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-1- Antibodies against CCR5 and uses thereof The present invention
relates to antibodies against CCR5, methods for their production,
pharmaceutical compositions containing said antibodies, and uses
thereof. Over the past few years a growing 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 drggég&gggg;;gggmbﬁg fecentivbegen 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
Stag®* SHEEGUBKETE EhéfidRing ity 1O RV HRfESHSA @ﬂf
initiated dipinteractiens betweerr tis vita Fereslogesgiycoproteies: (Brvjasd
a celkdlar receptor complex comprised of CD4 plus a chemokine receptor
(Pierson T.C., and Doms, R.W., Immuno Lett. 85 (2003) 113-118; and
- ’!\él" ? Eron, J.J. r%nllzﬁ ders an ihg o]? 200 ]g%’IISEC %%%)nsEth
has o BE Bt the GGy B ot gé‘p WhICh Tteracta with the
celftidr CH2s récepir& s Cf*ﬁsvmﬁz ﬁ“??’ﬁﬁijn féﬂm?tﬁés%@ﬁfeﬂ) \féﬁ?ﬂﬂ%
virustgansmernbrafiesubemitgp His Gpcal dheHoes gpa R0tosthevinahas
merakrana.anthis also tespensible ferfusiote, Bindiag of:gp. 12010NC BAg!
on ealls {rigaers @ confprmaional.changs thalxeases Ak 6I6aeSfon at a

bindin s%% that enables 120 to |n %ct with a cell surface chemokine
rec%ﬁ%% EHER R CEPTET T CREMoKiNe receptors are seven
transmembrane G 20 protein coupled receptors (7 TM GPCRs) that
norkially trémsmitisighalsdriyrespenseid chemokines: smalbey@kines iwith
chemotagtic, nflammatersanehotbel finctions oA lange piopastion @teptor
drugs llo%'ﬁ*@' M&dﬁﬁ%te%tﬁﬁei #TM GRIRS sand; §9dtﬁﬂ9§t'ﬂg[

these moe Iesth R tr t of the most
SUCERRERT 3 tppe B el V'a?eve%o ANl S D% henips: e

rograms o
isoliteaceelifire D aﬁd%P fafése’ﬁ‘fg‘r ‘é“ﬁcffﬂ%‘l‘éaétg eﬁl?éﬁécmd
chewﬁuoihmveme]cecpwt@@R53rsiaetd:mti'efdﬂeptorsmpmcmphﬂageﬂtr@me}(ﬁzlsﬁp
strains, angplays acriciakroltimibaisexyalnitansmissiomafibltvisk fusion.

(Berger &4 gﬁ%&éﬁ@ HR QLHA)r@g%%@ Do lexBien 1234 e R @)%%ges or
Culler, BT Flonters n Bosqencs 3 (1998) 44.50; LEAPal . By Gl
30

receptor, the co- rECeptor Chemokine receptors are seven transmembprane G-
protein coupled receptors (7 TM GPCRs) that normally transmit signals in
response to chemokines, small cytokines with chemotactic, inflammatory and other

functions.

Alarge proportion of drugs in clinical use are directed at other 7TM GPCRs, and s¢
targeting these molecules to block viral entry is an extension of the most successful
type of drug development programs of the past. HIV-1 isolates require CD4 and 2
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, B.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

93 (1998} 677-680).
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-2- CCRS is used by most HIV-1 primary isolates and is critical for the
establishment and maintenance of infection. In addition CCRS function is
dispensable for human health. A mutant CCRS allele, "CCRS L 32",
encodes a truncated., non-functional % protein (Samson, M., et al., Nature
382 (1996) 722-725; Dean, M., et al., Science 5 273 (1996) 1856 1862).

Indivigiyals hamozygeus for %W%Q&&M%Rﬁcﬁmﬂﬁék@ﬁtaﬁﬂtﬁfﬁt
Stf%@ %é%%tgﬁ% otf%@act't}é tn'Qéﬁﬁlﬁ'&r?cC}é@i&@@ﬁgQﬁ!{i?ﬁ@rfg?ﬁllé\’/‘icﬁ:fﬁeucﬁgn
Wh%?ééé gé?@to%i%j% alalvidtta ars p%sen‘t%lecl%t ad Jl%%%%% ﬁ%%rfelélgl(l)onnaﬂ
(Schiwai (SMoreTatd WellsNriNe fidt (R, %&Du&f@t} M) Science
34727358)e9bhe 846K &f2C ARG Aduidswithouy appafentiadverseion lack CCR5
conggauencesd prohahlybecadse GRS pak @ Nighly reshdstadt no

gl\eﬁertg RASIORS, E%B‘Eé’fa%fé?{etﬂ%tﬁy%?@%%'@@W}E’l &R AR R

share, overla tigns, and most of
ha\}@“%ftésrr%tﬁh%z?e% tB”‘j 81355?%?%5 % L = sz,
ImAfuforntgY ooy 2%2&@) e %eﬁtfﬂcé%ﬁ)&f‘l@éi% faeapr RS
co-iegeptar washased-ersd Scthe aloilitss.of itd digardsy vt AR5 MIP1t4 @
RANTES tablogk infestionby-R:but netBRX4orAisniaier (6authil k,,

et %?Ct'@gg&réﬂkﬁt(&s‘?%t&t%té%ﬁ &qwﬁféé&@otﬁcsﬁ%&t e mich

‘clyster” ch ines that ng inflammator
v S e et A L R R

andWféaraﬁh%@és%eﬁg%%@tsoafotfé%ﬁéﬁwh ef Tﬁtféﬁatqﬂh‘éaé@ﬁéﬁdé’@
Thikespinses arkgtydicaliPthosaditvilving BelNiediateld dmimfariibe by R5

effegtive agRINS! WINsRSANLIMOTS far, SxpmpleroVhereas h2s1 s).
responses are believed to be pivotal in allergies. Therefore, inhibitors of

these chem kine receptor. be yseful as immunomodulators. For T.
responses, 20Vet A8t Fed uétFé %ﬁlﬁlﬁ Wgﬁn]f tr%rﬁaprﬁo‘%u”ﬁfpﬁmamg’

autétmﬁmﬁﬁwwwmwﬁwmatf@ctdcetfmtttéﬁ’ore%ttﬁemﬁ% feeﬁaﬁéé% (fo*C
lesskemasthmasatiacks ghafiergid sebpongds dabluding!stopic deriatitisls).
(SGQ’}Q Orent RIS, L2, GHfailomMedOhpm. 42004883883 Muetiefiive

I%gnét{; nae ’aEdCE’urAQIts ‘]EDP é%%[@ v%@ﬂeﬁ'%?pe%&gé@ 32138eved to be

M., et urr. Infe ord. 2 200
2659%?@? i e i fergei ot TP 3 RS
agatﬁ@feb@q?ww@omt%o%@ﬂ W@“@’Falovﬁf%l *FEPOIgE)are
4145:4155) and 2REtSamsorpMupetay. ikl Blolg Cham@72 (1997 or, for
249842494 )es, to lessen asthma attacks or aflergic 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; Lebner, T., Trends
Tmmunol. 23 (2002} 347-351).

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, US86610834,
US20030228306, 1520030195348, U520030166870, US20030166024,
US20030165988, US520030152813, US20030100058, US20030099645,
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Additonal antibodies are mentioned in US20040043033, US6610834,
US20030228306, US20030195348, US20030166870, US20030166024,
1)520030165988, U5200301529i3, 0520030100058, U520030099645, 3-
US20030049251, US20030044411, JS20030003440, US6528625,
US20020147147, US20020146415, US20020106374, US20020061834,

US@@@@@%@&@@ 1952060100002442 foR1322832) ERBZ6313b0020147147,
EP120{202, 55 161456, %%906 WE2003012766, WO2003066830,

W02003033666 22207
Woaag@éa%o%%%é%%é OB, Fhd i oo B
proW@é%&O&%u%a?@%@%ﬁ%t‘@@?@Wéﬁ@p‘ﬁﬁ%@ﬂ%ﬂé%@aa‘éf@%mo77
therspeutits &) eMOIn s FID SV SO MaTapy Wi thethdvention 10 The invention
comprises an antibody binding to CCRS5 characterized in that the variable
neaChali e Gl ASIHeRes GRS, 8&5%%%%%?9%4&&6@@&%%%

the group,consjs of the heavy chain sequences S ID NO: 16
or FPFRE Ylﬁﬂgrﬁdg}ﬁfe%?gﬁﬁﬁﬁbaﬁépgn antibody blndlng to CCR5,

comprlsmg a variable heavy chain and a variable light chain,
ch iihd iaite ariable 15 heavy chain comprises CDR
sequences CDR1, CDR2 and CDR3 and CDR1 being selected from the

gro'%Re onsls 5@9&&?&% BN N&%ﬁg%@n&&o 16 &Qﬁ%@ﬁﬁ&&%‘%tﬁﬁt the

from tgggroupc nsisting of S

R R RS S e d g
CDFs seBsRssiEngntiopdatie ol ddthsemer G ERE R Mhatyr 17-

according to the invention is preferably characterized in that the variable

Iightﬁbajﬂ&@mp@se&%%mw%&%; HaldR2 and GBR3:@PMsing a
ggw'?a%% O%:% C a; nc§ E%Jg%’l\ig% I}g‘é’xa}g %thﬁggﬁgcﬁéﬂ{%g%g JJ’ Qmﬁe
SRR SR e R U R R
antitsbuieds fp@éﬂfé?&tﬁyoeﬁwme@ﬁrﬁ%@rﬁaﬁﬁ@g a?s healds dRanEBRsig
the s€doiR$ of:8EHQ DN Curkiang as IiYhiRh&iCORS iheTBRbof SEE 1€
NO#Rnathaavy ehainitDRSHeIODRS: ofs3EQH MO 3 anskasdighected

chamd%:gg&,me $DRs A .SEQ ID NO: 4, as heavy chain CDRs the CDRs
of SEQ'ID NO:'5 and as light chain CDRs the CDRs of SEQ ID NO: 6, as

heaV}/ chain CDRs the CDRs of SEQ ID NO: 7
he antibody according to the invention is preferably characterized in that the

variable light chain comprises CDR sequences CDR1, CDR2 and CDR3, and CDR1
is selected from SEQ ID NOs: 18, 19, 20, CDR2 is selected from SEQ ID NOs: 2§,
22, 23 and CDR3 is selected from SEQ ID NOs: 24 or 25 wherein said CDRs are
selected independently of each other.

