%ent I on gg‘?"‘ﬁc Q%J:Siﬂ%nmvﬁgd?/n re ereg %:%mﬁﬁ%ae%heago}%ﬁ%géézﬁ%lggc&%%?ﬁnt he
Deposi ti on NompBSig/AaEb satibddyo fheHEnyerion] fustherpompass the 1of sagl antpdyn30)

with the he [ ' i jeght
chain vari a% %org%%afi%ﬁ l?évﬁéﬂa%g%@‘lz/{‘g(zeg? %%§%?6%2%4§m&&% ];HO%EQ | D

5 -
NO 810 Sai d imysmsonHfurtherdgomansgsex imsthed ¥ tisatiesm Pt 3 MatifRinsuEseng. Pf?“f‘he

Deposi tion @Qhnddp by@&Milﬁ@_@ﬁ_ﬁ% dai REVEDdyWa Saidgdtientyin Heided od sikar tradaemer sity
Tubi ngen, Univcrsitatsklini kum TUbi ngen, Geissweg 3, 72076 Tubi ngen). 5The

i nvention c rises.an ant.ibody speci.f.icallLy bi.ndi to h
char act er i zdd'ci HVEMHQ REoYidess ARl pfiflgp%ncggx'@ugf ¢ %oo i ?‘%ﬁ&ﬂé Dé_f\?]
ACC2551) f orintdnéionr Ehe ieventioh fosthereprovides dxprassion ovectos chetaindegrpitises an
anti body aCCaQ{ddhg&r&iﬁgtaetﬂenmhﬂi&p ’caﬁeﬁf% et &rp'rgsgﬂg' id NRlcleic acid in a

15 prokaryotic or eukaryotic host cell, and host cells containing such vectors for the

recombinant production of an antibody according to the invention.

The invention further comprises a prokaryotic or eukaryotic host cell comprising a

vector according to the invention.

The invention further comprises a method for the production of a recombinant
20 antibody according to the invention, characterized by expressing a nucleic acid
according to the invention in a prokaryotic or eukaryotic host cell and recovering
said antibody from said cell or the cell culture supernatant. The invention further

comprises the antibody obtained by such a recombinant method.

It has now surprisingly been found that the antibodies specifically binding to

25 CDCP1 characterized in binding to same epitope as CUB4 (Deposition No. DSM
ACC2551) are especially useful for the treatment of cancer compared to CDCP1
antibodies binding to other epitopes of CDCPI like e.g. CUBI1 (Deposition No.
DSM ACC2569).

Detailed Description of the Invention

30 The CUB4 antibody refers to the deposited antibody with the Deposition No. DSM
ACC2551 from DE 10242146 (EP 1 396 501, US 7,541,030) with the heavy chain
variable domain (VH) of SEQ ID NO: 7 and the light chain variable domain (VL)



10t he heavy chain variable domain is SEQID NO 7 and the light chain
variable domain is SEQ ID NO 8, or a humani zed version thereof. The

i nvent i orwpupties3%onpri ses an anti body accordi ng to th®CIriPenniong4s
characterized in that 15the heavy chain variable domain is SEQ ID NGO 15
and the light chain variable domain is-SEQ ID NO 16, or or a humani zed
version thereof. The invention further conprises an antibody according to
the invention, characterized in that 20the heavy chain variable domain is
SEQ I D NO. 23 SBHQIID MNO1 8.c8uid €iB4 antilradylis epabifically bisdigE®@ homyoCDUPl.or or a

humani zed v I T i d
nccording t o T DuhERTRE NG IOSMOUETaSIT, (D2 “39%‘%%’322@‘3&?2%?‘29 ’
vari abl e dofdiiverpity SE@IDBEINOUIBIC@MSHH@WWgr:ﬁu*’lf’fgﬁﬂ,n Gaisses e3dol’f i s SEQ
ID NG 32, afijpHged).Numani zed version thereof. 6 - the heavy chain

vari abl e domaln corrprlses a CDRHL region of SEQID NO 9, a CDRH2 region of

SEQ I D. NGO 10, and a CDRH3 regi on of SE 1 dt I
vari ab! e dongen! VSR scgglpgsmlar}tgﬁﬁg%pg{ali%%@' l[H' ﬁe %D@ZEI E&H Zlgln on
of SEQ | D NGharhdteria¢dl ia biodiny ntegsanre abitdnEQsl DUKA (Mposnoﬁ hidoi MYVt i on

further conpy I ng to the invention, characterized in
that the he ?égi Eor\?tgé#rg%%nggﬁ%ng&comn ses a CDRHL region of SEQ I D NO

17, a CDRH2 region of SEQ ID NO 18, and a _CDRH3 region of SEQID.
The invention further comprises an antibody according to the invention,

characterized in that

10 the heavy chain variable domain is SEQ ID NO: 7 and the light chain
variable domain is SEQ ID NO: 8,

or a humanized version thereof.

The invention further comprises an antibody according to the invention,

characterized in that

15 the heavy chain variable domain is SEQ ID NO: 15 and the light chain
variable domain is SEQ ID NO: 16, or

or a humanized version thereof.

The invention further comprises an antibody according to the invention,

characterized in that

20 the heavy chain variable domain is SEQ ID NO: 23 and the light chain
variable domain is SEQ ID NO: 24, or
or a humanized version thereof.

The invention further comprises an antibody according to the invention,

characterized in that

25 the heavy chain variable domain is SEQ ID NO: 31 and the light chain
variable domain is SEQ ID NO: 32, or

or a humanized version thereof.

The invention further comprises an antibody according to the invention,

characterized in that



10 NGO 19, and the light chain variable domain conprises a CDRL1 region of
SEQ ID NO 20, a CDRL2 region of SEQ ID NO 21, and a CDRL3 region of SEQ
| D NO 22vocapiifingsdonventi on further conprises an anti bodgTaPe@osddizgsto t he
i nvention, characterized in that 15the heavy chain variabl e donain
conprises a CDRHL region of SEQ ID NO -85, a CDRH2 region of SEQ ID NO 26,
and a CDRH3 region of SEQ ID NO 27, and the light chain variable domain
conprises a CDRL1 region of SEQID NO 28, a CDRL2 region of SEQ ID NO 29,
and a CDRL3 r egitienhely SEGQn|vBriblile ddtair2@Fhperitee aiDRHil irbgidy of SEEDHPAETes t he
various forns of o [ to
whol e anti bodi es’ gn@?@%‘?}lﬁéﬁ H€$§8qﬁ N h#ﬂdgagln@l?gﬂ%gggg?gﬁr%@ gﬁ?he
invention is préfleambthe lightg |V2@@b1&rﬁquom§ﬁﬁ?$eﬂf Rdplt reggayof 3EQf ur t her
genetical Iy engieqped22atdBREY rBgioh YTHEY IDNROSN3Y asd arCBRILS repieRastt i es
according to the jnveniion are refai ned. "Antibody’ fragments” conprise 25
a port5 on of a NHQ mé{%tﬁ‘ aht i body, preferably the variable domain
thereof, or at |east the antigen binding site thereof. Exanples of antibody
fragrrent S i MleUgevetttiahoflirter somptises c hai antiokdiybackordinge tal the, imvedtion,

mul ti speci f| anti. b%pnqﬁ formed from anti body fragments. scFv anti bodi es
are, e.g., 8?%685 | uston, J.S., Methods in Enzynol. 203 (1991) 46-88.
In addltlon ant i body fragnents conprise 30 single chain polypeptides

havi ng the char 4t beavstchais \@nable\ﬂqwna@rnpnmﬁéﬂsRHéurﬁ@loamf§ fgé\%nm e

together with aYlL,qQEHRHD: reflonQt @EQ"—IDdNOa'IE MdgicORHY Jof SEQeDy being

able to assenble fo ther Wt h r@r&etoafunctlon gﬁ)n bflndlng

site Hhd t her ebyN@r &% adrife dight g]i‘%?jéffi’f‘i‘ €& CMath CARPRIFS dy Yo the

-7 _ nventl on smlmemmszd pODRLAN@Eioardfi SRQIYD NO: 2 hpandcd Gmﬂngldnody

conposi tion” refer to a pr epar ation of anti body nol ecul es of
e Y inatiee

a single am no P®h. The term "hunani zed anti body" or
"humani zed version of an anti body"” refers to antibodies in which the
framewor k ariheorinventinp| urther acympristst en nanitegyr egeasdisrs (CORF Hexeatipeen
nodi fi ed tocﬁ%‘i@{ehgé‘dﬁﬂﬁ {COR (e.g. CDR3) of an inmmunoglobulin of different
speci es as corrpare to t at of the parent immunoglobulin. In a preferred

enbodi ment, a i.s grafted i t he. fr gi on of
a humkh anti bodﬁh? Beade/éﬁamevammp BISES Bg” Tegloa o ﬁ& lgﬁf(Zchrrann,
L. et al., Naturg, B&ZDRHQ&%gloa&&"mIDaNO Jzel\lemd)ercgakml\ﬂegﬁn et SEAD ID Nat ur e
314 (1985) 268- Th er nocl ni r C al

ant i body conposﬁﬁgo?iz %sz %‘gel@ﬁg’m r}’*‘?@f & do I{ Q&gén%e(rga F%Lgf} g{b

nmol ecul es of a :SE(QIIB N@i 28 aCDRISorgwi QfSﬁQ Iﬁ’H‘éOt a9mndca1pmh3cream body

refers to a nong SWD% igpody conprising a 15 variable region, i.e.,
bi ndi ng regi on, from nouse and at |east a portion of a constant region

derived froma different squrce or speC| es, . usu e E’ ‘g%b r econbi nant
DNA t 8 hni quidie. (Al meRiikodynt PIMOMREESEs otbsr VAT gorﬂ%ugé 5‘&1 P UCREFSon and

a human consh@ding it @0t Bélﬂgﬂﬁﬁ@&l ) {Vhollérzﬁhhﬁbdhed andSlaﬁiﬁlbchit frigmerts. Cl’herrer ic

anti bodies are, t uct ressed I obul |4 &S i ng DNA
20 segnents aé‘HBB%f ﬁ‘g“’F f‘g T 1S,Pr€,{§FT%§bg§’uF“§6}Z8ns an(()jd Dlﬁﬁgééer?nent s
encodi ng hurmnboahsmmd@fthbxugemncaibsemneereigammdy(asmngfaerths derathmtrﬁerl c

anti bodi es” sﬁgc%ggh}e?%t& ﬁ'lg ?&e%glgﬂtaré ﬁ:Yzﬁﬁ'éd ?\nﬁ’ﬁ@d}; ﬂgérﬁehtg’ \%&hfxt?set he

class or sutPc or changed I gi nal
anti bagly. chhor'tlehmfeaf full length asibiody, preterahly ghe é‘P’é?l?l%dloiT@“hﬁlereOf or at

"class-swit qbagd tﬁ@tahQQéH Bﬁtdmé\/@tté‘@l%?eofzixﬁﬂl’pldarmb&ﬁlﬂwwﬂagmédw igdddodi es
i nvol ve conventi onal mbi nant %ene tr nsfe t| on. tg &J@ﬁﬂ%’s now

wel | known |dr\abt%l§sals’cng es%l@m antibody\pe chl@ éscpe%f ,angbgdie Acad
Sci. USA 81 f(ck8htib63}p lfr feimts. USFS, 2iBodiad aa@de BIS des@kd2itd Hustdnydrs.CDCP1

NE') ? gg?bﬁ%?@ﬁ%{gl h2 I[I%"E?.IIO%I@ glr?;bl%gég§ In. ?%npﬁgce#s a%ﬁg}&r g| nﬁlleeS(ES) P
wi t h @ ut anisigl¢ Gaintpolypeptadesdiasingabe t:h&mctmwéfofsé(}l flompjo, namelyrhs

G/ D
mutation GrQRR (o asgen}tgg%geﬂggg&lpb&i/ @o D%r 68 Wi ddinfi Bﬁfdtiﬁg:toa@bépﬁ ) at

am no acid pOSItIOﬂ i's_a transnenbrane proteln

cont ai ni ng trmedy bRINg A0k HQﬁSa?m@@BO&Rsh% wigh a7y go’ﬁ?’@t@l%fq%“?%ﬁ&“g%‘ be

over expr essefindifig 3R6 Ah@ &8sl bR MEEpDpertics of ¥RrBEBOON atRYdihg it the
correlated with %he netastatic ability



WO 2011/ 023390PCT/ EP2010/ 005245 8 of carcinoma cells. It has been shown to
be tyrosi ne phosphorylated in a cancer cell line. (WD 2002/ 004508;

Scher | - MIEO20B882339M , et al., Oncogene 20 (2001) 4402- 8PCHIEFREN/00R4D. et

al ., Oncogene 22 (2003) 1783-94; Perry, S.E. et al., FEBS Lett. 581 (2007)
1137-42; Brown, T.A., J. Biol. Chem 279-(2004) 14772-14783; Oa, T. et

5al ., Nat. Genet. 36 (2004) 40-45). Alternatively spliced transcript

vari ants encodi ng distinct isofornms have been reported. The term "Kabat
nunberi ng" dmvehtionbeTheg tansor thonpctanakKabatibody? "dEU ‘inmetexlongh| esfgbagiyner wi se

stated, is ' s ' f | | ;
ant1 body usPPRLoEeps e RURPfckEkdo dort Ml AUrAHER0 InoRelles o ISEE o
101 mrunol ogiagano eid epapesitien.nlhederm Pupnanzedetibpd Geery ihuganigsd verian of
L.nf\ g: ;ut teg %& ﬁ*g‘ﬁ%& , Tf&% I&?‘%ﬂl%odl}@ iﬁWl%%]_) }hedﬁ'ﬁméﬁ'eﬂ(f Wiai ‘I‘bolr)r'_l'p‘}%lﬁ@ﬂtﬁﬂyc alt Ihy
. ‘refers to an anti speci fi ndi o the
human %DCPl dsfermyuns reﬂ%“ﬁ(ﬁ@?‘héa a‘?"reﬁi‘{“gfgg%‘y ES’f“pol@“S\?gﬁ%@S& {elg.' 6%’31)0- 8
gplél 1 or :c](c)}w_ran ﬂhﬁﬁlgbgbblyl_irofofaiiﬁa-ﬁmalsp&ies; ad .comphrednwl tHat aof thtSpdremer . The
inding affinity i term ned w.t | AfiLN .
surface pla WB%#‘?@%BH@%’?& at%rgﬂeﬁ'ieauegl b%gﬁé%lg’r%%%?é e%u%én%ﬁ%%?tllg %%Q}eﬁs
Epeg! fical | yntoi thei frgmewokiumagiotDOPa" heman satibody dp nprepdrer thet thummanazadi body
inding to i | lngli n i At 15 0-8
T/ 1 or | oulBg S, B Rl B, ndl NSl N A Db y

of KDIQ. 0 x NeyborgepM1S.et El.-d‘l%uﬂ?(ﬁlfz(@@)ﬂc%ﬁ-l%m)-me i nvention further

conprises an antibody specifically binding to human CDCP1, characterized in
that the heawe tehad "myasdl@i andbe@i" rori "nonoCohfl AEtbodp campotitien'! aghsedchai n

vari able domain is.SEQ ID NO 16 humani zed, version thereof . 25The

i nvention f[ﬁf%rregeé rPsgrfpﬁrﬁgi%t(%S%Iboéﬁeg\oﬁc%elsI S’/fs i %‘81‘5%93%‘3“%&%%
CDCP1, char aotmpokitied. i n t hat the heavy chain variable domain is SEQ | D NO
23 and the light chain variable domain is SEQ ID NO 24, or a hunani zed

version t her—ﬁ]%f termV\Q:}%Ql%x]lé %ﬁ%%@ﬁ@é@g%lq/ dnééenal antibody comprising a

