WO 2006/103100 PCT/EP2006/002974 Antibodies against CCR5 and uses thereof The present
invention relates to antibodies against CCR5, methods for their production, pharmaceutical

compositiongygoiainingisaid antibodies, and uses thereof. Over the past ey ygars R EWiNg
understanding of the specific mechanisms that 5 HIV-1 uses to enter target cells has emerged. This

facilitated efforts to develop drugs that attack discrete steps in this process. The first drug to target
entry has recently been approved for clinical use (enfuvirtide, T20; Lazzarin, A., et al., N. Engl J.
Med. 348 (2003) 2186-2195). Enfuvirtide is a peptide drug that blocks fusion at a stage subsequent to
chemokine receptor binding. 10 HIV-1 infection is initiated by interactions between the viral envelope
glycoprotein (Env) and a cellular reddptdiesaguplek CORprisddieh @R4epfus a chemokine receptor
(Pierson, T.C., and Doms, R.W., Immuno. Lett. 85 (2003) 113-118; and Kilby, J.M., and Eron, J.J., N.

Engl. J. Med. (2003) 2228-2238). Env has twq.sulunits: the s % e glycoprotein gp 120 which
int(gracts with Sr?ﬁ CelitiEr &[5‘}1‘{?8%8& rglsagf'usd tha\ﬁﬁ%h fgsngﬁ%gbs\?af% %’a%é%%fg‘{ﬁa?%it virus
transmembran@§uligH iy pritr Gircaitich ford optPPe tertHeinirg miednbraibedésd iwdissaesponsible
for fusion. Bindirgeef gp 120 to CD4 on cells triggers a conformational change that exposes or
creates a binding site that enables gp 120 to interact with a cell surface chemokine receptor, the
"co-receptor”. Chemokine receptors are seven transmembrane G 20 protein coupled receptors (7 TM

GPCRs) that noHRR YRSt SiGH #rosordersiandnprhtie srafieysrinesmitidemotactic,
inflamméatory ahdbthersdunctions: Augegegiopastioneofaiudhin Ghilicakdsefare disedtee@t other 7TM

GPCRs, and sq{gioating theremmalacue qupm&k%&ksntms@@tW%&O&@eﬂﬂ&w%ucce%fu'
25 type of drug devefo%%nent %ro%%%réps of. h%éoast(e’é\gl |sglaie%‘r§c2ure CD4 an{jlr C(gre eptorto -
enter and infectGalls Y PRECERERERIGRINE PALR bF A _5‘?’5 5 & teRERTOR O ik Sﬁh §&-tropic (R5)
strains and playsMedridiaI(PoIBIndRe-S8R0x| Enansrtibsion otpive tyBetyarbidks 08 aa(Suppl. A)
(1997) S3-S16;Bienidseq R «adtuleR, Bskpsoriantiars. in Bioscience 3 (1998) 44-58; Littman,
D.R., Cell
10 HIV-1 infection is initiated by interactions between the viral envelope glycoprotein
(Env) and a cellular receptor complex comprised of CD4 plus a chemokine receptor
(Pierson, T.C., and Doms, RW., Immuno. Lett. 85 (2003} 113-118; and Kilby, .M.,
and Eron, J.j., N. Engl. J. Med. 348 (2003) 2228-2238). Env has two subunits: the
surface glycoprotein gp 120 which interacts with the cellular CD4-receptors and
15 which is non-covalently associated with the virus transmembrane subunit gp 41. Gp
41 anchors gp 120 to the viral membrane, and is also respomsible for fusion.
Binding of gp 120 to CD4 on cells triggers a conformational change that exposes or
creates a binding site that enables gp 120 to interact with a cell surface chemokine
receptor, the “co-receptor”. Chemokine receptors are seven transmembrane G-
20 protein coupled receptors (7 TM GPCRs) that normally transmit signals in
response to chemokines, small cytokines with chemotactic, inflammatory and other

functions.

A large proportion of drugs in clinical use are directed at other 7TM GPCRs, and so

targeting these molecules to block viral entry is an extension of the most successful
25 type of drug development programs of the past. HIV-1 isolates require CD4 and a

coreceptor to enter and infect cells. The CC chemokine receptor CCR5 is a co-

receptor for macrophage-tropic (R5) strains and plays a crucial role in the sexual

transmission of HIV-1 (Berger, E.A., AIDS 11 (Suppl. A) (1997} §3-516; Bieniasz,

P.D., and Cullen, B.R,, Frontiers in Bioscience 3 (1998) 44-58; Littman, D.R., Cell
30 93 (1998) 677-680).



30 93 (1998) 677-680). WO 2006/103100 PCT/EP2006/002974 -2 CCRS5 is used by most HIV-1
primary isolates and is critical for the establishment and maintenance of infection. In addition CCR5
function is digpensablsfar human health. A mutant CCRS5 allele, "CCR5 A 32%gpardes-a-ffuncated,
non-functional protein (Samson, M., et al., Nature 382 (1996) 722-725; Dean, M., et al., Science 5 273
(1996) 1856-1862). Individuals homozygous for the-thutation lack CCR5 expression and are strongly
protected from HIV 1 infection. They demonstrate no overt phenotype consequence and are highly

resistant to M HIV| ction, reas heterozygote indjviduals ent dela disease
progression (S ris F Yaﬂ](?ﬁﬂ T RETNEE B8 e Iffl§85\?qi %ﬁ)efa’t&gﬁé B he lack of

CCR5 10 is W|th@@mwp@f&réﬁtia@6em§@?f¢@nsbm@hbes,%éﬁaﬂydw@ausbsm%isfpa}mﬁal highly
redundant chemekinenaiwark axrecepter, fardire achemekingsMIRUaaMIP w3 and BAHNTES, which

share many overl fun t|o , and,m e.alte aliyg receptors R ssi, D., and
Zlotnik, A., Ann% 6I}-'§ r‘n}ri‘j]néno A bnggﬁvé%g? %la%%tj{’? fﬁe on of ClstSaa’s%an pﬁ?/ 1

co- receBtor Wa§7@a§é??@n h&f?%égéﬁ ht§lﬁ1’1}t’§1ﬁ@]én]é%ml9ﬂlﬁg%lsl\/fﬂj’ [ MARAIRIT E&- 0 Bidkk infection
by R5 but not RgX&adsx4nidalates (agieghitciel AbnSHENCeiRTRH{3R9B)hd81dmbBlhht«GORS is also a
receptor of the ocleiataepokiAgs Al @%@r%“ﬁ%ﬂl "R Hrmgtfegmﬁt@?%ecmonses and

control the recruitment of neutrop hlli%% é:ai emokines) and macrophages and subsets of T cells. (T
helper Thi and TR EEISf IO FRPIE SHOREEEAT PHTBTRAIN ﬁB"s% ﬁi?ﬁﬂ%n@r%w?ﬂﬁalé%&%umty
effective againist-XisusasvarithtinhbrdyfbRexahimie Dasserea 2002 résponses ardoklieh@AR6 be pivotal

in allergies. Theyefona dnhibiiais ofthese chemeliig é6C meaamxéaes@%@%aﬁ'glmuapmodulators
For Thl responfi_‘e% overacté e reggonﬁts are da pene re Ie n}jautq(mmLM%{ cludlng

e ne s recé O, or 1
rheumatoid arthritis o, Tof TeSpONses. 10 lessen aathma attatks or gﬁerglc résponges including

atopic dermatifté! (S]&ﬂé GREJAIS; Uﬁlé’aﬁlﬁafledpa%wéd’e Crininuiypgoaygsadusimiatkich A., and
Strange, P.G., ke aBiochdm. el Biol.(R6s(2004) dkt BotGiazmierskn WV iMy. Bhalufolrndrug

Targets Infect. @Wﬂz% (§%2>[‘1?1§§dg3§ﬁ&ﬁmeéf E@ﬁé%% HIV-1 co-receptor was based on
15 the ability of its ligands, MIP-1o, MIP-18 and RANTES to block infection by R5
but not R5X4 or X4 isolates {Cocchi, F., et al., Science 270 (1995) 1811-1815).

CCRS5 is also a receptor of the “cluster” chemokines that are produced primarily
during inflammatory responses and control the recruitment of neutrophils (CXC
chemokines) and macrophages and subsets of T cells. (T helper Thl and Th2 cells).

20 Thl responses are typically those involving cell-mediated immunity effective
against viruses and tumors, for example, whereas Th2 responses are believed to be
pivotal in allergies. Therefore, inhibitors of these chemokine receptors may be
useful as immunomodulators. For Thl responses, overactive responses are
dampened, for example, in autoimmunity including rheumatoid arthritis oz, for

25 Th2 responses, to lessen asthima attacks or allergic responses including atopic
dermatitis. {see e.g. Schols, D., Curr. Top. Med. Chem. 4 (2004) 883-893; Mueller,
A, and Strange, P.G., Int. ]. Biochem. Cell Biol. 36 (2004} 35-38; Kazmierski, W.M,,
et al, Curr. Drug Targets Infect. Disord. 2 (2002) 265-278; Lehner, T., Trends
Immunol. 23 (2002) 347-351).

30 Antibodies against CCR5 are e.g. PRO 140 {Olson, W.C,, et al., J. Virol. 73 (1999)
4145-4155) and 2D7 (Samson, M., et al., J. Biol. Chem 272 (1997) 24934-24941).
Additonal antibodies are mentioned in US20040043033, US6610834,
US20030228306, 1US§20030195348, US20030166870, US20030166024,
US20030165988, US20030152913, US20030100058, US20030099645,



Immunol. 23 (2002) 347-351). 30 Antibodies against CCR5 are e.g. PRO 140 (Olson, W.C., et al., J.
Virol. 73 (1999) 4145-4155) and 2D7 (Samson, M., et al., J. Biol. Chem 272 (1997) 24934-24941).
Additonal antibodies are mentioned in US20040043033, US6610834, US20030228306,
US20030195348, U820030166870, US20030166024, US20030165988, US20030152913,
US20030100058, US20030099645, - J US20030049251, US2003004441 1, US20030003440,
US6528625, US20020147147, US20020146415, US20020106374, US20020061834,

200307276 B o D s A epot6.
WO00158915, S@éﬁ%ﬁf@%\?@lﬁﬁ%@é@%ﬁaof tﬁjggéé)%éﬂ%%@t prov@ﬁ%@?%’%ﬁ?@di% ’
against CCRS Whisl [9fIMEx1, UEBd EE B therdPagiid HgehPfolAMDS. Stimkds61EPhéddidttosure
comprises an antibmslys binding tw CBRSaRCtevizeddnitheidhe wanabiedeavy chaimaming acid

sequenge CD éq) t%w b lecte rqmﬁ consisting of the heavy chain CDR3
sequenges sgg’%ﬁ : %2‘ or 17. cc%’fé?r%ﬁt% '5?17e§aspegt?,%%§pis provided an antibody binding to
CCR5 15 characterized in that the variable heavy chain amino acid sequence CDR3 of said antibody

is selected fronTHeeogiectp dotisisingmidha heavyrehiain OR3seguereca SRR 1DAYA: dbicthe
disclosure prefﬁgﬁg%w%gﬁs%@g&' TololYA gg&m;%ﬁ%?a comprising a variable heavy chain and a

variable light chain, characterized in that the variable 20 heavy chain may comprise CDR sequences
CDR1, CDR2 and CDR3 and CDR1 being selected from the group consisting of SEQ ID NOs: 9, 10,
11, 12, CDR2 Ksingmagiected from the group consisting of SEQ ID NOs: 13, 14, 15, CDRS3 being
selected from the group consisting of SEQ ID NOs: 16,17, wherein said CDRs may be selected

independently of each other. 25 The antibody according.to the disclosyre may. preferably be
Charail'&:‘rize dif a(?lﬁ% OSUre Compiises an aﬁ/u%o%y %mgmg to 88&? characieti eg n tgg{ the
variable heavy chain amino acid sequence CDR3 of said antibody may be selected
from the group consisting of the heavy chain CDR3 sequences SEQ ID NO: 16 or

17.

According to one aspect, there is provided an antibody binding to CCRS

15 characterized in that the variable heavy chain amino acid sequence CDR3 of said
antibody is selected from the group consisting of the heavy chain CDR3 sequence
SEQ ID NO: 16.

The disclosure preferably provides an antibody binding to CCR3, comprising a
variable heavy chain and a variable light chain, characterized in that the variable
20 heavy chain may comprise CDR sequences CDRI, CDR2 and CDR3 and CDRI1
being selected from the group consisting of SEQ ID NOs: 9, 10, 11, 12, CDR2 being
selected from the group consisting of SEQ ID NOs: 13, 14, 15, CDR3 being selected
from the group consisting of SEQ ID NOs: 16,17, wherein said CDRs may be

selected independently of each other.

25 The antibody according to the disclosure may preferably be characterized in that the
variable light chain may comprise CDR seguences CDR1, CDR2 and CDR3, and
CDRI is selected from SEQ ID NOs: 18, 19, 20, CDR2 is selected from SEQ ID
NOs: 21, 22, 23 and CDR3 is selected from SEQ ID NOs: 24 or 25 wherein said
CDRs may be selected independently of each other.

30 The antibody may preferably be characterized in containing as heavy chain CDRs



variable light chain may comprise CDR sequences CDR1, CDR2 and CDR3, and CDR] is selected
from SEQ ID NOs: 18, 19, 20, CDR2 is selected from SEQ ID NOs: 21, 22, 23 and CDR3 is selected
from SEQ ID NOs: 24 or 25 wherein said CDRs may be selected independently of each other. 30 The
antibody may preferably be characterized in containing as heavy chain CDRs -3a- the CDRs of SEQ
ID NO: | and as light chain CDRs the CDRs of SEQ IBNO: 2, as heavy chain CDRs the CDRs of
SEQ ID NO: 3 and as light chain CDRs the CDRs of SEQ ID NO: 4, as heavy chain CDRs the CDRs
of SEQ ID NO: [ i f X N CH? .DRs the
CDRs of SEQ |S%@c??%sgg@@ﬁgﬁﬁﬁﬁg%@éﬁ8%8%,@&5'}@ ?B%\STC?%\@Q hhg(%%Ras
sequences can'bé ‘det ?ﬂﬁ.éﬁd%é@&‘&m&%&ﬁﬁé%ﬁdﬁ% detlitisriisht khpia: ePRis Be§udhtes of
Proteins of ImnitHol8gibd) 1 dtere b5t @dinRibRe thie QIPRSer/RBONAbIGAl Instituies oft Heglth,

Bﬁthesda, IE)/ID @@%)eh@@sf&%@ B N©: é,—%ﬂ&@ﬁk}%&}é@?ﬁ@ ins Pg@aa%t@ﬁ]séé?ﬁﬁ%@meach
chain may be separa ra rk.a aci n y according to the disclosure may
preferabg’lly be cﬁgé%igttgdi%g%hﬁ% n@@%} eﬁ%&‘j %@I&%é 5 and may comprise a variable heavy
and light region independently selected from the group consisting of a) the heavy chain (VH) variable
domain defined by amino acid sequence SEQ 10 ID NO:1 and the light chain (VH) variable domain
defined by SEQ ID NO:2; b) the heavy chain variable domain defined by amino acid sequence SEQ
ID NO:3 and the light chain variable domain defined by SEQ ID NO:4; c) the heavy chain variable
domain defined by amino acid sequence SEQ ID NO:5 and the light chain variable domain defined by
SEQ ID NO:6; 15 d) the heavy chain variable domain defined by amino acid sequence SEQ ID NO:7
and the light chain variable domain defined by SEQ ID NO:8; or a CCR5-binding fragment thereof. 20
The antibody according to the disclosure may preferably be characterized in that the heavy chain
variable region may comprise an amino acid sequence independently



selected from the group consisting of SEQ ID NO: 1, 3, 5 and 7. The antibody according to the
disclosure may preferably be characterized in that the light chain variable region may comprise an
amino acid sequence independently 25 selected from the group consisting of SEQ ID NO: 2, 4, 6. and
S. The antibody according to the disclosure may preferably be characterized in that the constant
chains may be of human origin. Such constant chairts-are well known in the state of the art and e.g.
described by Kabat (see e.g. Johnson, G., and Wu, T.T., Nucleic Acids Res. 28 (2000) 214-218). For

I 3 b
example, a usefylnuBAN ieawy.ehan; 9&9@@%@@@&&%@ I Sing P seguense may be

independently selected from the group consisting of examp

human light -5°@R8incEHstairaHegisn by’ E?)tﬁ’rBFééf &W&?ﬂﬁ%o&?& sgﬁﬁ’é’ﬁEeS@P éﬁap%‘ébh‘@ht chain
constant regiont a8k QeiDiddON 8ot fisrtiverspréféceddh.tirateedantiiody 99 bf MokiseOFBH and

comprises the antikody viesiaklig.seaesee fremgotamouse antibody according to Kabat (see e.qg.
Johnson, G., and Wu, T.T., Nucleic Acids 5 Res. 28 (2000) 214-218). The antibodies may inhibit one

or more functions of human CCRS5, such as ligand binding to CCR5, signalling activity (e.g., activation
of a mafnmalia-Bhpretetachisbitietion obasepsidiadd trinsientoricrasse iithe concentration of cytosolic
free Ca 2+ and/or stimulation of a cellular response (e.g., stimulation of chemotaxis, 10 exocytosis or

inflammator eukoc fes, 4 r|n activatio tlbodles inhibit binding
of RANTESyI\mIgH%La%FE}?%%a%g ?}{ et % o 6 Rumant {3 %g%ba?n maﬁ% %?Iz?ﬁ? mediated
by human CCR@@@@U Raskowiae W&ﬁ‘l%ﬁj‘ Fﬂ@’ BAYIRtBr el ariahle deavatiog ﬁ@ém&mry
mediator releasedepeidetelykadytedégranitationpl&idiaiagtifody according to the disclosure may
specifically bind to human CCR5 and may inhibit the HIV fusion with a target cell in an assay

comprising contacting the viru B%F tisffﬁﬁresence of said taF% et cell, with the antibody in a
concentration &ffect 8 Fhitiehd @RI AR ERT ARV 8RN 2518 saPes S59C50 value
of 4.0 pg/ml or lowerlD NO:1 and the light chain (Vy) variable domain defined by SEQ ID NO:2;

b)  the heavy chain variable domain defined by amino acid sequence SEQ ID
NO:3 and the light chain variable domain defined by SEQ ID NO:4;

¢)  the heavy chain variable domain defined by amino acid seguence SEQ ID
NO:35 and the light chain variable domain defined by SEQ ID NO:6;

15 d)  the heavy chain variable domain defined by amino acid sequence SEQ ID
NO:7 and the light chain variable domain defined by SEQ ID NO:8;

or a CCR5-binding fragment thereof.

20 The antibody according to the disclosure may preferably be characterized in that the
heavy chain variable region may comprise an amino acid sequence independently
selected from the group consisting of SEQ ID NO: 1, 3, 5 and 7.

The antibody according to the disciosure may preferably be characterized in that the
light chain variable region may comprise an amino acid sequence independently
25 selected from the group consisting of SEQ ID NO: 2, 4, 6, and 8.

The antibody according to the disclosure may preferably be characterized in that the
constant chains may be of human origin. Such constant chains are well known in
the state of the art and e.g. described by Kabat (see e.g. Johnson, G., and Wu, T.T.,
Nucleic Acids Res. 28 (2000) 214-218). For example, 2 useful human heavy chain

30 constant region comprises an amino acid sequence may be independently selected
from the group consisting of SEQ ID NO: 26 and 27. For example, a useful human
light



20 The antibody according to the disclosure may specifically bind to CCR5 and may inhibit membrane
fusion between a first cell co-expressing CCR5 and CD4 polypeptides and a second cell expressing
an HIV env protein with an IC50 value of 1.5 pg/ml or lower, preferably 0.3 g/ml or lower. An antibody
according to the disclosure may preferably not inhibit chemokine 25 binding in a binding assay to
CCRI, CCR2, CCR3, CCR4, CCR6 and CXCR4 inah- antibody concentration up to 100 pg/ml. An
antibody according to the disclosure may preferably not stimulate intracellular Cac+ increase,

detected in CH Il I : 0 pg/ml. 30
The antibody a(%%%%)gﬁ %ﬁ?ﬁggﬁ)ﬁ;ﬁ%&rﬁﬁﬁgggﬁ 1% %Ql rr?gréﬁso %q&tlﬁ écli&}lfgé%% G3or

IgG4, whereby TGBEFUE IFER AR ptefeiEdNE- Thelaht h(%ﬁ?ﬁi‘f‘?&t@? é@l@@%@%ﬁ% &y preferably
be of IgG4 isotypeysprefenabiydvitorapditie ndlenuntalioly S22 8P or ssqpesiar afplynef (GG isotype,

modified in the zKHﬂG@dr gion A APV tah 220240 beryeen Ll apd GHZ (AngalRieiehalaMal.
Immunal. 30 (18\93)7]8 @&D%S) ﬁlgdj the second inter-domain region of 5 about as 330 between CH2
cor

and C (numberlng ing to bat see e.g. Johnson, G., and Wu, T.T., Nucleic Acids Res. 28
(2000) 214-218). Such modification avoid effector function (ADCC and/or CDC). Switching of 1IgG

class can be petforngeoaiexshangeref tie constantheainnand lighlehals Rfdha @snrigady by heavy
and light chain a Y.t sired cI s, lik | 10 utants or,lgG h methods
are well knownﬁ?ﬁﬁ(ahr% s?g?(ee%?gﬁesa?tg?l%% antlt\)mgy Co?d%g% S'the di séllao%ar%%hr%naé p?e?‘(%era Iy be
characterized B{BEHg" ¥ %ﬁ%ﬁ%@sﬁfﬂcl“é@%ﬂ@@ll%ﬁ%&%}ﬁgt I‘é%[!s‘ieéﬁét%ﬁﬁtéf sHierebaditreucine at
amino acid position 234dy L2B5IBRF0 oN297eIERA8 r¢3afsK 822, REduhitidiordP 32 n{marikering

accordjpg to EL&HE’R%E&B‘?@HQ%%%W&&P&H&& Lupan 96l e o sing migions L234A

(alanine msteagqof at amino a osjtion and L235A. The disclosure relates therefore
preferably to a 5P BerviY ﬁ Bitcr £ eiRas: A iFainksieraedart from
human origin aﬁﬂ‘dombummd CCRS and may mhlbn functions mediated by humar CCRS, like

leukocyte trafficking, HIV entry into a cell, T cell activation, inflammatory

mediator release and/or leukocyte degranulation.