The antibody is preferably characterized in containing as heavy chain CDRs the
CDRs of SEQ ID NO: 1 and as light chain CDRs the CDRs of SEQ ID NO: 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 NQ: 5 and as light chain
CDRs the CDRs of SEQ 1D NO: 6, as heavy chain CDRs the CDRs of SEQ ID NO: 7
and as light chain CDRs the CDRs of SEQ ID NO: 8.
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30 and as light chain CDRs the CDRs of SEQ ID NO: 8. -4- The CDR
sequences can be determined according to the standard definition of
Rabat et al., Sequences of Proteins of Immunological Interest, 5th ed.,
Public Health Service, National Institdtes of Health, Bethesda, MD (1991)
CDRs of SEQ ID NO: 1-8 are shown in SEQ ID NO: 9-25. 5 CDRs on
eachehzin axe separatedobyd framevedrkcaminosacidse Thedandilefyition of

acgergip Qtt%ﬂh%é@y&m@e@m@f&r ablyehanactasized.nthat saidaantibedy
bin gisea?ggaer %Qdi\?? I%ns% t\égi Q? Heallgﬁafyé‘nﬂncga“% r(?%?? CDRs of SEQ

inde enden Selected from t roup_consisting of a) the heavy chain
(Vi) 15/%6@ Ei‘i?ﬁ@ih‘ﬂ‘éfﬁ%ﬁ% hino acid sequence SEQ 10 ID NO:1
and the light chain (VI-1) variable domain defined by SEQ ID NO:2; b) the
heavpchainadriabie dormpindéinéd hyaminmacidsdguence SEQ ID
NO 3 and the light chain variable domain defined by SEQ ID NO:4; c) the

chain variable domal define mln ' :
NG S A T AL ol A Bty GG a3 o

N
the %’Q\?}‘}Vch}a‘f Vaftabre d8haifraifed by & a’(f"d’%eauer?@tsl‘—f@lﬁ?
Nomanmﬂqethgﬁteemé.ﬁmtm@mmamsaeaﬁfed by SEQ ID NO:8; or a
CCR5-binding fragment thereof. 20 The antibody according to the

inventionys preferably chayacterizedmihatthe.Mepyyehainvadables SEQ
region compises.ANAIAP G asauensa usRedenily saleeied fom,
the group conS|st|ng o} 7 The an ibody accor q}
to the invBRiEH s Preteraii %ﬁgﬁﬂﬁféﬁe%%h Ifgtit CRAINVaria
region cmlee%téﬁimhﬁﬁ@@d@‘%ﬁmqﬁ@@w @/%%1@@%6 25
fronathe grohgroonsisting 2his BQIDNNBGL ;U b sancbSicitheamtibodyEQ 1D
according¢p-the nvantieoHs preferably sharacieraed indhat thecconstant
o> FUECHNT AR R G0 CanS&@ﬂe%ﬁgag%vavaﬁ k%‘éﬁké”sﬂ@ D
state’of the art and € scribe d g 5(%0,9 , and
Wu, T.T.! Rrué‘lleﬁlcﬂﬁéiﬁlét o 5g EY) ample % useful
human heavy chain 30 constant reglon comprlses an amino acid
sequencE irepdndantiyrseleictedfrom the group consisting of SEQ ID
NO: 26 and 27. For example, a useful human light -5-

The antibody according to the invention is preferably characterized in that the

heavy chain variable region comprises an amino acid sequence independently

selected from the group consisting of SEQ ID NO: 1, 3, 5and 7.

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

The antibody according to the invention is preferably characterized in that the
constant chains are 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, a useful human heavy chain
constant region comprises an amino acid sequence independently selected from the
group consisting of SEQ ID NO: 26 and 27. For example, a useful human light
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chain constant region comprises an amino acid sequence of a kappa-light
chain constant region of SEQ ID NO: 28. It is further preferred. that the
antibody is of mouse origin and comprises the antibody variable
sequence frame of a mouse antibody’according to Kabat (see e.qg.
Johnson, G., and Wu, T.T., Nucleic Acids Res. 5 28 (2000) 214-218). The

ant@@ﬁl%@ﬂ&@;ﬁl&%%mﬂa@eiw@cmnﬁa of-hupean ERS aSugh AB:ligangin
binding 1o, GCRS, 00$E6r‘ﬁ391\?c9“ {6 G ARUVALRR Of ﬂ‘%@q}ﬂl@o’aﬁs of

pro%eln ction apid an transient increase In t ﬁcgncer}t on of -

CytGRBiRe Ente i |SFPEYSD 2 mouse
stintotédi stetieradedabaOcexdclabaistoGnfiamiatdry-nMed afd?‘ﬁ*éré%@e
by ukooytes4integrin activation)). The antibodies inhibit binding of
RANTES, MIP-1 alpha, MIP-1 beta and/or HIV to human CCR5 and
NGRS TRt DY MR CHERRs I slukgca&at@makg@qxw
entry Into a cell. T cell activation, |nf mmato ator re n for.
leuk&isig (ﬁ%érgﬁa’la?fﬁ?ﬁ g FHE it foufrae %Iﬂ oﬁmtem’
spetifiestiynbifids oihunb-CeRG B Hibiks ﬂ‘?é‘qelfl'v&ﬁ&@?o‘?f \ﬁmﬁs%lit:afﬁ‘ét
cellda*anmysaythaniptising aonthdiingethenseir(iss. inthe:presentetefisdidis,
targgt, @ﬁﬂm‘é’@h ﬁb@ﬁ%k@@@ya{écﬁa@n%%@w mel.@(@ tyededahiRitivation)).

me“ﬁbra”&é’ 6 12% n’&}n%t% yaccor t%‘iei Mﬁ@ 'P@Qa%{fi‘z!l‘f'&%v

R b b s e

co- ésq&pe@gmdi@ml%mimiwyéépﬁ@@éloanw%tagé%aﬂa’@éﬂdé%ﬁtré%ﬁﬁa
an HiY envrateindwitivalatl&hH0 value of 1.5 g/ml or lower, preferably 0.3
pg/ml or lower. An antibody according to the invention preferably does not

'nhlgh tcher gn%czr %%ggont%e 1T em{q %{g%&?ﬁ% Oogg:thgs h%%ﬂ?()@@%ﬁd

4 n an antl concentration u %)to 10 %% ;

An a}mm%é%v PR e tvRTo prBraPab B SREHOY AR
intradieliular tearSinered seid eestettlin ©Hoke ﬁgt&@&zfegémg?@@ﬁtsa&ﬁa
Galphiat®dncainhintibechhcondestnationvem thSQipg/mt 86dTded aitibodis

accoidingrodhe ipvgntioe:is preferably of human isotype IgGl, 19G2, 19G3
or IgG4, whereby IgG1 or IgG4 are preferred. -6-

The antibody according to the invention specifically binds to CCR5 and inhibits

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 ug/ml or

lower, preferably 0.3 pg/mi or lower.

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

An antibody according to the invention preferably does not stimulate intracellular
Ca’ increase, detected in CHO cells expressing CCR5 and Galphalé in an
antibody concentration up to 50 pg/ml.

The antibody according to the invention is preferably of human isotype IgG1, IgG2,
1gG3 or [gG4, whereby IgGl or [gG4 are preferred.
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The antibody according to the invention is preferably of IgG4 isotype,
preferably with additional mutation S228P or is preferably of IgG1 isotype,
modified in the hinge region at about as 220-240 between CH1 and CH2
(Angal, S., et al., Mol. Immunol. 30 (£993) 105-108) and/or the second
inter-domain region of about 5 as 330 between CH2 and CH3 (numbering

acegyd Lﬂﬁl&@dga&é’ércﬁ%g & 3nJaHeSG @ praRthMilofTighy Nug)sécﬁ&i%my
Res 2 14-218). 51 m dlf!gi%t avaf flfs% g‘%k%r& i the
/l C SWlt rme

[ G c
exéﬁa%rg%?%t aBR&tARCAE: 609% ﬁfah?féﬁa? é‘%‘?ﬁ?ﬂ)o%yewlhé\ﬁ\%/
anddightndhath§1fohh Hvaftiber/of the deenédrétasioming igaannedtalmyt
or hgGH. tSuehn IHM etk atis3gramiedtikp ewnridinh eodfatetofethesafihide, G.,

ﬁn%fadwaC@lOﬁ‘difllg;&ra&hﬁdﬂ:tiymomi%z@b@ﬁeﬁql@lyl%h\asa%eﬂ%@%@m&@i%ﬁf
u Nn.sSupclass ontaini .one n ucin
amrlrn?l)dg{:% pa(t)S| g@%ﬁ e%@t‘ig 55]% @J%Qgc assf?[;étn %%Ezg %?Bg
and/orPEs gt Hﬁfﬁﬁéﬁﬁﬂé’ﬁ%%?a%&% BEARGER) BHERENY e a b oayt
is ofthumaieiy @1 1ypeots eéﬁhprﬁsmc’rmﬁ%@uéﬂ@ M%hm(%ﬁaﬁm ifSteathet

leuahathadsaimi relHcidvaositibanst234) @adrL235A. The invention relates
therefore preferably to antibodies characterized in that said antibodies

bin CR%@ OQEQ'” i rrRler rlga%re%&g rll%rgﬁerf%np ’t%d QH%]%P

comp ement C or %.nd or actlvates C

nt|
20 B’F‘thaﬂf’é ﬁislg’a@t SABHOMGRRA K éf/tr%}?eﬁ‘éﬁa“?ﬂéqr{\z}é Cﬁ?ﬁﬁ%?mmo
pro%itie S eRjbeit At cElEind&vihich Probitice MmdHbdioral %?ﬁﬂb@éliésf P329
accoraitigia ¢hectindantiori Preferrdtdiybbig ohrawéiblip&sodbcording o tithe

inveptigm weredenesitac with Bautscheraamnmibingnyor Mikioapsmen
andzsé?llkg ﬁ%‘%‘” GmbH (DSMZ) Germany. The antibodies obtainable

from sai 25 lines are preferred embodiments of the invention. A
further embodlment of the invention is an antibody binding to CCRS,
chafaetirigedomn waleh iseprosupedpléch inen<echRespods, that said
M<@CR&HR 784 d RE; M<CERbx RZD3pk € SronmixGER 5 QR Gl hofThamd

sequense cefnﬁtl@rﬁ%lvwgée@iqee%@%ﬁmﬂéa thisrdepsitedmatariales as
well a§btla %m%@%%%x%%%r%gq%'?f ég the polypeptides encoded thereby,
n

are contro Ilng in the event of flict with the sequences described in
the sequence protocol. The antibody according to the invention binds to
humeit CCRSI9H Mgﬁpﬁ@ﬁc{@ hybridoma cell hnes which produce monoclonal

antibodies according to the invention. 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

lines are preferred embodiments of the invention.

A further embodiment of the invention is an antibody binding to CCRS,
characterized in that it is produced by cell Ene m<CCR5>Pz01.F3,
m<CCR5>P204.1F6, m<CCR5>Pz03.1C5 or m<CCR5>Pz02.1C11. The sequence
of the polynucleotides contained in this deposited materials, as well as the amino
acid sequence of the polypeptides encoded thereby, are controlling in the event of

any conflict with the sequences described in the sequence protocol.
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an antibody from a cell line selected from the group consisting of
antibodies A to E. The invention further comprises a nucleic acid
molecule encoding an antibody chain, a variable chain or a CDR domain
thereof according to the invention. 5-Encoded polypeptides are capable of
assembling together with a respective other antibody chain to result in an
antipdy.fpeleciie RuAINSLLCReAesarHINghe. INVEREoR cThgetition to
Invention e provifies. sxPIESSIoN verlers oNalning st BUELE's o .
acids. ‘and Rost cells containing such vectors for the récombinant
production of such an 10 antibody capable of expressing said nucleic acid
in &prokasytitic GréukayBHEROSt neekicTiedvelsaen farpdipedinprdesd
profanyioticvarighlkatyoticohastitall domyising @f wectodiag cordirgitoettieon.
inveption The inyeaton futhan comprisasiadmeibaeforithe Ripeuctionl
2 recomaInant L NUmRR. a0l DAk A0 SIS 0 R MERE Weording to the
characterized by expressing a nucleic acid accgrdlng to the invention in a
prokaRHE or eukaryotic host cell and recovering said antibody from said
cell. The invention further comprises the antibody obtainable by such a
recombinantine thoileAptibadiescpesdodingctorthevinventipmshowlbie rsfits,
for E’i@é@@@ dag @&gﬂxﬁlﬁgggﬁ QE&QEE%QHQQQWBF p@)@fﬁﬂmcheﬁach an
accoraing teat%%ﬂe”cyfe&g&f? sngvgi@ ewand. Jnve UBIRIOREIES AUIND bt
bené’ﬁt or a patient suftering from such a disease, especially suffering
frorifimmunosuppression, especially suffering from HIV infection. The
invention further provides a method for treating a patient suffering from 25
imnliaeswpprestioheespeiaty sufferimgtfrometltiofie dtiohcdlormprisimgg a
admgg{ggeggaggg@tgag@mvg@gﬁosed as having such disease (and
therefore being in need of an such a therapy) an effective amount of an
antibody binding to CCR5 according fo the invention. The aptibody is.

ad nTm?safé*f%falﬁ?e?éf%sﬁfmﬂaﬁaarrwg%éoﬁ{n%g& %rﬁrp%%l. B B->Tive mgma‘#
inventior furterr SRIpTses thEe 5w BTtisR shaBHY EeCBf gy i tlge: nucleic
invertivacdording treabménteofianpatientsikifaritg frormimmmtitosugpression
and.fosthe.manufagtvseokamhaimageutisal isompesitionrecardingdo the

INVEI gdjlzrbbtainable by such a recombinant method.