15 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
DNA techniques. Chimeric antibodies comprising a mouse variable region and a
human constant region are especially preferred. Such rathuman chimeric
antibodies are the product of expressed immunoglobulin genes comprising DNA

20 segments encoding rat immunoglobulin variable regions and DNA segments
encoding human immunoglobulin constant regions. Other forms of "chimeric
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

25 for producing chimeric antibodies involve conventional recombinant DNA and
gene transfection techniques now well known in the art (see, e.g., Morrison, S.L. 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,
30 TRASK; SEQ ID NO: 1 and variants with mutation R525Q (i.e. replacement of
Arginine (R) with Glutamine (Q) at amino acid position 525 of SEQ ID NO: 1)
and/or mutation G709D (i.e. replacement of Glycine (G) with Aspartic acid (D) at
amino acid position 709 of SEQ ID NO: 1)) is a transmembrane protein containing
three extracellular CUB domains. This protein is found to be overexpressed in

35 colon and lung cancers. Its expression level is correlated with the metastatic ability



9 - the heavy chain variable domain is SEQID NGO 31 and the light chain
variable domain is SEQ ID NO 32, or a humani zed version thereof. The

i nvent i orwbunties3seonpri ses an anti body specifically bi rdirmp2aio/o0bizasin
CDCP1, characterized in that 5the heavy chain variable domain conprises a
CDRH1 region of SEQID NO 9, a CDRH2 reggion of SEQ ID NGO 10, and a CDRH3
region of SEQID NO 11, and the |ight chain vari able domain conprises a
CDRL1 region of SEQID NO 12, a CDRL2 region of SEQ ID NO 13, and a CDRL3
regi on of SbQcioind@a cbils. Il Batlecenshiewh tmbe fynodihephasphpnylatakinancaaner dstidy

f [ h
e ) SR o B i o b o
of SEQ | D N&looper, Jdhet al..CDRIa@ene? @9 3} 1 BBcP4 Iemyy; S4H et %lnd:EcB% et chain

vari abl e do I4bS L1y i 4) Q4i2-12983; 0teDRL& 1 egi on
V2 o Ng(bd‘qcl%@dz Q§o@nGPR 1. "ER61. @hef, 2&5%%@ D4hi). 12983, DR 2

furthet comghiNak GenetaAf KM 49;&& y “H“E‘H?W‘SF%?H?H’FI\E)& ApSSTIRE MAANERRspding

char act eri zektindt isbRkmt Revdermtepdidn vari abl e domain conprises a CDRHL
regi on of SEQID NO 20 25, a CDRH2 regi on of SEQ ID NGO 26, and a CDRH3

region of S D the ligh « £S a
CDgRLl regio te@ﬁNglﬂ Eatl\@mn%mg 0 I g(r:]coo lhggéq?%g@pzlgemaé a CDRL3
regi on of SH@ldsDoierwise staideistdafimed eﬁtheap@'ibe@@g@tfélge msigpet i A-2d&ndeRi nant
of huran CD%E&b&gf %gm Cafﬁj é&%hélﬁakhlyatblenc&nngséqqe@asa& ipRaeins &Ppi t opes

usual lé consi st active surface groupi gN mol ecul es tsuch as
c

ani nol@ci ds Imw&m{caéﬂaéﬂ%qﬁaﬁﬂs ednPubigallegitle Serdfes ﬁ‘g‘?@l SPERIPEES Ot hr ee

di mensi onal daltHCBEthaddaCE) adey)i stics, as well as specific charge
characteristics. Confornational and nonconf ormati onal epitopes are

di st hed t t bi the f | ost
"t he 30pr bt Bfeise sty ouhfiok 8 MO SIS b0 Heoner EpbBiubGosoas
- 10 - The tspemﬁédll)nkﬁndxyagtto thérbumam€REP t optigeas ToRIBMdimE:pbwityiisof Kd)- DSM

A0C2551) " a3 HROSF 1651 ¢® hRlRbP 1dver2frefithily GPG i naMnBflY 090 oqilo”f}ﬁo!/ln&e ntion

t hat bi nds to he same epitope o antib
(Depodf t i on lewwer. (b biating siffinigy Fﬁd@eteﬂméecbmlfthdbétab@ﬁélwlbg @ﬁsé‘b’t 9““(5‘f a%n

ant i - CDCP1 %ﬂ%@pgbésﬁt)n tr@s%nﬁn&r @:5 ud (Bl‘ﬁ&hb@ﬁ' TRY Qﬁ“ﬂﬂﬂ)@ﬂiﬂsﬁ@ﬁﬁwﬂyng
t echni ques known I n_the

Surface Pl adHnRé B W&ﬁ’é ’ aﬁ‘t‘? ﬁ‘ef%“ﬁ @8:?&55?@ b‘é‘gmgnté?zlﬂ’én
i nhi bition a(slsaylraﬁngkht\eitmmmdiﬂf@amuylofmn Oam@ bowy1 GUBAet Regadi KDon No.

CUACT251) b BRI PP L BEs i HTkERPK I SREPT 5607 0 2

Bi ndi ng of sane epl tope as
20 mol/l).

The invention further comprises an antibody specifically binding to human
CDCPI1, characterized in that

the heavy chain variable domain is SEQ ID NO: 15 and the light chain
variable domain is SEQ ID NO: 16, or a humanized version thereof.

25 The invention further comprises an antibody specifically binding to human
CDCP1, characterized in that

the heavy chain variable domain is SEQ ID NO: 23 and the light chain
variable domain is SEQ ID NO: 24, or a humanized version thereof.

The invention further comprises an antibody specifically binding to human
30 CDCP1, characterized in that



10 inhibited and no binding signal is detected after addition of the test
anti body. (e.g. 100 seconds after the injection tine (= 0 seconds) of the
test antiwoayiasdi ndi ng signal is not higher than thePsirgrad10mos2ihe ti ne
of injection; the signal is measured in RU (Relative Units)) (e.g.

CDCP1- 004, CDCP1-012, CDCP1-015, see Fi.gure 3a). Binding of antibodies
binding to a different epitope as CUB4 is not inhibited and a 15 bi ndi ng
signal is detected after addition of the test antibody (e.g. CUB' and CUB3,
see Figure 3b) (e geavJ;OGhamo»(andbleacﬂdmaintilaeSE(gjI&:NanMianré the lght ebaimds) t he

bi ndi ng si gnal I &gt i on; the
signal is measuréﬂztgblgla ’; W??é?@hﬁ‘ﬂ%g%d;ﬁer én:tnvestl gated by a
Bl Acore assay (Pharnaci a Bi osensor AB, Uppsal a, Swed as, descr.i bed. e.qg.

i n Exanpl e Xhe2@meation Hfurthen €omprsssn’ an(%trhOém a)eatfwallh Bindiag| foyumanai n

(VL), vari aliscoprmhsicRtized ey chain (VH)) as used herein denotes each of
the pair of T1ght’ and heavy chain domains which are involved directly in

bi ndi th t th Th b
dormi nS. have « nehe iy GoRrafabie i Bomiavs Ao BE R RS B N
Lr a{nﬁwor k EFR) rgeglcj(]g)EHMe@en eéaﬁsg@NOaﬂ@ andokg)@p%msﬁmm Nnect ed
Y ree ypervarig he fi c?lgzl b1eC& 19@391 ﬁ%é(s ) rg'ftgl %PQI%%;S -
y

CDRs). The frarrevvbr regions a et c ormation_a

form | oops conndBtNEy i2he @IQRMer@gIOthfL&EQrI@ Nehd3cerd a GDBASHeaten of ar e
held in their t@wng onal structure by the framework regions and form
together with the fromthe other chai n the antigen binding site. The

30 anti body's heavy .and_|ight chain CDR3 ons rticularl
i npor t@nt r oihe invepfign bﬁuﬁh N FOTPEEES 3B ??}} 1c8¥iy?h153 ? %’
accordi ng tq:mﬁplldmumtdr'@ad&mﬁat herefore pr OVI de a further object of the

i nventi on. The term "antigen-binding portion of an anti body" when used
herein refer to e NO:
responsi bl e for tﬁgﬁ gma‘@n%fecﬁc 08 n§é§ aglt)ndl

n ort i on of “an
ant i body corrprl slds aa(ﬁDRbIZal@g@nr@fs%QéD Nﬂarh ; h@d an Q@Kg‘ﬁéﬁﬁwpa?fys%(ét@r ni ni ng
regions” " CDRRO: 19, hﬁldtfﬁemgh@%alg%n%lediomnp%ﬁqbﬁ&s @tmmamg;dapslﬁ/ of

the i nventl on contal n_si X_conpl enent g r

whi chl2ont ri but éyEQi IDNQ; 3¢ %Q%reg@%%reééléflgﬁqéy %CWF% R te f or
antigen. There grsEdImedieryy chain variabl e donain CDRs 5 (CDRH1, CDRH2
and CDRH3) and three light chain variable domain CDRs (CDRL1, CDRL2 and

CDRL3). The .extent and_fr amewor k i i et
conpari son t90 I%Voeﬁ‘ﬁ?'ll C@ﬁ&gﬁ apavLoet am‘mlriltgt%él1 |§pé§gﬁ;ée?4c§%lqﬁ% v@ﬂl E rﬁose
regi ons haveCE@Bh deficteededocthatli ng to variability anmong the sequences.

10" Franmewor k" or "FR' regions are those variable donmain regions other than

the hypervari ablge heg) aﬁlevsarfisfesa@ﬁalh%aﬁ?ﬂsmf CDRYH1 %@wanm%mwoi i ght

and heavy chain vari abl e dongi ns_ of gégco from EQ&R
CterfPnus the domdi GRRHR1regonrAf S N and FR
regions are det exot Qedaxﬂi:ﬁﬁrlcghlﬂ@hilﬂ \taheblstcamh’m domtefibesi 4 CRRIOF regidmdf et

al ., Sequences otegin nmunNo e ubllc
Heal th Servi ce, O#\]l:a(? j@nlg{) ?g’s‘i ?Pﬁil‘ejsreﬁonl—%foﬁ(ﬁ%bﬁh hgg’d%&d ?/gﬂlﬁlggﬁgl and/ or

t hose residues fcrfcﬂﬁ@l]l)lh{(pceaﬂ/arl abl e | oop” The terns "nucleic acid" or
"nucl eic acid nol ecul e", as used herein, are i ntended to include DNA

mol ecul es an@ %ﬁgg&’eam&egﬂygﬁ&hﬁ AG SRR USRI 2bable of

si ngl e- stranded or st rande but preferq?y%{ IS dg gle s{]randed DNA.
The t&Fm " arfipeeifigalixibinding ioean atihody. Epitepesgisnalbatnsist 9é cBemically @ciyoup of
natural |y ocgbfaté @oﬁﬁﬁé&oéﬁﬁ/ nﬁﬁe@n@sngloacmsmmﬁa§magsughxanideec}(atdsram letter

code: ala, one |etter i ni.ne spar a asn

aspartic aci‘ifu(“i% gpitges ?‘éy%tg%%chféc Elgf/%d‘ IOBI%u?tS‘eprf"H% ‘%ﬁ'fa}?ger@?l‘:é %{ir\rll) c
acid (glu, Bs, spgd:ly‘lc|chergegihynac@hstlcs2€ohfmdom a(ltlunsncqﬂ)fonmamhelumlmesu | e,
1), IeUC|ne Ph ni ne
(phe, F), pra((gf:l hsém?l I’Shé(y% thi ﬂey&ndlﬁ é P r{ﬁ%@ﬁ?&h?@g&%eé %{#ﬁr,19+§s@3{{1?il§/%t ophan
(trp, 30y, typressnpeo «thnaturmgsomtsval ine (val, V). The anti body according to
the invention is characterized in that the constant region is of human
origin, and is preferably of human | gGL subcl ass. The constant region 30

i ncl udes the heavy chain and |ight chain constant region of an anti body.
The heavy chain constant region conprises in NNtermnal to C-termnal
direction an antibody constant heavy chain domain 1 (CH 1), an anti body

hi nge region (HR), an anti body heavy chain constant domain 2 (CH2), and an
anti body heavy chain constant domain 3 (CH3),; and optionally an anti body
heavy chain constant domain 4 (CH4)




- 12 - in case of an antibody of the subclass IgE. The |light chain constant
regi on conprises an antibody |light chain constant domain (CL). The anti body
| i ght chawe 20origs3®nt dormain (CL) can be K (kappa) or X, PCrawpaajpos2ich
constant chains are well known in the state of the art and e.g. described
by Kabat, E., A, (see e.g. 5 Johnson,-®-and Wi, T., T., Nucleic Acids
Res. 28 (2000) 214-218). For exanple, a useful human heavy chai n constant
region of 1gGlL subclass conprises an am no acid sequence of SEQ ID NO 3.
For exanpl e Tha tersefhihding tathel sagietepibps a5 CUBSt(Rapositéei Bn. DEND 5B ami no
aci d sequenag ol RerARRReL IO oERRTILIORRIRAY of 30 AtclorsHa bRIND 1

anot her USG aln constant region conpri ses, an 10am no aCI d

sequence of same capiigne ang EDQiﬁanh vty tthh antikedyo f Uk §E€PQSE§1‘NON°5 D¥e -~
part” of an Aﬁf@??ﬂﬂ%lﬂd@ TRE ehitpd Mﬁ&ing pr&seirtyYofl at dHtindDUP 10dntiBBd R Bf thHeody t 0

an anti gen, but exhi bit variou or functions t of
ant i body" i Presepte HKEREN Wo&ﬁ qeée‘FH’éeds RF‘PB&SC‘H&"H‘*%@O&HH rﬁ&h AT ﬂ}? t he
basi s of pagAdOPLheEbiAgds afeaguttd BOZE &6 by Bupfane Plagmon Rekenamce (RPRcincin

" mminogh obulf A4t FamBR s B, ALl dssa &y JEBRER; gﬁl‘“fﬂéamﬂdﬂ‘?’ém and
several of t(]iiéBe (Prepositéorf Not D&M NCC2Sd) rtmtrdlllsubmlda@s@fst (eltgamaypb@c;y toeg, g.
19GL ., 19&2,¢ {sre':@rl-gg ?? %ndllngﬂf ant1§&ﬂe§ Bifiding %‘fl‘?er éjdr&geﬂxf?) the gy chain

constant reg |ons asses of |nnuno | obulins are called a, 5,
c, y,1@&nd u mhlbléﬁgﬁbél!d pe bindinmpsigeal ig detgeted éf‘era?‘fidétl*ﬂfl pbily tesd agfibestt (58
i nvolved in 16@@&&@%&'@9{1% idpeass eife (ee(b hecoﬂagloarttnatdsyanﬁtwyahé bihdﬁmd CDC

conpl enent - de nden t ot oxi Ci.t agt.l vati on

l(3| nang and S%‘g bi‘kﬁ?'%/b'i ‘?ngg@)ﬁg F@%‘h ‘hSl megsured i at eg
by bi ndi ng ®U ¢Rreptiesremitsf)deigoCDOR] - 0@4 t(mcn: Opza,rGSDG?Plfﬁj§t sdeglﬁgamiiabody
subcl asses. é/\g%llnge antlll)on&cul:s'"ll?gﬁ?lg% %Bff@rgltlt' xg)%é %‘CU@ is It g-gl'ﬁ@e% ty SYSt em

i s dependent I'hcon g I's caus |ne
bi ndi h§ si t dsnding sigealAs dptected a8avadditioniofie tast anfihody (& 80WH Elransir@@é,at e of

th t d =
745 T LuRHE SO (1SRG ik 2 il B (TR ‘é?’ﬁ?’ﬁé’?)use

R and Cebr #ignal i highgy thap ﬁﬁ*ﬁm&lal aféh% 11917?9? %’FU%? es{gabls mepsgredn )
Nat ure 288 (Iﬂ@g(@ela%ig @rﬁfh)) 'ﬁﬁs -Ehﬁ)fﬁéel%eéstlgdte& byeh B’llAcord\/btsa |(Fharnelcia 37
(2000) 995- 52000) 4178- 4184;