5 The antibody according to the disclosure may specifically bind to human CCR3 and
may inhibit the HIV fusion with a target cell in an assay comprising contacting the
virus, in the presence of said target cell, with the antibody in a concentration
effective to inhibit membrane fusion between the virus and said cell with an I1Cs

value of 4.0 pg/mi or lower.

20 The antibody according to the disclosure may specifically bind to CCRS5 and may
inhibit membrane fusion between a first cell co-expressing CCR5 and CD4
polypeptides and a second cell expressing an HIV env protein with an ICs, value of

1.5 ng/ml or lower, preferably 0.3 pg/ml or lower.

An antibody according to the disclosure may preferably not inhibit chemokine
binding mn a binding assay to CCR1, CCR2, CCR3, CCR4, CCR6 and CXCR4 in an
antibody concentration up to 100 pg/mi.

-2
wn

An antibody according to the disclosure may preferably not stimulate intracellular
Ca™ increase, detected in CHO cells expressing CCRS and Galphalé in an

antibody concentration up to 50 ng/ml.

30 The antibody according to the disclosure may preferably be of human isotype IgG1,
1gGG2, 1gG3 or IgG4, whereby IgG1 or 1gG4 are preferred.



human complement factor Clq and /or activates C3. Preferably the antibodies do 20 not bind to at
least one human Fcy receptor. The disclosure further provides hybridoma cell lines which produce
monoclonal antibodies according to the disclosure. Preferred hybridoma cell lines according to the
invention were deposited with Deutsche Sammlung von Mikroorganismen and Zellkulturen GmbH
(DSMZ), Germany. The antibodies obtainable from €aid cell 25 lines are preferred embodiments of
the disclosure. According to another aspect, there are provided hybridoma cell lines

M<CCR5>PZOHE3. Rt GRIRHAUCLES (MGERSTRZ03] GRALBRCERSPRIOR AG L A further
embodiment of the disclosur |s(§;\§ ant!%lkg)dﬁblndm%ﬁ?gc 5, 30 char;gtyerlﬁatgé?lthatl IS produced
by cell line m<CEREIBYOY 3 296 HMLCEREURPY 021 F6. thE CEESBY03 Teasdy! 1sotype.
m<CCR5>Pz02u@lified nethebinenceziohtheapolyrnaclebtitiis wontainédih ahis ddp dditerInfaterials, as
well as trlle amiE@ﬁl%CMo?eﬂﬂﬁﬂﬁglOBm@ @@Jynﬁgﬂﬂe@ %ﬂ@ﬂﬂ&ﬂé@@ﬁ@ﬁgd%@c%ﬁﬁé@ﬂé@ﬂ@n@ﬁ event ?lf
any conflict with,the seq es descri in guence protocol. -7- aptibody according to the
disclosrl]gre mayalg)i%l(}iI tgﬁhﬁ%&gé%%%}éegﬁ ﬂ%u%%g?ﬁﬂ%o%?c Fg-}ﬁ% ?coel E|irgteaﬁsesfzéet:teé'g‘from the

group consistinPBRtibbdiedA t&VE. Thee -diNeiesiedgHlteREsmpRisedPhuclbicdd niskécule
encoding an antibdtic:hichainia yeablefchain o AIBIRAA A0l Acokd 41U $oitbRdisclosure.

=ncoded polypepiidss BIfGARADIS CLASREIP NI A0SRt & EoRRAYEAER AN og Shain to

result in an antibody molecule against CCR5 according to the disclosure. According to ther

aspect, there iSBHANTRGRNATROASEIE AEBEH F A1 FBRRRpriak Bs sapiedr ksee il ogether
with thE0respectivehpstheleantitony whainddefined bélownwheheasasaid palypeptide is either a) an
antibody heavy chain comprising as CDR sequences CDR1, CDR2 and CDR3 and CDRI being

rom r nsisting of SEQ | : . :
selected fro tt}%eg FAHBOC v gc%gr ngg t% the disc (o)ssﬁrg ‘may preferably be characterized by being

of human subclass IgG1, containing at least one mutation in I.234 (leucine at amino
acid position 234), 1235, D270, N297, E318, K320, K322, P331 and/or P329
(numbering according to EU index). Preferably the antibody is of human IgGl type

15 comprising mutations L234A (alanine instead of leucine at amino acid position 234)
and L235A.

The disclosure relates therefore preferably to antibodies characterized in that said
antibodies bind CCRS, contains a Fc part from human origin and do not bind
human complement factor Clg and /or activates C3. Preferably the antibodies do

20 not bind to at least one human Fey receptor.

The disclosure further provides hybridoma cell lines which produce monoclonal
antibodies according to the disclosure. Preferred hybridoma cell lines according to
the invention were deposited with Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH (DSMZ), Germany. The antibodies obtainable from said cell

25 lines are preferred embodiments of the disciosure,

According to another aspect, there are provided hybridoma cell lines
m<CCR5>Pz01.F3, m<CCR5>Pz04.1F6, m<CCR5>Pz03.1C5 or
m<CCR5>Pz02.1C11.

A further embodiment of the disclosure is an antibody binding to CCRS3,
30 characterized in that 1t is produced by cell line m<CCR5>Pz01.F3,



10, 11, 12, CDR2 being selected from the group consisting of SEQ ID NOs: 15 13, 14, 15, CDR3 being
selected from the group consisting of SEQ ID No: 16, b) an antibody light chain variable light chain
comprising as CDR sequences CDRI, CDR2 and CDR3, and CDR1 is selected from SEQ ID NOs: 18,
19, 20, CDR2 is selected from SEQ ID NOs: 21, 22, 23 and CDR3 is selected from SEQ ID NOs: 24,
25, 20 wherein said CDRs are selected independentff of each other. The disclosure further provides
expression vectors containing said nucleic acids, and host cells containing such vectors for the
recombinant pr I h anti le .of express; aj leic.acid in a prokaryotic
or eukaryotic h%ﬁ%e%%@'éﬁégc ogﬁgg%%%%@%%% H%éﬁ%%?&gég Lgﬁguclgglreyfg%uﬁ&? cell
comprising a vEESE RLSPEFIEEgTcaraiBediia thie &B@%@@r@ﬁiﬁh@ﬁ»c@ﬁﬁm%% shmethod for the
production of aaeidosadirant dfutnapansifodeaesosdinbtieiite diselosurelChaiacterizeeh: $a by
expressing a nuelelc AR AGRRTANCIR NEdiplasin In mPLIAAIG A gukaryotic host cel and
recovering said antibody from said cell. The disclosure furtﬁe comprises the antibody obtainable by
such a recombinant method. Antibodies according to the disclosure may show benefits for patients in
need of a 5 CCR5 targeting therapy. The antibodies according to the disclosure may have new and
inventive properties causing a benefit for a patient suffering from such a disease, especially suffering
from immunosuppression, especially suffering from HIV infection. The disclosure further provides a
method for treating a patient suffering from 10 immunosuppression, especially suffering from HIV
infection, comprising administering to a patient diagnosed as having such disease (and therefore
being in need of an such a therapy) an effective amount of an antibody binding to CCR5 according to
the disclosure. The antibody is administered preferably in a pharmaceutical composition.



-8- The disclosure further comprises the use of an antibody according to the disclosure for the
treatment of a patient suffering from immunosuppression and in another aspect, for the manufacture
of a pharmaceutical composition according to the disclosure. In addition, the disclosure comprises a
method for the manufacture of a 5 pharmaceutical composition according to the disclosure. In another
aspect, there is provided a method for the manufactdre of a pharmaceutical composition comprising a
pharmaceutically effective amount of an antibody as defined above. The disclosure further comprises

a pharmaceutl é’%H%Po%%fy%@&9&5@”&5‘_%@'}}1&8&02}98&&%@ﬁ%%‘?l%%ﬁ isclgsure N a,
pharmaceutically effective’amount, optionally together with a buffer and/or an adjuva_%t Usetul for the
formulation of ShBBARIEROB BAErAELEUREAF oSN e SrHR AR MR REFRIDPIRAdEPa
pharmaceuticallcomposition containing an antibody as defined above in a pharmaceutically effective
amount. 15 The disclosure further provides pharmaceutical compositions comprising such antibodies

in a pharmaceutically, acceptahle carrier. In.one embodiment, the, pharmaceytical composjtion may be
inciuced i an eI ST G RCHITE CHBRTI S ful T AoBute TMEE VY FmBBBENBH mociving
the CDR sequetigéiofa arppabéntcantibedyeb iR gden@ORBeotdr acteridiag itoséiectinglashsavy chain
20 CDR selecteth fmithe grepncansisting o1 SEQUIRNO d (didhand fipad/apanatingdy light
chain CDR Selea%tti ogor%;[he gcgor%gu oHP ig’ztlina%t deEf"ino cl}ligsia ZdirlllétG SS' CI;)CI)‘ g%in%atgél cleic acid
encoding said amino &aci ¢b sequence, moél)%lﬁg SRIG NUCIEE B i thaf Bne aming atid is

modified in he&i8FKISEI-CDR1, one amino acid is modified in heavy chain CDR2, 1-3 25 amino acid
are modified in light chain CDRI., 1-3 amino acids are modified in light chain CDR2, and/or 1-3 amino

acids are modifed indight £hainGRRS. Expressingsaid madiiiesl COR.AMING.AFid, segyenge in an
antiboclirﬁ structure, measuring whether 35% a’htibody_ binds to CCR5 aﬁ | sel%ctingnsalgci_{'l o%dified CDR
if the attfibody BildRspiee papalg of assembling together with the respectively other antibody

chain defined below, whereas said polypeptide is either

ay an antibody heévy chain comprising as CDR sequences CDRI, CDR2 and
CDR3 and CDR1 being selected from the group consisting of SEQ ID NOs: 9,
10, 11, 12, CDR2 being selected from the group consisting of SEQ ID NOs:
15 13, 14, 15, CDR3 being selected from the group consisting of SEQ ID No: 16,
b) an antibody light chain variable light chain comprising as CDR sequences
CDRI, CDR2 and CDR3, and CDRI1 is selected from SEQ ID NOs: 18, 19,
26, CDR2 1s selected from SEQ ID NOs: 21, 22, 23 and CDR3 is selected
from SEQ ID NOs: 24, 25,

20
wherein said CDRs are selected independently of each other.
The disclosure further provides expression vectors containing said nucleic acids,
and host cells containing such vectors for the recombinant production of such an
antibody capable of expressing said nucleic acid in a prokaryotic or eukaryotic host
25 cell.

The disclosure further comprises a prokaryotic or eukaryotic host cell comprising a
vector according to the disciosure.

The disclosure further comprises a method for the production of a recombinant

human antibody according to the disclosure, characterized



Detailed Description of the Invention The term "antibody" encompasses the various forms of antibody
structures including but not being limited to whole antibodies, antibody fragments. The antibody
according to the invention is preferably a humanized antibody, chimeric 5 antibody or further
genetically engineered antibody as long as the characteristic properties according to the invention are
retained. "Antibody fragments" comprise a portion of’a full length antibody, preferably the variable
region thereof or at least the antigen binding portion thereof. Examples of antibody fragments include
diabodies, single-chai jhody malecu 0 iImmunotoxins, and multispecific antibodies formed
from antibody f:;‘};y HE'%}%@S%%E a%(fl{:li;léiﬁ?%ngt%l dO(sziyC ‘;%ﬂg}r%‘éntt%‘ é’g?ngén%scéosspr{sIeﬁ%haaiHrB%ﬁﬁ%tb?iﬁs having
the characterist A%/ NOsh&RI! FEfh &Ry BEHBam (g Rt getrerallit Bediseleaincor of a VL
chain binding td@GRsonamisty eingtdblétotassatible togatherwitthadddehaito a functional
antigen binding pocket and thereby providing the 15 property of inhibiting membrane fusion or HIV
fusion with a target CZJ[. The terms "manoclonal antibody" or "mongclonal antibody compaosition” as
used herein refg?tfgo ﬁlse?)‘:zf%fg?gé?é RIBEE PG aNe Sh0Pa RIRGARS NG I ‘EorapfdSitian. The
term "cHimeric &§tibdayreesfegsherapmaisciotiabdistbodyriig 2066/ 108100:RCTHE R2A06602974 -9
comprising a vasiablgvegion, hiepdindingragion, Bapmmeyse andiateastaportion, Qfacgnstant
region derived I’é[osggl a dggeéglrgnsoggﬁ%r% S eciesmusualls){1 IE)r%pared bg re,&%i)m i%nt DNtA techniques.
Chimeric antiboc]hes. cmerlsm a mousévanable nrqéla%n X RtmaREbhst §iSn & especially
preferred. SuchHhodsEmiian 5 chimeric antibodies are the product of expressed immunoglobulin
genes comprising DNA segments encoding mouse immunoglobulin variable regions and DNA

segments encogio humARAMMHAGORANA.cONIRRIRTIaNS e forie of efimetic aggbodies”
encompassed by the present inventioh are those in which the class oristibdlass hassean todified or

changéd from tHAESPHTERFGTR anfSBe 24D SHEFCTER MR ardbYdidaleriomso jemprsing as

"class-switchechdmiibiottigsd' tMietiuids fdiagrodutingtehvime decantiberdie sainy dive:capvantional

recombinant peed of an such a therapy) an effective amount of an antibody binding to CCRS
according to the disclosure. The antibody is administered preferably in a
pharmaceutical composition.




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 Patent Nos. 5,202,238 and 5,204,244. 15 The
term "humanized antibody" refers to antibodies in which the framework or "complementarity
determining regions"” (CDR) have been modified to comprise the CDR of an immunoglobulin of
different specificity as compared to that of the parentimmunoglobulin. In a preferred embodiment, a
mouse CDR is grafted into the framework region of a human antibody to prepare the "humanized
antibody.”" 20 S ; ' .. ef:al., Nature 332 (1988).323-327: and Neyberger, M.S., et
al., Nature 314 1388% iz%%%%%%éﬁﬁﬁ%ﬁﬁ? eFrsch %ﬁé&%%??é%%%ﬁé ci}%ﬁ%stge Eé%cr{é%%ﬁeting
sequences recohiPnd BB g% PSR OGRS ERTm EnEaRasHIAstion adntibetidkerThe term
"binding to CCR§jcas usedhiereimnigans: bifidingiafiie aniibodoiap2stee Rbdndgeltdaged in vitro

ELISA assay (%B@s@‘&rﬁﬁmtﬁm%‘@%!&icﬁmgi@&ﬂﬁr{&grkdﬂ{e %éﬁ%ﬁﬂg)fn%%%%e%§u??s(%\‘ é
100 ng/ml. An

(signal/noise) ratio of 5 or. more, preferably 10 or more at an antibody concentration o
antibodg accor&ﬁﬁ%fﬁ'ét’iﬁ??e‘i%?%ﬁ%é‘%%ﬁﬂﬂﬁéotg%@%céﬂ%@r@pitope of CCR5 as does an

antibody selected from the group consisting of the antibodies A to 30 E or are inhibited in binding to

CCR5 due to sterighashaneg Qi binding. iEpieRebinding js davgstigated by using alapingsmutation
according to thehmextlgoglU gc%§cribed b .Olsorr1ri W.C. etal., J. Virol. 7 é\lﬁ%%? 4145-4155 for epitope
mapping. A signal reduction of 7896 or mora Showe tha ?ﬁ%‘?ﬁﬁ‘f&f@il WGP 2856/103100

PCT/EP2006/082 g4y 20 dediembakete- the epitope of said antibody. Binding to the same epitope is
found, if the amino acids contributing to the epitope of the investigated antibody and the amino acids

contributing to megiggg)%&gam@ﬁ y A B..C, D.orE are identical. Antibody C, which shows lower
IC50 values than antibody 2D7 in %?chén J;gs:e%iﬁdgklé% AN ‘gﬁﬁf%p%ofﬁgﬁf ?lr(l) i acr%rllrtl%manéfodsa%n the ECL2
domair ‘bf CCREWPREY geestrding Bk chwnserrain goohoBnareys o) wisideciévaitisrenttrom the
epitope recognizecthdayantiablyr 207 (2 bufhindsdoamindjactds Kdfidl dod 4 Ta-efkGbaAbut not to

antibodies for pharmaceutical purposes.

In another aspect, there is provided a pharmaceutical composition containing an

antibody as defined above in a pharmaceutically effective amount.

The disclosure further provides pharmaceutical compositions comprising such
antibodies in a pharmaceutically acceptable carrier. In one embodiment, the

pharmaceutical composition may be included in an article of manufacture or kit.

In a further aspect, there is provided a method of modifving the CDR sequence of
an parent antibody binding to CCRS, characterized in selecting a heavy chain
20 CDR selected from the group consisting of SEQ ID NOs: 1. 3, 5 and 7 and/or
an antibody light chain CDR selected from the group consisting of SEQ ID
NOs: 2, 4, 6 and §, providing a nucleic acid encoding said amino acid CDR
sequence, modifying said nucleic acid in that one amine acid is modified in
heavy chain CDR1, one amino acid is modified in heavy chain CDR2, 1-3
25 amino acid are modified in light chain CDR1, 1-3 amino acids are modified in
light chain CDR2, and/or 1-3 amino acids are modified in light chain CDR3,
expressing said modified CDR amino acid sequence in an antibody structure,
measuring whether said antibody binds to CCR5 and selecting said modified
CDR if the antibody binds to CCRS.



ECL2B amino acids 184-189). Epitope binding for antibody C is found to be 20% for CCR5 mutant
K171A or E172A (if glu 172 is mutated to ala). 100% epitope 10 binding is defined for wild-type CCRS.
A further embodiment of the invention is therefore an antibody binding to CCR5 to the same epitope
as antibody C binds. The term "seven transmembrane chemokine molecular structure™ as used herein
refers to the natural structure, CCR5 shows when it i$pesitioned in the cell membrane bilayer (see
e.g. Oppermann, M., Cell. Sig. 16 (2004) 1201-1210). Like 15 other Ib G protein-coupled receptors,
CCRS5 is compgsed.of.an extracellular N- terminal domain, a transmembrane domain and a
cytoplasmatic -?eéﬁ%i%?esd%%ﬁagf)n? q%{él%r%]ﬁg%eorrﬁbrane domain consists of seven hydrophobic
transmembrane segments, linked by three cytoplasmatic and three extracellular segments. The
antibody according teitihe tangbtion bindstop@eR 5t its:sa)M8N [3Mhisansmamkianeschemekine
molecular sICiiggIe fefhoPRRE FANS B RIAISIN ARIRINDAN Gapable o secific pinding Lo an

antibody. Epitopes usually consist of chemically active surface groupings of maiecules such as amino
acids or sugar %@Eﬂéiﬁ%"%%f?aﬂ}ﬁHBV/%"QB@dﬁié’rl‘FfFé%bldﬁrﬁ%@?ﬁﬁ&]@t%tb@éb’cﬁhﬁéf&istics, as
well as 8pecificactidngly chafatteristios:t 251G onformeatidnat dinsinanconigrmationdlepitepasare
distinguished in,fhathe Rinding lodhefarmear butRoLing latter is lost in the presence of denaturing

solvents. Preferably an antibody according to the invention binds specifically to native but not to
denatured CCRS. Such an antibody comprises preferably heavy chain CDR3 SEQ ID NO:17, and
preferably in addiiehtiBaipanansCPoRerSEQ IPBPNCS :0ullliengihl dngihddyr bB:Bréderdidly such an

antibody is antibgaeyh B, 1egibnOh Eredd &%ﬁﬁﬁeﬁé%ﬂg&iﬁﬁlﬁcﬂ%@i%ﬁi%ﬁzaﬁﬂg%@.yﬁafﬁpisbql{flz- _ f
able regions o

anibocly A WO L0804 HH0 B 1RO BBO0Z0P 11 THE S RteBIANE GBI LRers to Lsion
betweéﬁ a first Gl ERRBHaSsiY arspenbcpEnsligscionmed Grmastbory Getrorpredsing an HIV
env protein. Meddbiane fusiosdis detennainedbinfusierase tepasiar @eNP@IERY. having the

characteristics of a VH chain, namely being able to assemble together with a VL

chain or of 2 VL chain binding to CCRS, namely being able to assemble together

with & VH chain to a functional antigen binding pocket and thereby providing the

15 property of inhibiting membrane fusion or HIV fusion with a target cell.