Antibodies according to the invention show benefits for patients in need of a CCR5
targeting therapy. The antibodies according to the invention have new and
inventive properties causing a benefit for a patient suffering from such a disease,

especially suffering from immunosuppsession, especially suffering from HIV

infection.

The invention further provides a method for treating a patient suffering from
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 invention. The antibody is administered preferably in a

pharmaceutical composition.
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addition, the invention comprises a method for the manufacture of a 5
pharmaceutical composition according to the invention. The invention
further comprises a pharmaceutical composition containing an antibody
according to the invention in a pharmaceutically effective amount,
optionally together with a buffer and/or an adjuvant useful for the

fomwé%m9&%&%99&%&1{)9{3mgméec%ﬂlﬁmﬁ&%ﬁg ThesipyeRliany

furt ergow eSé) aceytlcal cigmﬁ)o%tlons comprisin such ar&tl odtlg
in a PhaFmATST 85IR/ AcREBTAbIE CAlRr TR oRe e mBodiment, the - "o ¢
phd?ﬁf&ééﬁﬁf?apéd}nﬂé?é%?f"%ﬁ%}b@ I%ﬂﬁtﬂ’é’fﬂl RCAPFARICIE o &H&fﬁk&lﬂrrén
or kitidiBetailgd Deseriptioncofrpres¢nventionhits The téhm tamibedyte of a
encernRassesdhevasiaus formsahantibedyssisieiures including but not
being limited to whole antibodies, antibody fragments. The antibody
according to the invention is refera ly a humanized antibody, chimeric
antibddy SFrther efé‘??ef%&ﬁ V ERgingSYEY antitst oy AP A anne an
cha%é%b@ﬁ%u@ccaréwérﬁ@sﬂé%eamimjlfolthé ﬁ@éﬁﬂ&ﬁl&f@%téﬁféﬂvvemm
"Antipocyragarentsvobraprifer apbdtien efjafull lenfthfantitsddynulation of

preferahlyithe rvadablefegionthereef or at least the antigen binding
portion thereof. Examples of antibody fragments include diabodies,

smgé? -chain antib 5%{%1 molecu es munotox11ns andsglultlspe(:lflc

antibodigs TorHe } dntibock réimrnnaé;ﬁ 551 SHBRuROhiBagyme such
fragtidbréigoiipfisePaifere M%ws#&@ﬂra&n&am&gm&%smbo iment, the

chapéeteristicsafcanvipdchannmamelytbéin grablertclass ermblétbyethdxt.
with a VL chain or of a VL chain binding to CCR5, namely being able to

assggggﬁ({%gggs‘{iowigptﬂe\{mg@g to a functional antigen binding pocket
and thereby providing the property of inhibiting membrane fusion or HIV

fusion with a target cell. The terms "monoclonal antibody" or "monoclonal

antibBely Esmpositieny as ieEw 6 hive it FETBF tHISrap Rl brstructures
antibothydimplecutes dkasitiglitedninoiadid2ctbodositionibthe fogments. The
"chimersRntibadih g efars @ menacloral:antibady. 9760 aHHiSINg @imeric
Vaf@%ssyg'&nmr%exbg&%maisgé gnn@@a mavseARd Bhieashia ReLtionRfic

a constant Jegion erlvegJt rom a ereqt source or species, usually
preﬁ’argar y rSRbmMAnt BNA" lé}gﬁﬁ?(fﬁes himeric antibodies
comprising a mouse variable region and a human constant region are
espésigilepydiegrechtSushmmoysepacinaret a full length antibody, preferably the

. variable region thereof or at least the antigen binding portion thereof. Examples of

antibody fragments inciude diabodies, single-chain antibody molecules,
immunotoxins, and multispecific antibodies formed from antibody fragments. In
addition, antibody fragments comprise single chain polypeptides having the
characteristics of a VH chain, namely being able to assemble together with a VL
chain or of a VL chain binding to CCRS5, namely being able to assemble together
with a VH chain to a functional antigen binding pocket and thereby providing the
property of inhibiting membrane fusion or HIV fusion with a target cell.

The terms “monoclonal 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 to a monoclonal antibody
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5 chimeric antibodies are the product of expressed immunoglobulin genes
comprising DNA segments encoding mouse immunoglobulin variable
regions and DNA segments encoding human immunoglobulin constant
regions. Other forms of "chimeric antibodies” encompassed by the
present invention are those in which the class or subclass has been

modified or cha a]g%r]:iefrom that Qt]; tr&e or,r 1o%| ;ﬁaggym 10 %clg as‘?h #3%%

OITDI1S1IY 1011
ant% Oq so refetred ltO as ‘class WIfC antibodi Met

for B‘F&dﬂ&fﬁ?@*@ﬁﬁ%’f&rﬂ%\rﬁr‘o%ﬂréé HUBRY SBHBRtOHS ?e&&?ﬁ%’r?é?ﬁ”ﬁ‘iﬁrw
and-gendiransfistionctechnieUesmoiy weibRAswromRHEE R Swesegriable
MoKigR, :ad a, inddn RingaNatkidcatt SgiediiBAB (188486851 6885riS

Patent, Nes..3:202:438,and12.204,244- 15 The-ieem "humanized.antinedys
refers to anti grrgs in which th framework or."c gment %

Y,
deté:?% ﬁinlélﬁeglonsse‘g%f)tﬁf ave éﬂeoﬁxsﬁ’]ggx?eﬁo omprise %ére%gﬁls and
an iRRHATEBRBBUMRT 1aﬁ=r@+@ﬁﬁéﬁ@arﬁeﬁ%@w%&%ﬂa%rfﬁ prias of
parértimmiumijlobedirenko aipreférethe mbwdinisnotighree Jo € BRYgCh the
grafm@e iptQuibesiramewark:rdgied af adhitaiahantibody toeprégartathiody.

hu@l?c'ﬂizgqlﬂgﬁpoqgrﬁ%,%@léeﬁe 2o RIEKEMA0; Ltk abiiaie 832
(19?&% f:‘j f CNeu nger}c afh 1Boeches 1hv0 téj rc%r%;é‘rllt 1§ %51)68%%1
icularly ref rre‘d ChR

S corresp ond to thOSG rep resenth g seq ences

recadghl ﬁ%%nﬁgﬁﬁ?nweﬁ%&r@r&%m@r iESHE BirdRtthatss &8
antrb@dmn',l'hé tetmlsBindint 4 BORStlad UsSd erdin Ghidar bindirg et
the amtibony 1o8238dC0RS A cell based in vitro ELISA assay (CCR5
expressing CHO cells). Binding is found if the antibody causes a SIN

(signal/ orse) ratio of more, pr rably .10 Qr mor % an aﬂQB%QXl
con(t:}é%n{}a%n oﬂa&bzr? . B\r?fantleo y%ggrégﬁsgl?ot e%lngéntlon sh 5\7v§r

a b.nmwww@mw@gormé%@%&rsmﬁtma Ehfectagrrse
fronilth€gRovintomsistingldfthe eidifodidsretsicln & ermzrertAHibiieg of the
bindiag:10 iGERdudensiarichitdraheaiafidinding. rpitogeDBindingtist into

'nveﬁ}é@@rﬁ&@rw%&g@m@%Imut%@&émgq ;rotslaemgﬁmdd@ﬁmgd
by Qlson, W,C.et dl, 745 Virgl. £33 %gég? §2§§ g@r@eesepgapw et

A sighal FEHUCHOR BF 75% of more Show ate amino

-10-%ontiibtre 1o i‘w%f‘%b?t%@& Sartionh f‘)%ﬁréeé;%‘%ﬁ %
epitopertscheinadsifuthesanioedeis fél@rﬁﬂ%&ﬁiﬁgfﬁ%é@ﬁﬁoﬁﬁé ghitpgic and
investfgatachantindyiand the

The term “binding to CCR5” as used herein means binding of the antibody to
CCR5 in 2 cell based in vitro ELISA assay {(CCRS 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
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., J. Virol. 73 (1999) 4145-4155 for epitope mapping.

A signal reduction of 75% or more shows that the mutated amino acid{s)
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amino acids contributing to the epitope of antibody A, B, C, D or E are
identical. Antibody C, which shows lower IC50 values than antibody 2D7
in HIV assays binds 5 to an epitope including amino acids on the ECL2
domain of CCR5 (Lee, B., et al., J. Bigl.Chem. 274 (1999) 9617-9626)
which is different from the epitope recognized by antibody 2D7 (2D7
binds to amino acids K171 %ﬁg E172 of ECL.2A but not to EgLZB am r}io i
acid8YBAvIBl) e SREPR° BRG0P SHiB0Ry & 18 166 R BE F695 for  *
CCRS mvitae KA7DABPEITEAA (feginittpe i thatatsetitiamynipodp and the
epitope 3 Qdhindingiis:defined fopivild-typeiCE&R 3, B, fUrther 2mbodiment of
the invention is therefore an antibody binding to CCRS5 to the same

epitge s apthady G hinds, The (eim. 98 &Qn%‘s‘é}‘}%?%%ﬂ%&%{@%@?