Hezar eh, Pseglsor‘ggo ?%? édifd?%? a(sﬁﬁﬂ%efﬁ%lm%ge Morgan, A et al.

| munol ogy 86 (1995) 319-324; EP 0307434. Such binding sites are e.g. L234
L235, 20270, TM29Faridfe dpmkBOQvaria dorp@s bf arighPaizdn (Muhiveripblg demesyefing to

EU index of f¢ Eh%ﬁ:'\gf‘H% ) 865el ?1'(393‘{\') derfhdsl daef b?ﬁlegianetﬁsl@ﬁ bad ﬁezi\@@hald g&

and 1 gG3 usua npl enment act] vation and

2011/ 023390 RomamPWhzhows 2awlved directiy3ingpipging fhe m@?@dstq @e&nﬁgelhoThe
activate the;sapel IR Rhd %ﬁ&ﬁﬂha@ﬂ@oﬂﬁlﬂé%vbltlﬁ@sa@la éﬁHﬂalGBruchﬂe aﬂdlkhcﬂody
according to, the inventio ri ses a( Egra‘p art d |ved fromh tJrnaVrJl?o gin
and pref er apsloynain | cogimaises 38 i fragiewors (FRA58108% Y cfff’ YBYPUHE . sV iiSed
her ei 55 t hecohsdrmed, Feommicteddéhyi \the f loypelvamiahleorregjpnd” denotasplemBatapar t
which is either a.F a h i | g&2,
| gG3 or Igc;ZfPe(Fe;?i}1 érfmg ‘g% 1ohs @P&Baﬂ;@ﬁ?%rgn&l gém% &.BL&? I?:I gg%sez%égogr[ug%%oned Fe
part f rom hiamelrthé @@Bssmby; fersslopps ecptmeatmg/thm&weat ﬁmC&!rFoFﬁh%gDB%KRaqh
L235A) , E‘chB?J £ref1{e‘1)d7hh H{éﬁ”th}&%nﬁdd%hé}ss‘in@fur@ bg;i@tfﬁﬂleﬁ%rpaégloﬁsr gma human
P

| g4 subcl ass refera 10 nutatj on on erred
are the hunefﬁnﬁéagfiﬁh%rh‘éﬂta tb%ﬁ?%fm}’“eﬁieﬁgero? My aqt@@i%)‘ﬂf{iﬁg éB %Eeee e.g.

0]1: EE@I DI Ngim%a)dy’?memfu lightlcHaub CDRSSregl dnbﬁmgapmmlauaamoaant 1oB35A |
aUbcl ass wi oA it AR Res ey iaity of e AP Bse geseafian ot Pt i

cyt ot oxi ci t ywhérBEEptovidd ®fisthenobjgsti of thd inventian t arget cel I's by an
anti body according to the invention in the presence of effector cells. ADCC

i s measured tfe%aghﬁgmbltnaﬁﬁ O}Sd(ﬁ'%xq%'f"a %fnt1ﬁoc§7”expﬁérf“ﬁée‘anhé?&n9@§?3to the

expr essi ng c accord Invention.in t ,E
presence of %mlﬂ@@‘?@rreélép¢550fs4]bwtﬁ’§ ¥ mehigh Velr§$ﬂ°8§@@ ioprptigsn-tipding; The

ef fecger cellmsighs-8MdMmy byrtionasBSan lahibodyDEsHpIRS Mindaicldr dsidues Ifim (NS
cells or a perrranentl



20growi ng NK cell line. The term "conpl enent - dependent cytotoxicity (CDC)"
denotes a process initiated by binding of conplenent factor C1 q to the Fe
part of myet2011¢ga33At i body subcl asses. Binding of C 1 q PoTAR2@N0)I2EY S
caused by defined protein-protein interactions at the so called binding
site. Such Fe part binding sites are knpwn in 25 the state of the art (see
above). Such Fe part binding sites are, e.g., characterized by the am no
acids L234, L235, D270, N297, E318, K320, K322, P331, and P329 (nunbering
accor di ng t ¢cdbplienstataryfdetamning mgtonk’d dir e$CORs’s ubh¢ dersn |“‘@gatigen-bi@dingand

| gG3 usual | W I i yatj Encl udi Ladih B, :
wher eas |g0§°§g)315 ﬁg{% agﬁﬁg]/&a%%?h%gcgﬁg?%ﬁpewW%g?gﬁ asz)gdcé)(@slahggh@ig'nd ad g
30and/ or C3deesniningtigiansd CIRY ortueh cemiabutgnn vatyinpaeseesralthaaflimedles can

Be enhagcedttlbé’})ﬁx@mﬁ;?% fd?%nh %.Lmére be;ﬁﬁ%ﬁégdv@ec?}%ﬁ{lfgmo daﬂgdgemsbgglll n
mana, P. et al. ure Biofechnal . ) - , . an : :
| gGL type akEDRdbleSPRi &Dgggf&rﬁéythg%“egg%th ad’be‘(fﬂaei%aﬂ?‘?l%dpg) S are

gl ycopr ot ei REDRIA, OBRE2 and BDRII) 1TAS 33RAPCTCBR2AMOfr &Rk regibhs (FRONser ved
N-1inked glycqgsylation site at n297 in ea 2 in, . conpl ex
bi ant ennary l%ﬁ?%ﬂglgggﬁgrﬁomnﬁ?‘? %ﬁecém?péleﬁs(%%%—éa?fei%g%’rol %Cda-ggql%/?e\ﬁg%s %he CH2
domai ns, fomticly thodeemegdiones dant dutes defiredt hecopdihg poptvadabibc lebwng, thend
their presergg(gucfilé essential for the antibody to nediate effector functions
such as anti y %s'dependent cellular cytotoxicity (ADCC) (Lifely, MR et
al ., dycobiology 5 (1995) 813-822; Jefferis R et al., | noL. Rev. 163
(199810 59- 76Framewk’ on “FRYgreginns j ase thosg yariable,darpain gegiors pHK thas they 997)
26-32) . Umangpearialit ragion Neéitdi® & BéRiN efined] TheddSe) thk BghtBshdaheawD

99/ 54342 shoge.d thlia}atCb over ex regsi on _i.n Chi nese h%mstei{ ?VaéirglCHOS) thceel | s of
13(1, 4) - N- aCBE s % PL gy 2pulady) pomRLse fgfn Tty 1§ ©-fermind

gl ycosyl t r aniefraimskR ADRR y,ZFR2) GDR2 fER hutDRS, anfl AR4 €1R dnd FRgegmos hwer i des,

i v Y2 ! , ol : .
A for at  ons i BRESTRESINE b Mnk s Raf HERAG0h e Kptl SN, REces of
el i m hat i on Pasteinst ofalImenusiokatiieny Interesty Rttared. Peplicu h $ervice, Aationplat ur e

Bi ot echnol . i4itb999 Hdi, 186thedddYi 0D A998f Ad/or BiRkerdinles Bomeng. 74
(2001) 288-294; Mnura, Y, et al., J. 15 Biol. Chem 276 (2001)

45539- 45547; hypgryeiableloogt. a1 | 3) Biol. Chem 276 (2001) 16478- 16483;
Shields, RL. et al., J. Biol. Chem 276 (2001) 6591-6604; Shields, R L. et
al ., J. BiolTheGbein “n2éléid #0PD2)r ‘DacleR> and ho]lectielipasnsed her€in, ete iatendedlto

| munol . Met.hqd (2002),.133 ) t ho . h el l.-nedi at ed
ef f ect or fuﬁ%@?@%iﬁg‘? rﬁglﬁgaclfasoﬁgﬁi ﬁ%‘ i 15'81&%%@ a}rg‘.e'qg:brlée)ﬁgfr&t flofcule H.aﬁr@?o
2005/ DA4859 singlz-2p0uled 65 8ddhle-y2od/ 08 pedfBrablynia daublp-stranded DNANat ur e

Bi ot echnol . 17 (1999) 176-180, WO 99/154342, WD 2005/018572, WO

2006/ 116260, TR0 L00644kA 70047 Yo dQB4WRRROHIs apBlicieida/ 8chbledStheWoup of

2005/ 027966, WO 1997/028267, US 2006/ 0133709, . . .
naturally occurring carboxy a-amino acids comprising alanine (three letter code:

ala, one letter code: A), arginine (arg, R), asparagine (asn, N), aspartic acid (asp,
D), cysteine (cys, C), glutamine (gln, Q), glutamic acid (glu, E), glycine (gly, G),

25 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).

The antibody according to the invention is characterized in that the constant region
is of human origin, and is preferably of human IgG1 subclass. The constant region
30 includes the heavy chain and light chain constant region of an antibody. The heavy
chain constant region comprises in N-terminal to C-terminal direction an antibody
constant heavy chain domain 1 (CH1), an antibody hinge region (HR), an antibody
heavy chain constant domain 2 (CH2), and an antibody heavy chain constant
domain 3 (CH3),; and optionally an antibody heavy chain constant domain 4 (CH4)



US 2005/ 0054048, US 2005/ 0152894, WO 2003/ 035835 and WO 2000/ 061739 or
e.g. in NNwa, R et 25al., J. Imunol. Methods 306 (2005) 151-160;

Shi nkawa,w®.208023d90, J. Biol. Chem 278 (2003) 3466- 3473CTP208/00£3993 and
US 2005/ 0249722. Therefore in one enbodi nent of the invention, the antibody
according to the invention is glycosylaied (if it conprises an Fc part of

| gGL or 1gG3 subclass) with a sugar chain at Asn297 whereby the anount of
fucose within said sugar chain is 30 65% or |ower (Numbering according to
Kabat). In amodaberofesbadiibmiyt of sthé abelamsuibgE.0Thé Uighs echaint homstawi mgengar

h bet 5% 0/ "
chal 015 DeLYEg 0SNG0 65F SRS T napd 0, ey
posi tion 29zonstanthdonkan (€§) san bBds Bckppd) o hdlanslﬁ@le‘iﬂ?é coaptant rlaaies afe
anti bodi es, \faﬂ%% 0 R SQeeDSF !hgcﬁé gk é%rr%e@eﬁbe@ b@cm@at(gswl (den0h. 35n0re

than +3 am no acid @ESt ream or ownst eam of et ween

SItLO
WO 2013/ 02339bmsony ﬁpz W52k Nuckee Cl&é&eﬁ %ﬁmF $199) %h‘hzé%FO'i ﬁxaéfﬂfg
enbodi nent tah%eﬁ]l%ﬁﬁﬁ'l@bﬁﬂcﬁdiﬁlcb@ﬁ%t& eﬁdlfmgn Subididss icoa@Fikésoah ol gG

bcl f. h I ub
mitat; ons L asuseine SISRQID SO, §iEs? extraes U B BRI MehgobM e < ne
amount of Nregiya ebylptisesranmmino aaii wqedChlaf aikappddight dlmssc@sandtegiortcbfe

amount  of N§§<g nﬁb%% %r%seggi %ﬁ&q@hﬁ % QhstafiS il @mﬁﬁ sugar

chain. The su airns Haracteri s
gl ycah® attaoheclamd sPgueRoFood aarbdadtghbdwn cerstambrogen oA SERIPNQed i n a CHO
cell. The term "the sugar chains show characteristics of N-linked gl ycans

attached to ARNGLped Fhnddhtibb@¢vs ﬁ&qmvwaﬁwlyemnﬁ&ﬁﬁgdfhﬂ antibsey el | "
denotes that the 10 su

ar..chain at 7 of t i y _ac g to the
i nventi on h#8 ageR §{“tbtfc‘faﬁ‘t"85§ BCtQ'U U %‘%Bgﬁeémﬁﬁ%g‘/ gf %r the
fucose reS| deren azllitknosa tofthé biallediamsanhncbdmeelmﬁhssmsis iofi papai clehv g CHO
cells, 0 .
sed i € ni'n SAPECRAE: PEREIRE ob s AP A SRS, of g conyyfilTebiBh Bruld
gl ycolyl neurlmm')n chanaﬁs |adt1b<@19$@'51ymalmqgfphmﬂlnh areadividgdin dhe ¢lasses:dedulgDaat
Asn297 as ngs,[ %M'Igg?dmﬁ' &%ﬁm ra,wes@qm &% tﬁhh&oaﬁfﬁfeﬂaﬂhtcﬂ%bclasses

gl ycosyl ati o m nat resi dues. Human constant heavy
chain regi or(§0&me§)h@a d&long}?gdgGéuBBq] d&@“a%‘“r 98rigdd- iArcerding fo BF Kabat
E. A, et al .heavfehnecestdit r&é‘i&ls&hé‘&f&freﬂtME&'@Qﬂnﬁﬁinogﬁbthﬁre&hlleﬁh ed.
Publ i Cc Heal ervice, Natio Institutes of Health, Bethesda, M (1991)
and by Brueéééﬁaﬁﬁdwesp%%mf . Exp. Med. 166 (1987) 1351-1361: Love,
T.W et al., Methods Enzynol. 178 (1989) 515-527. These structures are
desi gt ed &kheG, pﬁlof(aii_dnt@odyms directlg-involwed iG2ARCEc@ntibalyi-dapendentiepléndi ng

(255 "2 SHEHEL SRR L INER APty pB e T

descri bed bycomplement, a@watlon,e Glaooss Fe meletﬂzgd’ﬂ)ldleel szsl?p eMERY bodi es
whi ch are 1 eeaiRidMa@D 1@’&51(1&%8%? ulﬁulﬂ@af@hﬂﬂeﬁiem fattod CTH® dns

usual |y are fucosyl at e? A%ﬁ %ﬁ: of at Ieast €5%

nodi fi ed ol i'BB¥a Bgyoﬁ‘u ehagsesn Y By el %ncﬁy8fla(ﬂ‘ 3pt Qﬂﬁ)loé‘x

Pref epsbl y td@m;mrﬁeﬁts?demnedepmdém@h-cfenmns:phdmeds Indihg oS b shranseddsy ar e

e ncena as b BN B e F'Har 53808 5 8ing REL GEUrBOA H BRPAAR P the

ol i gosacchar
art and descrlbed e.g. by Boackle, R.J. et al., Nature 282 (1979) 742-743; Lukas,
T.J. et al., J. Immunol. 127 (1981) 2555-2560; Brunhouse, R. and Cebra, J.J., Mol.
Immunol. 16 (1979) 907-917; Burton, D.R. et al., Nature 288 (1980) 338-344,