The terms “monocional antibody”™ or “monoclonal antibody composition” as used
herein refer to a preparation of antibody molecules of a single amino acid

composition. The term “chimeric antibody” refers fo a monoclonal antibody



The term " inhibiting HIV fusion with a target cell" refers to inhibiting HIV fusion 5 with a target cell
measured in an assay comprising contacting the virus, in the presence of said target cell, with the
antibody in ayepnerniraton effective to inhibit membrane fusion between theyirs angheaie cell and
measuring luciferase reporter gene activity. The term "nucleic acid molecule”, as used herein, is
intended to include DNA 10 molecules and RNA malecules. A nucleic acid molecule may be
single-stranded or double-stranded, but preferably is double-stranded DNA. The "variable region"
(variable region of a light chain (VL), variable region of a heavy chain (VH)) as used herein denotes

each of the paif GPRGSTSId HEdAT EFAMS LWvh IR AVSSY HIPBLIRPS bt ‘Hat arRMEaY to the
antigen. The dohaisaidswdEnaklerlighlt oo hediiyrehbios have tredamesgehepatistradtuye and each

domain compriges feHrfameworkrR)agienswhess ssaURIcRSAasMidalcanseryashiconnected

by three "hypervariable regions” (or complementarity determjning segions, CDRs). The framework
regions adopt e{e(@péh%lé‘% égc}ﬁlfg? atiow afﬁ%"&ﬁ;%se Sr%%%}%]&rﬁ%%ﬁ%%o%ﬁ%c Odg iﬁ/e 5&eet
structure. The OBRetin exdiberisn 20carghheldriritiseir hreaiprstsivnarsnedaeisy gradtamework
regions and fornipaeteDwithsthene Rentoatheether ehaimdat-aaligenRibtingesies e antibody

heavy and Iightlﬁggin CDII?],?S E?%i(?cﬂ% \gila (8 B@rticulgrggmﬁgﬁt@&éﬁgﬁ ilr% %ﬁ}% s%@t@n’?xgl} ﬁsé:ggcity/aﬁinity
e a further objec

>
of the antibodies acé&%g}ﬁg {0 the [nvention and. theretore provi of the invention. 25

The terms "hypetareaif & e BRsHeso ERsARRSBIRIG TS A P AR ERTIB 8y R e (e herein refer to
the amino acid desiduesiofian antibeely mbitificdrer réspgasiblerfothantidenehinding. it bypervariable

region gpmprisgs aming Acid-reiduEs; kom dhasLompiemeptali dleminineregignsdiey *CORs". -
"Framework" OMF% ons are those i[\‘{l‘arlable dorg%lf; re |onf other thatr,l chBO hfvfgbervagable region
residues as herSi HsnEY. PHEFREGIE, R ARETREATR UEP3BIS URENLCS ot SRtHo85 Somprise
from N- to C-teFhirusntesdoensinsskRionCRARNIERS OBRECFREOEDRS, AadFRScEspaeially, CDR3
of the heavy cheisig¥WOs2006( 193 1RO PL RIIER2Q0E029448 113 984) 6851-6855; US Patent

Nos. 5,202,238 and 5,204,244.

15 The term “bumanized antibody” refers to antibodies in which the framework or
“complementarity determining regions” {CDR) have been modified to comprise
the CDR of an immunoglobulin of different specificity as compared to that of the
parent immunoglobulin. In a preferred embodiment, a mouse CDR is grafted into
the framework region of a human antibody to prepare the “humanized antibody.”

20 See, e.g., Riechmann, L., et al., Nature 332 (1988) 323-327; and Neuberger, M.S,, et
al., Nature 314 (1985) 268-270. Particularly preferred CDRs correspond to those
representing sequences recognizing the antigens noted above for chimeric and

bifunctional antibodies.

The term “binding to CCR5” as used herein means binding of the antibody to
25 CCR5 in a cell based in vitro ELISA assay (CCR5 expressing CHO cells). Binding is
found if the antibody causes a S/N (signal/noise) ratio of 5 or more, preferably 10

or more atan antibody concentration of 100 ng/ml.

An antibody according to the invention shows a binding to the same epitope of
CCRS5 as does an antibody selected from the group consisting of the antibodies A to
30 E or are inhibited in binding to CCR5 due to steric hindrance of binding. Epitope
binding is investigated by using alanine mutation according to the method
described by Olson, W.C. et al., ]. Virol. 73 (1999) 4145-4155 for epitope mapping.

A signal reduction of 75% or more shows that the mutated amino acid(s)



the region which contributes most to antigen binding and defines the antibody and the antibody
according to the invention is characterized by comprising in its heavy chain variable region the CDR3
sequence Sk@ Haubi@skmor SEQ ID NO:17. CDR and FR regions are detepgpifgda669§sing to the
standard definition of Kabat et al., 5 Sequences of Proteins of Immunological Interest, 5th ed., Public
Health Service, National Institutes of Health, Bethegda, MD (1991)) and/or those residues from a
"hypervariable loop". The terms "nucleic acid" or "nucleic acid molecule", as used herein, are intended
to include DNA molecules and RNA malecules. A nucleic acid molecule may be 10 single-stranded or

double-strand e HERHE et b FRATOBE Blei i avdbe INANRa it theisrrae SBEPRSIF IAREEY When it is
placed into a fuhetionahselatisnshipbwitin anottier spitipic ccitsegushiga <& amekample,dDINA for a

presequence Of, Seeyeloly Isadarisoneralyinked Jo.bRNM f9r 8 BObPERIde.fJide fxpessed as a

preprotein that participates in the secretion of the polypeptide; a promoter or 15 enhancer is operably
linked to a coding sequence if it affects the transcription of the sequence; or a ribosome binding site is
operably linkedAotdeddifgvseiguenewsiovsr positelves bemsntfaciitdds imhdMusnySeindsally,
"operably linkegs; meantothahdhaiRNAnseddeiisem bpingdinkedaisncstioeas and, i, thaicape of a
secretory leadeg, 6quigHons,andds) reaing. iame, Howayer, sphianeers.do el ave e b 20
contiguous. Linking 15 acc lisShed by ligation at convenient restiiction sites. ¥ _suchsites do not

om

exist, the synth@ﬁ@%ﬁb@ﬁﬁ@i’@%tﬁ@@%\&gﬂé@ Siveetsididdgean BEeorfariebi it sidRtional
practice. As us&@CheBeimithe 2ipréssions). @iifoteditide? ndadadicciyitdra "faredisedeintBichangeably
and all such degignatigss ineludeprogeny sThus. (GMords ;25 iranaEmantsiang dapsiormed
cells" include tI'!Fe p({pmaryrg%bjgdctt cell and cult rc,?ﬁ% d%:g{la _ thereféo wﬂho% r_ﬁ%ard for the number of
transfer?. It is B EASLEaEE iRk 4 ‘B’%En(uy Ay hoPH Predi B%beeéﬁt ol th DIFRLBhtént, due to
deliberate or induveftenemuttitions biratingtpfdgRhyotHat fave episosameaftifftibnCdniislogical activity
as screened for in the originally transformed cell are included. 30 The "constant domains" are not
involved directiyn binding an,apdbody. 9,20, AGSRRY UBAIRNa Teclot e, Depending

refers to the natural structure, CCR5 shows when it is positioned in the cell

membrane bilayer (see e.g. Oppermann, M., Cell. Sig. 16 (2004) 1201-1210). Like

15 other 1b G protein-coupled receptors, CCR5 is composed of an extracellular N-

terminal domain, a transmembrane domain and a cytoplasmatic C-terminal

domain. The transmembrane domain consists of seven hydrophobic

transmembrane segments, linked by three cytoplasmatic and three extracellular

segments. The antibody according to the invention binds to CCRS5 in its seven

20 transmembrarne chemokine molecular structure,

The term “epitope” means a protein determinant capable of specific binding to an
antibody. Epitopes usually consist of chemically active surface groupings of
molecules such as amino acids or sugar side chains and usually have specific three
dimensional structural characteristics, as well as specific charge characteristics.

25 Conformational and nonconformational epitopes are distinguished in that the
binding to the former but not the latter is lost in the presence of denaturing
solvents. Preferably an antibody according to the invention binds specifically to
native but not to denatured CCR5. Such an antibody comprises preferably heavy
chain CDR3 SEQ ID NO:17, and preferably in addition heavy chain CDRs SEQ ID

30 NO:10, 11, 12, 14 and/or 15. Preferably such an antibody is antibody B, C, D or E,
or comprises the variable regions of antibody B, C, D or E. Preferably an antibody
binding to denatured CCR5 is antibody A or comprises the variable regions of
antibody A.



sequence of the constant region of their heavy chains, antibodies or WO 2006/103100
PCT/PP2006/002974 - 13 immunoglobulins are divided in the classes: IgA, IgD, IgE, 1gG and IgM,

and several yhth@se may be further divided into subclasses (isotypes), e.9. JgG4pld6 %0953, and
IgG4, IgAl and IgA2. The heavy chain constant regions that correspond to the different classes of

immunoglobulins are called a, 6, s, y, and , respectiyely. The 5 antibodies according to the invention
are preferably of 1gG type. As used herein the term "Fc part derived from human origin" denotes a Fc
part which is either a Fc part of a human antibody of the subclass IgG4 or a Fc part of a_human
antibody of the SUBJEER IgeS gD Sr9683 \WiiehtR FHoamdEivaich drdasrthae aocsrogEcyRIla)
binding and/or nE-Rigbiddiligtasgcdafipeddselod eanded Gdetegiedsifg'ha palv ofranaotidady” is a

term well knowmﬁgﬁggiﬁﬁ%grgwem%é@giynﬁq@é}ﬁer &P%Q?e%@ leavage of antibodies. The

antibodies according to the invention contain as Fc part a Fc part derived from human origin and
preferably all other parts of the human constant regions. Preferably the Fc partis a human Fc part
and especially pieféeran eitHebifiomiilihiasidgGdtubelass willd tdfenutatebiiFt pni frofmsuman 1gGl
subclass. Mosthyigreferseg areithe aepattsnand Neavyahsincanstantsagionssiomn ip 8EQ ID NO:
26 and 27 , SEQ ID NO: Gagli[%h n}utaiion%hL 34At%1d L235A or SEt%tI‘D N%:ZZ with tbalgon S228P.

While IgG4 sh /S reduced Fe rer%%pctor’(‘fgcy éi)n bln%ﬁl glf}éan Ibodies o%ocr)ltﬁere(itglgf té’u classes show

strong binding. MewkcHisRIe AgpapHeAssp Andagib ol (reskrmassring BribsniRmeRe) i99ro329 and
234, 235, 236 ana23:fil1§253, Ser254, Lys288 , Thr307, G1n311, Asn434, and His435 are residues
which provides if altered also reduced FcR binding (Shields, R.L., et al. J. Biol. Chem. 276 (2001)
6591-6604; Lund, J., et ). FASEB J. 9 ( 99%)”115-119' Morgan, A., et al. Immunology 86 (1995)
319-324; and EP'8367234) Brfetay tiearboay Biehrifgto indbisodidoR Aoniiss reg4td to FcR
bindind of 1gG4rsalscidss ordbR & noleips? subuligs with mabetaltonajintE228:16-284nd285and/or

D265, and/ or canidiassthe EMARAG reriations Brfead.ardhnenputations S228P, L234A, L235A,
L235E and/or PVA236. Especially preferred are mutations of IgG4 on S228P and IgG1 on L234A +

L235A.
The “variable region” (variable region of a light chain {VL), variable region of a

heavy chain (VH)) as used herein denotes each of the pair of light and heavy chains
which is involved directly in binding the antibody to the antigen. The domains of

15 variable light and heavy chains have the same general structure and each domain
comprises four framework (FR) regions whose sequences are widely conserved,
connected by three “hypervariable regions” (or complementarity determining
regions, CDRs). The framework regions adopt a B-sheet conformation and the
CDRs may form loops connecting the B-sheet structure. The CDRs in each chain

20 are held in their three-dimensional structure by the framework regions and form
together with the CDRs from the other chain the antigen binding site. The antibody
heavy and light chain CDR3 regions play a particularly important role in the
binding specificity/affinity of the antibodies according to the invention and
therefore provide a further object of the invention.

25 The terms “hypervariable region” or “antigen-binding portion of an antibody”
when used herein refer to the amino acid residues of an antibody which are
responsible for antigen-binding. The hypervariable region comprises amino acid
residues from the “complementarity determining regions” or “CDRs”.
“Framework” or “FR” regions are those variable domain regions other than the

30 hypervariable region residues as herein defined. Therefore, the light and heavy
variable chains of an antibody comprise from N- to C-terminus the domains FR1,
CDR1, FR2, CDR2, FR3, CDR3, and FR4. Especially, CDR3 of the heavy chain is



The Fc part of an antibody is directly involved in complement activation and Clq 30 binding. While the
influence of an antibody on the complement system is dependent on certain conditions, binding to Clq

is caused bywefingchbingling sites in the Fc part. Such binding sites are kngy#/ipiigsaliate of the art
and described e.g. by Lukas, T.J., et al., J. Immunol. 127 (1981) 2555-2560; Brunhouse, R., and

Cebra, WO 2006/103100 PCT/EP20061002974 -1413.J., Mol. Immunol. 16 (1979) 907-917; Burton,
D.R., et at., Nature 288 (1980) 338- 344; Thommesen, J.E., et al., Mol. Immunol. 37 (2000) 995-1004;

Idusogie, E.E., et al.,.J. Immunol.l64 (2000) 4178-4184; Hezareh, M., et al., J. Virgl. 75 (2001) 12161-
12168; Morgant,?ﬁ.fegf%}.%#\ﬁ%% & TTI55) %%%E%ﬁ&%@%gﬁ%ﬂ?ﬁ%ﬁ@ﬂbooﬂ?’n?ﬂ g sites are
e.g. L234, L2353hp27dh o7 c@3ig, 13he, ik322ior3s thand-R8261 Inumbeniingcooteingitp EU index
of gaé?tt)) : /?jntimai@sv@ﬁaytaccﬂ;@ggﬂg@é,@g% s@qﬁeh@%%ﬁ@uraﬂmgw spmnd@gnﬁN@gﬁygﬁ%n ang glgq
an inding, whereas. 1gG4 ot activate the. complement syst 0 hot.bi g an :
The present invaélrﬁft]ig% Fg?r{é{)rgst%rearg e{?% Ilglélgy %ﬁ%‘?ﬁ%t&éﬁ§%ﬁ§%%e%g}ﬁ%%8flnaﬁ£:abfg eriia%éptor and/ or

complement fadfsiengesT Ak Bistitisa b besmeoknsitadinbuast depedacnitldindisridydeodiaty (ADCC)
and/or complerbamioshe Entiente cyfdiexidityN ez, Pvifet abiv,) this &otihbee isccliaradterizad in that it
binds CCR5, ¢ ns.a kg.nakt.eerived from human origin and does not bind Fc receptor and/or
complement factor Clg. More preferably, this antibody is a human or humanized 15 antibody or a T-cell
antigen depleted antibody e.g. according to WO 98/52976 and WO 00/34317. Clg binding can be
measured accofintetmidusclie, EE. oef alicldic bmithundk 64 (2000} A h7Bid 1 84. iNed @i tbinding" is
found if _O(Ej) (49%1’1‘%951@?@};'9?1\(%56@@9 %&3@1@@%@%&@1@ @g\%@eﬁé'&g?g}{we@iéfgﬁﬁnﬂbody \évith
unmodijfied (wild-type), Fc part at.an.antibo centration .of,.8g/m). C e measured as
bindincg%f the asﬁ%%g%t/r o %%c{n%rﬁl (E]c@ﬁ"ﬁ %%ne%%ﬁlgﬁ rﬁafl%r%e]l s® %(i’ﬁ1 %ﬁ@sﬁga%%ffgﬁr)n%igr‘)f&e'd at an antibody
concentration of 20 g/ml. "No FcR binding or no ADCC" means a binding of up to 30% to human
FcyRllla on huNaaldiKadells dbparabiiibpdycondeatiatioplataD pginl tompeied:tithebinding of the

same antibody @ﬁl@%@ﬂéggh%Qa@dMQanAte For example, DNA for a presequence or

secretory leader is operably linked to DNA for a polypeptide if it is expressed as a

preprotein that participates in the secretion of the polypeptide; a promoter or

15 enhancer is operably linked to a coding sequence if it affects the transcription of the

sequence; or a ribosome binding site is operably linked to a coding sequence if it is

positioned so as to facilitate translation. Generally, “operably linked” means that

the DNA sequences being linked are colinear, and, in the case of a secretory leader,

contiguous and in reading frame. However, enhancers do not have to be

20 contiguous. Linking is accomplished by ligation at convenient restriction sites. [f

such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in
accordance with conventional practice,

»

As used herein, the expressions “cell,” “cell line,” and “cell culture” are used
interchangeably and all such designations include progeny. Thus, the words
25 “transformants” and “transformed cells” include the primary subject cefl 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 biological activity as screened for in the originally transformed cell are included.

30 The “constant domains” are not involved directly in binding an antibody to an
antigen, but exhibit various effector functions. Depending on the amino acid

sequence of the constant region of their heavy chains, antibodies or



25 The antibodies according to the invention include, in addition, such antibodies having "conservative
sequence modifications" (variant antibodies), nucleotide and amino acid sequence modifications
which do notajfestsamnalter the above- mentioned characteristics of the antihqay@oaasadingp the
invention. Modifications can be introduced by standard techniques known in the art, such as
site-directed 30 mutagenesis and PCR-mediated musagenesis. Conservative amino acid substitutions
include ones in which the amino acid residue is replaced with an amino acid residue having a similar
side chain. Families of aming acid residues having similar side chains have been defined {n the art.
These famiIiesliﬁmd’@gmm%ﬂﬂéew&ﬁddﬁsq}&eﬁﬁgséﬁéﬁ% (160%’1 i & Fﬁﬁﬁaﬁ% iGiYEY; acidic side
WO 2006/103 IHRGT tER2ARO 60029 Tividts dhtainsielgscadparntioatic: ¢l lgahidgeid)latiisharged
polar side chaips {€.%; glygine,aIPRIIAEH IHARING SRENG: REBONINBalYASIREo LIS IHE,

tryptophan), noppolar side chaj %F%I ., alanine, valine, leucing, isoleucine, proline, phenylalanine,
methionine), b&AC B a(a\("élf“‘%iag1 fﬁjsoa'%}l, {ﬂfeagﬁiﬁaeqe\%aﬁthnég %&iéﬁ%lang)'lérsl egqla‘}re(?g%side chains

(e.g., tyfosine, pHdnylidaninerdipptophainsistiome) melgablprélttéPronessential amino acid

residue in a human anti-CCRS antibody can be preferably replaced with another amino acid residue

from the same side chain family. A."variant" anfi-C ti 0 r ﬁlthgg%qrg Qq{g' }Qamolecule
which differs ir‘? sér%%ﬁ%%é%]fe %eté%etﬁrcné f?(k)crrr]f) ag%éaefgéﬁaﬁrﬁgclgﬁ%gr%ﬁ%déaming acid 10 sequence by

up to ten, preferii) fioihesicne 1o bR RIS, He st dhdiorstBsthitidH<in one or
more variable fegiemofittioqisrefthntibiodysoigsideldeavy Epah GiR3s bactibtien GBR region

comprises at Maximuy, ONe gl r(‘_ﬁl?kﬁ'iﬁg\ﬂxﬁﬁﬂgi&m@?'EHQEEQ%@A%EW&%QH belb& vagion
comprises a method ‘ﬁ]f gpglfym tpe D%agn;,n,o acid s%ngeégce of %)nt ar%rﬁ %ntl_?oda/ blﬁdlng to 15
CCR5, Bharact&fietin SeteCHAL &'l CREIh EBREREEIELHOM 1 grsip “Coheigling '6f SEQ ID
NOs: 1, 3, 5 andefiradddor tha hetibofipdigin chalmBDR 2 sERkedind- fldvn 2nBRpdep assasitiadeof SEQ ID
NOs: 2, 4, 6 angi8.iRiRUidiNg & Mkilels atidancading paid ddtiskaniomatighaBRosgiuends, modifying
said nucleic acid i hat oG ATIRACKH RMeRliaLinbeayy.Fhaln SRRAIPRAPL:AGAS

human Fc part and especially preferred either from human IgG4 subclass or a

15 mutated Fc part from human IgG1 subclass. Mostly preferred are the Fc parts and
heavy chain constant regions shown in SEQ ID NO: 26 and 27, SEQ ID NO: 26

with mutations L234A and L235A or SEQ 1D NQO:27 with mutation S228P.