molecu a rdcture as use

ereln refers '[O e nat itur%
showsawaawmglaaéﬁ%wwmf& eI fridrp %ﬂm@@%‘fﬁé ¢&g
Opp&irin &7 0 eN9%8i86 e (20w )rhad difaeyt (ke iis @ﬂﬁ@@ﬁ@ognmd
proteyr-cabigple dbedeptob s GRis catpdsel ahark BxraCelbay Nt not to
temﬁ&@bﬁ%ﬁm 2Adtansenbrans demaiy and-aeyieplasinatisd to be 20%

ter m'Eébhéjom?"% Iiﬁ%btf%{'%mﬁmﬁqe ?%“?'%&8&%%‘& ﬁ&)s%@% epitope

hydropho ic fransmembrane segments ”%%8 t ree cyt P[hsmatlc

and tHYSBERASEBITERF SLGMEn %?’léi‘af c%c}f‘]a‘fﬁg e Hvaton

e mnventl

b.nd@w@@msmtxhg@éveﬁnzm%frﬁ@mwaﬁ@ BrEOR B RRIE Culbi s
structure. The term "epitope” means a protein determinant capable of
specific RiRAINg19, 3R m3ntRekh EntsRem UsHalyconsist ekehamicallfercin
SoRAFAEMLI S A S gk g e
char@e@?@ﬁeévﬂa%w@ﬁea%giS@Wénéﬁar&é el eg S o011210). Lk
Conﬁtﬁhmalh)ﬁap%fﬁ@m@m%ﬁ‘ﬁfé?ﬁ?ﬁtféﬁéﬁ@ﬁﬁdbé@@ésﬂ‘?sﬂﬁ@1&|%’F?éadq]|1f‘%ﬁ‘éﬁ\]
the hinding totheformemnbutmbtihe tatteris lastlin theqrleserte Gfterminal
g e%@%&ﬁ fS@frlilé@ ntgaRigiarshiyeandptibodyassarding tadhe invgatighobic
inds specifically to natiye .
comEn{fes ﬁée%a f eav P%%ir% % tg?egaég gﬁggf7§y%r@r§g%g§ﬁb{ ‘
in adGRiT egby %éﬁﬂgélﬁﬁ%r %QtPDtgeOlﬁlvﬁn (N miszt d/‘orlﬁsS -

Preférisiyestish et amito e aatiBod, 8UE; D or E, or comprises the
variable regions of antibody B, C, D or E. Preferably an antibody binding

to denatured CGRBISHAtbadyAnr comprises thevarigdlblrdagisngiog o an

antibo %ody 1}:lp1?:opes 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.
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
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 B. Preferably an antibody
binding to denatured CCR5 is antibody A or comprises the variable regions of
antibody A.
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The term "membrane fusion” refers to fusion between a first cell
coexpressing CCRS and CD4 polypeptides and a second cell expressing
an HIV env protein. Membrane fusion is determined by luciferase reporter
gene assay. The term " inhibiting HIVifusion with a target cell” refers to
inhibiting HIV fusion 5 with a target cell measured in an assay comprising
nf@ctmg the virys, in t}gsm resence of said target cell with the aQtlpe%)g
in a.ConceAtration effec o INAIbIt mermbrane fusion between th V|ru
andéid aad &Wrﬁ%lé{%ﬁ’r‘i‘fiﬁgIﬁ%ﬁé’réé‘é’?ép‘ifﬂte?x@éﬁél%éﬂvw. THE &
"nubleictacid Mmoteculétcasiusey heréirsig intedachtoimoiude DNA 10
molecules and RNA molecules. A nucleic acid molecule may be

singlgsrandegardoulessitanded, byt prefgraplis doublessiran@etsion
DNA The variab region", (variable re |on ofalight chain %/L Val’lab|ﬁ}e
mgfii 0

et ce exsll an assa :rtsgzé ontactin TS, 111
regi n 0 a eav chain as use notes ea e palr

lig hPiéfﬁﬁl?Fe%ﬁﬁléﬁéigﬁ §hﬁi%i\‘7’é?&Ydi?écti§Pﬁ’frﬁfﬁHﬁ?gefﬁét%{ﬁffbHﬁV%
the matijemTheadoraies: of<I8rvanableifightl and heavyichiambhearepheier
samer@engyal-structure and each domain comprises four framework (FR)
regions whose sequences are widely conserved, connected by three

“hygevariable reglgna%d(%?ecmgememag' hesleterminiog. egions, GDRY),

Thefr amewor egi ns ado 3 S?] COﬂ orrhation an S ma

fornPRIGREE SARGCIHGIHEE b Hest Aita R an e E BRG Th BEA CHARF S0
are &reiﬂlmstheifil&tihi’e‘é phiefreridiondbsbiecteredsy tHéMframework regions and
form together with the CDRs from the other chain the antigen binding site.

Thez%@“%tixbi@%@g%m@iigietecttgiencaI‘a’%gﬁg l9ns: i:iiat/ asparticuiarlyy, of a
|mp8rtant ol le rﬁ%@ga inc rfL 5P C?IfIC é/la?ﬁwﬁ}ztgf the 1?% diegh%gcor

to the I en ereitore provide a Ui’t e |nven

ero C
R R G R G :
antibodhpleibenanddadve dininefertcitheaamigry aeidiresidyandfash domain
antibegynyhicharerespansibie ﬁ&lg@ﬂtiganymnaimgn&haﬂamﬂmaﬁ&bdaved
reg'9&9@%”%?%%@”%%&9&%!@U%%;Ux%m the ¢ %BEIEEH%@E@T 'Bétermmmg
determiningdﬁgi$n 1 eorfra %I\?Os" "Frame%y l( % ; IONR ura%t OPShe
variapie C)main e%(‘?@ g‘tﬁeS aria eregri% resi UES

as Herdth dariedm feﬂi@ewitaﬁtﬁaﬂﬁ%éﬁwt%rﬂétﬂec iffs GF PN
antibodyebdinptise fhore fimtosaalratines thbydbmaimsePRY, rGDRRMERIM
CDRZzbR3BwEIDR3Cand frdidiHz speeiallyin GRR3 gl dhéddeasrelTainastibody

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.

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
hypervariable region residues as herein defined. Therefore, the light and heavy
variable chains of an antibody comprise from N- to C-terminus the domains FRI,
CDRI1, BRZ, CDR2, FR3, CDR3, and FR4. Especially, CDR3 of the heavy chain is
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-12- 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 SEQ ID
NO:16 or SEQ ID NO:17. CDR and.FR regions are determined according
to the standard definition of Kabat et al., 5 Sequences of Proteins of
Immunolaogical Interest, 5th ed., Public Health Service, National Instltute
of HBSIEP BethEldfa RIbH981)) QidEraes Resiatdssnihg antibody snd
"hyperatieles ieoptimtHe teermgetildicaeit o A il erasidnn sldedlexyy
as useit herell sxgontdaddtkiosdnalndeSBNAMoleculesSaQd RNA:17. CDR
molgcules, A aucleicacichmolecUgImaYong. 1Qsingle-girangest @bat et al,,

dOUE"e SH‘%”% Qt“}npretf?rab&’ncﬁ d°“ Be %%Eat”dﬁg %N%ub'\ﬁ‘é‘iaeeaﬁtﬁ‘%eme,

‘'op er inked" when I'[ ISP ace ctlonal refatlonsh

anohlféwﬁéda?etaaaOéefaﬁ&hc%et&?fﬁwﬁﬂ59&%&%%‘]&?@%&&@&%@&1 2
secrétoyladérliwpperably linked to DNA for a polypeptide if it is
expressed as a preprotein that participates in the secretion of the
polypeprids: aRFUPQLRr Q EefhancerisLrrrakly.linkediq, @r@ﬁ%ﬂged to
SCaLRhER 'B'f\zﬁffecﬁs e, tra@%%ﬁﬁ“%%&%i& 1 gegusnce; of &,HRo; Om%
mchng site’is opera ﬁ/ finked o a.¢ %se quence | itis posmone

as o TRSITHARSEL RGOS Cands R Pl AR fidRabe ﬁ%@&ﬁgdtﬁﬁﬂme

DNA sequences being linked are colinear, and, in the case of a secretory
leadeiicldontigue s andin ligledin g iranieis Hibwel encen hanrdens! delnoiship
haveig %C%Qegqmw@laaau@&aagc@ @ggogmﬁﬁned)mh%t@%fsequeme or
C‘?”‘s’?c”'ﬁm g ”C“soé‘Pg'r't%? \346h Bites {%? 5“" }éﬁi}r isi4 %”eh {&sed as

ol igonuc egt € adaaptors OI’ Inkers aré used ance wit

convamiBHE &a&:ﬁaetm/s@fﬁgéﬁ Herafrretn e?fp?lé%ﬁi’}lﬁgapéglf’ BT OF
and ¢gelheuliupetrably lisse! inferehiag geaishratd aﬂfwdhﬂé@gﬁaﬁ@ﬁs?f the
inclueg:prageny.ribassptiendiogs:eAs dranidiciniaits' andiitransiennaaflt is
cellsioinchide §!5‘%MM@JM&E&%&%&IQ&H:@@&%@WQSog%w%ﬂlﬁh@E?fEﬁ'éEns that
Wlth%UtIBQg\asI{Q Iw.%r th ein Eicegfayéacrt]&fieerasr Itl e cgsg:eo%St% Eh%tlg‘clider
progeny may Hot e prec%seﬁy |dent|ca in DNA ntent, due {0 erate '

or irdAVEHH ftalfore it ey tHa HAGEHHE Saniefuittior o
biologitéiuassivitpkisséreenatbordth Widisnginalty-aaissioredrsepardes. 1f
includedsi80 dhecteanstantsgomainsligreuret invaldgddirectykinssirding! in
an aptibogydo.am ARtgabRUL.exibit various effector functions.
Depending on the amino acid
As used herein, the expressions “cell,” “cell line,” and “cell culture” are used
interchangeably and all such designations include progeny. Thus, the words
“transformants” and “transformed cells” include the primary subject cell and
cultares 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 biclogical activity as screened for in the originally transformed cell are included.

The “constant domains” are not invoived 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
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sequence of the constant region of their heavy chains, antibodies or -13-
immunoglobulins are divided in the classes: IgA, IgD, IgE, IgG and IgM,
and several of these may be further divided into subclasses (isotypes),
e.g. 1gG1, 19G2, 1I9G3, and IgG4, 1gA3 and IgA2. The heavy chain
constant regions that correspond to the different classes of

immunoglobulins are called g, 6, s, y, and V., .res ively. The 5
GBS RIAG (e b o d gty TR At ad g’
hergitthtise terbeFarp daidvd dtom Thsian GRgPesdefots s FEBatec>
whigli igeithigna £l part ofte hemarhantibosy uftiesubelass S dtaihe
pa%iﬁfe%qh Umééﬁ @Pﬁ&ﬂ@%\c%imlizﬁyﬁ:%&ﬁsekjg &1, !g@,&@&"l%?&wmg?;is The
modified jn suc way.that n 3 3 nd/or no Clq
bin irf%lg()éiéetszl% hed be ovt%eégﬁe téogloré %ﬁé%%}Apﬁlﬂ—%%%ﬁ of an antibody" is
a term well known to the skilled artisan and defined on the basis of
papaincibavege BF drtibolicss THelErdiBomeaed ARG 6 ey ERtRSAT
contaianas &thpalta f-etpdd idenveshfiomyhuidansdrigis dgict preférably ek
gthﬁﬁmﬁt%mﬁ%mf@@%@&ﬁﬁm?ﬁeg@@ﬁ?ﬂgﬁ@rmwm@rﬁmgm &1:)9 @aich a
uman Fc par e referre r . o
or ;mt%ﬁpﬁé&ﬁ%ﬁﬁ%%ﬁ%@;#{e%?% ;“égf%%{i%%g%*g s
the deieptsvada HE B ARGt PRI RGMT I SR NP 28
andigine S EQUDING: deeith deetatforpbadicanthe oiBadgs sEeydpe ©
NORY witbhautationas2 28R \Whilen |G 4 shodesivetiiced Fomeoeptigin and
éFC(EAﬁku%H' ng imep@-%i%g&hﬁ% af eihieEdalans¥hs RS e fRMN Sﬁ?’tgaart isa
inding. However Pr 52, FA5PZ, ss or a
car 8@?& rgt%fagtrgggée Sgﬁﬂ%ﬁgf 552% fa,éa é%&% g{?%g?qﬁé%%ﬁ%%%}g&ws%S
TP GIRGEL AR 5 L RS TR G eRTE =
altehedaldmiretacedtFeRobnirgR(SheIIRNC; éf 4nd 2BiotERHEMY 9760
(200600166042 1unaddJ.2Bhalr FASEBND 971985y dtdse1 B2 Worgan,
A., et al. Immunology 86 (1995) 319-324; and EP 0307434). Preferably
an aptibody according.to the inventionds,j ok gle] flaG
oo bt R 5%39%59&%2?8@%@
L23siarese s uhd Br EBnRRETE PUA 32‘5 {i a’tior??li-?réfersrlé are
the ridtatiohsisdoen, PradR | vpkby, P¥R5EGARGF PUAF36S E e ditify'S -
preferedrarel mutatienssef igGH ot S2a8Rahetd gGidomio?BAif 238 Mlso
The kg partham antibogy: dsdirecyinyolveddn caenplerserbactivationso;

and,C1q 30 binding: AYhile 4be, influence:of AR aniBadyARsiogy 56 (1995)

com ‘Ilement system Is . . . P
£19~324; and EP 0307434). Preferably an antibody according to the invention is in
regard to FcR binding of TgG4 subclass or of IgG1 or IgG2 subclass with a mutation
in S228, 1234, 1.235 and/or D265, and/ or contains the PVA236 mutation. Preferred
are the mutations S228P, 12344, L2354, 1235E and/or PVA236. Especiaily

preferred are mutations of IgG4 on $228P and [gG1 on L234A + L235A.