30 Thommesen, J.E. et al., Mol. Immunol. 37 (2000) 995-1004; Idusogie, E.E. et al., J.

Immunol.164 (2000) 4178-4184; Hezareh, M. et al., J. Virology 75 (2001) 12161-
12168; Morgan, A. et al., Immunology 86 (1995) 319-324; EP 0307434. Such
binding sites are e.g. 1234, L235, D270, N297, E318, K320, K322, P331 and P329
(numbering according to EU index of Kabat, E.A., see below). Antibodies of

35 subclass IgG1, IgG2 and IgG3 usually show complement activation and Clq and



According to the invention "anount of fucose" neans the anount of said
sugar within the sugar chain at Asn297, related to the sum of all

gl ycost r .twounag2aidvached to Asn297 (e.g. conpl ex, hybri @Cam@2éogbszannnose
structures) neasured by - 16 - MALDI - TOF nmass spectronetry and cal cul at ed
as average value (see e.g. WD 2008/ 0775#%6). The rel ative anount of fucose
is the percentage of fucosecontaining structures related to all

gl ycostructures identified in an N-Qd ycosidase F treated sanple (e.qg.

conpl ex, hyl@3 binding, whegas 1gE dbinghactvatedhe cempleotent exstem esg dp Hbpind

MALDI - TOF. ‘ae a%%&aodi es according to the invention are preferably
produced by Teconbiriant neans. Such nethods are wdely known in the state
of the art and conprise protein expression in prokaryotic anfd eukaryotic
celI's with Sihssmtibedy aceosdiagte theomverionaeAmMpEey agil WES‘F“I“CF@ é?f&bh}%‘ﬂ?é‘l |y
purificati Olbrigth ﬁ;@b&f&g&%ﬂﬂ &gérl pari oF s ﬁ\hhzﬁlhcé]s@taﬂur]égﬁdhs. E@ﬁlfsédTBerBfn?t ein
expression, nucleic acids .en i i ght .an eavy_chaj ns. or. fra S
thereo? are thetapi'Eg Wﬁt@“@?‘ﬁ&@gggﬁ??‘\/@}ﬁ‘%r &WS?{%&M Hﬁ’r‘ﬁgtlﬁggggm

Expr essi on ipartp@rd mimee ahtibaiypsfothe isab@assrigiay 1p6id, dg6B ceUg@hypiefaraipst cel | s
i ke CHO celds O cells [ L 1s I I t, or
E.coli cell QJ,C %{;ﬁ?ﬁleh%ﬂ B%%gisﬁ%s&ar%%’c%t\?graggg?gg%ﬁt "Z‘" (?e gCI ?&;S’élp%lgtggznt or
cel | s after (presérshly whRec omitdtioanen 32344Act il3549, aric putifeesn ihymgal 12Gdnown i n
the state of art .a i , (R e:Tng) i J akith & es of
Makr i des, s.SB?’%]gﬁr bt o RbulIED ¥ B frdrflh ( 1999%@18%?021%%?(,@?@@& S. et al.,
Prot el® Exprmutptien pn S§2§11)9869sﬂzmef2€2<;1 ayethe hypnan keavy chain constant ZeHR . 16
(2008) 151- I QumABIBEN subklbas: (s& &!8. cﬂmlclylﬁ NG99Bbf BuRa8BEG1 20bkdass avith b_o]g@ e;
may be present i.n e ce i n ce at or .in _a par urifie
or subst ant Tyta{o g%?ﬂ‘% ﬁé?‘ﬁfl"?ah"i“l?ﬁ I!ggﬁpsgﬁalgﬁgae e 8?&?@%%&3 i ninate
ot her cel | ul®yorcimpanaizG4cubdadseriticmotatuon 52288, e. g. other cellul ar

nucl eic acids or proteins, by standard techni ques, including alkaline/ SDS
treat ment, 1 ndj 5 h 0, ity 3QaP ) :

el ect r ophor @%st&gnwﬁgfgkﬁfﬁk%‘g%. %&%2%1%5 ar?é?sggtr&utsoulbyglls, Of. , et
al ., &8. Curhveran Rrgst sebs byian aibedyiagsorgingl togie lay@sine ipbe iPsssens ahd

\é\i’ ley Int erBSéffe%fb? RelINENDY s hdR8red. prEFpady BlyQRe ireatit o€kl Fepaatitasef | bed
y, e.g., Barnes

LM et al,, t ot echnol.ogy 32.(2000) 109-123;. and
Barnes, L.MCREPY eXpressiigecells Bi’%eﬁﬁ.anf‘ 0?520%?3%2’%1?(27%? YRRl the
expressi on ipgrease bf bfectbycelB. swch abtifestidfdsalatyd PBMElor,pulfiet] .efRciodsellRes. 30
30 (2002) E9. Cl.onin f wvariabl e domains [;S,: i i et
. pros. NERT: SAA ot AR RoBuey TBuan s S EYkY SR e F bfkhendy
Proc. 20lat | . ghowihg ISKicelll®a. 89 (1992) 4285-4289; and Norderhaug, L. et al.,
J. Immunol. Methods 204 (1997) 77-87. A preferred transient expression

system (HEK ﬁﬁ?t)enhs‘céﬁgfé&ﬁé}&%e denit yfotoxiSaP(@BEsT defotds a prstdsitiaéensen,
K., in Cytotechnol ogy 30 (199 71-83 and b%1 Slghl aeger., E. I] in J
| munol . Methodinding of 1ggeplemett. fasepr Clq to the ke part of ‘most IgG antibody

subclasses. Binding of Clq to an antibody is caused by defined protein-protein

interactions at the so called binding site. Such Fc part binding sites are known in
25 the state of the art (see above). Such Fc part binding sites are, e.g., characterized by

the amino acids L1234, 1235, D270, N297, E318, K320, K322, P331, and P329

(numbering according to EU index of Kabat). Antibodies of subclass IgG1, IgG2,

and IgG3 usually show complement activation including Clq and C3 binding,

whereas I1gG4 does not activate the complement system and does not bind Clq
30 and/or C3.

Cell-mediated effector functions of monoclonal antibodies can be enhanced by
engineering their oligosaccharide component as described in Umana, P. et al,
Nature Biotechnol. 17 (1999) 176-180, and US 6,602,684. IgG1 type antibodies,

the most commonly used therapeutic antibodies, are glycoproteins that have a



The control sequences that are suitable for prokaryotes, for exanple,

i nclude a pronoter, optionally an operator sequence, and a ribosone bi ndi ng
site. Eukwoyotiei®ocells are known to utilize pronoterspcemranoprr4nnd

pol yadenyl ation signals. Nucleic acid is "operably |inked" when it is

pl aced into a functional relationship wi4h another nucleic acid sequence.
For exanple, DNA for a presequence or secretory |eader is operably |inked
to DNA for a polypeptide if it is expressed as a preprotein that

parti ci pat esohdertddeNslakiedt dlpcosolatibhaitpailt YeapeT de cach PHMdoreainolhe ko

enhancer is nge e?&tbtl?%ntgllér%g %élggsagcﬁa%%eg %ttgc%gg %g 9\%8Q§7 hte I?Ir{eﬁcﬁe?wgé}le Eﬂe

transcripti 6R"8 a 'l bosomne e s opera
linked to a@tdidomaiefosnng qxtenstvelcgntragts|Wlﬂbtihé@0bmeht$det@ckh@ﬁ Fllﬂdatf@“

translati on, deper 1§|egs)ént1al%{3fh% hﬁb&%@gedl%%%ctbpﬁ}nchbﬁs Qﬁ'ﬁ\ais‘ |ALIINSLS

bei ng li nke& are cont) uous, ase 0 secretor a

conti guous &spendsnt eellyfag QY@?%@‘Y W\SQMLI}:‘%}’}H\A&& al. {élyﬁ%l{m%gyg (qgéﬁe 15
conti gu?]ys sharslgangeff%qﬁqcoemhu stmluﬁm |Regat16@r(1998l)CwW6ﬁIV€1filght[ @;’StegldCtl on
sites S siteg . do_not i st e ol i gonuc| eqf i aptors
or linkers af®Tiisd 1er Treods gﬁﬂt&&h% ﬁs éxiﬁ]é/ﬁn% g@alw'ﬁ?réa(:t ic&t 2 q,ﬁgﬁ‘u

monocl onal  Bibieblathil e$7 {19993 Ui76AB0yansleyad 89/6d342 showddetheubvarexpressdinum by
conventi onal | i P npl e,
rotein 20 CUEBSHAMSRE Svhll R0 6T Wlsﬂﬁﬁ%%Bﬁ&ﬁﬁﬁlngﬁfm@ﬁ*am

el ect t@phor é’éGBTIIH’l),aI 95|$yC®V1tlaﬁ$fﬁmS€y cetabyzing odfeap Fgrm R Phd Reg&tedncodi ng
the monocl ong %EHM'S eﬁ%}ﬁﬁeaﬂt%@b}e\ésésﬁﬁé # Qﬂr@ﬁ@(@gmw Mftibodies.

conventi onal procedures (g} serve. as sour c of such
DNA and RNAAltssationsdp th @anpqsrfémnm FarRelPEae ORits elé@?ﬂ}ﬂé@&.
vectors, V\/ﬂla‘l:skb lﬂﬁ@ing heRciR MC@QKEdlahﬁ\,tm chak, tNareiel Biosachiolas7 (EBINERG-293

|1 hat
::(ran'ruflogl obuﬁe8 E)F‘?S‘F%l t?lor%megd‘r@ %@%%’ @gbls)oif?;er ecyﬁnﬁﬁgﬁ?cﬁoamcl onal
ant i boiil es iBiok Iﬁﬁlehn§ﬂ6¢20013 45839-d8#47; ﬂ?eudefrvn,s tha., dxBradsShams276c@001)y "cel |
|ine, " and "gghg 1Gued. Lgh?eldé‘rlé LI_EPQI | DEREICRAREL DL 1] BbA-6BUEIShields.

deS| gnations i ncl ude ormants" and

"transf or medR-telet @t., |Jn@1Q1d heme 257 ('2&09) s’-@Bf’%@Wﬂb@lW%& Cuekdl-dérived

t her ef r om wighhQiHol eR6Es 63 (Zobe) marher). of transfers. It is also understood
that all progeny may not be preC| sely identical in DNA content, due to

delib t d t hat h th

Funct | on or Mehgds to ptapisretemedalan s os oo Rl AL orpf el FiBobisF afor |
tr ?lnsE@r n’:sd regortedas. g mmom{owm , eV mm&s&%%@iﬁtﬂ/@&&ﬁn &mamaghded, it
W e clegr fr gﬂh‘ﬁ 9518%9@:@ 17 -[@92%53118 S 9971%%5&?%@?069@5“7?22' n

refers to préces tTrans ctors acid int

If cells w tWOL20066k16268.01 VOA006(AdATOGar WQ 2804063340, s W 3043k1788 | s,
transfecti Or\vsz(%mmés Outw© 1997/0¥834%C cekQopspiwrbhates 90@570@54oasl on

T 2 %58 pobmkaos. SladboabsmsdidP A et s m b such
as byasucl ead., fning@tihélNMbthddy 306q20MS )aKd1 - f603 iShinkawy, Al stcalhd. BRﬂdChd:rh
Dy oKyt 1 R ot adf8 A NG B R BB PSERASEL YL

treatnent using calciumchloride as described by Cohen, S.N. et al., PNAS
69 (1972) 21MiErefotedin Ase umerbdimenti of thee upicaten,oe ansibedy aceording FPré‘lféss by

whi ch a nucligl 6@ slyRosylated (if it comprises an Fe part of IgG1 or IgG3 subclass) with
a sugar chain at Asn297 whereby the amount of fucose within said sugar chain is

30 65% or lower (Numbering according to Kabat). In another embodiment is the
amount of fucose within said sugar chain is between 5% and 65%, preferably

between 20% and 40%. “Asn297” according to the invention means amino acid

asparagine located at about position 297 in the Fc region. Based on minor sequence

variations of antibodies, Asn297 can also be located some amino acids (usually not

35 more than +3 amino acids) upstream or downstream of position 297, i.e. between



transcribed into nRNA and/or to the process by which the transcri bed nRNA
(also referred to as transcript) is subsequently being translated into
pepti des,woRonai2gept i des, or proteins. The transcri ptspramkpreiie/oeszedded

pol ypeptides are collectively referred to as gene product. If the

pol ynucl eotide is derived from genom c- BNA, expression in a eukaryotic cel
may include splicing of the nRNA. A "vector"” is a nucleic acid nolecule, in
particular self-replicating, which transfers an inserted nucleic acid

nol ecul e i nipasiéion/294 dndt3eBein bos embedingent Teeglyeosylatedintthody 2gcardingdios t hat
function pri, liqmr vkt fnot'ile %{1{) | Ca? ::)(f) mﬁ‘?r? (ﬂ\'ﬁlﬂc[hts h?lﬁlahl &1%ubclass

chr onosomal e ra |on Vect or' s t unction primrily

for the repIWIﬁatthenmofatlD]m Ie?r34ﬁl\l/&ndah@3é&p@“esﬁeﬁ &G%e%’tbélraés t Fata ffubes on” f or

transcripti %th%ﬁ%(ﬂ{ théad?ﬁétﬁttt'&ﬂNggl &ﬁfln%n%lc% RGN e livsled l@d’se
vectors t hat provide nore than one of 1he fUElCtIOI’]S ao% de crlbe_1
ctogh d$) 1 e %o “htSS‘

"expr elsi on at)é/@!’ dhe amougt BBIN{FﬁEE‘F‘%—?(th pie-lnhigd
appropriate sb%ﬁ't clieh.| The 30gdrechididnsiidw t}ﬁéfeﬁtiwy tthachirattedstiost of &- 11nked