While IgG4 shows reduced Fc receptor (FeyRIIIa) binding, antibodies of other IgG
subclasses show strong binding. However Pro238, Asp265, Asp270, Asn297 (loss

20 of Fc carbohydrate), Pro329 and 234, 235, 236 and 237 Ile253, Ser254, Lys283 ,
Thr307, Gln311, Asn434, and His435 are residues which provides if altered also
reduced PcR binding (Shields, R.L., et al. J. Biol. Chem. 276 (2001) 6591-6604;
Lund, J., et al. FASEB J. 9 (1995) 115-119; Morgan, A., et al. Immunology 86 (1995)
319-324; and EP 0307434). Preferably an antibody according to the invention is in

25 regard to FcR binding of 15G4 subclass or of IgG1 or IgG2 subclass with a mutation
in $228, 1234, 1235 and/or D265, and/ or contains the PYA236 mutation. Preferred
are the mutations 5228P, 1234A, L2354, L235E and/or PVA236. Especially
preferred are mutations of IgG4 on $228P and IgG1 on L234A + L235A.

The Fc part of an antibody is directly involved in complement activation and Clq
30 binding. While the influence of an antibody on the complement system is
dependent on certain conditions, binding to Clq is caused by defined binding sites
in the Fc part. Such binding sites are known in the state of the art and described e.g.
by Lukas, T.J., et al., J. Immunol. 127 (1981) 2555-2560; Brunhouse, R., and Cebra,



20 modified in heavy chain CDR2, 1-3 amino acid are modified in light chain CDR1, 1-3 amino acids
are modified in light chain CDR2, and/or 1-3 amino acids are modified in light chain CDR3, expressing

said modifieg; g BgsaminRe acid sequence in an antibody structure, measurigg-whgihslsaid antibody
binds to CCR5 and selecting said modified CDR if the antibody binds to CCR5. Preferably such 25

modifications are conservative sequence modificatigas. Amino acid substitutions can be performed by
mutagenesis based upon molecular modeling as described by Riechmann, L., et al., Nature 332
(1988) 323-327 an ueen, C. et Proc Natl. Acad. Sci. USA 86 %5589) 10029 10033 A further
embodiment of th engHRh Midiid )fgp?hglﬁrc?d’ﬁai‘&rpo?aﬁt b 4 éﬁ‘?’& éER5 which do
not bind Fey redéptdhamadies«dld .Ehataﬁtehﬂfzédlmmhaothb'?§é€iﬂéh@@50tEﬁ)m;ﬁdewgc,ldlénoﬁd|ng the

he&g{]}{ Cyai”tf_)g Al f)@mﬁ%ﬁ%%i_6%9%)@)&??@%@@@%@&%5 dg qmog iﬁ%ﬂ%@bﬁ@)@@%ﬁ’lﬂ that 7aid
moaified ant (0] not nin or Fcy rec e a € nucleic
acid encoding 315‘ie¥| '@%gﬁ ’o‘%'séiit %Wg{%%ggo@%giﬁo %%aﬂ%@e@%g‘* g LH
PCT/EF2006/002gtag sit@Se%gregsib%@ebféﬁ Jaig Uttt istinsriedap Fddledidblichast @A, the
encoded proteimsrmpi@saadaaﬂdgre@qwrﬁm&paf thebhostceltoidibe suparnantifuefagably the

andior 190IIaCH eton) Beiah Qe A IS AACEL 5%%&%%?£d19§%§2’%§%§egﬂym o
E233P; L234V 189458 et patizisdh %@Z‘?@m}ﬁ%%tqﬁgéﬁ slogenrnd 838874535 and 1G4Vl
(S228P; L235E) and IgG4x (S228P). Identity or homology with respect to the sequence is defined
Pherem as tthet gﬁ{g%@@%ﬁ Q{\Qﬁ}t’ﬁﬂ aaidyd ﬁ?'ﬂyﬁﬁﬂﬂ @ﬁ@g%ﬁﬁet@ﬁy%ﬂgﬁﬁ@t:ﬁfa%ﬂﬁrﬁ@al VtVith 10
achiovithe maRCIT FEHCA SOGULRE RN NihelBF RACRAA e temhel B Hedeal
extensions, delé@msie@ftlnsé]m%ms |%>ih@@ﬁtlbéd@@@é1umﬁ@ha#‘b@iﬁ@ﬁ@ﬂbe&%@aﬂ@&mg
sequence ident’tsmbﬂemOdomc)T@eeﬁ@ﬁimm thpdakshihey abiityrteleing human: GEGRILndmpreferably has
properties, Whl%@n ains a Fc part derived from human origin and does not bind Fc receptor and/or
complement factor Clg. More preferably, this antibody is a human or humanized
15 antibody or a T-cell antigen depleted antibody e.g. according to WO 98/52976 and
WO 00/34317. Clq binding can be measured according to Idusogie, E.E., et al,, ].
Immunol.164 (2000) 4178-4184. No “Clq binding” is found if OD 492-405 nm is
lower than 15% of the value for human Clq binding for the antibody with
unmodified {wild-type} Fc part at an antibody concentration of 8ug/ml. ADCC can
20 be measured as binding of the antibody to human FcyRIlla on human NK cells.
Binding is determined at an antibody concentration of 20 pg/ml. “No FcR binding
or no ADCC” means a binding of up to 30% to human FcyRllla on human NK
cells at an antibody concentration of 20 pg/ml compared to the binding of the

same antibody as human IgG1 (SEQ ID NO:26).

25 The antibodies according to the invention include, in addition, such antibodies
having “conservative sequence modifications” (variant antibodies), nucleotide and
amino acid sequence modifications which do not affect or alter the above-
mentioned characteristics of the antibody according to the invention. Modifications
can be introduced by standard techniques known in the art, such as site-directed

30 mutagenesis and PCR-mediated mutagenesis. Conservative amino acid
substitutions include ones in which the amino acid residue is replaced with an
amino acid residue having a similar side chain, Families of amino acid residues
having similar side chains have been defined in the art. These families include

amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic side



15 superior to those of the parent antibody. For example, the variant may have reduced side effects
during treatment. The "parent" antibody herein is one, which is encoded by an amino acid sequence
used for theweepaLiRMef the variant. Preferably, the parent antibody has g fgmpdgframmework region
and, if present, has human antibody constant region(s). For 20 example, the parent antibody maybe a
humanized or human antibody. The antibodies accarding to the invention are preferably produced by
recombinant means. Such methods are widely known in the state of the art and comprise protein
expression in prokaryotic and eulcar otlc cells with subsequent isolation of the antibody polypeptide

and usually pufitiEBadhio X PHAMISKE HICAIY aecEpaBe O pl g St BrbtésrReXBréssion, nucleic
acids encodinguightgine, baaynchaiss ioe, frlagments therdof aresinsestagpaplexpressipnlyectors by

standard methegg. @éﬁ{@sg on isRefRrMegia appIQREate prakaryots Qrrukaryalitnagtcells like
CHO cells, NSOc Is,.SPR2 93 cels COS cellg, yeast or coli c lls, a d t e antibody
R th

is recovered fr8M’ %ﬂéléﬁg Egén‘é A0Sy véis) B0 RELEm In%ﬁ’]t e&ﬁ%}e n"Of antibodies
is well-Bnown iartmeasiasidefahrin{ aae tﬂ@é@%@hﬁdﬁé@@@ﬁ)I@Yﬁ@@b%vié%@ﬁ@le@@swf’alcrldes

S.C., Protein ExpdiRedifaokéstt009) 4832 Q%G airka: 8. aehﬁhai?wiatmERBraxﬁwﬁdﬁc(awB@) 271-282;
WO 2006/1031oofp%£y/SE%§%&éo%z% gé% {ggn R Mol E;b%cﬁlnoga‘]ﬁ%v(vghgg%% 1-161;

Werner, R.G e an odles may be present in whole cel s, in a cell
lysate, or in a paR yApﬂ%Fﬁ@bF o?%&%ﬁt@ Kbsdve wefess. tb%ﬁ‘?ﬁ‘é@tf‘é‘?’(‘?@ﬁ@ﬁdﬂﬂé&% BRIER to eliminate

5 other cellulardifienpimentisnor atidescopatamibeints, EpgrattiennghGlaR hudeie dyidsimoproteins, by

standayg technggzﬂ%ays lgin &%H%ﬁ%@@{éQoﬁftﬁeﬂmseht%%bmpgvgodamno@ﬂrfam@égggaphy,
agarose gel elect Ué;asls and others we knownh the art FeiAusube ed, Current

Protocols in MARETAFEBRIOEY IR ERE PUBIRSAINY ARE WS RFCRIE oo RI38%7). 10
Expression in I‘h@@ycéﬁms dbsrivetnyrtbey. (B negianMompakeCYorsshinging 9182 siado0) 109-123;
and Barnes, L.Mnigt aldRBiotechidiopnddict ¢480d9u20h 2Ge invention comprises a method

of modifying the CDR amino acid sequence of an parent antibody binding to
15 CCRS, characterized in selecting a heavy chain CDR selected from the group
consisting of SEQ ID NOs: 1, 3, 5 and 7 and/or an antibody light chain CDR
selected from the group consisting of SEQ 1D NOs: 2, 4, 6 and 8, providing a
nucleic acid encoding said initial amino acid CDR sequence, modifying said nucleic
acid in that one amino acid is modified in heavy chain CDR1, one amino acid is
20 modified in heavy chain CDR2, 1-3 amino acid are modified in light chain CDR1,
1-3 amino acids are modified in light chain CDR2, and/or 1-3 amino acids are
modified in light chain CDR3, expressing said modified CDR amino acid sequence
in an antibody structure, measuring whether said antibody binds to CCR5 and
selecting said modified CDR if the antibody binds to CCR5. Preferably such
25 modifications are conservative sequence modifications.

Amino acid substitutions can be performed by mutagenesis based upon molecular
modeling as described by Riechmann, L., et al., Nature 332 (1988) 323-327 and
Queen, C., et al., Proc. Natl, Acad. Sci. USA 86 {1989) 10029-10033.

A further embodiment of the invention is a method for the production of an
30 antibody against CCR5 which do not bind Fcy receptor and/or Clq characterized in
that the sequence of a nucleic acid encoding the heavy chain of an human IgG1 type
antibody binding to CCR5 is modified in such a manner that said modified
antibody does not bind Clq and/or Fcy receptor, said modified nucleic acid and the

nucleic acid encoding the light chain of said antibody are inserted into an



Transient expression is described by, e.g., Durocher, Y., et al., Nucl. Acids. Res. 30 (2002) EO9.
Cloning of variable domains is described by Orlandi, R., et al., Proc. Natl. Acad. Sci. USA 86 (1989)

3833-3837; ayt@icHesgleal., Proc. Natl. Acad. Sci. 15 USA 89 (1992) 4285¢289pahd Nesderhaug, L.,
et al., J. Immunol. Methods 204 (1997) 77-87. A preferred transient expression system (HEIC 293) is

described by Schlaeger, E.-J., and Christensen, K.; i Cytotechnology 30 (1999) 71-83 and by
Schlaeger, E.-J., in J. Immunol. Methods 194 (1996) 191-199. Nucleic acid is "operably linked" when it
is placed into a functional relationship 20 with another nucleic acid sequence. For example, DNA for a
presequence oF iRy aBetasostanp inreded DNATekaipEly pesticelif #i @@&%ed as a

preprotein thatlﬁatﬁﬁiﬁat@@iast!aé s&drﬁ&@m&édﬁe@m@ﬁe}m’&i&eﬂ prromme;rpefnam@ﬂdefeis}ppe_rably _
inked to a coding sequenee hikafles s, haLansarinlion otheafeaHeRts: ahA RsaTERInding site s

operably linked, to a_coding sequence if it is 2 sitioned so as to facilitate trans|ation. Generally,
"operably IinkeBﬂ‘gngaﬂ‘sIﬁ%éjt %&gﬁf{lﬁ\f’é}é&h{ﬁ@j&%ﬁﬁ%ﬁ?@@a?é%‘ffﬁh%’u%ﬂ%}%rﬁi%Gth\él case of a
secretofy leaddtydoaligucls Hi3d incseadinfdiapyei23oRel2d48n1ad6drsddban 6PhavA 107166

contiguous. Linkingds pecamplizheg Qy JieptionasaonuenieriJestictiopsitessif) sHahisiteg do not
exist, the synth %ﬁlk}gonucleotlde adaptors or linkers are used in 30 accordance with conventional
practice. The morioclGnal antibodies are suitably separated from the culture medium by conventional

immunoglobulin purification procedures such as, for example, WO 2006/103100 PCT/EP2006/002974
-18 protein A-Sephatpser hydroxyigoatite cesproatagrarhyegeleleciopkiiesiheaialysis, tay affinity
chromatograp erPJHé%%rlﬁ Bg‘r’éoe%ﬁql&%ki{H%Q%L%%%%t%ﬂé%%ﬁh@%Sjé'ifd?r%'%s?%

d
sequenced using conventional procedures. The hybridoma cells” can serve as a source 01Bsuch DNA

and RAA. Oncd 8y, HEPBNA sy e Bi<EiBI B eeish WsCiBrOWRIER &#BstiEn
transfected intobmstarelle sublrastidbik 20810 ey GHOcoskscoidayElynmidocelts tidatdoingt otherwise
produce immupoglobulin RipteiR. iRt he syathasisof rrcembinant manoaienalauhodies in the
host cells. . . . .
sequence shall be construed as affecting sequence identity or homology. The variant
retains the ability to bind human CCRS5 and preferably has properties, which are
15 superior to those of the parent antibody. For example, the variant may have

reduced side effects during treatment.

The “parent” antibody herein is one, which is encoded by an amino acid sequence

used for the preparation of the variant. Preferably, the parent antibody has a human

framework region and, if present, has human antibody constant region(s). For
20 example, the parent antibody may be a humanized or human antibody.

The antibodies according to the invention are preferably produced by recombinant
means. Such methods are widely known in the state of the art and comprise protein
expression in prokaryotic and eukaryotic cells with subsequent isolation of the
antibody polypeptide and usually purification to a pharmaceutically acceptable
25 purity. For the protein expression, nucleic acids encoding light and heavy chains or
fragments thereof are inserted into expression vectors by standard methods.
Expression is performed in appropriate prokaryotic or eukaryotic host cells like
CHO cells, NSO cells, SP2/0 cells, HEK293 cells, COS cells, yeast, or E. coli cells, and

the antibody is recovered from the cells (supernatant or cells after lysis).

30 Recombinant production of antibodies is well-known in the state of the art and
described, for example, in the review articles of Makrides, S.C., Protein Expr. Purif.
17 (1999) 183-202; Geisse, S., et al., Protein Expr. Purif. 8 (1996) 271-282;



Amino acid sequence variants of human CCRS antibody are prepared by 10 introducing appropriate
nucleotide changes into the antibody DNA, or by peptide synthesis. Such modifications can be

performed, Roweyes 9y in a very limited range, e.g. as described above. E@’f@ﬁ%ﬂ@lﬁzm?
modifications do not alter the abovementioned antibody characteristics such as the IgG isotype and

epitope binding, but may improve the yield of the rerombinant production, protein 15 stability or
facilitate the purification. Any cysteine residue not involved in maintaining the proper conformation of
the anti- CCRS antibody also may be suybstjtuted, generally with serine, to improve the oxidative
stability of the MAEERR al?wzj’p%?}eﬁt‘%tﬁ‘éufﬂ'ﬁﬁt ¢Po mﬁiﬁ&.zdc?ﬁé/é?@éﬂfr’cﬁs@eiﬂgrﬁ%ﬁ%f(%)%ay be
added to the artibodlystdiagdrove its stability (particularly 20 where the antibody is an antibody
fragment such as an Fv fragment). Another type of amino acid variant of the antibody alters the

original glycosylation pattern of the antibody. By altering.js meant deleting one.or more.carbohydrate
moieties found ?h%nﬁfﬁﬁ%ﬂy?l 3}{] Oriagt |%é18n53§ 8%%8@%35% ih’ﬁ%lfegrtﬁgtaa%rﬁgﬁ resent in
the antibody. Gyedssdatiohbftamtibbomes ddaypicBiviicNed PerBTinkérerdes to dhenantdehment of

the carlgohydraggimoietiute: thengidashaio: ofiae: asparaginewesidusththediieptidelsequrices
aSparag.'”e'X'sc?r”'her&@{%si‘s r%%ﬁ&éré'%%%@'%%s,w%%fﬁ%%%% aﬁ‘:@%‘/@%@%‘%ﬁ%‘rﬁ%ﬁ& Praje, are the
recognition sequences for erizymatic attac mgnt of the carbohydrate mojety to the asparagine side

chain. Thus, thE31E&En K BraHsr SPaiesE e plMe Ko e Rles PROsB S0P ptiders rastks a
potential glycodylationisitee Additio Awfublicts datigrditesrientl & antibbdy M denvianigiothy:y,

accomplished Ry, aligripg iig;amina aFdSEALRRLR SUGBIRalit ¢psgains one or more of the
above-described tripeptide sequences (for N-linked glycosylation sites). WO 2006/103100

PCP/EP2006/002974 -19 Nucleic acid molecules encoding amino acid sequence variants of
anti-CA&RS  antispdsssire prepsiadllsysalvendtgddhmethatirkerowidin thelaftyTriedemmeicds include,

but are not limiteddo) isodatios fiam Baradkral seureein therease Bl aaturallynesyripg @mino acid
sequence Variaflltg)ls%lﬂrg}()&%asg%g ?sy described by, e.g., Durocher, Y., et al., Nucl. Acids. Res. 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.
15 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
Schlaeger, E.-f., and Christensen, K., in Cytotechnology 30 (1999) 71-83 and by
Schlaeger, E.-J., in J. Immunol. Methods 194 (1996) 191-199.

Nucleic acid is “operably linked” when it is placed into a functional relationship
20 with another nucleic acid sequence. For example, DNA for a presequence or
secretory leader is operably linked to DNA for a polypeptide if it 1s expressed as a
preprotein that participates in the secretion of the polypeptide; a promoter or
enhancer is operably linked to a coding sequence if it affects the transcription of the
sequence; or a ribosome binding site is operably linked to a coding sequence if it is
25 positioned so as to facilitate translation. Generally, “operably linked” means that
the DNA sequences being linked are contiguous, and, in the case of a secretory
leader, contiguous and in reading frame. However, enhancers do not have to be
contiguous. Linking is accomplished by ligation at convenient restriction sites. If
such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in

30 accordance with conventional practice,

The monoclonal antibodies are suitably separated from the culture medium by

conventional immunoglobulin purification procedures such as, for example,



5 oligonucleotide-mediated (or site-directed) mutagenesis, PCR mutagenesis, and cassette
mutagenesis of an earlier prepared variant or a non-variant version of humanized anti-CCRS

antibody. Argthest/pg Qf covalent modification involves chemically or enzymafigalhi, 60543439
glycosides to the antibody. These procedures are advantageous in that they 10 do not require

production of the antibody in a host cell that is capapie. of N- or O linked glycosylation. Depending on
the coupling mode used, the sugar(s) may be attached to (a) arginine and histidine, (b) free carboxyl
groups, (c) free sulfhydryl groups such as those of cysteine, (d) free hydroxyl gr oups such as those of

serine, threonipretan Hydepbyppetine @ aamidtchesivatssudy azclisbse op ppisniy slahipe, 15
tyrosine, or try@wﬂﬁaﬁw%éﬁﬁﬂ@ogmmm of gRtamineo Hhgsdmethods askagescdetsin WO

7105330, and 1 Al R SRSNISION 1 Lo GRG G HBYe Blocherm d gB) 250,306

Removal of any ca rate m0|e IES present ont e anti

lished chemically or
enzymatically. @ﬁefﬁ‘i(fﬁl%ebl%%?l&ﬁoﬁ Jeivés 2pd s&?@@f ﬁ%aé?ﬁﬁb%ﬂﬁ r:bﬁound
trlfIuormnetharms&ﬂfa&macﬂmemmqem@enﬁh@npﬁuduhnThmmfeamentcrésmttsaﬂnstm:hleavage of

most o al sugsexsspLle koo ek ANsasRMalcaRamine & MoBcaualacipramiae), vhile
leaving the antibody i é%hemlcal degl! %tg %n is deﬂ'gicnbedf iy%q{ hr, H.T. an hl, O.P.,
Arch. Blochemlrﬁﬁﬁbﬁ?@ 5} %15@?71’32 By BUGEIRES R RBRS O?L?L (1981)
131-137. Enzyrudibodieavatie bbegartibhydrate moieties on antibodies can be achieved by the use of a
variety of endo- and exo- glycosidases as described by Thotakura, N.R., and Bahl, O.P., Meth.

Enzymol. 138 ( d&9872)350 359. Another %B? o{) OV v%lgnt gﬂlga 'Hpb%f éh t)%)r%rgx ggmprises linking
alyeth e

the 30 antibody 0 One o a vaqueﬁl of nonprotelnaceous p ymers, eg., glyco

polyprépylene WM“WWWEW@Hé%Q&%P%%rﬁW@@’ PRREPEA6 835;
4,496,689; 4,3Qntdki4, Sitch4hdididRinAO 2a0r He 11793 87%ely O RAE611 0310 0: RCELE P20061002974

-20 The reConSEEH%E?de.@?qyyd@Qgiﬂ%ta%Qm YarakIgIFRIons: A6 GAPRIBAY Withot alter the
abovementioned antibody characteristics such as the IgG isotype and epitope
binding, but may improve the yield of the recombinant production, protein

15 stability or facilitate the purification.