The Fe part of an antibody is directly involved in complement activation and Clg
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,
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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., or al., J. Immunol. 127 (1981)
2555-2560; Brunhouse, R,, and Cehrg, -14- J.J., Mol. Immunol. 16 (1979)
907-917; Burton, D.R., et al., Nature 288 (1980) 338- 344; Thommesen,
J.E,, et al., Mol. Immunol 37 2000) 995-1004; Idusoqie, E.E. et al., J.
rh ik & 0y 2 £ A BRRRE et e 4 (S
12 £84: HiznessMorganctal, eddl Inmimahal6gy086 Ago 31guzoge dhl-Ep
03QT4B4mbueabl 5 dindiog sies aeeigzd:234/L 288, D270} N2900E3D851-

K330; 4384, E331. aadaf’3%%&9&@%9%@%9@99@@@@9@5@@@Imgﬁ Such

Kal%até Ant'EOd'es of Eb‘?xﬁc' 81%57 aadyl %0“%39 éﬂ% VXnd P329
comp nt actlvat n and ind Ing W ere (0] not
actlmwﬁ%né&ﬁa%ﬁ?ég}é@%ﬁa%@ﬂmm@ %Ffftgé a8Hg

inventidaGeéfensls srarmgbuds tbritdsias @GRS Qb ad@e%l@pém wberfes
recegiariand erpamplemenidactarGlem Thé antibddy does andt@&licit
antibody- dependent cellular cytotoxicity (ADCC) and/or complement

deppdent ytolaxelly (ERE), Preferably, is.anthacy fs characiedzedi

, cont alns a C part uman or, gln an|

doeS BB O SeBBlEPEHARSTOE Gt ﬁ?e?ﬂtfg ri%r ) 0or e PrSFarR0Yy,
thisdantissay |s:diwamawf@ie0ﬁmﬁaniz‘ébcfs affibedy cparfeashiantigrspdent
depleted:antibaiy®. §rdecblgings to \WEHOB/S207Geainel WD00/B481CCR

binding.can e measuied @&ﬁ(}f@m @1@1‘1@99 i@ et 18h@lFc deceptor and/or
Immuno elerfl ﬁ.g éﬂ%f%ﬁ eldt b 1g:p ﬂnqg'fd})? fo 'ﬂﬂ%&ﬁlcgphﬁ%n@e%

nm IS Wer than uman
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T ot 1o Ly 8 e S o puman Lo bindio ot s oy
ADEE 20 Bl hingiad @8 binaittguatthecartibsdy Ttéuﬁfeﬁﬁaﬁ FcyRind-
on htmandNI6celsoo Binding 44, déteminkea dhghiantibedy Oonéenttstion of

20 ghml,’ N%F@R/abmmg @ru@q&%gaﬂn@@a%ma&iiﬁg Qf &R 4030 W0
humaﬁnﬁgﬂ' gﬁ’é‘ Pae NaC8 gn% gyac%ﬂ@e@q%@gmg%mwc@m

pg/ml comp t Ing o e antl s human |
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addiiodinguishieiatnivais mavrkpirsasemamensddlenée momisdinding
(variantcanilntiesjanuctaotide ahch anfitis acid:sequdhgRihodificatiendiK

whichidangt affecsar altertheahaeomentioneshehaaeienistiGa BN the
antibody AGEQMING,{0.IcrMertienMegiigations

The antibodies according to the invention include, in addition, such antibodies
having “conservative sequence modifications” (variant antibodies), nacleotide 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
mutagenesis and PCR-mediated mutagenesis. Conservative amino acid
substitutions include ones in which the amino acid residue is replaced with an
amine 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
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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 aming.acid residue having a similar side
chain. Families of amino acid residues having similar side chains have

been defined in the art T efaml s include .amino.
e e e e

aspartke i SlamITc TR, IRy CH poer STHERhAMB RGIgIVemROT

aspatagingngltgminenserinelithrelonine, tirosingiecysteiine, trypiophame,
noRRGIRERice saﬁiﬂﬁdﬁ%}ﬁd aglaningindaling, leucingclSelBLGINg] duahineand
phenylalanine, cm% h'P olg%tél ul '}?ﬁsﬂﬁgd&y@*@ mn(%gmfm@om@ a

Vallne ISO eucme an oma CSI echal S e
antlbo [ Gn be

phé’ﬁ?ﬁ%ﬂﬁ |H%nfﬁ*§ﬁ5‘f ﬁgﬂn‘ﬁf’scﬁ SRS FAE, unﬁfr%&i% nonessen
amireferehdy ressidged i ibheraEiT AR CTRS afﬁﬁﬂl%?j)ff eth Be spRfaeidpIgRain
repfaadd withhdnotherta@iRs aditladsidéesilometfive bamie videxckaite which
familyeA {yatiant” @mis@gﬁréeaﬂﬁbpﬁypm@fs therefore herphajadinoe acid
molssuisdl, dlsrnaminaacdiseiucss lrom megmﬁgme%%é
antsb%cfy am nop ac:loT to ten pre erab fro out %W
to fﬁé(ﬁrff\‘fg’“&&ﬂﬂ%ﬁg 0(5’5 ﬁB}‘i’ée & b%}@lg ERBbBRLH 8naénor More e
varkishy rdgiprcotRhessheriban ity 6imiceTREs AL AT CBR 30E sl
othein@b Ridégiandetmiprised/ at mizsinaim ofibesimgieti @nvimomadeditiomethod
del%ﬁ@ﬁoa for aubstitntionind heidnigntion cmaprisesma matead vhding to
nodties i ORI A e alan rsianibed E Rl
groﬁ‘b“sé%%lé’g é ?5 NOs:"12%! & & 5n%/af aaﬁa%gbé)n %\i% X (g“ n&&?
chatdccpRies femrmﬁ@ﬁésgﬁswﬁ“ CORRiSThIBFSEd MARDS: @0211
andn8¢lproaddingrading shedd @ cid enicodirid SR imitiaheaminclifcic @Biléauclelc
seqhenge anoghlyingi saickiaug gisdiasidiinthat eReRMIT Asid isrmadifiads
in he%wﬁs@m%%%aﬁf@xﬁ@mpaamr@ ngnapedfﬂg&iﬂ@dhﬁ gmfmm CDRI,

amino |ds

2,1-3 ami %) acid a d|f| (l}g ds
are Ho&’i’ﬁ’é‘a it ékﬁ’%ﬁ%‘? § df mlho aC| s aré‘mrlnngd a ]
lightwafindcmiedt hpipeSBiRy Sariios e - L %%Pcﬂ‘%éﬁéé?ﬂf@“ﬁ?
an antibodyistrdicture;tmeasusingvghebisgresaiddamibody binds to CUR5nd
andsegelaeting s it mpdifietiC ORHthaaatibogy dindstorG CReferably such

Preferably.sugh. 22 madifigations are conseiative sequence

modifications.

Amino acid substitutions can be performed by mutagenesis based upon molecuiar
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
antibody against CCRS 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 Fey receptor, said modified nucleic acid and the

nucleic acid encoding the light chain of said antibody are inserted into an
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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 emboql ient of the invention is a method
for the production of an 30 antibody against CCR5 which do not bind Fcy
receptor and/or Clg characterized in that the sequence of a nucleic acid
encodirrgitie trewyy eifhirfoPar Hareae I§GL epberietinibotdycBindmgieoded
CCRbisimodifiedsial audh adnanhéothabsaid taatified e anfiboey: doefnbty

bmd}f%ﬁ@@&%@{lﬁgmﬁeeegt%&mmmgﬁq@ nuglele acidhand the snuegiet
aCIdSenCr?dmﬂfglet S@i% %&Ib%qytmnims C%? In%ﬁn%? ]I§G1V1

expre SIOﬂ VéCtOf S I vec OI’I Ins rte In_ a eukarioti

o 0 e e e e,
supéadahit PPt eforidshyvind sttt dey 18 medifieddy (RS stteRingd ileG4x
change s mutation of the Fe part (e.g. from IgG1 to IgG4 and/or

IgGI/IgG4 mutation) preferably defined as lgG1vl 5 (PVA-236; GLPSS331

?)Z 3 gd b %%PAIWZ%g\é '&%Z eltgleGZSG A3%7fc1;1edA §<§ 9§ a the

Ig 4v1 5E a
(szi’éiﬁfn

%rﬁft%}“%ﬂ%%%ﬁﬁfﬁ FE%Eé&‘?B%%’&&&%W@&%E é Wit
herelrs as:eheapdredntagduet affind iseiterdsidees ahendandidaseng gaps, if
sequeticathat arkiddeniicabyvimi i fethenparerhaniibody rEsidugs) -afterinal,
a'ig@f@rmﬁ§EQHQH&?§a§QQtEﬁ%@QUCH&%Q@fQS df nacassatyile aghievenbeay
maXImugplcQ%hcﬁQt 25 e?rue eas'%j ctttl){ L?e%é)ef Hep&g@&%% IE%IB%”’I'H?%%M

mterng exten5|ons etio S, Oor Ins rtl Int
shal BEEOHEA ULl 42 BRI TeatRaca y%mvgeywm aF

retaifygetier abilpte bindhiaiant e@@scbm&%repemaly Hbs propereey, have
whichdaredlshisafferodttihosaatthe parent antibody. For example, the
variant may have reduced side effects during treatment. The "parent"”

antl ha%g nalrsltz% hICh {s§ c?n%?%% % Rye%E‘o?rH'B? d C!ignﬁ% MENCE vence
use or he preparatl n o# the variant. Prefera y,t e pare |bo has

a hulish R RRTR TED %ﬁ#&ﬁ’&llﬁ%@%ﬁﬁ%é PR G
regiGHEYFdr romcaxeaplé, Rifecphratt bwaad%ﬂﬁ%%ef‘aﬂﬁfaﬁﬁ&ﬁ%ﬂ%r For
humanrapitijxbelyarEheaatitibddies deednding tedhe inventioniasdypreferably
produced by recombinant means. Such methods are widely known in the

State[‘ﬂg gﬁ%b%r 16%%%&9@&? l%etlﬁ)er %%Qtion 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
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}.