Comr sed ot dinedHRLETT Ao RER AR aniBoBistorhRufi ] n%%é%?dél AR o

expression product. One aspect of the i nvent| on is phar maceuti cal
conposi t i on Thenterr sitheysugar 3baiam tshoyw dsharasteoisi¢nef Nollltlwé glycanstatigehedaiot her

aspect of tf)@snbgt*%@tah nba&t P&oﬂt‘tﬁuﬁtﬂ AR pRRlddDRCY CRRE QERP Bndtes tHAE the

i nvention for e man A further

ceutl cal ositi
aspectOof t segamehain @bﬁsn%97a0ﬁélt%%rlh08t/ aoperdingn i gl’?tgg%“t&n g asoher S#teut i cal
conposi ti on sgaBRkd atdtg;gaft résidueDRgerte GREEH Tar the ﬁlb&elrﬁsd&ﬁﬁ aothos¢ of the 19 -
anot her aspect, gr esent i venti o %{ﬁ\eiﬂ(? Zl osslt |oon orf%d a
phar maceut | ¢aMec %ﬂ’rﬁ’B Vt‘?"t?ﬁess At attft'??%g}p Geir 6 cﬁ %‘ Y SR acor di ng
to the presenND 20062103100, fornul ated together with a phar maceuti cal
carrier. Said antibodies specifically binding to human CDCP1 characteri zed

i bindi ng. 4,5 RAMEROREAS G GRERRTHAIANINR TR BRERE L have been

turned out to be especi a 'y use treat ment of cancer conpared
with o8 her aghydolyipepamiie pgiddi es as e. g. CUBL anti body (deposi ted anti body
with the Deposition No. DSM ACC2569 from DE 10242146 (EP 1 396 501, US
7,541, 030) ) Gl osylatlonTGﬁhﬁfrﬁﬁeIgQTleoﬁSIQGBtO(Qflrst bteAlsﬂm'fals adore §u6cﬁ;lyﬂlted
pharmaceutl osi tion flor thha(m% treat nt ,of .ca ﬁ)ttt‘;v%r Gaspect
of the inve eoraplg oligpsag %QSWY 2B ? wtltttuleur’ vent r'on for
t he manuf actrugxeu@f Phlmmadstmtmnheé\qr cHalive rdgiawt ofethe IgGlonanlgéB subchs®areer
aspect of the 'rg e]?ltéeg 1er§ GpIEEHRd. egfaltgg e toiglf’ro?el éf ﬁ%uﬁb{t)gﬁﬁl ng

from cancer rS@" m ni ng an ant’i body accor I nvent | to said
pati e@® 15 ilnter¢ss $tbewdl. oPutdiccHealtte SETVien; N%@n&lsbﬁtlmseﬁﬂ{ea]ﬁha&ﬁh tical

carrier” '“%Wﬁ%@ﬂé ang I?Huk SAHMENME, etdil SPEER. Qnedtq@tsqws:galtasmgsm
antibacterial anhd antifi ent S ﬁé}lﬂ 93%;5257 ti or d %

agents, and kat& [T We ¢ ﬁb%@o‘gh@%y&%g g& eSEppHEYq rﬁ Ia§f‘,g t he
carrier i |S Sdﬂsig?\QﬂeQ ag@'O Glt(bal/SJ\@Mi»l 3l-)JToF @2ug gednaresidsesh degeadmgfsom the
parentera or i r

i nf usi on). K“@Bﬁ%%% g(PuS? Qg@ﬁ’t i n\?’é}%’é. o%5g§%ﬁ1 5’(5/03‘3'2!1495‘“’5@,[@%% by a
vari ey of rtgpdncglycdsylaﬂnnl of tahebtaiyt FcApartd li$ ex@ dessribed dryeRawjier, hE.Fki | I ed
artisan, thecf 88‘}0%%@33?4 d(ft9§‘f %mz@vstm (}Joﬁ{bs""’wjhtchv%fé’ I‘éé‘d%ﬁt'&iﬁhﬁtgy upon

the desired npoun he i nventiqgn by certain
rout es of acﬁﬁprﬁsqu( @tnqgtnglypqmcpdgﬁed CHO host cells usually are fucosylated at Asn297

in an amount of at least 85%. The modified oligosaccharides of the antibody may

be hybrid or complex. Preferably the bisected, reduced/not-fucosylated
30 oligosaccharides are hybrid. In another embodiment, the bisected, reduced/not-

fucosylated oligosaccharides are complex.

According to the invention “amount of fucose” means the amount of said sugar
within the sugar chain at Asn297, related to the sum of all glycostructures attached
to Asn297 (e.g. complex, hybrid and high mannose structures) measured by



25 be necessary to coat the conpound with, or co-adm nister the conpound
with, a material to prevent its inactivation. For exanple, the conpound nay
be adm niwDepad28390a subject in an appropriate carrier, PCOEPRXANONI2ES

| i posonmes, or a diluent. Pharnmaceutically acceptable diluents include

sal i ne and aqueous buffer solutions. Phagmaceutical carriers include
sterile aqueous solutions or dispersions 30 and sterile powders for the
ext enpor aneous preparation of sterile injectable solutions or dispersion.
The use of MALDEDR mast apenttomdtyr aptacaladatedi asaldvyraget value s(sbstagces i s
known in th r 1 SR s e S

" parenteral %Xénéogﬁ/sq\e?g%@on%hgg%gﬁggﬁé %r%%?@gg%gﬁetr}% e@f ntéﬁ%agpl@gcgg@her ein
nmeans nodes coftaguing struntyrgs redatedthall ghysesirushirey identified MG %ﬁlycwdase F

admi ni strat 'tl%ﬁted‘éﬁf#gie' (% D¥orhPieRChytRHl and i doNghd BiGA- maMnbEOsFudhird, rédpl Yo,

i ntravenous, Intranuscular, Intra-arterial, intrathecal, intracapsular,

i ntraot bi t alby MALRIcHPEi ac, intradermal, 5 intraperitoneal, transtracheal,
subcut aneous, subcuticular, intra-articular, subcapsul ar, subarachnoid,

i nt raspi nal Thepintibodiks acwdrding ta gtecinnaitionrgre ptdfemblynmrodurfed Siyoecoriibi@anter m
"cancer" as used herej : , , . . cell
ing. (NscL) "Bme e AnERY s SigorP kpGR TR ik BP AR Bl oohlis? HR e
pancreatic ekpressionan ,prekarpoticaaed cukarantiecells withesuhsegent ispdation elitheneous
or intr aoculagﬁb(g@l PORMBpridd §id HuARNBEIficANA! o2l fARfiKcuiEAR! AdcepABRET |

cancer of the a 1on, stomach cancer, gastrjc cancer, colon cancer,
br eastO cancéurity;FeF theePretei expressine NReIfs agids eReoding 18k and heabeehains et nona

of the endonmighients tkeést BRMInsefted NBtoC Rk pieNsio afeeior 8y efantdid wrgioda,
carci noma of_ the yvulva god sease, , cancer of,the,.e o%h&q%sﬁke 15
C

, %ééi.n' s Di 3 ;
cancer of t H&PLGsIoN is Heglofmpd in @ppropiats: Prokaryafie Of SukEyLUE g ncer of
t he thyroi d GH@rd]ls,63E ecllspSP20eceilsBREKZ29D cellsg Ccellsayeet, oofE.dohiccelldr enal
gl and, sarc fr ti t r t he peni s,
ot o5t at o candgit a8 o0 he Chis (Nhoitof cc FMEETSE). | G, B
renal cell carcinoma, carcinoma of the renal pelvis, nesothelionms,
hepat bZel | ulRacombingst prasiuctien pf @atibegics wepplldapyndn haestato of dBhafaAher vous
sylsz _e][n ( C'\ls)d’escfrmeﬁﬁltfora&a‘%nﬁlé',mr fhe RNAIW afticBs® of Mlaﬂ@ideﬁ | slr,.ojo,l Pt @ATEEXpr.
mul tiforme, astro wanones, epe nonas .
meni ngi omas ,P%ﬁubﬂk?ﬁgiiﬁ%-%@gr@% s ©t E]i"r}gd%{eé’} ?"%?ﬁ?&?m% ?ﬁ?ﬁ;hﬁggz
| ynphocyt i c Kaifinan] R.J.,iMel. Biotechrokf rea(2000y 1 ¥ 60;0Werret, Ruey, Diug Res.atove
cancers, or (?9&3@93&? on of one or nore of the above cancers. Preferably
such cancer i i east cancer, ovarian cancer, cervical cancer, |ung
cancer or prostate cancer and nore preferably |ung cancer. Preferably such
cance?@ ar e Fherartibodighanay: bemresent iy whplgpeellsx it @sellolysge. ov &t axgsrealli on.

More pref er ahlified Wt RUSRRRRNG pkré . PRt cathi RGebfotmEd! ibyrdey & eS| on.
These conpositions may al so contain ad! uvant s suc&eﬁéelﬁ,rdeseri/atl v

S
wetting 30 otlggseldulapeomponepts Ry oARfs soRtagHRAN: & e P ‘érrﬂ"'s?.e“b?cég%?ﬁi on of
presence of prbtein@Obgafahsard tedinidies cnsludig dikdlinel8DS tredtireny als@bapdingedur es,
supra, and by,the Jjnclusion of various,aptibacterial i gents,
For oxami e OB iR Feraihsh cestil S8 SIREPRAGE oh@ ouRRCwR KhbURIR In N
may al$o be atesee aisebelp Fi,nel aldedi €ormeni Erodorehs &n MaledvlarsBiolegys reersdi um
chloride, a . I ir: : |, | n addition, prolonged
absorption orrglbzlﬁrgn% ﬁj gé‘?@%ﬁ%ﬁé@%@ﬁ%?gggﬂggﬁﬁ may be

WO
2011/ 023390PCT/ EP2010/ 005245 - 21 - bhrought about}r% thei icgftl usj on of
agents whi cExPsesaipndB PR eellsris desaribed by 6 Bameso hd¥t ebtlaretaleemplosy i n.

Regar dl ess o2 2060y 008-¢2RfanddBarAes .Mt ie0al. SBloteheBiochpe73 (200aYi2d5-2G0. t he
present Transient expression is described by, e.g., Durocher, Y. et al., Nucl. Acids. Res. 30
30 (2002) E9. Cloning of variable domains is described by Orlandi, R. et al., Proc.
Natl. Acad. Sci. USA 86 (1989) 3833-3837; Carter, P. et al., Proc. Natl. Acad. Sci.
USA 89 (1992) 4285-4289; and Norderhaug, L. et al., J. Immunol. Methods 204
(1997) 77-87. A preferred transient expression system (HEK 293) is described by



i nvention, which may be used in a suitable hydrated form and/or the 5
phar maceuti cal conpositions of the present invention, are fornulated into
phar macewocailozsmocept abl e dosage forns by conventi onalpcurmirb@d®oienown t o
those of skill in the art. Actual dosage |evels of the active ingredients
I n the pharnmaceutical conpositions of tfe-present invention may be varied
so as to obtain an anobunt of the active 10 ingredient which is effective
to achieve the desired therapeutic response for a particular patient,
conposi ti onSchldgerpd. aindaGhiistessenaki,an, CytbtehlmilogeBOd19¥Xi T1-8D ahdh by
patient. Th | ect ed. dosage | evie 114 ] vari ety of

phar macoki ng’tcﬁ@egeétﬁojr’sm?hgﬁrﬁl&gﬁlglv{%gdgé? ?@%) (lljlgp'? ﬁg parti cﬁl ar

conposi tions of the present invention enployed, the route of

adni ni st r at iTde, contrel sequsneds tahiard switahld &1, Prokaryptes foitexapmle ipsleds én of

the parti culgimGRIRPHBARAIREIT G RAB! f4Bbhce! AR &lHbadONRbiAlinkRee! EGakyBrid! |

ot her drugs, conpounds and/or materi alng used i no%(é%bl rlatl on vmlt h the
particul ar ceWHFEknpyado BhfiropranotsRenigpeersand pohyadenylationsignals.on - gener al
heal th and prior medical history of the patient being treated, and |ike
fact ors wel INUchiovacidnist"operablgi iiddedamien i2 SThlacabimpo ai fuhctional s¢latiensbiper i | e
and fluid to.t.he extent thaf .th 0%l 11 ' hV I Ihge. In
addition to @?tﬁf%gu 1gllrcr i%ellé1 %ﬁggera F; elggmg% ﬁ?yf‘oﬁ_{r? 3?%%?%%‘%& ne
sol uti on. Pregetory leaileli is pperhlyblinkedita DN Addr a pokypentideplf &, is lgyprigswd @ acoat i ng

such as | eci E‘%Jrﬁt;:up Yhdﬂ'g;%ca?tticggﬁ@é: 8n Qhe 'sBONISE SFPBE LA ephitiéCa i fromberc@se of

di spersi on gn use 25 surfactants. In pany _cases, it js preferable
to i nkd ude ieabanshr 1 opgraRhslinkegto acadingsequengsHdt afﬁ"(ﬂtsy'gF %ﬂ%ﬂr'?tlggé’ﬁthé?s

manni Itol or sé@fela'bé;qilr,a @moﬁlediém}mgmasio@erabw lﬁrh@gﬁgﬁmﬁﬂingisedjl;]enfélﬁ'iﬁsl | owi ng
exanpl es, sequence,listin . ures are pravigde | he

under st andi RSEPNEHE0 35 £Q g%“?ﬂﬁamﬁ%?sﬁ%w,“- hﬁggrfiﬁﬂ’e 0?8‘&?&)’5’ g&?ﬁ#}ir{:‘ﬁaﬁssthgtet
forth in thehdDNWeagqemced heing.linked iase vodsustgaoids rathencade faf casdoogterycan be
made in the edur. ef. fQr it ri he Sk t he
I nvention. ‘%ggo“%‘gg‘ﬁg%ﬂc% %ﬂ@foﬁ%ﬁ%ﬁ@g&%? 9 Eé}? r(%op??tolgivg,ftbtl%fe
Sequehte Li sphtignossLinRingOsidegamplidody legtjop@t convenient restriction sites. If

NO: 2ext racels|,tl &tesRMRIt RxISETRY syhRlc GligdaudlértiRbptets druiikersdeiied in

accordance with conventional practice.

The monoclonal antibodies are suitably separated from the culture medium by
conventional immunoglobulin purification procedures such as, for example, protein
20 A-Sepharose, hydroxylapatite 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
25 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
30 "transformants" and "transformed cells" include the primary subject cell and
cultures derived therefrom without regard for the number of transfers. It is also
understood that all progeny may not be precisely identical in DNA content, due to

deliberate or inadvertent mutations. Variant progeny that have the same function or



5SEQ I D NO 31 gGl constant heavy chain region fromhuman origin SEQ ID

NG 4kappa constant |ight chain region fromhuman origin SEQ I D NGO 5l anbda
const ant wWoghtr/eBs®on regi on from hurman origin SEQ | D NOPEITgBio1000RuHNT
heavy chain region fromhuman origin SEQ ID NO 7heavy chain variable
dormain VH, CUB4 (Deposition No. 10DSM AQg2551) SEQ ID NO 8light chain
vari abl e domain VL, CUB4 (Deposition No. DSM ACC2551) SEQ I D NO 9heavy
chain CDRH1 , Mab CDCP1-004 SEQ ID NO 10heavy chain CDRH2, Mab CDCP1- 004
15SEQ I D NObid]bg'fcal/yctb/htazi as Coiindd fomin (BEECREIG0K tﬁE@fdrﬁeﬂJ@ell B?¢ irghadedhai n

%RLhI :vgﬁt chai n&}%&fg& %%%:1%%8%} E%ﬂ?l% %%ﬁg@ C a%nosgr |SzEbQI :aD

domain VH, Mab CDCP1-004 20SEQ I D NO  16light chain vari abI e donmain VL, Mib
CDCP1- 004 SEthq terR0“trarsfernnafiont ads ummfrelwsfwjpreqezs sHQrppsferOof 18heavy

chain CDRHZ,Vdvaﬁs/ﬁmaé -dHPinRE@ Holdt NSH 1 88182 th&itafoRn (dafid3se M| GRXPREs 012

| ht. ch
SCDEQRleDS sh?b 2oLl h(% 5 %Istnce tr:szs ectlon 1S carrleciL %ut2 QEE% tEe ca1c1uzrr:} ;; sphaCe ain

precipitation method as described by Graham, F.L. and van der Eb, A.J., Virology
52 (1973) 456-467. However, other methods for introducing DNA into cells such
as by nuclear injection or by protoplast fusion may also be used. If prokaryotic
cells or cells which contain substantial cell wall constructions are used, e.g. one

10 method of transfection is calcium treatment using calcium chloride as described by
Cohen, S.N. et al., PNAS 69 (1972) 2110-2114.