Any cysteine residue not involved in maintaining the proper conformation of the

anti~ CCR5 antibody also may be substituted, generally with serine, to improve the

oxidative stability of the molecule and prevent aberrant crosslinking. Conversely,

cysteine bond(s) may be added to the antibody to improve its stability (particulaily
20 where the antibody is an antibody fragment such as an Fv fragment).

Another type of amino acid variant of the antibody alters the original glycosylation
pattern of the antibody. By altering is meant deleting one or more carbohydrate
moieties found in the antibody, and/or adding one or more glycosylation sites that
are not present in the antibody. Glycosylation of antibodies is typically N-linked. N-
25 linked refers to the attachment of the carbohydrate moiety to the side chain of an
asparagine residue. The tripeptide sequences asparagine-X-serine and asparagine-
X-threonine, where X is any amino acid except proline, are the recognition
sequences for enzymatic attachment of the carbohydrate moiety to the asparagine
side chain. Thus, the presence of either of these tripeptide sequences in a
30 polypeptide creates a potential glycosylation site. Addition of glycosylation sites to
the antibody is conveniently accomplished by altering the amino acid sequence
such that it contains one or more of the above-described tripeptide sequences (for

N-linked glycosylation sites).



sequences of promoter, translation initiation, constant region, 3' untranslated, polyadenylation, and
transcription termination to form expression vector constructs. The heavy and light chain expression
constructs cgmbg@imiied into a 5 single vector, co-transfected, serially trapsfestags ar.separately
transfected into host cells which are then fused to form a single host cell expressing both chains. The
invention further comprises the use of an antibody -arzording to the invention for the diagnosis of AIDS
susceptibility in vitro, preferably by an immunological assay determining the binding between soluble
CCRS of a human plasma sample 10 (Tsimanis T., Immunology Letters 96 (2005) 55-61) and the
antibody accordiHg'#ts as&linvelsgslss Eeﬁffggg%ﬁ’@fwglhé%qﬁ%ﬁé‘i%%t%ﬁ d?élé’égé%)ﬁﬁogression,
and can be usedltiooidieatifyplepaorchighariskringivit uadshfets Al DSvsusceiptibility TFoe dietdmadstic
purposes, the gptibpdias.erantgenhindingdragments ¢nPe labeled asutniabelad Tygically,
diagnostic assa s.en il detecting the formationdof a comglex 15 res Iting frorg tahe Iboindirgg, of an
antibody or fra eht'td CERE Tandther” as%(élct, tiv 1f:)errés‘:"entvlanr\f‘/atl-:-lh ron %roﬁéevs raacoIr%po ition, e.g. a
pharmaZzeuticalbéempekititie cordiifih g onsitr ditestBinatigngsnaisn déidh ah aEipstie st the
antigen-binding-peetienthesealeof the presentinvepties fermuated tagatheriwithvargbaraaceutically
acceptable car%%rrh 20 As ggﬁﬁcﬁ%{gi&ﬁ% maceutically acceptable 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
injection or infusionthér comppositionvefdite predéintuinventignicen bieadmlhistareehbynaatiasibty of 25

methods known inthe.artAsitdllBerarpigsiatedinythe skiledadisaix he.uts iandiermpde of
administration will var eipﬂ?tndlrggéu on tg%des%rgd éesult}PQaéW%ﬁutlca Y, acce gblre carriers
include Sterile ﬁ%@%&éﬁ% BISTRFAR S5 RO ARUR SR M BB S Tb It P& A atiod of sterile
injectable solutibtesdiltispdnsion. Pheensingf wushermedriandnageritectbriphansrateunieslBeactive 30
substances is kiiwRetn theaqrrdmagditidhiendaier (thereaitieb6an benlsy, exprapieulfiydsptonic
buffered saline solution, WQ 2006/103190 L CTHFR2OR8I928 Aoups such as those of serine,

threonine, or hydroxyproline, (e} aromatic residues such as those of phenylalanine,

15 tyrosine, or tryptophan, or {f) the amide group of glutamine. These methods are
described in WO 87/05330, and in Aplin, ].D., and Wriston, J.C. Jr., CRC Crit. Rev.
Biochem. 4 {1981) 259-306.

Removal of any carbohydrate moleties present on the antibody may be
accomplished chemically or enzymatically. Chemical deglycosylation requires

20 exposure of the antibody to the compound trifluoromethanesulfonic acid, or an
equivalent compound. This treatment results in the cleavage of most or all sugars
except the linking sugar (N-acetylglucosamine or N- acetylgalactosamine), while
leaving the antibody intact. Chemical deglycosylation is described by Sojabr, H.T.,
and Bahl, O.P., Arch. Biochem. Biophys. 259 (1987) 52-57 and by Edge, A.S., et al.

25 Anal. Biochem. 118 (1981) 131-137. Enzymatic cleavage of carbohydrate moieties
on antibodies can be achieved by the use of a variety of endo- and exo- glycosidases
as described by Thotakura, N.R., and Bahl, O.P., Meth. Enzymol. 138 (1987) 350-
359.

Another type of covalent modification of the antibody comprises linking the

30 antibody to one of a variety of nonproteinaceous polymers, eg., polyethylene glycol,
polypropylene glycol, or polyoxyalkylenes, in the manner set forth in US Patent
Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 4,791,192 or 4,179,337.



-21 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, ar, J into pharmaceutically acceptable dosage forms b _ i ethods
known to 5 tﬁ}qg)s%m gf}ﬂskl ﬁlin the art. Actual dosage levels of the active ingre(fgrﬁ;sﬁflﬁ 'ti()zmr%%g'rgmaceutical
compositions of the present invention may be varieghso 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 10 to the patient. The selected dosage
level will depenthapsenstariesd oheprarmacigine b FHetHsiMmEuIBY I e tiveEbingse Pificular
compositions ofcde:rRegsentifvestion enmployed, olithgestien:sahoregide Hereofibatedute of
administration, i g efadminisiratian. Iheuale aLexaIeln olJhe Al compound,being
employed, othér rugs, compounds and/or materials used in 15 combinatjon wit _tﬁe particular
compositions efAPRYEdS-theedyavEad Jehjraty Rees Gerrif e ARG B RS history of
the patient beingpitkatedpand-likesfactedssadl nosmsfiattihe onedicat @ipst:Thddrvéntiontesmprises the
use of the antibegiezacrdingIhihe RVRRHPR JaG It iteaimepiLliadasientsiliering from
immunosuppression, such as 20 immunosuppression in a patient with immunodeficiency syndromes
such as AIDS, in a patient undergoing radiation therapy, chemotherapy, therapy for autoimmune
disease or otheFldrimy thsie fugehgr, coriotssetividisherapy powhicty caceesngrimthtosupphession, GVHD
or HVGD (e.g. ﬁﬁe&téam%k@@i@ﬁ@mzﬂsw@d&t\é@ﬂﬂgnqu&ﬁi@e@z@t&mmmiﬁ@h{{aﬁcﬁr@gzx&ment of a

patient suiffering. rom such, 25 mmunosupression. e overtien urther provides amiefiod for the

manufacture o gsp)ﬁarma}ceutl al compaosition com rlsmg an effective amount or an a_ntl Ody
accordifig to th&T sHvantioh 1ogeHBringr e srm Hocalhe afly Hocuistdbrer BER R MBS of the

antibody accordirgtodhgomnvetiiesion stci R nethado3t:MHennvehtibsducthesgresridesitide use of an
antibody accordipge Hl@drﬁée@éﬁﬁff low or high risk individuals for AIDS susceptibility. For
diagnostic purposes, the antibodies or antigen binding fragments can be labeled or
unlabeled. Typically, diagnostic assays entail detecting the formation of a complex
15 resulting from the binding of an antibody or fragment to CCR5.

In another aspect, the present invention provides a composition, e.g a
pharmaceutical composition, containing one or a combination of monoclonal
antibodies, or the antigen-binding portion thereof, of the present invention,
formulated together with a pharmaceutically acceptable carrier.

20 As used herein, “pharmaceutically acceptable 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 injection or infusion.

A composition of the present invention can be administered by a variety of
25 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.

Pharmaceutically acceptable carriers include sterile aqueous solutions or
dispersions and sterile powders for the preparation of sterile injectable solutions or
dispersion. The use of such media and agents for pharmaceutically active
30 substances is known in the art. In addition to water, the carrier can be, for example,

an isotonic buffered saline solution.



an effective amount for the manufacture of a pharmaceutical agent, preferably WO 2006/103100
PCT/EP2006/002974 -22 together with a pharmaceutically acceptable carrier, for the treatment of a

patient suffeyingdremdmpunosuppression. The following examples, referenges,and,saguence listing
are provided to aid the understanding of the present invention, the true scope of which is set forth in

the 5 appended claims. It is understood that modifigations can be made in the procedures set forth
without departing from the spirit of the invention. Antibody Deposition Cell line Deposition No. Date of
Deposit m<CCRS>PzO1.F3 DSM ACC 2681 18.08.2004 m<CCR5>Pz02.1C11 DSM ACC 2682
18.08.2004 mieerBespai3tras oM aoingsdies egostiol thiccorsspdoalire PSIPACC 2684
18.08.2004 Deseceiption ofiebSeguensessdSER 1D Mdabl« CigRbxRzGbE3, headycehalr, variable

domain SEQ '?g'\k%a%euﬁééﬁ%f’ 22U oNlcgin yadable samai SEQ BNORA int

<CCR5>Pz02.1C11 heavy chain varlali)g omain Q,ID NO: 4 <CCES>PZOﬁ'2-F J]gjll light chain,
variable domaiR §'§E§Cﬁ§tﬁ a5 aceepiat Héé‘ﬁg}fv EHAAV ORI B5Mhe 8¢S D NO: 6
<CCR5>Pz03.1i¢6dightkchairthvariable domain SEQ ID NO: 7 <CCR5>F3.1H12.2E5 heavy chain,
variable domain SEQ ID NO: 8 <CCR5>F3 1H12.2E5light chain, variable domain SEQ ID NO: 9

Heavy chain C Rl i%% gﬁo eav .Chain C th 20 NO:1 cheHnICDle SEQ ID
NO:12 Heavy A 65&5 o Vﬁén %usqi %@Eﬁa?ﬁl é)e%/yoc%am CDR2
SEQ ID NO:15threavgsentin DRy may be Varled 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
10 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, or the ester, salt or amide thereof, the route of
administration, the time of administration, the rate of excretion of the particular
compound being employed, other drugs, compounds and/or materials used in
15 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 invention comprises the use of the antibodies according to the invention for
the treatment of a patient suffering from immunosuppression, such as
20 immunosuppression in a patient with immunodeficiency syndromes such as AIDS,
in a patient undergoing radiation therapy, chemotherapy, therapy for autoimmune
disease or other drug therapy (e.g., corticosteroid therapy), which causes
immunosuppression, GvHD or HvGD (e.g. after transplantation). The invention
comprises also a method for the treatment of a patient suffering from such

25 immunosuppression.

The invention further provides a method for the manufacture of a pharmaceutical
composition comprising an effective amount of an antibody according to the
invention together with a pharmaceutically acceptable carrier and the use of the

antibody according to the invention for such a method.

30 The invention further provides the use of an antibody according to the invention in

an effective amount for the manufacture of a pharmaceutical agent, preferably



25 SEQ ID NO:16 Heavy chain CDR3 SEQ ID NO:17 Heavy chain CDR3 SEQ ID NO:18 Light chain
CDR1 WO 2006/103100 PCT/EP2006/002974 -23- SEQ ID NO:19 Light chain CDRI SEQ ID NO:20
Light chain GRRL.eE e NO:21 Light chain CDR2 SEQ ID NO:22 Light chaip&bREma%Q 1D
NO:23 Light chain CDR2 SEQ ID NO:24 Light chain CDR3 SEQ ID NO:25 Light chain CDR3 SEQ ID
NO:26 yl heavy chain constant region SEQ ID NQ:27 y4 heavy chain constant region 10 SEQ ID
NO:28 K light chain constant region Antibody Nomenclature <CCR5>PZ01.F3: Antibody A SEQ ID
NO: 1,2 <CCRS>PzO2.ICl I: Antibody B SEQ ID NO: 3,4 15 <CCR5>Pz03.1C5 ; Antihody C SEQ ID
NO: 5, 6 <CCRYs#ther pith JEhaamABR- BIS oI RIO camtier ¢ s Bstiane s Onhisbiay e
Description of theffigigres 20:higuido&@htesitsion assay, comparison of 2D7 and antibody B Fig. 2:
CCRS5 cell-ELISA, comparison of 2D7 and antibodies B and C Example 1 Production of monoclonal
antibodies to human CCR5 a) Immunization of mice 25 Female Balb/c mice are given a primary
intraperitoneal IMMAHIRERH ARG €& ’F?%C@ip?égsﬁﬁ‘ﬁléﬂﬁ% %@H@%F Iffﬁﬁr%eﬂwgf’% fthe
adjuvant CFA (codepietediBpeoindis pojtendntyeTitisrs tholl owe ddvponé fividheisinttdpeiitonsas
immunization afigrdr&iweskswith again deasamed’ GERAQMBIRSINY tollniagether tith IFA

procedures set forth without departing from the spirit of the invention.

Antibody Deposition

Cell line Deposition No. Date of Deposit
m<CCR5>Pz01.F3 DSM ACC 2681 18.08.2004
m<CCR5>Pz02.1C11 DSM ACC 2682 18.08.2004
m<CCR5>Pz03.1C5 DSM ACC 2683 18.08.2004
m<CCR5>P204.1F6 DSM ACC 2684 18.08.2004

Description of the Sequences

10 SEQIDNO: 1 <CCR5>Pz01.F3 heavy chain, variable domain
SEQIDNO: 2 <CCR5>Pz01.F3 light chain, variable domain
SEQIDNO: 3 <CCR5>Pz02.1C11 heavy chain, variable domain
SEQID NO: 4 <CCR5>Pz02.1C11 light chain, variable domain
SEQID NO:5 <CCR5>Pz03.1C5 heavy chain, variable domain

15 SEQ ID NO: 6 <CCR5>Pz03.1C5 light chain, variable domain
SEQIDNO:7 <CCR5>F3.1H12.2E5 heavy chain, variable domain
SEQID NO: 8 <CCR5>F3.1H12.2E5 light chain, variable domain
SEQID NO: 9 Heavy chain CDR1
SEQ 1D NO:10 Heavy chain CDR1

20 SEQ ID NO:11 Heavy chain CDR1
SEQ ID NO:12 Heavy chain CDR1
SEQ ID NO:13 Heavy chain CDR2
SEQID NO:14 Heavy chain CDR2
SEQ ID NO:15 Heavy chain CDR2

25 SEQID NO:16 Heavy chain CDR3

SEQ ID NO:17 Heavy chain CDR3
SEQ ID NO:18 Light chain CDRI



(incomplete Freund's adjuvant). Thereafter each mouse is administered with again 30 107 CCR5
expressing cells (CHO or L1.2) in PBS at 4-6 weeks intervals. Subsequently the last immunizations
are carried Qugip,Withgggin 107 CCR5 WO 2006/103100 PCT/EP2006/002E8 A edaesessing cells
or intravenously using 2x106 CCRS expressing cells on the 3rd or 4th day before fusion. b) Fusion
and cloning The spleen cells of the mice immunizedyaccording to a) are fused with myeloma 5 cells
according to Galfre, Methods in Enzymology 73, 1981, 3. About 1 x 108 spleen cells of the immunized
mouse are mixed with about the same number of myeloma cells (P3X63-Ag8-653, ATCC CRL 1580),
fused and cultiv&di3digdquently iHgn:amddititd (100 mmol/l hypoxanthine, 1 g/ml azaserine in
RPMI 1640 + 18:% FCSh:dfter caplfhdaystRenmimary cultures are tested for specific antibody
production. 10 gﬁﬁmlﬁres Wréilfplﬁxc%ig)iﬁ %F?%itive reaction with CCRS in cell ELISA and no
cross-reaction withh non-transfecte p%renta1 cells, are cloned in 96-well cell culture plates by means
of limiting dilutiSFQFa Mssrescencelddithata® E&iiorter. The cell lines deposited were obtained in this
mannersc) RecgrabipanOprdduction.ighantdiodi®R25 Vectors for expression of a chimaeric antibody,

consisting of hupansagstant regiansinkgg,tepiine variable regions, can been constructed as
follows. Two chimaeric heavy chain ctors are constructed consisting of the anti- CCR5

expressio
mouse VH Iinkeg@%fpu%%ﬁg@ anhléﬁﬁ%ﬂqg@ﬁ?éonstant regions in the expression vector pSVgpt. A
chimaeric light SRQIAN@HILEGs constrlibtadycdrsistres 20 okgii- CCR5 mouse VK linked to human C

Kappa in the exprgssiogyegtor psymga@ flankingrsegiengedncluding the leader signal peptide,
leader jntron ar%gl ing immun bylin promote aﬁq 3 flanking sequence including the splice
site ang&lntron S é% ?%r&q'sgﬁtroduc%%%%i%a 'ffé:()\fles(%:)%gr{sT %’P "bCRI and VK- PCR1 as templates. The
heavy and light chain expression vectors are co-transfected 25 into NSO cells (ECACC No 85110503,

a non-immunogiahidinipideicingmadse myeloma). Transfected cell clones are screened for
production of human antibody

<CCR5>Pz01.F3: Antibody A SEQIDNO: 1,2
<CCR5>Pz02.1C11: Antibody B SEQID NO: 3,4

15 <CCR5>Pz03.1C5 : Antibody C SEQ ID NO: 5,6
<CCR5>F3.1H12.2E5: Antibody D SEQIDNO:7,8
<CCR5>Pz04.1F6: Antibody E

Description of the Figures

20 Fig. 1: CCRS5 fusion assay, comparison of 2D7 and antibody B
Fig. 2: CCRS cell-ELISA, comparison of 2D7 and antibodies B and C
Example 1

Production of monoclonal antibodies to human CCR5
a) Immunization of mice

25 Female Balb/c mice are given a primary infraperitoneal immunization with 107
CCR5 expressing cells ( CHO or L1.2) together with the adjuvant CFA (complete
Freund's adjuvant). This is followed by one further intraperitoneal immunization
after 4-6 weeks with again the same 107 CCRS5 expressing cells together with JFA
(incomplete Freund's adjuvant). Thereafter each mouse is administered with again

30 107 CCR5 expressing cells (CHO or L1.2) in PBS at 4-6 weeks intervals.
Subsequently the last immunizations are carried out ip with again 107 CCR5



by ELISA for human IgG. WO 2006/103100 PCT/EP2006/002974 -25- Example 2 Construction of
expression plasmids for mutant (variant) anti-CCR5 IgGl and 1gG4 Expression plasmids encoding

mutant anti-GGRAYkans y4-heavy chains can be 5 created by site-directegcm}ggg}%%&gﬂf the wild
type expression plasmids using the QuickChangeTM Site-Directed mutagenesis Kit (Stratagene) and

are desribed in table 1. Amino acids are numberedpaccording to EU numbering [Edelman, G.M., et
al., Proc. Natl. Acad. Sci. USA 63 (1969) 78-85; Kabat, E.A., et al., Sequences of Proteins of
Immunological Interest, Fifth Ed., NIH Publication No. 91-3242 10 (1991)]. Table 1: Isotype
Abbreviation MEtRESHEDRUS BB GBI GRAIPS AR FRE sHms e dbyteribe BEPSS331 as
G1lu233Leu234lrd23b&dy2B6iafithe human specified by yl-heavy chain is replaced by the amino
E233P; acid sequence Pro233Val234Ala235 of the L234V; human y2-heavy chain. L235A; delta
G236; The aminp_acid sequence A327G; Ala327LeU328Pro329Alla330Pro331 Of the A330S; human
yl-heavy chain Féﬁ?ﬁﬁ@@%}‘fpﬂ?énﬁ%ls amino acid sequence G1ly327LeU328Pro329Ser330Ser331
Of the human y4-heavy chain IgG1 IgGlv2 L234A; The amino acid sequence Leu234Leu235 of L235A

the human y 1-hgavyiehaireis ciBeesayitis ainnp et SegURNEE MAaRREARAR HgGdaGAvl
8228P’SS er228€€ {stggcgyc{?nagqg %Q%%YX&%B%QSI?H Enzymology 73, 1981, 3. About 1 x 10°% spleen

cells of the immunized mouse are mixed with about the same nurnber of myeloma
cells {P3X63-Ag8-653, ATCC CRL 1580), fused and cultivated subsequently in HAZ
medium (100 mmol/l hypoxanthine, 1 pg/ml azaserine in RPMI 1640 + 10 % FCS).
After ca. 10 days the primary cultures are tested for specific antibody production.

10 Primary cultures which exhibit a positive reaction with CCR5 in cell ELISA and no
cross-reaction with non-transfected parental cells, are cloned in 96-well cell culture
plates by means of limiting dilution or a fluorescence activated cell sorter. The cell
lines deposited were obtained in this manner.