Recombinant production of antibodies is well-known in the state of the art and
described, for example, in the review articles of Makzides, S.C., Protein Expr, Purif.
17 {(1999) 183-202; Geisse, S., et al., Protein Bxpr. Purif. 8 (1996) 271-282;
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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 tp]ereof 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
cell¥aHEK2R Icalv! BSEals; yeadtodr B et céfigrand-the lartibbey 15
recoveygsfropsdhe cells (supernatant or cells after lysis). 30 Recombinant
production of antibodies is well-known in the state of the art and

described or exam in the revie rtlc s of Ma Pratei
e e e
(199’8}@?‘&%8?“@? éﬁﬂﬁ’aﬁf’iﬁ K url’xﬁ&?“%‘?dﬁe%ﬂ f“i d 6?65 PyipgpLe
Werriber RiBlaDreigrRes 481 (18981870:88015The afttibcdiedimayclsis acids
presgnbiorwhnlecelis:dira eelhlygade, picindanpastiallye/sirifiectament, CsCl
SUbﬁ%ﬂﬁ%@’%‘%ﬁ&?ﬁ;f%xﬁé%@%?H?”a@;%‘?éfgéinégdﬂwﬁﬁ@%f@ eliminates el

other cellular,com n%nt heera nFta&Ellrgeanttﬁﬁﬁog ) CFCU Al oo
nuc eic acur:is or pro féins a’ndard ues, inc uduﬁg alkaline §D§Y

treatfieat Ebshigaen 1@6‘87’%‘3&%&\&‘6 e Ig *Ydarose gel
electrophoresis, and others well known in the art. See Ausubel, F., et al.,
ed. GiprenbRiotusolslinMulesblarBielograreene RullishingahtoWiley?
Lﬂt%@b%ﬁé%'\i%t {IAQIKB(&%@)L Mi Eﬁm%ﬁ@@an Pﬂ% iiﬂ§9l@@§§0ﬁ&eg7o
arnes e echnolo n

B R S S Bt B Char T (DB 970, it Fes 2
expledSRris tlsirnel ByEYy d‘%ﬁﬁ‘r‘B&FfeiieSW at?, RigrdadiaseRes 5
(200NEScClowing Bf variadie) déniaifsisdeseribeet Bly @W&nﬁﬂthéféﬁaﬁsﬂ
ProgjsNa. Acar. Ses-418A 861 (Lo8R)13833383 2. CatiembhpkthdéthRioco4

Natl Agaly . 15,154 29 (1002) a,zgé é&?%vfsgér?g NI dhtid r}}py
sysi%rrr#J PL\%ZQI;) |s%l c%gé%?lgnsénb)t/ 5C %mé o q%(aﬁgps%%en

in C§f8%é%ﬂﬁﬁéiobyf3b@§’9@? ghotdid %%‘ﬂlé%lgé? £.-J.,in J.
Immunol. Methods 194 (1996) 191-199. Nucleic acid is operably linked"
whenikisiplates ints-ashncion valatinrspipc20imwith dnotherhudisionship
acid sequsnec: FlR¥aRRICBNAfOTE: PIesaaMe ne Ok sacaien eaden:
's opgrably.inked 1o DNAOR AL WPERICE TS POIRRTEH 85Roresscd as a

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

LBDEE

enhancer is operably linked to a coding sequence if it affects the transcription of the
sequence; or a ribasome 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 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 oligonucieotide adaptors or linkers are used in

accordance with conventional practice.

The monoclonal antibodies are suitably separated from the culture medium by

conventional immunoglobulin purification procedures such as, for example,
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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,
contigubus- é@lmwmwwmltmv@@ b 688 B RBR Fraise B
CoriguRus, Hinkingois ateomplishedibialigatidmaticonvenienttestictios is
S't%a&ﬁifﬂ&ﬁtﬁ%ﬂ%dﬂ%&ﬁ'ﬁ&ﬁ@%&%@ﬁ%ﬁ%l@@%&&@omwﬁﬁ Qs

linkers are used In CO@%@ WIH] ﬁgﬂv%ﬁlcoenl ﬁl&&?tl{?@ ﬂ-ﬁﬁ may be

moRBeiShal Ehtisodies are su separated fro cult dium by
corﬂ}éﬁﬁf‘érﬂamrﬁ%ﬁﬁﬁﬁiaa@oﬁﬁiﬂ%Spwﬁfﬁ%aﬁf&rrlméfé‘&}fnf;&e é%‘“f&"? S
examezgassem@m@épharmlmr@kwatb@tm@cﬁ@ém%@’eﬁpﬁw%e
elegtraphotesislidiahysisn, ab affinity chromaiographyeDitAiand RNAccional

encodingsthe menpglonal antibodies is readily isolated and sequenced
using conventional procedures. The hybridoma cells can serve as a

source of such DNA and RNA. Once isolated, the DNA may be 5 inse teéj
into/SRBRSEN VBB, e e ianstatte AR Hodt s céff§%atfef51
HE G283 delispB RO dehsceridyalomzecols thatas ey dthenisey Pep*ﬂde
proguagedmprogiabatiniprotein Heo ehbiaimiicsynitesisiyf ireeombihanted
hmo%?é%”g %@t@&@@dm&% hest @d%é%péwm@ A6ifrsequanes Narianis ofe
uman S antib repare introglyci 3RRIOPY.
nucfedtite Ugﬁe ed mig %ﬁe‘%ﬁg o y Ob : %%p?%e S ﬁ]é@%ﬁ Bl
mo&ﬁ&ﬁ%n@“&a’ﬁ%’eiﬁ’é’ﬁﬁ’ﬁn@ﬂ 'ﬂﬁ\%e%F %rﬁV?ﬁng‘%}?y ﬁrﬁlzgmdnor%’ngmtem
e.g.stbitieseribelitaio tvep FEdicetkaimple, the modifications do not alter the
abovementioned antibody characteristics such as the IgG isotype and
epitape c%&%@qemer%y imprvethe.vield pfthe recpmbingni-pregducian.

protet. 1y stabiliy. o aclitate (e puialion. Ay GYBISIE. 6okie Al
mvo?ved N main a|n| %Epoe proper conrorm tlo% the a tl-

ant@ag@ytwgét?ﬁ Y g{ﬂlﬁ‘f@& 8%%}“31;% TLHEO%; mllﬁa%ovel% ersely,
ox.dammmmm@)oﬁmémé%éaretbmnﬁk@@éﬁp%@fﬁaﬁtteﬁ&%hﬁkﬁﬂgtmhrly

Conyatselye sysieine boadis)dydypecaddedt to thé aftiyochy)to improve its
stability (particularly 20 where the antibody is an antibody fragment such

asal F\t/hferra mer}tc)immo acid variant of the antibody aiters 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-lnked. N-
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
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).
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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 gresent 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
residudeiT heldripefsdissserfaeice sraispataidirfeaXesetifierant aSparaigirtet®
X-targbpiesrwhereddany atrinoacidiexseptoprolineharet thibhrecogtitidn
SGQHQHSESbﬁPJ ﬁ@%&’é{?ﬁﬁﬁt@&t%ﬁmﬁ&; F%F%FQQWQV@&Q@O(@MH@ &_EI@ of
asperadie side chain. Thus, tespresnce.of i, of these.lrnsnide o,
sequence m_a'éré p%l peptide cr 'ateg potential glycosylation site,
AddaT BT geesy ?f‘sﬁPésStE§~$H§C§ﬁ3i%W%%ﬁvéﬁﬁévnﬂymgemé anc
accomglisred dgyrafieriigthesdisiimocaeiedsEepirice sush ratRicEHtaRso!
onehommiel ahthe@moueitescribed tripeptide sequences (for N-linked
glycosylation sites). -19- Nucleic acid molecules encoding amino acid
sequence variants. of anti-CCRS..antibody are pr y 4 vari :
et kndlkh 1 A T e o
iSOl SRS RRORY L TSt SO B RECRER BT TFAIFA %%%%fﬁm“a*ﬁw. e
acidlseqtenwayprigntsicopreparttiofy by 5 sligerlériotiqeihisdibbdidy-
sitetdlireigghomistage MesisdRGRimbtageptsispmdd wassktteugmutagenedis
of %é%égigEoo(%pﬁfé%q&l\éafﬂhﬂ%i%Cﬁn@,o@')vﬁé@eirﬁgkﬁ%@ogﬁs,h Wwnaeizedhydryl
anti- anti . ther type-o, :
Cholicaly b st R T L sne
procREARRE 06 ?&@B%%é%ﬂfﬂﬁtﬁ?ﬁéﬁﬁf@ea8“%15?&6%8%%%1&’%%%“0
the trebeslpirarierhae b tHaL tecapils|ererofozlotmiasd Hiytosiiagen 2
Depeadibgion e snopisty anddeipded]. theasddsirispmay.e, GRached Rev.
(2) argining ancblistdingsdb) free carboxyl groups, (c) free sulfhydryl
groups such as those of cysteine, (d) free hydroxyl groups such as those
of serine, threonine, or hydroxyproline, (e) aromatic r siduesbs%ch as o
thosee BB e RYI4TRRina P HEEIHBOSH Ty S STn °8r %ﬂeth@%rﬁgd'e g¥8up
of ghstaminisharhebemiteliiods spevaedeiBed WO 8HEBIBYAHMY FFquires
Apliaxphfre afidbA tistbndy 6. tAe. cGRO GritiRewroBiobhemidofi®8d)i, or an
259308 Ramevabel anyhcarkehydiate moigties prasanptandhe antibadyrs
maye}t.)%pt the linking sugar (N-acetylglucosamine or N- acetylgalactosamine), while
leaving the antibody intact. Chemical deglycosylation is described by Sejahr, HL.T,,
and Bahl, Q.P., Arch. Biochem. Biophys. 259 (1987) 52-57 and by Edge, A.S., et al.
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-
350,

Another type of covalent modification of the antibody comprises linking the
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.