As used herein, "expression" refers to the process by which a nucleic acid is
transcribed into mRNA and/or to the process by which the transcribed mRNA (also
referred to as transcript) is subsequently being translated into peptides,
15 polypeptides, or proteins. The transcripts and the encoded polypeptides are
collectively referred to as gene product. If the polynucleotide is derived from

genomic DNA, expression in a eukaryotic cell may include splicing of the mRNA.

A "vector" is a nucleic acid molecule, in particular self-replicating, which transfers
an inserted nucleic acid molecule into and/or between host cells. The term includes
20 vectors that function primarily for insertion of DNA or RNA into a cell (e.g.,
chromosomal integration), replication of vectors that function primarily for the
replication of DNA or RNA, and expression vectors that function for transcription
and/or translation of the DNA or RNA. Also included are vectors that provide more

than one of the functions as described.

25 An "expression vector" is a polynucleotide which, when introduced into an
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.

One aspect of the invention is a pharmaceutical composition comprising an
30 antibody according to the invention. Another aspect of the invention is the use of
an antibody according to the invention for the manufacture of a pharmaceutical
composition. A further aspect of the invention is a method for the manufacture of a

pharmaceutical composition comprising an antibody according to the invention. In



SEQ I D NO 22light chain CDRL3, Mab CDCP1-012 SEQ I D NO 23heavy chain

vari abl e donmain VH, Mab CDCP1-012 SEQ ID NO 24light chain variable donmain
VL, Mab GBORAHORZ3IBEQ | D NO. 25heavy chain CDRH1, Mab CPCPEPRWUS/OBQEEQ | D
NO 26heavy chain CDRH2, Mab CDCP1l-015 SEQ I D NO 27heavy chain CDRH3, Mab
CDCP1- 015 SEQ ID NGO 28light chain CDRLig9_Mab CDCP1-01510 SEQ I D NO

291 i ght chain CDRL2, Mab CDCP1-015 SEQ ID NO 30light chain CDRL3, Mb
CDCP1- 015 35SEQ I D NO 3lheavy chain variable domain VH, Mab CDCP1-015 SEQ
| D NO 32| i ginbthehaspect; ali¢ pdebent dioveation providdsla OREBLitidhpe.g- a garmabasgical pti on

of the Figur LD viv row:h inhibition in_hu | ung,. ¢ H322M
xenogr af t of?%znrﬁ(ﬁs{?wgm%wgo%ﬂ %ﬁfl%ﬂ&méﬁ%g ? o ggﬂoggn%tgi g’ 2%%3"3&%%? mat of
Surface Pl asnuentiRos tomunbated 8Rethyn with aphagaceBicat carded). wi t h i nmobi | i zed CUB4
anti body, extracellular domain (ECD) of CDCP1, and further anti-CDCPl test

antl bodi es (%i@an@!%lesas'ﬂécﬁé% birﬁ'ir?g%r ﬁlﬁﬁﬂ@%ﬁ”&}ﬁ}adtéﬁﬂé@ih'bﬁﬁﬁln _

anti body, extracel | ul ar dOE%IB (ECD)” of CDCP1 and th i - 1 anti bodi es
CUBL and CuESMEerieps as (LB (Depogition No. IRSMLALCLZSRT) Baver hega timed 9ut lU) ) Fi g
3a: The bi ndiehgspetialPGRifuDfdt thERehtinedd 8f meﬁaﬁﬂﬁa@d&igﬂb@bp&iges:g@ﬁ h]g'
sanme epitope 1 as anti ho I s.shown. Fig.3b: e bi ndi o]

obs and corstaditis a2 CHBT BineS dhencsiud Bihadbi it Oehodebin Mody | ¢
shown. Bi ndilD§MoACCRE6THORIDEAORHDIGIGHEPACIHr W n§S 54h@30)hvent i on t o human
CDCP1 Extracel | ul ar Domai n (CDCP1- ECD) and subdomai ns of human CDCP1- ECD

Stimul ati on e dnd BPRRNOF Hedhi QRiohNs K5 prbfm&&utiSal composition for the

10 treatment of cancer.

Another aspect of the invention is the use of an antibody according to the invention

for the manufacture of a medicament for the treatment of cancer.

Another aspect of the invention is a method of treatment of a patient suffering from
cancer by administering an antibody according to the invention to said patient

15 in the need of such treatment,

As used herein, “pharmaceutical carrier” includes any and all solvents, dispersion
media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents, and the like that are physiologically compatible. Preferably, the
carrier is suitable for intravenous, intramuscular, subcutaneous, parenteral, spinal

20 or epidermal administration (e.g. by injection or infusion).

A composition of the present invention can be administered by a variety of
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
25 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
diluent. Pharmaceutically acceptable diluents include saline and aqueous buffer
solutions. Pharmaceutical carriers include sterile aqueous solutions or dispersions
30 and sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersion. The use of such media and agents for pharmaceutically

active substances is known in the art.



Stimul ati onof CDCP 1i nternal i sati onand phosphoryl ation in MDAMB-231 cells
Exanple 1 30In vivo tunmor growth inhibition of anti-CDCP1 antibody CUB4
and in cownpaniigusIvo CUBL anti body Study nane: CDCP | PPCHIP2M000245 - 24 -

H322M non snal | cell lung cancer cells were originally obtained fromthe
NCl collection and were deposited after2@xpansion in the Roche cell bank,
Penzberg. Tunor cell line was routinely cultured in RPM 1640 nedi um

suppl emented with 10% fetal bovine serumand 2mM L-glutam ne at 37Cin a
wat er - sat ur gthephiradesv'ppieateeal addntidhsGaRon Pask Sabmidisiered peredteraly’ced hsed

e o o et et AR QORAEB dortBblr Al e GARERT Bl adrh B 100

subcut aneoustit BSaw A mat r e right Tl
of the nice usmilyrrb,‘}’ 1m¢@mnn@nd 1@Q1@§qseﬁ’ltét)u& Waitatign, Oﬁtm@ﬁ@l@ﬁﬂl%t&%m'éﬁ?u?% days

after cell Hﬁ@i‘%@éﬁﬁt QBirS’(ﬁecdf‘ntlh@%bﬁﬁaﬁ"’efn?raéﬂﬁﬂaﬂ' %&tﬁ{c@&lhdc pmnqa@kmamt i
study term nation da

cor r espondi n@trap@ﬁmeéh vvaEra%ﬁ%‘F]h‘?ai’t lapsg g‘gﬁt"PeegHgozg éo ?ﬁ’ét“gﬁmcﬁrag’t £ 2’? i on
vol ume was LUbdhpbker, $abariBaoid] aatraspiial, Gesidgrall: an‘deihtﬁhtemal injectidn eatdment
G oup 2: rrurl e. CUB4 10 ng/ kg i.p.; 15Treatnent G oup 3: nmurine CUBL 10
my/ kg i . 190Tyuor growt h i nhibition in%
The term “cancer” as used herein may be, for example, lung cancer, non small cell
lung (NSCL) cancer, bronchioloalviolar cell lung cancer, bone cancer, pancreatic

10 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,

15 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

20 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

25 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 such cancers are further

characterized by overexpression.

These compositions may also contain adjuvants such as preservatives, wetting
30 agents, emulsifying agents and dispersing agents. Prevention of presence of
microorganisms may be ensured both by sterilization procedures, supra, and by the
inclusion of various antibacterial and antifungal agents, for example, paraben,
chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include
isotonic agents, such as sugars, sodium chloride, and the like into the compositions.
35 In addition, prolonged absorption of the injectable pharmaceutical form may be



The follow ng tables show the val ues of the tunmor growth inhibition,
Is calculated as 100 - Average(T_ treatnent[day x]-T_treatnent[baseline]) /
Aver age( Twefzeriems®pday Xx] - Tref erence[ baseline]) * 100 fecTazedogoup and
time 20point based on neans and nedi ans, respectively. The reference
the TA cal cul ati ons was chosen to be gppup 'Vehicle'. Results are al
shown in Figure 1. WO 2011/023390PCT/ EP2010/ 005245 - 25 - Table 1: Tunor
growh inhibition (TA) Goup Conpound Treatnent schedul e Dose (ng/kg)
Medi an t unoibrought abowtbysha gichgiateyf dgéntsmwi)ich delay absorption such as aluminum

10

15

20

25

30

monostearate and gelatin.

Regardless of the route of administration selected, the compounds of the present
invention, which may be used in a suitable hydrated form, and/or the
pharmaceutical compositions of the present invention, are formulated into
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
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
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
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,
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
appended claims. It is understood that modifications can be made in the procedures

set forth without departing from the spirit of the invention.

whi ch

for
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Medi an tunor volume at day 62, (mB) TA % 1 vehicle | x/week i.p. -
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2 CUB4 | x/ week i.

WO 2011/023390

p. 10ng/ kg 174.7
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Description of the Sequence Listing

SEQ ID NO:1
SEQ ID NO:2

SEQ ID NO:3
SEQ ID NO:4
SEQ ID NO:5
SEQ ID NO:6
SEQ ID NO: 7

SEQ ID NO: 8

SEQ ID NO: 9

SEQ ID NO: 10
SEQ ID NO: 11
SEQ ID NO: 12
SEQ ID NO: 13
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: 22
SEQ ID NO: 23
SEQ ID NO: 24
SEQ ID NO: 25
SEQ ID NO: 26
SEQ ID NO: 27
SEQ ID NO: 28
SEQ ID NO: 29
SEQ ID NO: 30
SEQ ID NO: 31
SEQ ID NO: 32

human CDCP1
extracellular-domain-(ECD)-comprising fragment of human
CDCP1):

IgG1 constant heavy chain region from human origin
kappa constant light chain region from human origin
lambda constant light chain region from human origin
IgG4 constant heavy chain region from human origin
heavy chain variable domain VH, CUB4 (Deposition No.
DSM ACC2551)

light chain variable domain VL, CUB4 (Deposition No.
DSM ACC2551)

heavy chain CDRH1 , Mab CDCP1-004

heavy chain CDRH2, Mab CDCP1-004

heavy chain CDRH3, Mab CDCP1-004

light chain CDRL1, Mab CDCP1-004

light chain CDRL2, Mab CDCP1-004

light chain CDRL3, Mab CDCP1-004

heavy chain variable domain VH, Mab CDCP1-004

light chain variable domain VL, Mab CDCP1-004

heavy chain CDRH1, Mab CDCP1-012

heavy chain CDRH2, Mab CDCP1-012

heavy chain CDRH3, Mab CDCP1-012

light chain CDRL1, Mab CDCP1-012

light chain CDRL2, Mab CDCP1-012

light chain CDRL3, Mab CDCP1-012

heavy chain variable domain VH, Mab CDCP1-012

light chain variable domain VL, Mab CDCP1-012

heavy chain CDRH1, Mab CDCP1-015

heavy chain CDRH2, Mab CDCP1-015

heavy chain CDRH3, Mab CDCP1-015

light chain CDRL1, Mab CDCP1-01510

light chain CDRL2, Mab CDCP1-015

light chain CDRL3, Mab CDCP1-015

heavy chain variable domain VH, Mab CDCP1-015

light chain variable domain VL, Mab CDCP1-015

175.7



311.8 82 3 CUBL | x/week i.p. 10ng/ kg 172.8 414.1 68 The CUB4 anti body
(Deposition No. DSM ACC2551) surprisingly shows a clearly higher tunor
growt h i nNDRzptIvassIhan CUBL1 anti body (deposited anti bodPCRIEPROIINE5245
Deposition No. DSM ACC2569 from DE 10242146 (EP 1 396 501, 5US 7,541, 030)).
Anal ogously the in vivo tunor growh inp3bition of the anti-CDCP1

anti bodi es according to the invention CDCP1_004, CDCP1 012 and CDCPl1_015
can be determ ned. Exanple 2 10Epitope binding assay (Biacore) To

determ ne the epitope regions of different test anti-CDCP1 anti bodies |,

CuB4 (Deposiﬂgsg N9n oPHNM 51) was imobilized on the surface of a C\Vb
bi osensorchi‘p—uélpn'gﬂ'rrr'n'eﬁggg%- ing chemstry. Flow cells were activated
with a 1:1 mxture of 0.1 M N-hydroxysuccinimde and 0.4 M 1- ethyl-3-(3-
15 di net hy| dfigwkspk opyl ) car bodilpriive tepor gromdly inkibiiogs inshymanjung G§REST- CDCP1

anti bodi es CUB4 (Deposition Ne3DRMx86Setald b aMBTDHOP EahEbbdics SUB4UNAG
acetate, pH 4.5-5.0 at 10-30 %ﬂl 12 mnutes, which resulted in a surface

densit§/ of approx 15000 RU. S es were blocked with an injection of 1 M
et hanol am ndfigle PH 8. 5. Sol ulBchembiir afssdyufivematGICRIrf(c8ERsndn RiEionance20
(anal yte 1) and anti-CDCPl antiRBgdi I . i . | pURBST +
0.8M NaCl and injected at a fl(g\?yﬁgl'tﬁ%gm(g)lﬁ Egd%ﬁf %ﬁ%ﬁ‘e%ﬁ%lgg?d ?I e
(associ ati on phase) was 150- 2G@tibedy, fextracélulaEGiprosinniia) oDGRICRL, and

concentration of 250 nM0ONM g0ah300nRDER! fhieAMddiEDES. TUBboshy at a
conce?(t)rati on of 100 nM CUB3)

Figure 3 Biacore sensogram of immobilized CUB4 antibody,
extracellular domain (ECD) of CDCP1 and anti-CDCP1
antibodies CUB1 and CUB3 (x-axis = time; y-axis =
response in relative units (RU))

15 Fig 3a: The binding of CDCP1-004, CDCP1-012 and
CDCP1-015 antibodies to the same epitope on CDCP1
as CUB4 antibody is shown.

Fig 3b: The binding of CUB1 and CUB3 antibodies to
another epitope on CDCP1 than CUB4 antibody is

20 shown.