¢) Recombinant production of antibodies

15 Vectors for expression of a chimaeric antibody, consisting of human constant
regions linked to murine variable regions, can been constructed as follows. Two
chimaeric heavy chain expression vectors are constructed consisting of the anti-
CCR5 mouse VH linked to human IgGl and human 1gG4 constant regions in the
expression vector pSVgpt. A chimaeric light chain vector is constructed consisting

20 of anti-CCR5 mouse VK linked to human C Kappa in the expression vector
pSVhyg. 5 flanking sequence including the leader signal peptide, leader intron and
the murine immunoglobulin promoter, and 3 flanking sequence including the
splice site and intron sequence is introduced using the vectors VH-PCRI and VK-
PCR1 as templates. The heavy and light chain expression vectors are co-transfected

25 into NSO cells (ECACC No 85110503, a non-immunoglobulin producing mouse
myeloma). Transfected cell clones are screened for production of human antibody
by ELISA for human IgG .



L235E replaced by Pro228 and Leu235 of the human y4-heavy chain is replaced by Glu235 IgG4
IgG4x S228P Ser228 of the human y4-heavy chain is replaced by Pro228 WO 2006/103100
PCT/EP2006/8029¢ %16 Explanation of mutations: S228P means that seripgﬁﬁﬁ%)(%@q),ipo acid
position 228 is changed to proline. Example 3 Cell-Cell Fusion Assay 5 At day 1, gpi60-expressing
HelLa cells (2 x 104 cells 1 501 / well) are seeded in # white 96 microtiter plate in DMEM medium
supplemented with 10% FCS and 2g/ml doxycycline. At day 2, 1001 of supernatant sample or antibody
control per well is added in a clear 96 microtiter plate. Then 100l containing 8x104 CEM-NKr- Luc
suspension celisdampiedium are added and incubated 30 min at 37C. The Hela 10 cell culture medium
is aspirated frop, the, 96108 b Piafs ORR! f1oam the 0k ant A/t MriiKirac saixturg is added and
incubated over nj Lpt at 37C. At day 3, 100l/well Bright-GloTM Luciferase assay substrate
(1,4-dithiothreitI§ and sodium dithionite; Promega Corp. USA) is added and luminescence is
measured after a minimum of 15 min incubation at RT. 15 Materials: Hela-R5-16 cells (cell line to
express HIV gpkbocspon slaxysyclieddfyctiomuarendultaes 0 -DMENimediircheontainirig nutrients
and 10% FCS with. 4 0l | i - talog

D F o W APRpD d%ﬂf%gﬁ& QUL AN UMY B LMK RAHER Hsd 6

Number: 5198) is a T-cell line available frgm NIH 20 AIDS ference R‘%% ent Program

McKesson Bio SBRAEeResporation EselshoRer et S8 Aatigeserebiad pee CENKRICCRS (Cat.
#4376) was trasisfettédifimle atidparatiomylierek pressiing tudiférasmyenegUtidelthe, Gavisatiptional

control of the H{V-3 l.TR\aid Rrapagateddn RPMbibA0xeptamning, $00 tetal bovinesesust, 4 mM

glutamine, penigilin/streptqmycin a 1408 MUl pieh B4, NIH Publication No. 91-3242

roteins
10 (1991)].
Table 1:
Isotype | Abbreviation | Mutations Description
IgGl IgGlvl PVA-236; The amino acid sequence
GLPSS331 as | GluyssLeusagl euzssGlysss of the human
specified Dby | v1-heavy chain is replaced by the amino
E233P; acid sequence Progs;ValzasAlagss of the
1234V; human y2-heavy chain.
L235A; delta
G236; The amino acid sequence
A327G; Alaayy LeussgProasAlassgPross; of the
A3308; human y1-heavy chain is replaced by the
P331S amino acid sequence
GlyszyLeussgProszeSerssoSerss; of the
human y4-heavy chain
tgGl IgGiv2 L234A; The amino acid sequence Leugsleusss of
L235A the human y1 -heavy chain is replaced by
the amino acid sequence AlasasAlagss
TgG4 TgGdvl 5228P; Seryg of the human y4-heavy chain is
L235E replaced by Promns and Leugss of the
human y4-heavy chain is replaced by
Glugas
IgG4 TgG4x $228P Serag of the human y4-heavy chain is
replaced by Progzs




25 geneticin sulfate (G418). Growth Characteristics: Round lymphoid cells, morphology not very
variable. Cells grow in suspension as single cells, which can form small clumps. Split 1:10 twice
Wegldy. Spe\g,i Izg&rg)ﬂr{%g;ﬁrist'ics: Express luciferase activity af_ter transactivq,tmﬁcyzmgﬂmyfg LTR.
Suitable for infection with primary HIV isolates, for neutralization and drug-sensitivity assays
(Spenlehauer, 30 C., et al., Virology 280 (2001) 292,-300; Trkola, A., et al., J. Virol. 73 (1999) 8966-
8974). The cell line was obtained through the NIH AIDS Research and Reference Reagent Program,

NIAID, NIH fro rs. John Moore and C ine Spenlehauer. 006/103100.
PCT/EP2006/ ai‘lfl%%% AGREGRTM %?cg?e%es% Sa@s%tys U %\ré\ﬁ(r%brﬁqeé?c‘SSr%‘?%‘%%% No
E2264B) Brigh2&loTMiasditernsdiassay substrate (Promega Corp. USA, part No EE26B) Results: 5
Results for antibody B are shown in Fig. 1. IC50 values are 0.38 pg/ml for antibody C, 0.79 pg/ml for
antibody B, an 7a.0 g/ | for antibody A. IC50 values are e.g. also measured in the PhenoSenseHIV
assay (ViroLog . USA) using JRCSF strain. The IC50 values are 0.16 pg/ml for 10 antibody C,
0.17 pg/ml for @b@%@@,sﬁmzﬁ*ﬁﬁﬁnl for antibody A and 1.4 pg/ml for antibody 2D7. Example 4
Antiviral assay with live virus PBMCs are prepared from buffy coat isolated by density-gradient

centrifugation 1p gsing Lymahopreptid @ivcomed PharpiacAi ,Gsla, Neaway. Cellsdram four

different donors were mixed, stimulated’for y with PHA and subseguen tured in RPMI
medium contaiﬁllﬁ/‘éel% FRTOHSFs R toy 2 E104! %f&ﬁi‘a&fpf%%%& Wé{ g)t(’e » Hh-essential

aminoacids andued BB cfotitmordaly ity hubrdsepemahBisamiie-or 20t00,000°PBNIE in 50 pl are
added to 100 p&figacrtinadyralisiom seriakailitioTHanges beswesi 0866t CENGNRE-iN
supplemented [\ medm 20 ieci i) 2.7 IRTR.SLNPSY AN 4.3 esnyAogh. A ot
10 cell culture mediom is aspirated from the 96 well plate, 100ul from the 200pl
antibody/CEM-NKr-Luc mixture is added and incubated over night at 37°C. At day
3, 100pl/well Bright-Glo™ Luciferase assay substrate (1,4-dithiothreitol and
sodium dithionite; Promega Corp. USA} is added and luminescence is measured

after a minimum of 15 min incubation at RT.
15 Materials:

Hela-R5-16 cells (cell line to express HIV gpl60 upon doxycycline induction) are
cultured in DMEM medium containing nutrients and 10% FCS with 400pg/ml
(G418 and 2001g/ml Hygromycin B.

CEM.NKR-CCR5-Luc (Catalog Number: 5198) is a T-cell line available from NIH
20 AIDS Research & Reference Reagent Program McKesson BioServices Corporation
Germantown, MD 20874, USA. Cell Type: CEM.NKR-CCR5 (Cat. #4376) was
transfected (electroporation) to express the luciferase gene under the
transcriptional control of the HIV-2 LTR and propagated in RPMI 1640 containing
10% fetal bovine serum, 4 mM glutamine, penicillin/streptomycin and 0.8 mg/ml
25 geneticin  sulfate (G418). Growth Characteristics: Round lymphoid cells,
morphology not very variable. Cells grow in suspension as single cells, which can
form small clumps. Split 1:10 twice weekly, Special Characteristics: Express
luciferase activity after transactivation of the HIV-2 LTR. Suitable for infection with
primary HIV isolates, for neutralization and drug-sensitivity assays (Spenlehauer,
30 C., et al., Virology 280 (2001) 292-300; Trkola, A., et al,, J. Virol. 73 (1999) 8966
8974). The cell line was obtained through the NIH AIDS Research and Reference
Reagent Program, NIATD, NIH from Drs. John Moore and Catherine Speniehauer.



291) with the env of BaL (gp120)) or alternatively JRCSF (O'Brien, W.A., et al., Nature 348 (1990)
69-73) in a volume of 50 |. The mixture is incubated for 6 days 25 at 37C in CO2 incubator. The
supernatantygsangsigd and subsequently diluted 1:50 with SU/ml IL-2 sypplsmeRted RPMI
medium. Measurement of p24 is performed by a HIV-1 p24 ELISA (Perkin-Elmer, USA). The samples
are then neutralized and transferred to microplate wells which are coated with a highly specific mouse
monoclonal antibody to HIV-1 p24. The 30 immobilized monoclonal antibody captures HIV-1 p24. Cell
culture samples do not require disruption and are added directly to the monoclonal antibody-coated

WO 2006/103100ghCHE P Ioosionsorsay b fsicrBiiatesn el PTHS Adpitird 4A8§6R)is complexed with
biotinylated polyeignad;iafitibadiide ddMsiyndstollowedhyea siseptalddiniHRR morsssadish
peroxidase) conjugate. The resulting complex is detected by incubation with ortho-
phenylenediamine-HC1 (OPD) which produces a yellow color that is directly 5 proportional to the
amount of HIV-Iieﬁ“Z]&Staptured. The absorbance of each microplate well is determined using a
microplate reader and calibrated against the absorbance of an HIV-1 p24 antigen standard or

standard curveR;[mg@@!&%r@dl\Fsﬂoyygsi%@QIﬁl% "gble 2: 10 Inhibition of HIV growth in human PBMC
IC50 [[qg/ml] Antibody JRCSF NI-Bal 2D7 0.271 0.076 A 0.016 0.045 B 0.025 0.025 C 0.013 0.029

Example 5 CCRS Cell ELISA 20 000 CHO cells recombinantly expressing CCRS are seeded per 96
well plate, and €k irrutatedlciiepgight far 3nCbatvere Aftcr Ha&uldnT rraiboratBdeadd doefrebh

for antibody A. 1Csy values are e.g. also measured in the PhenoSenseHIV assay
(ViroLogic, Inc. USA) using JRCSF strain. The ICsy values are 0.16 ug/ml for

10 antibody C, 0.17 pg/ml for antibody B, 0.82 pg/ml for antibody A and 1.4 pg/ml for
antibody 207,

Example 4
Antiviral assay with live virus

PBMCs are prepared from buffy coat isolated by density-gradient centrifugation

15 using Lymphoprep™ (Nycomed Pharma AG, Oslo, Norway). Cells from four
different donors were mixed, stimulated for 1 day with PHA and subsequently
cultured in RPMI medium containing 1% penicillin/streptomycin, 1% glutamax,
1% sodium pyruvate, 1% non-essential aminoacids and 10% FBS, for two days in
the presence of 5 U/ml 1L-2.

20 100,000 PBMC in 50 yl are added to 100 pl of an antibody solution (serial dilution
ranged between 0.006-17.5 ug/ml, in supplemented RPMI medinm and infected
with 250 TCIDs, of NLBal (NL4.3 strain (Adachi, A, et al., J. Virol. 59 (1986) 284-
291) with the env of Bal, (gp120)) or alternatively JRCSF (O’Brien, W.A,, et al,
Nature 348 (1990) 69-73) in a volume of 50 ul. The mixture is incubated for 6 days

25 at 37°C in CO, incubator. The supernatant was harvested and subsequently diluted
1:50 with 5U/ml IL-2 supplemented RPMI medium.

Measurement of p24 is performed by a HIV-1 p24 ELISA (Perkin-Elmer, USA).
The samples are then neutralized and transferred to microplate wells which are
coated with a highly specific mouse monoclonal antibody to HIV-1 p24. The
30 immobilized monoclonal antibody captures HIV-1 p24. Cell culture samples do not

require disruption and are added directly to the monoclonal antibody-coated



medium is added. 10 | in medium diluted antibody is added and incubated 2 hours at 4C. Medium is
aspirated, 100 p1 Glutardialdehyde (c = 0.05% in PBS) is added and incubated 10 min at room
temperatureyftaiwashing 3x with 200 | PBS, 50 | detection antibody 1 (1,900 difyted,in,ELISA
blocking) is added and 20 incubated 2 hours at room temperature. SO pl
3,3',5,5'-Tetramethylbenzidine (TMB) is added and jlge reaction stopped after 7 min. Optical Density is
measured at 450 nm (versus 620 nm). First antibody : Pharmingen 2D7 (CD 195; Cat. Nr. 555990) or
antibody B/C WO 2006/103100 PCT/EP2006/002974 -29 Second antibody:: Detection antibody
(conjugate of antibsdyesg ikt rhitisePlye: datriBaoDs BesPRiExed 70LdEh B i etd dinlysppredium:

HAM's F-12 or £HBCywith-Blutaprax fdﬁb%eﬁw,m&pgkm;ﬂiymemﬂmme@hm@a@gﬁmmcs GmbH,
DE) 5 ELISA Blogklg: Rostie Diagnasico Gl RE 1112989, 103 (i splun In water, 1/10

diluted in PBS TMB:Roche Dlagnost DE #1432559, s gjtlonﬂ% T e results are shown
te

in Fig. 2. Examphee g siteting 6@(26@@%&5@1?8 B?H%d&FﬁcﬁRYﬁ trdsdéfeeﬁﬂ?he the
ability of the antibgdieisonhthie inkertionuot birfdHE-¢y R ac{@DiE) Sthi aloratbidiller (XI€)kbells,

Peripheral Blo%zM@Bﬁ@é’Q@ﬂs%U&n@ﬁ@M@ﬁ}l Lol éﬁ&@@&iﬁ@%@%{&%@%@! gfeantibody
and control anti es in th ?E%] %r absence of%‘l g/ml % ckin @ﬁuse a tlbody to 15
FoyRIlla (ant-CETSRIERE 55 RBT FARGBIER A5 VRN BIATY s By RING AU Reatve
controls, humaﬁh@mlarﬁ@lg@4 (The Binding Site), that do not bind FcyRIIIa, are used. Human IgGl

and IgG3 (The Binding Site) are included as positive controls for FcyRllla binding. Bound antibodies
on NK cells are detected by FAGS analysis usmgIa PLEzJabeIed mouse anti-human CD56 (NK-cell

surface 20 marker) antibody (BD Biosciences Pha‘rﬁm—en San DI%%O CA) in combination with a
FITC-13Beled goat F(ab)2 anti- huﬁﬁ’é&ﬁWﬁ‘@"(Pé}’%ﬁt%@&&(F‘%&B@m
1C50 [pg/ml}
Antibody JRCSF NI-Bal
2D7 0.271 0.076
A 0.016 0.045
0.025 0.025
C ' 0.013 0.029
Example 5
CCR5 Cell ELISA

20 000 CHO cells recombinantly expressing CCR5 are seeded per 96 well plate, and

15 incubated overnight at 37°C. Thereafter medium is aspirated and 40 pl fresh
medinm is added. 10 ul in medium diluted antibody is added and incubated 2
hours at 4°C. Medium is aspirated, 100 pl Glutardialdehyde (¢ = 0.05% in PBS) is
added and incubated 10 min at room temperature. After washing 3x with 200 ul
PBS, 50 pl detection antibody 1 (1,000 diluted in ELISA blocking) is added and

20 incubated 2 hours at room temperature. 50 ul 3,3',5,5'-Tetramethylbenzidine
(TMB) is added and the reaction stopped after 7 min. Optical Density is measured
at 450 nm {versus 620 nm).

First antibody : Pharmingen 2D7 (CD 195; Cat. Nr. 555990} or antibody B/C



immunoresearch, Burlingame, CA). Maximum binding (Bmax) is determined at an antibody
concentration of 20 pg/ml. Control antibody (human 1gG4) shows up to 30% Bmax compared to 100%

Bmax for hugandeézlasiigrefore "no FcyRllla 25 binding or no ADCC" meags-atak,antibrdy
concentration of 20 pg/ml a Bmax value of up to 30% compared to human IgGi. WO 2006/103100

PCT/EP2006/002974 -30- List of References Adachis A., et al., J. Virol. 59 (1986) 284-291 Angal, S.,
et al., Mot. Immunol. 30 (1993) 105-108 Aplin, J.D., and Wriston, J.C. Jr., CRC Crit. Rev. Biochem. 4
(1981) 259-306 5 Ausubel, F., et al., ed. Current Protocols in Molecular Biology, Greene Publishing
and Wiley InterétSeRENBRAVOIRLETE7) maihady (o) egate BisteiodmiseHgstraios1iEds1-270
Barnes, L.M., etmal.PCYipiechudotgp-821E 00010811231 )Berger, E.A., AIDS 11 (Suppl. A) (1997)
S3-S16 10 Bieniasz, P.D., and Cullen, B.R., Frontiers in Bioscience 3 (1998) 44-58 Brunhouse, R.,

and Cebra, J.J,, Mat. Im I&%lé 16,(1979) 907-917 Burton, D.R., et al., Nature 288 (1980) 338-344
Carter, P., et aMgﬁé’&’NE# %10% <4 YSRGSt 05145881388 Cdcchi, £t %\?(S e 270
(1995) 1811-181%tenyean| Bchetldikg Suidrce 2Bl (1896) 1856-1862 Durocher, Y., et al., Nucl. Acids.
Res. 30 (2002) E9 Edelman, G.M., et al., Proc. Natl. Acad. Sci. USA 63 (1969) 78-85 Edge, A.S., et

o, Anal, Bosher.418,1981) 191513558, 4,44 806,20,6P MG 50,4,29720R501 269 791
water, 1/10 diluted in PBS

TMB: Roche Diagnostics GmbH, DE #1432559, solution for use

The results are shown in Fig. 2.

Example 6
10 Potential of CCR5 Mabs to bind to FeyRIITa on NK cells

To determine the ability of the antibodies of the invention to bind to FcyRilla
(CD16) on Natural Killer (NK) cells, Peripheral Blood Mononuclear Cells
{PBMCs) are isolated and incubated with 20 pg/ml of antibody and control
antibodies in the presence or absence of 20 pg/ml of a blocking mouse antibody to

15 FeyRIIIa (anti-CD16, clone 3G8, RDI, Flanders, NJ), to verify binding via FcyRIIa.
As negative controls, human IgG2 and IgG4 (The Binding Site), that do not bind
FeyRIIla, are used. Human IgGl and IgG3 (The Binding Site) are included as
positive controls for FeyRIlla binding. Bound antibodies on NK cells are detected
by FACS analysis using a PE-labeled mouse anti-human CD56 (NK-cell surface

20 marker} antibody {BD Biosciences Pharmingen, San Diego, CA) in combination
with a FITC-labeled goat F(ab), anti-human IgG (Fc) antibody (Protos
Immunoresearch, Butrlingame, CA). Maximum binding (Bmax) is determined at
an antibody concentration of 20 ug/ml. Control antibody (human IgG4) shows up
to 30% Bmax compared to 100% Bmax for human IgGl. Therefore “no FeyRIIa

25 binding or no ADCC” means at an antibody concentration of 20 pg/ml a Bmax
value of up to 30% compared to human IgGl.



25 Geisse, S., et al., Protein Expr. Purif. 8 (1996) 271-282 Hezareh, M., et al., J. Virol. 75 (2001)
12161-12168 Idusogie, E.E., et al., J. Immunol.164 (2000) 4178-4184 Johnson, G., and Wu, T.T.,

Nucleic Acidg&Ress28{2400) 214-218 Kabat et al., Sequences of Proteins gfdmpnalegical Interest,
5th ed., Public 30 Health Service, National Institutes of Health, Bethesda, MD, NIH Publication No.

91-3242 (1991) Kaufman, R.J., Mot. Biotechnol. 16 §2000) 151-161 Kazmierski, W.M., et al., Curt.
Drug Targets Infect. Disord. 2 (2002) 265-278 Kilby, J.M., and Eton, J.J., N. Engl. J. Med. 348 (2003)
2228-2238 35 Lazzarin, A,, et al., N. Engl J. Med. 348 (2003) 2186-2195 Lee, B., et al., J. Biol. Chem.
274 (1999) 9617:080Bafers1396/103100 PCT/EP2006/002974 -31 Lehner, T., Trends Immunol. 23
(2002) 347-351Addtiman, BLR., Cel-8B (190866774680 Lukas, T.J., et al., J. Immunol. 127 (1981)

2555-2560 Lund,.l;, §t@!a'fp§1§151&1r81{&819§&) 31]9"@3?11%5 Malcrides, S.C., Protein Expr. Purif. 17

(1999) 183-202 or et al., Immunplo 9 24 Marrison, S.L., et al., Proc. Natl.
Acad Sci. USA@?LI(& ézl) %W@’éﬁ%‘ P{/Iﬁeher g’ﬁl& 3&%&%8‘%‘1@ 4R3I, Cell Biol. 36
(2004) 35-38 Meubbebdf, M8l eﬂaﬂdﬂaﬂiréxf@l@ﬂ:@l@@@@@@dﬁio ApINgrderheugPublishag J.