10

15

20

25

30

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 sygars except the linking sugar
(N-acetylglucosamine or N- acetylgalactosamine), while leaving the
antibody intact. Chemical deglycosylation is described by Sojahr, H.T.,
and'Bahtc @y ArthheBipcheimigBiophys. 2501(1:987)052-67 and:byp&Edyeth
A. %eq%%ﬁée@éfpﬁ}@ln&@(:h@mialﬁﬁ (2881hA3 tokdinERTnatc cleavape:af

carbohydrate moieties o es, achieved.by ffector
Var e%ygogE S d? 9 n%r}sgg?q}as%egﬁ%%egcﬁfe?q %?n-rj]%iﬁ(ij?i d ;} "

o an exo

and‘BﬁHPC@ PheNiEtrY ﬁfﬁoﬁhﬁ%’( §84865558 RRsther

covehaht vrselificationsrte ﬁﬁﬁ%ﬁbwf@éﬁ%@;g&sswrﬁﬁﬁﬁéﬂ%@ﬁﬁ ﬁﬁ%ﬂwé
onegfauatiaty dfendmpdateinace snglpbhynmelisxegsspalyethylens.glycol,
polypropylene glycol, or polyoxyalkylenes, in the manner set forth in US

gt NOSB%;@ 08394 495@3%? 1.156%9%ﬂ%%!b%!ﬁjagt%}gmé’E%gtﬂlejlggeg{lon

e reconstructed, heav n variable re ons

a
are 86#?&14@3%?{?1 of SdtaresSRt ﬂ}f’grﬁ%t F‘%ré’ﬁ% R R A AR
regiosey3 einmansiaidd bl@ély&é’émﬂﬁtléﬂuhﬁmﬁé&ﬁ)%ﬁliér%ﬁ&ﬁéw e
fornmexpiessionuestoslogphstrtstys Thesheavsi andllfghechiaidexeredsipio
CONZHLUGHS AR besrmRineddaiesa.; singlenestonigodisansipaiadsseriayd
transfected, < %] l%an%@'yo%a sfestadinioaiegt.cels winehare shemdused
to formasm ost cell expressing both chal s. T elnventlonbeftm d

nﬁb"r%’é’étiﬁé"lﬁ%%s?ff 5 & %%%@9 L BFAT LS TGN RS o et or
d.agwéaéml@k A"msagns@émrﬁtmﬁﬁm%%rg%ﬁ%@% RHIRG ﬁé Po@?&:‘?aﬂ’ ex

assayddterfrining: thedigdifg betivegnos dlyhteCORE®F. a human plasma
sample 10 (Tsimanis T. Immunology Letters 96 (2005) 55-61) and the

ant' OdX aﬁgordl F%ctto Qe ?&qo%‘gﬁ(gﬁsii%{f{agscgRéﬁﬂ%@mn, eg. a
corr(ﬂatlon with (i sease pr gl’eSSIOI’] and can be us tOI enP%Onoc%)ml

hlgﬁﬁ%ﬁ‘ﬁﬁﬁdﬂa@wgﬁé §8§Eaélblﬁﬁllﬁ9e Far  diaGROSIC Putposes
antibwidhedion aitigen BIHEIG fAGH 9L eart taRibele dbsr PR elREEn LoD,
Typicathyl disigngstier asgay shentait aetabting-thefermation of a complex

15 resulting from the binding of an antibody or fragment to CCRS. In

another asheck,] thﬁ]&r%?%n&t&@sﬂm%&ﬁﬁy'&%ﬁ@qs&m%qmlﬁ GH Qolvents,

pharmaceutlc position, con alnln% one,or ation of d
mon%@)gﬁécln meda, coatmgs, antibacterial and antifunga agents, 1sotonic an

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
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
substances is known in the art. In addition to water, the carrier can be, for example,

an isotonic buffered saline solution.
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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 ag"grllté, and the like that are
physiologically compatible. Preferably, the carrier is suitable for injection
or iRtysidiasA Campesition dhilisspresentinvedtiba canpbeatimiristgredeby
a variety.af, 2erirthasds kaowndn the,ark.As wilkberappresiatedhy dhethe
Sklll%grarzycseg ita egglu%esit%ng/%%mﬁ)ede %E%Q”E'EU%@&Q% é"f\é?ﬁylﬂated into
deﬁjen INg upon the desire resufts. harmaceutically acceptable carriers
InC R 668 SO D HRp BT OHS T SiarTe BRI Hr
thethrepairddbmahsterile injectable solutions or dispersion. The use of
such media and agents for pharmaceutically active 30 substances is

knoyyn,in dhe artetnadditionda watelidhe icanigneandesfon examplaoans
isotonic buffered saline solution, ;21 Re9IASS 0" NS IOME Off the active
admlnlgfrafflon selected tﬁ’e compounds offtre_ present Invention, wh|{:h
maiP B i Hi s htaBIE g dPafs B B8 riaTbF h%‘ef)aﬁﬁ%‘:aégﬁﬂg%el or @
cormpuiitionsafethecpramsiitinyvartionsare fotmplished gatgrithout being toxic
phazmaceyticially. ataepiabledosage:forms byiitotwrentionabmethodety of
k”%@;@a&ﬁh{%ﬁ% af-skil Iiﬁ@l&'&%@[ﬁe%@&'ﬁb @@ﬁ@eg&f@\‘!ﬁlé @&ﬁk@)_ﬁﬁgﬂﬁpf the
ingfedients i the.p he%ﬂ(?ﬁ%‘f%‘%alh%oEQ@RSLE{H”&OMHE RIGREIAL 1YL of
ma? e‘v_arletﬁ SO as to obtain an amaount of the a(r:{lve ingredient which is
effetdhEit aite Ve tHR o 85T HERFEu G SEE HSB TS5 nﬁar&{i% gpeser
patientpesnibbsitrempier tlodther daeinrorRIBITANItRB( vBie dkic1d b
the patignttibhewseledted ddsage tevglowiibde pendaypbntaevagéetyeof weight,
pharmacakinedic.fadonsinciudion theiastivity o bignanicleding treated, and
COmpo itég)r]s of tﬂgm%elg%ﬁg 'né/(ﬁggi%semployed, or the ester, salt or

amide aef}ésoﬁ%ltge route of administration, the time of administration., the

rate of excretion of the particular compound being employed, other drugs,
compsuntiertine/ererateridls wseef iha sEbatithaterdiithin@pErtraiier for
compesitians:ampldyed  tieagepfesnyveight, conditiommpgeneral health as
and;priormedicalhistory of tae: Ratient hela dreated santtolike fagtoksanel,
knO\lll\llna I}Qame%tn&xelgelzggacli'ﬁlétxsddiation therapy, chemotherapy, therapy for autoimmune
disease or other drug therapy (e.g., corticosteroid therapy), which causes
immunosuppression, GYHD or HvGD (e.g. after transplantation). The invention
comprises also a method for the treatment of a patient suffering from such

Immunosuppression.

The invention further provides 2 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.

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
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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, thefdpy for autoimmune disease or
other drug therapy (e.g., corticosteroid therapy), which causes
'mr{B&@@éHRﬁ'}% Qﬁn@yéﬂ@cﬂryuvgﬁa@eg:aﬁfi@[ transp lantation o heatient

|nV(S=:u on c{%”ﬂﬁ%%ﬁ;?c! ggsg(ggod for the treatment of a patient suffering

from suc immunosuppression. The invention further provides a
method for the manufacture of a pharmaceutical composition comprlsmg
an ke dalevaracunratcant dRBEH A8 CORITT 1O THRE RSO R tREr the
Wltiﬂu&l@h%fﬁﬂge}ﬂtbaﬂyfmﬁeptabi@naﬁrm@md:culpe efsehoftireseafiBody the
accielingeto theniaventionidolesushiatmethos8a s isvertiondiathar the

progidessihe. 13 ahananPar AGCadinG e ENEDHReoan effective

am unt he manu acture of a pharmaceutical agent, preferably 22
together with a pharmaceutically acceptable carrier, for the treatment of a
patiériibedi&ennstiom immunosuppression. The following examples,

references and sequence listing are provided to aid the understanding of
the pigggpt invention, the true scopgoehwhigh.is set forth uthet Beposit

app Q%%q{gﬁ;r@ %IS understoo%gﬂ@h@quﬁatlons can beqpagg in the

pr tigres-SetTortn VVILIIUUL departing-fronr thespirit of MVenton.
Ar(‘]tﬁﬁ,é JMA&:’QI Date nf Pe 3%%.6:8 E(SE)

MIGERSMPIVIIETDSM ACC 263 BUB2004 m<CCREMBIVH C
DS M, A€z 2688418:08.2004 m4CCRSxRzO$B4C5 DSM |AC 82668
18.08.2004 m<CCRS>Pz04.1F6 DSM ACC 2684 18.08.2004 Description
of the Sequence SEQ ID NO: 1 <CCR5>Pz01.F3 heavy chain,

variZSiE IR SEEHSHS: 2 <CCR5>P2z01.F3 light chain, variable
domain SEQ ID NO: 3 <CCR5>Pz02.ICI | heavy chain, variable domain
SEQHD M@ £CCR5=PZB24E0] fightchahmivardbie domein

SEQIDNO:2 <CCR5>Pz01.F3 light chain, variable domain
SEQIDNO: 3 <CCR5>P202.1C11 heavy chain, variable domain
SEQIDNO:4 <CCR5>Pz02.1C11 light chain, variable domain
SEQIDNQ:5 <CCR5>Pz03.1C5 heavy chain, variable domain
SEQID NO: 6 <CCR5>Pz03.1C5 light chain, variable domain
SEGQIDNO:7 <CCR5>F3.1H12.2E5 heavy chain, variable domain
SEQIDNO: 8 <CCR5>F3.1H12.2E5 light chain, variable domain
SEQID NO: 9 Heavy chain COR1 -

SEQ IDNO:10 Heavy chain CDR1

SEQ ID NO:11 Heavy chain CDR1

SEQ ID NO:12 Heavy chain CDR1

SEQ 1D NO:13 Heavy chain CDR2

SEQ ID NO:14 Heavy chain CDR2

SEQ ID NO:15 Heavy chain CDR2

SEQID NO:16 Heayy chain CDR3

SEQ ID NO:17 Heavy chain CDR3

SEQ ID NO:18 Light chain CDR1



10

15

20

25

30

SEQ ID NO: 5 <CCRS>Pz03.1C5 heavy chain, variable domain 15 SEQ
ID NO: 6 <CCRS>Pz03.1C5 light chain, variable domain SEQ ID NO: 7
<CCR5>F3.1H12.2E5 heavy chain, variable domain SEQ ID NO: 8
<CCR5>F3.1H12.2E5 light chain, variable domain SEQ ID NO: 9 Heavy
chain CDR1 SEQ ID NO:I0 Heavy chain CDR1 20 SEQ ID NO:ll Heavy
chain CDRI SEQ ID NO:12 Heavy chain CDRI SEQ ID NO:13 Heavy
chaé@%@% SEQID j}{ A4 Heawy. chain CDR2 SEQ ID NO:15 Heavy

ch SEQ 10;16 Ialg y chain CDR3 SEQ ID NO:17 Heavy
chggm ]RD))FE\\ZSOZ&Q ID GE’?fgﬁi_lght chain CDR1 -23- SEQ ID NO:19 Light

chalfCHRIPSEQ ID NtEHS ARt Ehain CDR1 SEQ ID NO:21 Light chain'
CDRR SEORENO: 2 L ighfrbelaPEDR2 5 SEQ ID NO:23 Light chain
cogmﬁtz@d@sl\lo 241 kdghirahaiDBDR3 SEQ ID NO:25 Light chain

R ERAERNO:26 Mlgggg}éync@gm,constant region SEQ ID NO:27 y4

hea £§ stant re 10 ID NO:28 K light chain constant
reg| q{)(fgé Nomé %?ﬁre <CCR5>PzOI.F3: Antibody A SEQ ID NO:

1, 2SETEREEBY02 I KAt Ol S EEW 1RG: 3,4 15
<CORG3IP2IBITS : Antiiseyy ChSECYIFRICESS <CCRS>F3.1H122E5:

AntibedyrDNBE®R ID NQ1igi8 kGORSHRr :4idF6: Antibody E Description of
the Figures

Antibody Nomenclatuare

<CCR5>Pz01.F3: Antibody A SEQIDNO: 1,2
<CCR5>Pz02.1C11: Antibody B SEQIDNO: 3,4
<CCR5>Pz03.1C5: Antibody C SEQID NO: 5,6
<CCR5>F3.1H12.2E5: Antibody D SEQIDNO:7,8
<CCR5>Pz04.1F6: Antibody E

Description of the Figures

Fig. 1: CCRS5 fusion assay, comparison of 2D7 and antibody B
Fig. 2 CCR5 cell-BLISA, comparison of 2D7 and antibodies Band C
Example 1