Figure 4 Binding of the CDCPI1 antibodies according to the
invention to human CDCP1 Extracellular Domain
(CDCP1-ECD) and subdomains of human CDCP1-ECD

Figure 5 Stimulation of CDCP1 phosphorylation in HCT 116
25 cells
Figure 6 Stimulation of CDCPI1 internalisation and

phosphorylation in MDAMB-231 cells

Example 1
30 In vivo tumor growth inhibition of anti-CDCP1 antibody CUB4 and in

comparison to CUB1 antibody
Study name: CDCP1_PZ H322M 002

The present in vivo study was be performed to compare the efficacy of anti-CDCP1
specific antibodies CUB4 with antibodies binding another epitope, as e.g. CUBI



- 26 - Then the chip surface was washed with PBST + 0.8M NaCl for 3 mn

(di ssoci ation phase). Al interactions were perfornmed at exactly 25C

(st andar cwbDenpéraivare) . A regeneration solution of 10 nRCEBEPeIMGPS28H 2. 0
was injected for 60-150 sec to renpbve any non-coval ently bound protein
after each binding cycle. Signals were-24letected at a detection rate of one
si.gnal per second. To determ ne whether an anti-CDCPl anti body binds to the
sanme or a different epitope of human CDCP1 as CUB4, the ECD of human CDCP1
was i nj ect eddiam bmnrsﬂnd)}ycélhmrigrmbbﬂ cdsdwenet originkil s obt@ined tfrom ghe &NCh he

bi ndi ng, antj | s iy i

ant i - CDCP1- anp Q‘glo |%n\£f %/\V/E o no %ﬁnm T‘bltllwng?ggésjceell()P 51411] Pengber

si gnal af t erTunmgressililing Was @utleelg cultgmdsledﬂ?Mé 164Q aredivme supplemented Wmhma (=0
seconds) of tje; treaf VORI M hite MMdLrgu@hﬂﬁ@Iat I3S7°001n hi @hef-sithaked he
signal at the tine of injection; the S'ged:é rreas d|n RU (Rel ative

Units)y, ar@tBespiersptoge PR gésr?égeeﬂ)wtaéﬁ ans'?

anti - CDCP1- anti bodi es whi ch show an increase of the binding signal are
bi ndi ng to atdi hifnaae Mone pintid peellahingl&anckiB4ell dirng. HBORMS evas nsidb cataberusiyhe

injection tigRdged ﬁ%g%@ﬂsyw&ma%a&?mgt@rg@%lﬂghﬁo%mg gthan the signal

at the tine '"dF |ne Rl ati ve Units)).
Results of the trlple determ nations are shown in Figure3 a and 3 b.
Ant i bodi es @uBB1al CuBtmeste skirtgd3iey ther day qifndandenbsati@natl 7ddayseradist e t opes

as CUB4, 2Qra\ﬂgﬁﬁﬁtﬁﬁo@%ﬁtlm]w&@ta'dﬁﬂﬁt's@&dmdMJ s fe@CRdmiAaticingay

CDCP1- 015 were |dent|f|ed %s blnn%é] g to the sane e n&%Bé (see Tabl e
2 and!®i g 342 & the mdigateds {dymgke; pHsn dee %gpé?ﬁﬁ‘ gc¥er e
found to bi rudnhﬁhsﬁmldlﬂﬂweahéam The cliidhistrdioavelund wes edimlkgom one anot her
(CuB1 CUB3). (see Table 2 and Fig 3b, all triple experinents). Control
experinments %n th CUB4 and 25dilution buffer as negative controls did not

show an incréast™in the bindi ng signal. CUBL showed no sandw ch conpl ex
f or mati on wiTrhatpresf Gronpdl :Aahptlex consi sting of am ne coupl ed Mab CUB3 and

vice versa. ff%ff@“f’? ‘_ﬁgp\m)nne CUBXRH i fPCP1- 012 and CDCP1-015 showed

a sandw ch co tion wth both re%ormed conpl exes consi sting of

Mab CUB1 or Wﬁﬁ“@@B@fO‘H’O} é%%&q:v@llﬂodﬂﬂlk&hppgene (data not shown) WO
2011/ 023390PCT/ EP2010/ 005245 - 27 - Table 2 (see also Figure 3):
Ant i bodi esbiTGI (Dimoi BesestEpBibitipR ds%JUBA

The following tables show the values of the tumor growth inhibition, which 1s
calculated as 100 - Average(T treatment[day x]-T treatment[baseline]) /
Average(T reference[day x]-T_reference[baseline]) * 100 for each group and time
20 point based on means and medians, respectively. The reference for the TGI

calculations was chosen to be group 'Vehicle'. Results are also shown in Figure 1.



Ant i bodi esbi ndingto the differentepitope as CUB4 Miurine CUB4 Mirine CUBL
Chimeric CUB4 Murine CUB3 Murine CDCP1l-004 Murine CDCP1-012 Murine
CDCP1- 015v0 2011/028398 separ at e Bi acore experinment the bi n#ChgPeON®02ME s and
affinities of anti CDCP1 anti bodies to i mmobilized hCDCP1l- ECD have been
determ ned as 5follows: Table 3: Mb<h@PCP1> antigene ka 11/Msl1l Ica [M

KDI ML
Table 1: Tumor growth inhibition (TGI)
I\f:n(iloarn Median
Treatment | Dose volume at fumor TGI
Group Compound ) volume at
schedule | (mg/kg) staging day 62 %
day 17 30
(mm3) (mm”)
1x/week
1 vehicle 1.p. - 175.7 926.3 -
1x/week
2 CUB4 1.p. 10mg/kg 174.7 311.8 82
1x/week
3 CUBI i.p. 10mg/kg 172.8 414.1 68
The CUB4 antibody (Deposition No. DSM ACC2551) surprisingly shows a
clearly higher tumor growth inhibition than CUBI1 antibody (deposited antibody
with the Deposition No. DSM ACC2569 from DE 10242146 (EP1 396 501,
5 US 7,541,030)).
Analogously the in vivo tumor growth inhibition of the anti-CDCP1 antibodies
according to the invention CDCP1_004, CDCP1_012 and CDCP1_015 can be
determined.
Example 2
10 Epitope binding assay (Biacore)

To determine the epitope regions of different test anti-CDCP1 antibodies , CUB4
(Deposition No. DSM ACC2551) was immobilized on the surface of a CMS5
biosensorchip using amine-coupling chemistry. Flow cells were activated with a
1:1 mixture of 0.1 M N-hydroxysuccinimide and 0.4 M 1- ethyl-3-(3-
15 dimethylaminopropyl)carbodiimide at a flow rate of 5 pl/min. Anti-CDCPI
antibodies CUB4 (Deposition No. DSM ACC2551) was injected in sodium acetate,
pH 4.5-5.0 at 10-30 pg/ml, 12 minutes, which resulted in a surface density of
approx 15000 RU. Surfaces were blocked with an injection of 1 M
ethanolamine/HCl pH 8.5. Soluble ECD of human CDCP1 (SEQ. ID NO.:2)
20 (analyte 1) and anti-CDCP1 antibodies (analyte 2) were diluted in PBST + 0.8M
NaCl and injected at a flow rate of 30 pl/min. The contact time (association phase)
was 150-200 sec for the ECD of human CDCP1 at a concentration of 250 nM-
500nM and 300 sec for the anti-CDCP1 antibody at a concentration of 100 nM.



t(112) [nin] Mab CUB4 hum CDCP1 ECD 9.9E+05 5.2E-04 5.2E-10 22.4 Mab
CDCP1- 015 hum CDCP1 ECD 4. 6E+05 2.2E-04 4.7E-10 52.8 Mab CUBL hum CDCP1
ECD 1. 4EA96 201198308 1. 4E-08 0.6 Mab CUB3 PCT/EP2010/005245

-26 -

Then the chip surface was washed with PBST + 0.8M NacCl for 3 min (dissociation
phase). All interactions were performed at exactly 25°C (standard temperature). A
regeneration solution of 10 mM Glycine, pH 2.0 was injected for 60-150 sec to
remove any non-covalently bound protein after each binding cycle. Signals were

5 detected at a detection rate of one signal per second.

To determine whether an anti-CDCP1 antibody binds to the same or a different
epitope of human CDCP1 as CUB4, the ECD of human CDCP1 was injected and
bound by the immobilized antibodies. Shortly after the binding, antibodies with
unknown epitope were injected. Test anti-CDCP1-antibodies which do not show an

10 increase of the binding signal after injection (i.e. e.g. 100 seconds after the
injection time (= 0 seconds)of the test antibody, the binding signal is not higher
than the signal at the time of injection; the signal is measured in RU (Relative
Units)), are binding to the same epitope as CUB4. Test anti-CDCP1-antibodies
which show an increase of the binding signal are binding to a different epitope as

15 CUBA4 (e.g. 100 seconds after the injection time (= 0 seconds) the binding signal is
higher than the signal at the time of injection; the signal is measured in RU
(Relative Units)).

Results of the triple determinations are shown in Figure3 a and 3 b. Antibodies
CUB3, CUBI (seeFig 3b) were found to bind at different epitopes as CUB4,
20 whereas anti-CDCP1 antibodies CDCP1-004, CDCP1-012 and CDCP1-015 were
identified as binding to the same epitope as CUB4 (see Table 2 and Fig 3a, all
triple experiments).Antibodies CUB3 and CUBI each were found to bind to
another epitope as CUB4 and are different from one another (CUB1 #CUB3). (see
Table 2 and Fig 3b, all triple experiments). Control experiments with CUB4 and
25 dilution buffer as negative controls did not show an increase in the binding signal.

CUB1 showed no sandwich complex formation with preformed complex consisting

of amine coupled Mab CUB3 and vice versa. (data not shown).

CDCP1-004, CDCP1-012 and CDCP1-015 showed a sandwich complex formation
with both preformed complexes consisting of Mab CUBI or Mab CUB3,
30 respectively and antigene. (data not shown)



hum CDCP1 ECD 5. 4E+04 3.1E-02 5. 7E-07 0.4 ka: association rate constant,
kd di ssociation rate constant, KD dissociation equilibrium constant

(bi ndi ng wbfonizg3eo, t 1/2 : halflife time of conplex, POEEREEOAIR4S

Anti gene specific ELI SA Sol ubl e CDCP1 extracel |l ul ar Domai n ( CDCP1- ECD) ( SEQ
ID No: 2), as well as Shortl (huCDCPlI _Sp#.ECD aal-216) SBP) and Short5
(hu_CDCPlI _SH5 ECD (aa 1-361) SBP), which conprehend am no acids 1-216 of
CDCP1 extracel lul ar 15domai n and 1-361 of CDCP1 extracel | ul ar domai n,
respectively, each fused to st Tabile (sde alo Bligdier): Protein (SBP) (SEQ I D No:
2), were captured on a - 28 - streptavidine plate. To define optinal

bi ndi ng of the antibp S o |EAh h% | and
SBP- CDCP1- Shor t 5, 96 gl"ﬁf”mf Ei’D"ﬁeﬁge iboties | gk

ys oche, 1vi di n- coat ed,
ID- No. 1989685) havgt oo SABE e 3}‘8 ddf‘R aP'Ist di ssol ved in
Dul becco's Modifi ed E@&JH&“ s |VEdI um PAN Eﬁ3UBéch. 5 cont a| n| ng 10% of Fet al
Bovi ne Serum Pan Bi amelcﬂjm 3302- P25 INfhfine BEHA93 super natant. For the
standard coating, SB c%r ] r415 cont ai 93&5%93 super tant was
di |l uted (14) contra HO—theHated—SBP CPH-—Shet+—and—SBIiP- CDCP1- ECD
supernatant and i ncu é&me&)%@m@ﬂﬂ at 2-8C (60111)  Intensive washi ng of
the mcrotiter plate lvmrmec(HSGBt-y)lBo renmove remai ni ng 10unbound
SBP- CDCP1- ECD, SBP- ‘ﬁln§%¢bl@n§ SBP-|CDCP1- Short5. The coated wells were
bl ocked by perform ng—an—one hour—btocking—step—using btocki ng reagent for
ELI SA (Roche 11112589) 250p1/well. Anti-CDCPl1 anti bodi es CUB4 (Deposition

No. DSM Accaﬁﬁ)seﬁd}gte%e&eo%eriment the binding constants and affinities of anti-
CDCP1 antibodies to immobilized hCDCP1-ECD have been determined as

5 follows:
Table 3:

Mab<hCDCP1> | antigene ko [I/Ms] | ke [1/s] | KolM] | t(1/2)

[min]

Mab CUB4 EUC’;’) CDCPL | o op+05 | 52E-04 |52E-10 |224

Mab CDCP1-015 | hum. CDCP1 | 4.6E+05 | 2.2E-04 |4.7E-10 |52.8
ECD

Mab CUBI hum. CDCP1 | 1.4E+06 | 1.9E-02 | 14E-08 | 0.6
ECD

Mab CUB3 hum. CDCP1 | 5.4E+04 | 3.1E-02 | 5.7E-07 | 0.4
ECD

k,: association rate constant, kg dissociation rate constant, Kp dissociation
equilibrium constant (binding affinity) , t %2 : halflife time of complex,

10 Example 3
Antigene specific ELISA

Soluble CDCP1 extracellular Domain (CDCP1-ECD) (SEQ ID No: 2), as well as
Shortl (huCDCP1_SH1 ECD aal-216) SBP) and Short5 (hu_CDCP1_SH5_ECD
(aa 1-361)_SBP), which comprehend amino acids 1-216 of CDCP1 extracellular
15 domain and 1-361 of CDCP1 extracellular domain, respectively, each fused to
streptavidine Binding Protein (SBP) (SEQ ID No: 2), were captured on a



CDCP1 012 and CDCPl1 015 were tested using a 1:500 dilution (0, 1lug anti body
15 diluted in 50111 PBS containing 1% BSA Fraction V, Signa A3059). 50gl
per wel | wonosaebssanpl e was i ncubated for 60 m nutes aPCTEPRONFEF at ur e.
After intensive washing using PBS-T (0,05% Tween 20 in PBS, Fluka #08057)
50ul of goat anti-nouse |IgG anti bodi es-2®upled wth HRP (Bi oRad #1706516,
dilution 1:1000) were added and incubated for 1 hour at roomtenperature.
After intensive washing the 20 binding of the antibodies was detected with
BM Bl ue PCD sﬁﬁmvildateepleﬂaod“baleﬁhé8d12®’ﬂ1@1011i)ldﬁg4ofAbs entiboties @t SBR-GAXERAD2nm was

nmeasur ed usi 0 odi es
CDCP1- 004, s@&r%ﬂ%ﬁ A ?IBSU@ sf“oélclﬂaafg gge‘%ﬂﬁ’o%t’h% %mtésgnd 216
in the extrdBeFheiseptavidin-enasd, @CINP 12896853 hayn beuerssed with nureeel:

anti bodi es igeed &i@ﬂﬂbe?de délh@uﬁ%é& gt Moﬁ@QdO N%ﬂ;dwdnﬁ PARStBibekch,

containing aa 1-3 hor ee Fi ure

CDCP1 ? nt er faNfadHRg olrp%/&n‘iift g ﬁ%?é p@‘b‘fl?‘? %l?ﬁ%‘? W% 2@
307x105 per HEK293 sipividam3 Foe etht Standael eodttmgr SBP-GDOVEN horlS- Gimtammg"le
+Pyni vat (G 4196 % F {MEM Non
Essential s Aﬁ%ﬁ%g% YRS é?@%AO %&gﬁ‘fglb% g%’/@ra%lt‘%}r‘ffl\llg 11%%%%%@%%?1‘?0{? wer e
treated w t land CBBP- (Eﬁ)CthE(HDféwematanarmdbuwub@ed orveroghti aut2e8°Gr@0sDhour s:

- 29 - nous t 5 gn SR5R

Dop1 015 arnfetet ERER [grothe Briatith %Eée%tl%lggétggar iy Eag%‘}gfg/ Pping

di ffel@nt arinbpwer 8BP(JPCR b EGIMRR Co P I5Shsth and $RRED @AM TR posi ti on No.
DSM ACC2551), nouse CUB1 and nouse CUB3. Cells vvere | ysed vmth ice 5

cool ed freshipe g{l\}agééiapv@ﬂs R drévblockied H@ul?érﬁfm{iﬁﬁen me%gegﬂd;g\lﬂdi%gr SfB%ﬂi@d 5
cont al ni ng T In t , t hovanadat
After 15 ni W@nmag%%@?ﬂ%@é%ﬁ%qeﬁ%@% WltEb g’ 20 i nutes. at . 13000

rpm The |ysates were separated on SDS- PAGE by standard protocol and
transferred M1-ﬁ]D(ER)lcaitihotlm €4 eptosition N o tRSMACURST1aand BIRER! Wode

det ect ed by C?Fg%&;@ﬁﬂtdlgqu%lg&%dl us?ﬁgngISO@ghﬁlﬁ%&?) 1 p@Antibody

anti - phospho- he case

Phospdfyl at i BlutedeipeiOpdP B@[Enialbmésle/mﬁ%l:ﬁﬁw‘éé&’ SERMcA395%)c éplF]sP‘irs}V ell
unchanged atfof 48R sﬁﬂi wain¥ubAtt® For®0 rRinRidra rodadnperstuad @éﬁeﬁnﬁéﬁsﬁﬂger

PSP ot bt Lkt BSLRTL N U SRy SR
shown) of ChARiseilgGrandbodies eouplahwith EERP (BioRuB# | TsHHas dithtivo IOGBO)_we@UB3

i ncubation | I 0 b AL OR ggg ¢ not

medi at ed dov@%ﬁ%‘iﬁf@t‘?%ﬁgtfg t‘let'r@Eﬂg o (13 Wehtﬂ@ gll ntlg esuat S r e shown

in Fid0re 5aindidglof the antibodies was detected with BM lue POD Substrate (Roche
11484281001) 50ul. Absorbance at 370nm/492nm was measured using a standard

photometer.