Immunol Methods 204 (1g§gwlze§fm@§gg%@e\4\(@, ﬁj;rﬁl(w@lyre 348 (1990) 69-73 Olson, W.C., et
, J. Virol. 73 999 4@5 -4155 O ann l\%, é@l ]2?7 2004) 1201-1210 Orlandi, R., et al.,
g) son

Proc Natl. Aca 85 Ié%@ , and Doms, R.W. Immuno(Lett
85 (2003) 113- Eaale@dekh ¢a etCantowb@o}qaﬂ SAé%RPOQSép%Q& 86 (1989) 10029- 10033 Riechmann,

L., et al., Naturge3ge (E988hB38-B2Buppl. A) (1997) $3-816
10 Bieniasz, P.D., and Cullen, B.R., Frontiers in Bioscience 3 {1998) 44-58
Brunhouse, R., and Cebra, J.J., Mol Immunol. 16 (1979) 907-917
Burton, D.R,, et al., Nature 288 {1980) 338-344
Carter, P., et al., Proc. Natl. Acad. Sci. USA 89 {1992} 4285-4289
Cocchi, ., et al., Science 270 (1995) 1811-1815
15 Dean, M., et al., Science 273 (1996) 1856-1862
Durocher, Y., et al., Nucl. Acids. Res. 30 (2002) E9
Edelman, G.M., et al., Proc. Natl. Acad. Sci. USA 63 (1969) 78-85
Edge, A.S., et al., Anal. Biochem. 118 (1981) 131-137
EP 1 144 006
20 EP 1161456
EP 1207 202
EP 1263 791
EP 1322332
EP 0 307 434
25 Geisse, S., et al., Protein Expr. Purif. 8 (1996) 271-282
Hezareh, M., et al,, J. Virol. 75 (2001) 12161-12168
Idusogie, E.E., et al,, J. Immunol.164 (2000) 4178-4184
Johnson, G., and Wy, T.T., Nucleic Acids Res. 28 (2000) 214-218
Kabat et al., Sequences of Proteins of Immunological Interest, 5th ed., Public
30 Health Service, National Institutes of Health, Bethesda, MD, NIH
Publication No. 91-3242 (1991)
Kaufman, R.]., Mol. Biotechnol. 16 (2000) 151-161
Kazmierski, W.M., et al., Curr. Drug Targets Infect. Disord. 2 (2002) 265-278
Kilby, ].M., and Eron, J.J., N. Engl. ]. Med. 348 (2003) 2228-2238
35 Lazzarin, A, et al., N. Engl . Med. 348 (2003} 2186-2195
Lee, B., et al., J. Biol. Chem. 274 (1999) 9617-9626



Rossi, D., and Zlotnik, A., Annu. Rev. Immunol. 18 (2000) 217-243 Samson, M., et al., J. Biol. Chem
272 (1997) 24934-24941 20 Samson, M., et al., Nature 382 (1996) 722-725 Schlaeger E.-J., and

Christensenylf »§oviptsghnology 30 (1999) 71-83 Schlaeger, E.-J., J. Immulng”Qg, @ 4(1996)
191-199 Schols, D., Curr. Top. Med. Chem. 4 (2004) 883-893 Schwarz M.K., and Wells, T. N Nat.

Rev. Drug Discov. 1 (2002) 347-358 25 Shields, R.k;,.et al. J. Biol. Chem. 276 (2001) 6591- 6604
Sojahr, H.T., and Bahl, O.P., Arch. Biochem. Biophys. 259 (1987) 52-57 Spenlehauer, C., et al.,
Virology 280 (2001) 292-300 Thommesen, J.E., et al., Mol. Immunol. 37 (2000) 995-1004 Thotakura,
N.R., and BahlL&heer,MethramdgymuiungigJA G3PL38673%58L 30 Trkola, A., et al., J. Virol. 73 (1999)
8966-8974 Tsimanigd, DRMOaADIBOY detiers 9&(2005) 55-61 US 2001/0000241 US 2002/0048786

US 2002/0061 321 SGL{J %ggglﬁ §§ 4(1) ?@9%@%@9@1%8{80 2006/103100 PCP/EP2006/002974
-32- US 2002/014714 440 '0S'2003/6044471° US 2003/0049251 5 US 2003/0099645
US 2003/0100@5181% doBafdPEPd14 (18%dd3rd185988 US 2003/0166024 10 US 2003/0166870
Makrides, S.C., Protein Expr. Purif. 17 (1999) 183-202
Morgan, A., et al., Immunology 86 (1995} 319-324
Morrison, S.L., et al., Proc. Natl. Acad Sci. USA 81 (1984) 6851-6855
Mueller, A., and Strange, P.G,, Int. J. Biochem. Cell Biol. 36 (2004) 35-38
Neuberger, M.S., et al., Nature 314 (1985) 268-270
10 Norderhaug, L., et al,, J. Immunol. Methods 204 (1997) 77-87
O’Brien, W.A,, et al., Nature 348 {1990) 69-73
Olson, W.C.,, etal., J. Virol. 73 (1999) 4145-4155
Oppermann, M., Cell. Sig. 16 (2004} 1201-1210
Qrlandi, R, et al., Proc. Natl. Acad. Sci. USA 86 (1989) 3833-3837
15 Pierson, T.C., and Doms, RW., Immuno.[ Lett, 85 (2003) 113-118
Queen, C., et al., Proc. Natl. Acad. Sci. USA 86 (1989) 10029-10033
Riechmann, L., et al., Nature 332 (1988) 323-327
Rossi, D., and Zlotnik, A., Annu. Rev. Immunol. 18 (2000} 217-243
Samson, M., et al,, ]. Biol. Chem 272 (1997) 24934-24941
20 Samson, M., et al., Nature 382 (1996) 722-725
Schlaeger, E.-]., and Christensen, K., Cytotechnology 30 (1999} 71-83
Schlaeger, E.-],, . Immunol. Methods 194 (1996) 191-199
Schols, D., Curr. Top. Med. Chem. 4 {2004) 883-893
Schwarz, M.K., and Wells, T.N., Nat. Rev. Drug Discov. 1 {2002) 347-358
25 Shields, R.L,, et al. J. Biol. Chem. 276 (2001) 6591-6604
Sojahr, H.T., and Bahl, O.P., Arch. Biochem. Biophys. 259 (1987) 52-57
Spenlehaver, C., et al., Virology 280 (2001) 292-300
Thommesen, J.E., et al.,, Mol. Immunol. 37 (2000) 995-1004
Thotakura, N.R,, and Bahl, O.P., Meth. Enzymol. 138 (1987) 350-359
30 Trkola, A., et al,, J. Virol. 73 (1999) 8966-8974
Tsimanis T., Immunology Letters 96 (2005) 55-61
US 2001/0000241
US 2002/0048786
US 2002/0061834
35 US 2002/0106374
US 2002/0146415



US 2003/0195348 US 2003/0228306 US 2004/0043033 US 4,179,337 15 US 4,301,144 US
4,496,689 US 4,640,835 US 4,670,417 US 4,791,192 20 US 5,202,238 US 5,204,244 US

6,528,625 UschbddBadoVerner, R.G., Drug Res. 48 (1998) 870-880 25 WQ.00/34337MQ 01/42308
WO 01/43779 WO 01/58915 WO 01/58916 30 WO 02/22077 WO 2002/083172° WO 2003/033666

WO 2003/066830 WO 2003/072766 35 WO 87/05339_ WO 98/52976 WO 2006/103100
PCT/EP2006/002974 - 33 Patent Claims 1. Antibody binding to CCRS5 characterized in that the

variable heavy chain amino acid sequence CDR3 of said antibody is selected from the group
US2002/0147147

US 2003/0003440
US 2003/0044411
US 2003/0049251
5 US 2003/0099645
US 2003/0106058
US 2003/0152913
US 200370165988
US 2003/0166024
10 US§ 2003/0166870
US 2003/0195348
US 2003/0228306
US 2004/0043033
US§ 4,179,337
15 US 4,301,144
US 4,496,689
US 4,640,835
US 4,670,417
US 4,791,192
20 US 5,202,238
S 5,204,244
US 6,528,625
US 6,610,834
Werner, R.G., Drug Res. 48 (1998) 870-880
25 WO 00/34317
WO 01/42308
WO 01/43779
WO 01/58915
WO 01/58916
30 WO 02/22077
WO 2002/083172
WO 2003/033666
WO 2003/066830
WO 2003/072766
35 WO 87/05330
WO 98/52976



consisting of the heavy chain CDR3 sequence SEQ ID NO: 16. 5 2. Antibody according to claim 1,
characterized in comprising a variable heavy and light region independently selected from the group

consisting ofg) thg heawy chain (VH) variable domain defined by amino agig-seauenge,SEQ ID NO:1
and the light chain (VH) variable domain defined by SEQ ID NO:2; 10 b) the heavy chain variable

domain defined by amino acid sequence SEQ ID BQ:3 and the light chain variable domain defined by
SEQ ID NO:4; c) the heavy chain variable domain defined by amino acid sequence SEQ ID NO:5 and
the light chain variable domain defined by SEQ ID NO:6; d) the heavy chain variable domain defined
by amino acid sequence SEQ 15 ID NO:7 anchipe I%ﬁ‘f%hain variable domain defined by SEQ ID
NO:8; or a CCR5-binding fragment thereof. 3. Antibody according to claim 1 or 2, characterized in that

said antibody is produgechh Yb'i}mﬂ@'%‘@@?\!s“&%%a@i%%%%ﬁ@ﬁ Ms{eRRaRZ04. 456, 20
mM<CCR5>Pz03.1C5 or rn<C R5>Pz02. 4, Antébod ordln to ecclakm é% 3 characterlzed |_n‘,

that said antibody is SO R uiva fa{@’lﬂgot pe or?é 5t Er‘ﬁan?g i'fs fﬁ'te salanilg % 0 |onaIIy
modified in the hingecrsifirsatiabelrorsbeietwebh crrarm 6ER2 Bhelei the second inter-domain
region of as 330 between CH2 and CH3. 25 5. Hybridoma cell lines m<CCRS>PzO1.F3,

m<CCR5>Pz04.IF6, msGGRSZPZA31CDaLM<GGRSZRZ02:ICH, 6 ésmamm@a;m%fmposiﬂon

containing an antibody according to ¢laim lfto in har ceutlcally effective amount. 34- 7. The
use of an antibody ECoaM G TCAEPFIEA TS é %%?%CBHQPH%% tical composition. 8.

Method for the manufacture of a pharmaceutical composmon comprising a pharmaceutically effective
amount of an antibogdy acgersiagytesciaimst tadible QoA nHcienagitensading@ palypeptide capable
of assembling together wi {he, FeRegt &%!%’e?%}ﬁ RHRRAY chindelngd; helg. Whetegs said
ID NO:2,
10 b)  the heavy chain variable domain defined by amino acid sequence SEQ
, - IDNO:3 and the light chain variable domain defined by SEQ ID NO:4;
¢)  the heavy chain variable domain defined by amino acid sequence SEQ
ID NQ:5 and the light chain variable domain defined by SEQ ID NO:6;
d)  the heavy chain variable domain defined by amino acid sequence SEQ
15 ID NQ:7 and the light chain variable domain defined by SEQ ID NO:§;

or a CCR5-binding fragment thereof.

3. Antibody according to claim 1 or 2, characterized in that said antibody is
produced by hybridoma cell lines m<CCR5>Pz01.F3, m<CCR5>Pz04.1F6,
20 m<CCR5>Pz03.1C5 or m<CCR5>Pz02.1C11.

4.  Antibody according to claims 1 to 3, characterized in that said antibody 1s of
human IgG4 isotype or is of human IgGl isotype, said IgGl is optionally
modified in the hinge region at aa 220-240 between CH1 and CH?2 and/or the
second inter-domain region of aa 330 between CH2 and CH3.

[ 3]
U
o

Hybridoma  cell  lines  m<CCR3>Pz01.F3,  m<CCR5>Pz04.1F6,
m<CCR5>Pz03.1C5 or m<CCR5>Pz02.1C11.

6. A pharmaceutical composition containing an antibody according to claims 1

to 4 in a pharmaceutically effective amount.



polypeptide is either a) an antibody heavy chain comprising as CDR sequences CDR 1, CDR2 and
CDR3 and CDR] being selected from the group consisting of SEQ 10 ID NOs:.9, 10, 11, 12, CDR2
being selected from the group consisting of SEQ ID NOs: 13, 14, ;5, CDR3 bemg selectg(_j from the
group consisting of SEQ ID No: 16, b) an antibody light chain variable light chain comprising as CDR
sequences CDRI, CDR2 and CDR3, and CDR] is selgéted from SEQ 15 ID NOs: 18, 19, 20, CI_DRZ is
selected from SEQ ID NOs: 21, 22, 23 and CDR3 is selected from SEQ ID NOs: 24, 25, wherein said

CDRs are selected i endently of each other. 10. A Method of modifying t.he CDR sequence of an
parent antibod;tjgind?r?g@?o Ef)eCC?gS, &%Iara%?é‘r[??éﬁ in s&SAIY HeatlAERaIN dDR s&tected! from the

group consisting of SEGUBCNEsof2 Bhamaecntinad tonawsititnody light chain CDR selected from the
group consisting of SEQ ID NOs: 2, 4, 6 and 8, providing a nucleic acid encoding said amino acid

CDR sequence gmodifyi id. nuclei id.in that ong amino acid is modified in hea\(y‘cpain_ CDRI,
one 25 e?mino a’gid isﬂy%ﬂ(%iéeag%n%g%gf%‘?}luﬁDﬁi Hﬁ AR0 S8R OmPiGMERain CDRI,

1-3 amino acids are MSHMAFHIfRHY hEvivoRPUERf/an 2ibedinacacidoare meiiifielctindight chain
CDR3, expressing said modified CDR amino acid sequence in an antibody structure, measuring

heth id angibod 6 74 35 binds to CC Sanid selecting
\évaigtmeczfﬁﬁ e EE:'% Roith?;ggr%[% o%c? @6?%%%%%9%%@5%%%%0%%8%% fdcoaﬁé‘}f‘r)%#?% 68%?%6?9’?1}“ -1
SEQUENCE LISTIN 1e<ﬁ8¥?5}%fi FnPANH-LANRBeRE A@win defined below, whereas said
polypeptide is either

a)  an antibody heavy chain comprising as CDR sequences CDR1, CDR?2
and CDR3 and CDRI1 being selected from the group consisting of SEQ
10 ID NOs: 9, 10, 11, 12, CDR2 being selected from the group consisting
of SEQ ID NOs: 13, 14, 15, CDR3 being selected from the group
consisting of SEQ ID No: 16,
b) an antibody light chain variable light chain comprising as CDR
sequences CDRI, CDR2 and CDR3, and CDRI1 is selected from SEQ
15 ID NOs: 18, 19, 20, CDR2 is selected from SEQ ID NOs: 21, 22, 23
and CDR3 is selected from SEQ ID NOs: 24, 25,

wherein said CDRs are selected independently of each other.

10. A Method of modifying the CDR sequence of an parent antibody binding to
20 CCRS, characterized in selecting a heavy chain CDR selected from the group
consisting of SEQ ID NOs: 1, 3, 5 and 7 and/or an antibody light chain CDR
selected from the group consisting of SEQ ID NOs: 2, 4, 6 and 8, providing
a nucleic acid encoding said amino acid CDR sequence, modifving said
nucleic acid in that one amino acid is modified in heavy chain CDR1, one
25 amino acid is modified in heavy chain CDR2, 1-3 amino acid are modified
in light chain CDRI, 1-3 amino acids are modified in light chain CDR2,
and/or 1-3 amino acids are modified in light chain CDR3, expressing said
modified CDR amino acid sequence in an antibody structure, measuring
whether said antibody



<120> Antibodies against CURS and uses thereof <130> 23010 <150> EP 05007138.0 <151>
2004-04-01 <160> 28 <170> Patentln version 3.2 <210> 1 <211> 119 <212> PRT <213> mouse
<400> 1 Glyy¥alibysisess Val Gin Ser Gly Gly Gly Leu Val Lys Pro Gly Glypd1ord9idoos6sdeu Lys Leu
Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr 20 25 30 Ala Met Ser Trp Val Arg Gin Thr Pro Gin
Lys Arg Leu Glu Trp Val 35 40 45 Ala Ser lle SerThr Gly Asp Asn Thr Tyr Tyr Thr Asp Ser Val Arg

50 55 60 Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Arg Asn lle Leu Tyr Leu 65 70 75 80 Gin Met Ser
Ser Lou Arg Ser Glu Asp Thr_ Ala Met Tyr Phe Cys Thr 0 Arg Gly Arg Gly Asp Arg Gly Asp Leu
Phe Sly Tyr Trp Gly:&HGR oo f@‘é f%./}ﬁﬁﬂ% ff‘é% ngﬁlgﬁ%\/ﬁﬁ r%ﬁ%ﬁigg%ﬁ%%@g%é 1> 114

<212> PRT <213> riose



WO 2006/103100 PCT/EP2006/002974 -2- <400> 2 Asp lle Val Met Se.r Gin Ser Pro Ser Ser Len Ala
Val Ser Val G1ly 15 1015 Glu Lys Val Thr Met Ser Cys Lys Ser Ser GIn Ser Leu Len Tyr Arg 20 25
30 Gly Asn i Meidsnoyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn 35 4@ 4p:38hRItevg Lou Leu
lle Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 50 55 60 Pro Asp Arg Phe Thr Gly Ser G1y Ser Gly Thr
Glu Phe Thr Leu Thr 65 70 75 80 lle Ser Ser Val.Lys Ala Glu Asp Lou Thr Val Tyr Tyr Cys GIn GIn 85
90 95 Tyr Tyr Thr Tyr Pro Arg Thr Phe Gly Gly Gly Thr Lys Lou Gin lle 100 105 110 Lys Arg <210> 3
<211> 117 <212>PRT <213> mousg:s:4Q0z 3Gl yal Gin Lou Lys Gin Ser Gly Pro Gly Leu Val Arg
Pro Ser GIn 1510 15 Ser Leu Ser lle Thr Cys Thr Val Ser Gly Phe Pro Leu G1y Val Phe 20 25 30
Gly Val Hig™ip VAl A BirSersProGly Bys Gly Leu Glu Trp Leu 35 40 45 Gly Val lle Trp Lys Gly Gly
Asn Thr Asp,Tyr Asn AlgAla Phe Met 5055 60 ces thereot

<130> 23010

<150> EP 05007138.0
<l531> 2004~04-01

<160> 28

<170> PatentIn version 3.2

<2i0> 1
<21il> 119
<212> PRT

<213> nmouse
<400> 1

Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr
29 25 : 30

Alz Met Ser Trp Val Arg Gln Thr Pro Glu Lys Arg Leu Glu Trp Val
35 40 45

Ala Ser Ile Ser Thr Gly Asp Asn Thr Tyr Tyr Thr Asp Ser Val Arxg
30 55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Arg Asn Ile Leu Tyr Leu
65 70 75 g0

Gin Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Phe Cys Thr
85 80 95

Arg Gly Arg Gly Asp Arg Gly Asp Leu Phe Gly Tyr Trp Gly Gin Gly
100 105 110

Thr Leu Val Thr Val Ser Ser

115
<210> 2
<21i> 114
<212> PRT

<213> mouse



WO 2006/103100 PCT/EP2006/002974 3 Ser Arg Lou Arg lle Ser Lys Asp Asn Ser Lys Ser Gin Val
Phe Phe 65 70 75 80 Arg Met Asn Se.r Leu Gin Thr Asp Asp Thr Ala lle Tyr Tyr Cys Ala 85 90 95
Lys Val Asmkadiaifspila Met Asp Tyr Trp Gly Gin Gly Thr Ser 100 105 30pVabhig¥g.Ser Ser
115 <210> 4 <211> 108 <212> PRT <213> mouse <400> 4 Asp lle Gin Met Thr Gin 5er Pro Ala Ser
Lou Per Ala Ser Val Gly 151015 Glu Thr Val Thplle Thr Cys Arg Ser Ser Gly Asn lle His Gly Tyr 20
25 30 Les Ala Trp Phe Gin Gin Lys Gin Gly Lys Ser Pro Gin Leu Leu Val 35 40 45 Tyr Asn Thr Lys
Ala Leu Ala Glu Gly Val Pro Ser Arg Phe Ser Gly 50 55 60 Ser Giy Ser G1ly Thr Gin Phe Ser Leu Lys
lle Asn Asrobeu &in Pro 65 70 75 80 Glu Asp Phe Gly lle Tyr Tyr Cys Gin His His Tyr Asp Leu Pro

Arg 8590 95 Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys Arg 100 105 <210>5<211> 117
Asp Tle Val Met Ser Gln Ser Pro Ser Ser Leu Ala Val Ser Val Gly
1 5 10 15

Glu Lys Val Thr Met Ser Cys Lys Ser Ser Gln Ser Leu Leu Tyr Arg
20 25 30

Gly Asn Gln Met Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45

Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Val Lys Ala Giu Asp Leu Thr Val Tyr Tyr Cys Gln Gln
85 80 95

Tyr Tyr Thr Tyr Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile

100 105 110
Lys Arg
<210> 3
<21l> 117
<Z212> PRT

<Z13> mouse
<400> 3
Gin Val Gin Leu Lys Gin Ser Gly Pro Gly Leu Val Arg Pro Ser Gln

1 5 10 15

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Pro Leu Gly Val Phe
20 25 30

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Val Ile Trp Lys Gly Gly Asn Thr Asp Tyr Asn Ala Ala Phe Met
50 55 50



<212> PRT <213> mouse <400>5 WO 2006/103100 PCT/EP20061002974 -4 Gin Val Gin Leu Lys
Gin Her Gly Pro Gly Lou Val Arg Pro Her Gin 15 10 15 Her Lou Her Tie Thr Cys Thr Val Her Gly Phe
Pro Lou Gly-We Rhe,281R 30 Gly Val His Trp Val Arg Gin Her Pro Gly Lys Gy kpshsaloddmLeu 35
40 45 Gly Val lle Trp Lys Gly Gly Asn Thr Asp Tyr Asn Ala Ala Phe Met 50 55 60 Her Arg Leu Arg lle
Thr Lys Asp Asn Her Lys Her Gin Val Phe Phe 650 75 80 Arg Met Asn Her Lou Gin Thr Asp Asp
Thr Ala lle Tyr Tyr Cys Ala 85 90 95 Lys Val Asn Leu Ala Asp Ala Met Asp Tyr Trp Gly Gin Gly Thr
Per 100,105,110 llle Val S r, 115 <210>6 <211> 108 212> PRT <213> mouse <400> 6
Asp lle @%}QM%%T%%#}%eﬁﬁg%gfﬁ%r%gu%ﬁgr?A?Ira %IEéSr \%EGTﬁnll@ 5 ]10%% %Fu Thr Val Thr lle Thr
Cys Arg Ala Her Gly Asn lle His Gly Tyr 20 25 30 Leu Ala Trp Phe Gin Gin Lys Gin Gly Lys Her Pro

Gin Leu Leu Val
Arg Met: Asn Ser Leu Gln Thr Asp Asp Thr Ala Ile Tyr Tyr Cys Ala

g5 90 g5

Lys Val Asn Leu Ala Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Ser
100 105 110

Val Ile Val Ser Ser

115
<216> 4
<211> 108
<212> PRT

<213> mouse

<400> 4

Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Glu Thr Val Thr Ile Thr Cys Arg Ser Ser Gly Asn Ile His Gly Tyr
20 25 30

Leu Ala Trp Phe Gln Gln Lys Gln Gly Lys Ser Pro Gln Leu Leu Val
35 40 45

Tyr Asn Thr Lys Ala Leu Ala Glu Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Gln Phe Ser Leu Lys Ile Asn Asn Leu Gln Pro
65 70 75 80

Glu Asp Phe Gly Ile Tyr Tyr Cys Gln His His Tyr Asp Leu Pro Arg
85 S0 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<Z10> 5
<211> 117
<212> PRT

<213> mouse

<40C> 5



3540 45 Tyr Asn Thr Lys Thr Leu Ala Giu Gly Val Pro Her Arg Phe Her Gly 50 55 60 Her Gly Ser Gly
Thr Gin Phe Her Leu Lys lle Asn Her Leu Gin Pro 65 70 75 80 WO 2006/103100
PCT/EP200¢/90%9d40smé>1u Asp The Gly Asn Tyr Tyr Cys Gin His His Tyr psp keshéxg4yg 85 90 95
Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys Arg 100 105 <210> 7 <211> 117 <212> PRT <213>
mouse <400> 7 Gin Val Gin Leu Lys Gin Her Gly_RBro Gly Leu Val Arg Pro Her Gin 151015 Ser Leu
Her lle Thr Cys Thr Val Her Gly Phe Pro Len Gly Thr Phe 20 25 30 Gly Val His Trp Val Arg GIn Her
Pro Gly Leu Gjn Trp Le 40 45 Gly Val lle Trp Arg Gly Gly Asn Thr Asp Tyr Asn Ala Ala
Phe Metl%%cgg 60 yﬁi’%&@i‘%ﬁﬁ? ﬁép Tr?ry L%/EOA%EYAgﬁgHg?gL)%Q’ el!r\r/éiré]] Va Hhe Pho 65 70 75 80
Arg Met Asn Her Lee Gin Thr Asp Asp Thr Ala lle Tyr Tyr Cys Ala 85 90 95 Lys Val Asn Leu Ala Asp

Ala Met As[[) Tyr Trg GIT\_/L GIn Gly Thr Her 100 105 110 Val lle Val Her Her
Ser Leu Sér Ile Thr Cys Thr Val Ser Gly Phe Prc Leu Gly Ile Phe

20 25 390

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Val Ile Trp Lys Gly Gly Asn Thr Asp Tyr Asn Ala Ala Phe Met
50 55 60

Ser Arg Leu Arg Ile Thr Lys Asp Asn Ser Lys Ser Gin Val Fhe Phe
65 70 75 80

Arg Met Asn Ser Leu Gln Thr Asp Asp Thr Ala Ile Tyr Tyr Cys Ala
85 90 95

Lys Val Asn Leu Ala Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Ser
100 105 110

Val Tle Val Ser Ser
115

<210> &
<211l> 108
<212> PRT
<213> mouse

<400> 6
Agp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser Val Gly
1 5 i9 15

Gla Thr Val Thr Ile Thr Cys Arg Ala Ser Gly Asn Ile His Gly Tyr
2G 25 30

Leu Ala Trp Phe Gln Gln Lys Gln Gly Lys Ser Pro Gln Leu Leu Val
35 40 45

Tyr Asn Thr Lys Thr Leu Ala Glu Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Gln Phe Ser Leu Lys Ile Asn Ser Leu Gln Pro
85 70 75 80



115 <210> 8 <211> 108 <212> PRT <213> mouse <400> 8 Asp lle Gin Met Thr GIn Her Pro Ala
Her Leu Her Ala Her Val Gly 15 10 15 WO 2006/103100 PCT/EP2006/002974 -6 Glu Thr Val Thr. lle
Thr Cys Argvidsggi@sieAsn lle His Gly Tyr 20 25 30 Leu Ala Trp Phe Gin.SlbYs &ilGly Lys Ser
Pro GIn Leu Leu Val 35 40 45 Tyr Asn Thr Lys Thr Leu Ala Glu Gly Val Pro Ser Arg Phe Her Gly 50
55 60 Ser Gly Ser Gly Thr Gin Phe Ser Lou Lys lle#Asn Ser Leu Gin Pro 65 70 75 80 Glu Asp Phe
Gly Asn Tyr Tyr Cys Gin His His Tyr Asp Leu Pro Arg 8590 95 Thr Phe Gly Gly Gly Thr Lys Leu G1u
lle Lys Arg 100 105 <210> 9 <211>5 <212> PRT <213> mouse <400>9 Thr Tyr Ala Met Ser 15

<210> 1@x21E2 Fhe Gly Asn Tyr Tyr Cys Gln His His Tyr Asp Leu Pro Arg
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg

100 105
<210> 7
<211> 117
<212> PRT

<213> mouse

<400> 7

Gin Val Gln Leu Lys Gln Ser Gly Pro Gly Leu Val Arg Pro Ser Gln
1 5 10 i5

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Pro Leu Gly Thr Phe
20 25 30

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Val Ile Trp Arg Gly Gly Asn Thr Asp Tyr Asn Ala Ala Phe Met
50 55 60

Ser Arg Leu Arg Ile Thr Lys Asp Asn Ser Lys Ser Gln Val Phe Phe
65 70 75 80

Arg Met Asn Ser Leu Gln Thr Asp Asp Thr Ala Ile Tyr Tyr Cys Ala
85 90 95

Lys Val Asn Leu RAla Asp Ala Met Asp Tyr Trp Gly Gin Gly Thr Ser
100 105 110

Val Ile Val Ser Ser

115
<210> 8
<211> 108
<212> PERT

<213> mouse
<400> B8

Asp Ile Gln Met Thr Gln Ser Proc Ala Ser Lea Ser Ala Ser Val Gly
1 5 16 i5



<212> PRT <213> mouse <400> 10 Val Phe Gly Val His 15 <210> 11 <211>5 <212> PRT <213>
mouse <400> 11 Ile The Gly Val His 1 5 WO 2006/103100 PCT/EP2006/002974 -7- <210> 12
<211>5 <24y BRKo54d3> mouse <400> 12 Thr Phe Gly Val His 15 <2J0p 13211216 <212>
PRT <213> mouse <400> 13 Ser lle Ser Thr Gly Asp Asn Thr Tyr Tyr Thr Asp Ser Val Arg Gly 15
10 15 <210> 14 <211> 16 <212>PRT -6

Glu Thr Val Thr Ile Thr Cys Arg Ala Ser Gly Asn Ile His Gly Tyr
20 25 30

Leu Ala Trp Phe Gln Gln Lys Gln Gly Lys Ser Pro Gln Leu Leu Val
35 40 45

Tyr Asn Thr Lys Thr Leu Ala Glu Gly Val Fro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Gln Phe Ser Leu Lys Tle Asn 3er Leu Gln Pro
65 70 75 80

Glu Asp Phe Gly Asn Tyr Tyr Cys Gln His His Tyr Asp Leu Pro Arg
85 30 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg

100 105
<210> 9
<211> 5
<212> PRT

<2i3> mouse
<400> ¢

Thr Tyr Ala Met Ser

1 5
<210> 10

<211> 5

<Z212> PRT

<213> mouse
<400> 1D

Val Phe Gly Val His

1 5
<210> 11

<211> 5

<212> PRT

<213> mouse
<400> 11

Ile Phe Gly val His
1 5



<213> mouse <400> 1.4 Val lle Trp Lys Gly Gly Asn Thr Asp Tyr Asn Ala Ala Phe Met Ser 15 10 15
<210> 15 <211> 16 <212> PRT <213> mouse <400> 15 Val lle Trp Arg Gly Gly Asn Thr Asp Tyr
Asn Ala Ala Rl Metifesy 1 5 10 15 <210> 16 <211> 11 <212> PRT <2135-HRussradfs 16 Gly
Arg Gly Asp Arg Gly Asp Leu Phe Gly Tyr 1510 <210> 17 <211>9 <212> PRT WO 2006/103100
PCT/EP2006/002974 -8- <213> mouse <400> 17-¥al Asn Leu Ala Asp Ala Met Asp Tyr 15 <210>

1S <211> 17

<210>
<211>
<212>
<Z213>

<400>

iz

5

PRT
mouse

1z

Thr Phe Gly val His

1

<210>
<21l>
<212Z2>
<213>

<400>

5

13

16
PRT
Mnouse

13

Ser Ile Ser Thr Gly Asp Asn

1

<210>
<211>
<Z212>
<213>

<400>

5

14

16
PRT
mouse

14

Val Ile Trp Lys Gly Gly Asn

1

<23.0>
<21i>
<21Z2>
<213>

<400>

1

<2310>
<211>
<212>
<213>

<400>

5

1=

16
PRT
mouse

15

Val Ile Trp Arg Gly Gly Asn
5

16

11
PRT
mouse

16

Gly Arg Gly Asp Arg Gly Asp

1

<2305
<2il>
<Z212>

5

17
9
PRT

<212> PRT <213> mouse

Thr

Thr

Thr

Leu

Tyr

Agp

Asp

Phe

Tyr Thr Asp Ser Val Arg Gly
10 15

Tyr Asn Ala Ala Phe Met Ser
10 15

Tyr Asn Ala Ala Phe Met Ser
10 15
Gly Tyr

10



<400> 18 Lys Ser Ser GIn Ser Leu Leu Tyr Arg Gly Asn GIn Met Asn Tyr Leu 15 10 15 Ala <210> 19
<211> 11 <212> PRT <213> mouse <400> 19 Arg Ser Ser Gly Asn lle His Gly Tyr Leu Ala 15 10
<210> 20 <33}ddeb/158h> PRT <213>mouse <400> 20 Arg Ala Ser Gly psn He.blis giy-Lyr Leu Ala
1510 <210> 21 <211>7 <212> PRT <213> mouse <400> 21 Trp Ala Ser Thr Arg Glu Ser 15
<210> 22 WO 2006/103100 PCT/EP2006/002974 g-9- <211> 7 <212> PRT <213> mouse

<213> mouse

<4Q0> 17

Val Asn Leu Ala Asp Ala Met Asp Tyr
i 5

<210> 18
<2i1l> 17
<212> PRT

<213> mouse
<400> 18

Lys Ser Ser Gln Ser DLeu Leu Tyr Arg Gly Asn &Gln Met Asn Tyr Leu

1 5 10 15
Ala

<210> 18

<211> 11

<232> PRT

<213> mouse
<400> 19

Arg Ser Sexr Gly Asn Ile His Gly Tyr Leu Ala

1 5 10
<210> 20

<211> 1l

<212> PRT

<213> mouse

<400> 20

Bhrg Ala Ser Gly Asn Ile His Gly Tyr Leu Ala
1 5 10

<zZ10> 21
<211i» 7°
<212> PRY
<213> mouse

<400> 21

Trp Ala Ser Thr Arg Glu Ser
1 5

<210> 22



<400> 22 Asn Thr Lys AlaLeu Ala Glu 15 <210> 23 <211>7 <212> PRT <213> mouse <400> 23
Asn Thr Lys Thr Leu Ala Glu 15 <21Q> 24 <211>9 <212> PRT <213> mouse <400> 24 GIn GIn
Tyr Tyr Thr Ty RegsAsgidhr 1.5 <210> 25 <211>9 <212> PRT <213> meysepsAdPai2p.LIn His
His Tyr Asp Leu Pro Arg Thr 15 <210> 26 <211> 330 <212> PRT <213> Homo sapiens <400> 26
Ala Ser Thr Lys Gly Pro Ser Val The Pro Leu Ala_Ryo Ser Ser Lys 15 10 15

<211> 7
<212> PRT
<213> mouse
<400> 22

Asn Thr Lys Ala Leu Ala Glu

1 5
<210> 23

<211i> 7

<Z212> PERT

<213> mouse

<400> 23

Asn Thr Lys Thr Leu Ala Glu
1 5

<210> 24

<211> 9

<212> PRT

<213> mouse

<400> 24

Gln Gin Tyvr Tyr Thr Tyr Pro Arg Thr
1 5

<210> 25

<Z1i> 9

<212> PRT

<213> mouse
<400> 25

GIn His His Tyr Asp Leu Pro Arg Thr

1 5
<210> 26

<211> 330

<212> PRT

<213> Homo sapiens

<400> 26

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leuw Val Lys Asp Tyrx
206 25 30



Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 20 25 30 WO 2006/103100
PCT/EP2006/002974 -10 Phe Pro Glu Pro Val. Thr Val. Ser Trp Asn Ser Gly Ala Leu Thr Ser 35 40
45 Giy Val Klig, TigsRag fro Ala Val Leq Gin Ser. Ser Gly Lou Tyr Ser 50 554 /M{%%g% Val val
Thr Val Pro Ser Ser Ser. Leu Gly Thr Gin Thr 65 70 75 80 Tyr lle Cys Asn Val Asn His Lys Pro Ser
Asn Thr Lys Val Asp Lys 85 90 95 Lys Val Glu Prg gys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110 Pro Ala Pro G1lu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 115120 125 Lys
Pro Lys lle_Se rPro Glu Yal Thr Cys 130 135 140 Val Val Val Asp Val Ser
His Giu ﬁfg I;EFOB(;%J\%?tliygsaﬁh%ﬂ’A%nIpTrE%rM%?B%STS Lf6%(§¥y%%7a?5\1§gr Eﬁys\?ﬁl Glu Val His Asn Ala
Lys Thr Lys Pro Arg Glu 165 170 175 Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Lou Thr Val
Leu 180 185 190 His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn 195 200 205
Lys Ala Lod Fng)lA}ilé ProfieGlulys THr ife'SéFrysAIZEys Gy 290 235 320 ih Pro Arg Glu Pro Gin
Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu 225 230 235 240 Lou Thr Lys Asn Gin Val Ser Leu Thr Cys

Lou Val Lys Gly Phe Tyr
Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 70 75 80

Tyr Ile Cys Rsn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 20 85

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Fro Pro Cys
100 105 110

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Melt Ile Ser Arg Thr Pro Glu Val Thr Cys
13GC 135 140

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

Tyr Val Asp Gly Val Glu Val His Asn BAla Lys Thr Lys Pro Arg Glu
1eb 170 175

Glu Gin Tyr Asn Ser Thr Tyr Axg Val Val Ser Val Leu Thr Val Leu
180 185 190

tis Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
185 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gln Pro Arg Giu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270



245 250 255 Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn 260 265 270 WO
2006/103100 PCT/EP2006/002974 -11 Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser. Asp Gly Ser
Phe Phe 273380480 1e6U Tyr Ser Lys Lou Thr Val Asp Lys Ser Arg Trp Gi-GlarGiiAsh 290 295
300 Val Phe Ser Cys Ser Val Met His Gin Ala Lou His Asn His Tyr Thr 305 310 315 320 Gin Lys Ser.
Lau Ser Leu Ser Pro Gly Lys 325 330 <210> 27 <211> 327 <212> PRT <213> Homo sapiens <400>
27 Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 151015 Ser Thr Ser Gin Ser
Thr Ala Ala Lou Gly Cys Leu Val Lys Asp Tyr 20 25 30 Phe Pro G.lu Pro Val Thr Val Her Trp Asn Her
Gly Ala Lau Thr Ser 35 40 45 Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Lou Tyr Ser 50 55
60 Lou Hen SerValyahThridalrProSer Ber Set Lray Gl Theh ysl Thse65%0 7280 Tyr Thr Cys Asn
Val Asp His Lys Pfd*Her Asn Thr Lys VaFASp Lys 85 90 95 Arg®al Glu Ser Lys Tyr Gly Pro Pro Cys
Pro Ser Cys Pro Ala Pro

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
280 295 300

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His &sn His Tyr Thr
305 310 315 320

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

325 330
<210> 27
<211> 327
<212> PRT

<213> Homo sapiens

<400> 27

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pre Cys Ser Arg
i 5 10 : i5

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tvyr
20 25 30

Phe Pro Glu Pro vVal Thr Val Ser Trp Bsn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
65 70 75 80

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro BAla Pro

160 105 11¢

Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Fro Lys
115 120 125



100 105 110 Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys 115 120 125 WO
2006/103100 PCT/EP2006/002974 -12 Asp Thr Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Val Val
Val 130 135%46h0naRsYRl Ser Gln Glu Asp Pro Gin Val GIn Phe Asn Trp TygMal 30, Ad 400 155
160 Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Gin Glu GIn Phe 165 170 175 Asn Ser Thr Tyr
Arg Val Val Ser Val Leu Thr Val Leta His GIn Asp. 80 185 190 Trp Leta Asn Gly Lys Glu Tyr Lys Cys
Lys Val Ser Asn Lys Gly Leu 195 200 205 Pro Ser Her lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro
Arg 210 215 220 Glu Bre Gin Val Tyt Thr ey, Rro.Pro,Ser,Gin gylgl @%Ige{)glr Lys 225 230 235 240
Asn Gin Val Hep Lau Thr Cys Leu Vakkys Gly Phe Tyr ProSer Asp 245 25 é% lle Ala Val Gin T.rp
Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys 260 265 270 Thr Thr Pro Pro Val Leta Asp Ser Asp Gly
Ser Phe Phe Leta Tyr Ser 275 280 285 Arg Leta Thr Val Asp Lys Her Arg Trp Gin Gin Gly Asn Val
Phe Ser 28D 595 §5>f/) s Sér Val met ﬁi%uG\{ﬁiA%Ee’ifggif‘% His Fyr Thi &fir Lys Ser 305 310 315
320 Leta Ser Leu Ser Leta Gly Lys 325 o0

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe
165 170 175

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
180 185 150

Trp Leu Asn Gly Lys Glu Uyr Lys Cys Lys Val Ser Asn Lys Gly Leu
185 200 205

Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
210 215 220

Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys
225 230 235 240

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
245 250 255

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr bLys
260 265 270

o]

Thr Thr Pre Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 280 285

Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
2580 295 300

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
305 319 315 320

Leu Ser Leu Ser Leu Gly Lys
325
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<210> 28 <211> 107 <212> PRT <213> Homo sapiens WO 2006/103100 PCT/EP2006/002974 -13-
<400> 28 Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu 1510 15 Gin Lou Lys
Ser Gly Thr @3 6%, ¥atdfal Cys Lou Leu Asn Asn Phe 20 25 30 Tyr Pro Arg GluAla lasMgl Gin Trp
Lys Val Asp Asn Ala Leu Gin 35 40 45 Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp
Ser 50 5560 Thr Tyr Ser Leu Ser Ser Thr Leu ThrsLeu Ser Lys Ala Asp Tyr Glu 65 70 75 80 Lys His
Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser 85 90 95 Pro Val Thr Lys Ser The Asn Arg

Gly Glu Cys;100,505

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
1 5 10 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Rsn Phe
20 25 30

Tyr Pro Arg Glu Ala Tys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 45

Ser &Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Giu
65 70 75 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His GIn Gly Leu Ser Ser

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105