The binding region of the antibodies CDCP1-004, CDCP1-012, CDCP1-015 and
CUBH4 is located within the aa 1 and 216 in the extracellular domain of CDCP1. As

25 a consequence all these antibodies also recognize the complete ECD of CDCP1 and
a construct containing aa 1-361 (short 5) (see Figure 4).

Example 4
Stimulation of CDCP1 internalisation and phosphorylation in MDAMB-231

or HCT 116 cells

30 7x10° per 6 well MDAMB-231 cells were cultured in DMEM + L-Glutamine,
+Pyruvat (Gibco, 41966) 10% FCS (PAN Biotech ID-No 3302-P251116) 1%
MEM Non Essentials Amino Acids (PAA, P0832100) over night. MDA-MB-231
cells were treated with 10pug/ of the different antibodies for 10 minutes and 5 hours:



20 Expression | evel of CDCPl present in untreated MDA-MB231 cells is
unchanged at tinme point 10 mnutes or 5 hours. CUB4 incubation as well as
i ncubat i omoab1rd2e39eel | s wi t h CDCP1l- 004, CDCPl-012 and CPCPEPOQ@LB0FALI body
for 5 hours leads at least to partial degradation of the CDCPl protein.
Phosphoryl ation of CDCP1 is 25 hard toadetect in the untreated cell.
Treatnment of cells for 10 mn with CUB4 or the antibodi es CDCP1-004,
CDCP1- 012 and CDCP1-0015 |l eads to an increase of CDCPl phosphoryl ation on
tyrosi ne 734nowskt EUBE [iDepositimaiNenDSM tACERTHe ant abiehdiss &PGP L didequence
of the CDCP d i PRASP y i o} i F iy, LOCP1
barely to de Iggw—(g?sgl{lcfnsdl’z?%{*s SWn i nnaff’g%e?‘té %%et%e%¥J %”Qoﬂééof%
2011/ 023390 Fiiffererp autihcgiis2fos 10 ginutepand 3t haursi meuse R/Bdn{Pensgifion No.

speci ficall ynws&'owzstﬂ%,h%ﬁ& COENL afllah8seeCUBBd CedlisPieR Rded QvigiRiR:
epi tope as CUB4 (Degom i on No. DSM ACCZSSl% for the,ftrggééﬁ?t of . cancer.
52. Thed ant i e@leddeesBlygprapared RAPArlnyss buftes (Hograyo; Seientifie, S9ntemiN g eayy
_chaiSnQvari %grﬁl\éldplﬂ%m if?1 Eth{al,! D)phl\@nl 7A§ﬂ’(bdninh€{),4}j inglkt Ozthaivinadar)i alftee donai 3
is SEQ ID NO.. .t eavy chain vari e_dommain . i EQ | .15 an
the Iight cHANYtEsAN; 18%|c§ll g’(ﬁ?ﬁ'ﬁ%/ N ef%“‘é@eﬁgfﬁ r%gm‘f&@@?] q@%srpgﬁeﬁﬁe W% hai n
vari abl e domaéra isepaBii€ll | DnNSDS2BA&IH] bhestandand phdoeolvand alransfdwedi to i s SEQ
I D NO 24, ar ' i bid 4 ; nd the
| Cant chai n apfelsloB8 SSRRMKer p M R FRBRIBLR ety 4 G, PR

t her ed®. 153ntihedw(aelltsighaliasddl i)ngn eativhasphe-GDCER antibedy Pz BY 4G1Q Hut  a)
the heavy chgi RaéafirRPFAedomai n conprises a CDRHL region of SEQ ID NO 9, a
CDRH2 region of SEQ ID NO 10, and a CDRH3 region of SEQ ID NO 11, and the
i ght chain variable domain conprises a CDRL1 region of SEQ ID NO 12, a
CDRL2 regi orrhekp&RtibR 18¥@! of 8DGR10presdabil dntreagidoiCT006 cSEQs lubcldged 4t or

17, a core iy e g e et LI BRRisfhad Mutndsh Pt R L T
and th& | i ghitDERAI aftevall abiheindaration efother cadksomp@eiRite CHFilodnbitREQf D NO
(2)?’ a CDRLZ neghiyidfioram BwNGhodutatid'dafth f90RhdwRPHEBDUP 10/ kR MerdNO. 22,
pronounced by CUB4 compared to CUB1. CUB3 incubation leads to weak
stimulation of CDCP1 phosphorylation and can not mediated downmodulation
(data not shown) of the protein. Results are shown in Figure 5a and b.
20
Expression level of CDCP1 present in untreated MDA-MB231 cells is unchanged
at time point 10 minutes or 5 hours. CUB4 incubation as well as incubation of the
cells with CDCP1-004, CDCP1-012 and CDCP1-0015 antibody for 5 hours leads
at least to partial degradation of the CDCP1 protein. Phosphorylation of CDCP1 is
25 hard to detect in the untreated cell. Treatment of cells for 10 min with CUB4 or the
antibodies CDCP1-004, CDCP1-012 and CDCP1-0015 leads to an increase of
CDCP1 phosphorylation on tyrosine 734. After 5 hour treatment with these
antibodies as a consequence of the CDCP1 down modulation the phosphorylation
of tyrosine 734 in CDCP1 barely to detect. Results are shown in Figure 6a to c.



c) the heavy chain variable domain conprises a CORHL regi on of SEQ I D NO
25, a CDRH2 region of SEQ ID NO 26, and a CDRH3 region of SEQ ID NO 27,
and t he Iwghoiighaidn vari abl e domai n conprises a CDRL1 r@giro®2010/08245 of SEQ
ID NO 28, a CDRL2 region of SEQID NGO 29, and a CDRL3 region of SEQ ID
NO 30. 4.The antibody according to any3gne of clains 1 to 3, characterized
in that said antibody is of human I gGlL subcl ass. 55. A pharnaceuti cal
conposition conprising the antibody according to any one of clains 1 to 4,
for the treatnent of cancer 6. Use Bitenh€laamsi body according to any one of
claims 1 to 4, for the preparation of a nedicanment for the treatnent of

cancer 7. A rret aﬁﬁbotd&esggﬁ'ﬁ@ﬁl 39 r%atylﬁﬂansgbbpﬁ l dﬁg{afc{eﬁ%& AN BRIdidYY

admnlsterlngl to any_one al ms o4 to said
patient in the rt@é@m@ﬁplﬁwst@éﬁf‘r@ﬁpomgm .z IaﬁM 66:@—‘3,25§b)e@if1¢1iectz§%t?‘eb‘i ndi ng

to human CDCPl ¢fpahr&terized in that a) the heavy chain variable domain is
SEQ ID NO 15 and the light chain variable domain is SEQ ID NO 16, or 15b)

t he heavy chain yaria domgj.n NOQ 23 and the light chain
vari ab? e do&ai n E%"%Dacﬁ@d‘%& ‘3?““ e %?W@teﬁ‘é% tg‘ﬁtal n variable domain is
SEQ ID NO. 31 and the light chain variable domaln is SEQIDNO 32, or or a
humani zed ver si ai) thé@eaof chdif Y afikbleatomaindy SEC 6P dN@g 7t andcthei Ingl8, chain

characterized i B’a@%éjomai% I"gal n variabl e donmain conpri ses a CDRH1

regi on of SEQ I regl on ’of SEQ ID NO 10, and a CDRH3 region

of SEQ ID NO 11, and the |ight chain variaple domaln conprises a CDRL1
region of SEQ | )Nk heavy ghatprediable glogipinis SEQ IDONQy 15 ?%I‘th%

regi on 250f SEQ vaRabie’dodthin RISEQ ID NO: 16, or

10 c) the heavy chain variable domain is SEQ ID NO: 23 and the light chain
variable domain is SEQ ID NO: 24, or

d) the heavy chain variable domain is SEQ ID NO: 31 and the light chain
variable domain is SEQ ID NO: 32, or

or a humanized version thereof.
15 3.  The antibody according to claims 1, characterized in that

a) the heavy chain variable domain comprises a CDRH1 region of SEQ ID

NO: 9, a CDRH2 region of SEQ ID NO: 10, and a CDRH3 region of SEQ ID

NO: 11, and the light chain variable domain comprises a CDRLI region of

SEQ ID NO: 12, a CDRL2 region of SEQ ID NO: 13, and a CDRL3 region
20 of SEQ ID NO: 14, or

b) the heavy chain variable domain comprises a CDRHI1 region of SEQ ID

NO: 17, a CDRH2 region of SEQ ID NO: 18, and a CDRH3 region of SEQ

ID NO: 19, and the light chain variable domain comprises a CDRLI region

of SEQ ID NO: 20, a CDRL2 region of SEQ ID NO: 21, and a CDRL3
25 region of SEQ ID NO: 22, or

c) the heavy chain variable domain comprises a CDRH1 region of SEQ ID
NO: 25, a CDRH2 region of SEQ ID NO: 26, and a CDRH3 region of SEQ
ID NO: 27, and the light chain variable domain comprises a CDRLI region



b) the heavy chain variable domain conprises a CDRHL regi on of SEQ I D NO
17, a CDRH2 region of SEQ ID NO 18, and a CDRH3 region of SEQ ID NO 19,
and the IWQRP1141B3I9 vari abl e domai n conprises a CDRL1 r @Girgw2010/08245 of SEQ
ID NO 20, a CDRL2 region of SEQID NGO 21, and a CDRL3 region of SEQ ID
NGO 22, or c) the heavy chain variabl e-@brain conprises a CDRHL regi on of
SEQ ID NO 25, a CDRH2 region of SEQ ID NO 26, and a CDRH3 regi on of SEQ 5
ID NO 27, and the light chain variable domain conprises a CDRL1 region of
SEQ ID NO 28, afSHQIAD d§):028,cf CBIRDA Begith 02 SEQuid NMOCRR 3nd eagCORIG SEQ

I D NGO 30. 10. ! ding to any one of clains 8 to 9,
characterized i-rll;gglﬁg'?rfggl aﬁt@i?ggdy is of human 1gGl subclass. 1011. A

pharmaceutical conposition conprising the antibody according to clains 8 to
10. 12. Use %bf tHe antibpdoaseorlng tfyamgoneofiymsretooh, chrasteazel indhatpaid or t he

preparation of aanﬁgga}c@,rmrﬁhﬂaﬁqg(ghguﬁd[@a_t ment of cancer 13. A nethod of
treatnent of a patient suffering fromcancer by adm nistering 15t he

ant i body accordi to any.one of clainms 8.to 10 to. . said patient in the need
of sucg tre 'rredg %hilﬁl?acﬂgfb(iagf%mg% 1O HUBRISEE Eiﬁeanglmﬁ%b%%%“ﬁ%gor Fndt o
clains 8 to 10. dffwlaimx prtedsforthe/eecttmest afaabeirni ng a nucl ei ¢ aci d accordi ng
claim 14, capable of expressing said nucleic acid in a prokaryotic or

eukaryotic host gl clf'thggﬂtg:or(]ig agg&gﬁ{gegnfaillg oRé opagﬁﬁypm 3P 8 fibdration

conprising a vector accordi .17, met hod for the production
of a reconbi nantofainedieamend ferghatrgyment ef ¢Ane® 8 to 10, characterized by
expressing a nucleic acid according to claim14 in a

prokaryotic nr eakasthed o€ tle@sient of la putidnt Qdffuridigi fem Sancerasyt hdraidystéringm sai d

10 the antibody according to any one of claims 1 to 4 to said patient in the need

of such treatment.
8.  An antibody specifically binding to human CDCP1 characterized in that

a) the heavy chain variable domain is SEQ ID NO: 15 and the light chain
variable domain is SEQ ID NO: 16, or

15 b) the heavy chain variable domain is SEQ ID NO: 23 and the light chain
variable domain is SEQ ID NO: 24, or

c) the heavy chain variable domain is SEQ ID NO: 31 and the light chain
variable domain is SEQ ID NO: 32, or

or a humanized version thereof.
20 9.  The antibody according to claim 8, characterized in that

a) the heavy chain variable domain comprises a CDRH1 region of SEQ ID

NO: 9, a CDRH2 region of SEQ ID NO: 10, and a CDRH3 region of SEQ ID

NO: 11, and the light chain variable domain comprises a CDRLI1 region of

SEQ ID NO: 12, a CDRL2 region of SEQ ID NO: 13, and a CDRL3 region
25 of SEQ ID NO: 14, or

b) the heavy chain variable domain comprises a CDRHI region of SEQ ID
NO: 17, a CDRH2 region of SEQ ID NO: 18, and a CDRH3 region of SEQ
ID NO: 19, and the light chain variable domain comprises a CDRL1 region
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or the cell culture supernatant.
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10.

11.

12.

13.

14.

15.

16.

17.

-32-

of SEQ ID NO: 20, a CDRL2 region of SEQ ID NO: 21, and a CDRL3
region of SEQ ID NO: 22, or

¢) the heavy chain variable domain comprises a CDRHI region of SEQ ID
NO: 25, a CDRH2 region of SEQ ID NO: 26, and a CDRH3 region of SEQ
ID NO: 27, and the light chain variable domain comprises a CDRLI1 region
of SEQ ID NO: 28, a CDRL2 region of SEQ ID NO: 29, and a CDRL3
region of SEQ ID NO: 30.

The antibody according to any one of claims 8 to 9, characterized in that said
antibody is of human IgG1 subclass.

A pharmaceutical composition comprising the antibody according to claims 8
to 10.

Use of the antibody according to any one of claims 8 to 10, for the
preparation of a medicament for the treatment of cancer

A method of treatment of a patient suffering from cancer by administering
the antibody according to any one of claims 8 to 10 to said patient in the need

of such treatment.
Nucleic acid encoding the antibody according to claims 8 to 10.

Expression vectors containing a nucleic acid according claim 14, capable of

expressing said nucleic acid in a prokaryotic or eukaryotic host cell.

A prokaryotic or eukaryotic host cell comprising a vector according to
claim 15.

A method for the production of a recombinant antibody according to claims
8 to 10, characterized by expressing a nucleic acid according to claim 14 in a
prokaryotic or eukaryotic host cell and recovering said antibody from said
cell or the cell culture supernatant.