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

Fernale Balb/c mice are given a primary intraperitoneal 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 10" CCR5 expressing cells together with IFA
(incomplete Preund's adjuvant). Thereafter each mouse is administered with again
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
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20 Fig. 1: CCRS5 fusion 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
immunization with 107 CCR5 expre’s%‘i"n‘g cells (CHO or L1.2) together
with the adjuvant CFA (complete Freund's adjuvant). This is followed by
one:frther dntperiteneah imiunizationoafterd -6 wesks with agalir the or
same, 107 :65R3.expressing cells together with IFA (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.
Su@%ﬁ@’?ﬂ?‘ﬁfg}fﬁ%gimmunizaﬂons are carried out ip with again 107
CCR5 -24- expressing cells or intravenously using 2x106 CCR5
expressipgeaalisont the 3rideoAinday betatidysior. 4) RusiDmigndyeloma
cloning Jhe-spleencels m&ﬂ%amgwﬁm jzeehacaardingui.a) arefusedn
with rﬁge};bﬁéa %e”sé?%{:%@%ig% 10,24l Methags in Enzymology (31oma
198&6, Onbout )08 Spleen cems of the |mmun‘|z,ednmouse are mjixe
withFABGEE R SEirhdribr Ty IO Gale (AL AR B TECAZ
CRInt&80) (108 eaiahli hopitivarddnsubsgau erabyrineHnI Mk Hiden- (1oYW FCS)-
mmatthypaxadihimie; frghalazsesnec:d rRRIMI 16404t 1% ECSydAften.
ca. $Q,fdays errimary sultures agitestadiil sReciiqamibadyrsA and no

production. 10 Primary cultures which ibit a positive reaction, with
CoRgiieiter 1N B BRI A L AN LE9E 00 W e
cell$lire BHionaEaR OBER Aiaare THgtesByAELRE DA IBHG diftticH
or alfhgorepesisdevastivitatb el tbresnmie cell lines deposited were
obtained in this manner. c) Recombinant production of antibodies 15

Vecloig [orgxprasHan. of & Shinassigantibody, consisting of human
constant regions linked to murine variable regions, can been constructed

as follows. Two chimaeric_heavy chain expression vectors are

constEOd oRgEtGbIhe B EERE Bt eV T8O HlMar BT

and iegimarlig@l teonstinst YagblisTigithe @xpbessiomyattse S Viotya Two

chimagsis:tighkohaichyectapissgonstrtctedreonaistinged consisting of the anti-
CCR5 mouse VH linked to human IgG1 and human 1gG4 constant regions in the
expression vector pSVgpt. A chimaeric light chain vector is constructed consisting
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-PCR1 and VK-
PCR1 as templates. The heavy and light chain expression vectors are co-transfected
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 .
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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-PCR1 and VK- BCR1 as templates. The heavy and
light chain expression vectors are co-transfected 25 into NSO cells
(ECI;ACC No 85110503, a non- immunoglobulin producing mouse

myeliom ransfected, cell clon re scree ed for.
ant%’d?“ﬁg}olﬂ RS IR séﬁ %ﬁ ] gons r%%%%
expeégsion plasmids for mutant (variant) ant| CCR5 IgG1 and IgG4
Expression plasmids encoding mutant anti-CCR5 yl- and y4-heavy chains
Carlaieﬁreél%@at&gday sile-difeciaehmutagenssis of ine wild-iypelaipression
plasmids, %SIQ Hecg«li' ickEhangg TMiRItGR %%t%%%ﬁgﬁﬂﬁﬁﬁsmgmg the
(Stra a% esrib d In table 1 rTL) Cld% argﬁf el%%srcﬁe in
accord %“Eeu n%ﬁﬁ SFfiG tERE RSERESE N, SEAFEBROE Nt g
USKES J(@@g&)ows@sumabeedaaf@f@wge%'&l;}m‘%eaflgﬁ?&fém
ImnauniogitatintesdstHRAE S, (NP PUbBSafichaN . @1@2&2%@‘63665 0f
(199;13%1;@@@ drisaiyReiAbbrevationiMutationsiResckipiiann IgG1 $gGRA2

@%’; The amino acid sequence GLPSS331 as i

eu234Leu235Gly2e of the human specified by yl-heavy chain is

replaced by the amino E233P; acid sequence Pro233Val234A1a235 of
the L234V; human y2-heavy chain. Tpblsdin: delta G236; The amino acid
sequence A327G; Ala327Leu328Pro329Ala330PrO331 Of the A330S;
huh‘@&ﬂgﬁeg%&p@{{bje replaced.Ry the P331S amiineaeidsequence M]

Gl)i‘gjé{ Leu%&l:l"lg?SZQSeﬁ%Q_g%’? sl Of‘ijipgmino acid sequence
GLPSS5331 as | GlusssLeusssleusssGlyzag of the human
specified by | vi-heavy chain is replaced by the amino

B233P; acid sequence Proys;ValsaAlanss of the
1.234V; human y2-heavy chain.

L235A; delta

(236; The amino acid sequence

AB27G; AlagryLetizseProassAlassgPross; of the
A3308; human v1-heavy chain is replaced by the
P3315 amino acid sequence

Gl}’g;zyL68323}’1‘032986@3056?331 of the
human y4-heavy chain

igGl 1gGlv2 L.234A; The armino acid sequence Leugsleusss of
1235A the human y1 -heavy chain is replaced by
the amino acid sequence AlagsAlagss
IgG4 IgGavl S228%; Seras of the human y4-heavy chain is
L235E replaced by Progg and Leugss of the
hurnan y4-heavy chain is replaced by
Gluzas
IgG4 [gGax S228P Seryg of the human Y4-heavy chain is

replaced by Progs
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human y4-heavy chain IgG1 IgGlv2 L234A; The amino acid sequence
Leu234Leu23s of L235A the human yl -heavy chain is replaced by the
amino acid sequence Pda2s4Ala23s IgG4 IgG4vl S228P; Ser228 of the
human y4-heavy chain is L235E replaced by Prone and Leu235 of the
human y4-heavy chain is replaced by241u235 1gG4 IgG4x S22 8P Ser228
of the human y4-heavy chain is replaced by Pr0228 -26 Explanation of
mum@mt@g%@%m&ﬁﬂﬁ .that serinerat:Kahatiaminr.acichpositien] 228:sn
a.%%ed o proline. E{ample 3 Cell-Cell Fusion Assay 5 At day 1,
gp160-expressing g Hela cells (2 x 104 cells / 501 / well) are seeded in a
white 96 microtiter plate in DMEM medium supplemented with 10% FCS

andExgigit doxycycline. At day 2, 100l of supernatant sample or antibody
contralprl mslbissagged in a clear 96 microtiter plate. Then 1001
containing 8x104 CEM-NKTr- Luc suspension cells in medium are added

and,incy ited %'gsas%ﬁ‘? aeléalel e(?xlﬁ’eceunw'%@ MEHYMISeeded in a

asplrate

antﬁé&?l&%ﬂ“f\ﬂ%‘ﬁf@é#ﬁlﬁupﬁg %Lﬁﬂd"l}ﬁ@ g OvEP g B3 ad
At dase/ 8] soortiwiste Brighy GleTM el @m@réé@m&fﬁs%ﬂ@dy control per
(1, Avgithiothteitsl ardersoditavdithighite TR IISg-GonnitiSA) 15 GRldedKr-

andyminessenceds Measuied Afleuaminimerp el min Reuhation el
RT. 13 Matenials; & J*%)af?s léa %"%r {gelingtq exniess Wé{agmotyp%o

g e

CEM: Nmm@@m@mket(@lata obifrIbE ra S0 Sy RS EATE- c{élﬁrﬁf@a\%ﬁ%ﬁsk and
fromdibm 2018 S-Research@Retéish ceaRésdgent RrogrammMoK essenred

BioSeapyices Gamertion,Germsuoynn vD 20874, USA. Cell Type:
CEM.NKR-CCRS5 (Cat. #4376) was

Materials:

Hela-R5-16 cells (cell line to express HIV gp160 upon doxycyciine induction) are
cultured in DMEM medium containing nutrients and 10% FCS with 400pg/ml
G418 and 200ug/ml Hygromycin B.

CEM.NKR-CCRS-Luc (Catalog Number: 5198) is a T-celi line available from NIH
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
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,
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 from Drs. John Moore and Catherine Spenlehauer.
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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 ceH87 morphology not very variable.
Cells grow in suspension as single cells, which can form small clumps.

Sﬁl’ﬁr%gﬂt%éwiﬁwgégye ?_%Ja%;@%*ﬁ& b@{@ﬁz giTFé 2@%@%% NB%%@%@ o
activity after sactivation of the - ~SUl or [
prima hﬁ?@‘é ngr,a SF Sﬁ@iﬁlrlg Vi ?o?érgﬁné %rua{g'ens%i\?l%f/{és%a)l'%%]g\f
(Spenlehauer, 30 C., et al., Virology 280 (2001) 292-300; Trkola, A., et al.,
J. \HesldfE3 (1999) 8966- 8974). The cell line was obtained through the

NIH AIDS Research and Reference Reagent Program, NIAID, NIH from

Dr%%Qs%ﬂQfM%ﬂ%%%@éQﬁ&@ﬁi§@ Niehauer. -27- Bright-G10TM
Luciferase assay buffer (Promega Corp. USA, Part No E2264B)

Bright-G10TM Luciferase assay substrate (Promega Corp. USA, part No

EE26By Restitd B ResiferRiRedbsa) & a%ahiohiib ey By 2regd He/ml
valdes anébod38g/Mikforkantibody & 2807 S pghriifoe dmtiBbeyoBsrasdly. @ssay
pa/mbifarantibadyACESyauesrace 9. AlsameasuEecin 018 pg/ml for

Pheno: I0IQEICE | 0%2 oM HRINGHRG IR U IR RS for
ICS({le 3%?;%@?‘%;{ ?%Zﬁg/fﬁ%%% gﬁtigé;r}% 0.17 pg/ml for antibogg B, °
o

0.8§ngt? rartibody A and 1.4 Irg/ml for antibody 2D7. Example 4
Antiviral assay with live virus PBMCs are prepared from buffy coat
isol&faehblg density-gradient centrifugation 15 using LymphoprepTM
(Nyeemesh RbasmaiNGe Qsle, Norway). Cells from four different donors
were mixed, stimulated for 1 day with PHA and subsequently cultured in

RP dium containipg 1% penicillin/streptomycin, 1% glutamax, - 1%.

NG PG Rt e e ik o ey SRPOR o on
day &SR thEprEcRifes o i WAt LIBa1o Ydo, Jotop BIRE Y 561 5rd i
to 160f#ehadentibodsy soltionstdenkatadilfitioh drangitt Betwereh 0l006ut7tE
o/mbdnsspplenrentesk-RAMEsneciiny andifettiatstreptomycin, 1% glutamax,

1% sodium pyruvate, 1% non-essential aminoacids and 10% EBS, for two days in
the presence of 5 U/ml IL-Z.

100,000 PBMC in 50 1 are added to 100 i of an antibody solution (serial dilution
ranged between 0.006-17.5 pg/ml, in supplemented RPMI medium 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 pl. The mixture is incubated for 6 days
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
immobilized monoclonal antibody captures HIV-1 p24. Cell culture samples do not

require disruption and are added directly to the monoclonal antibody-coated
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with 250 TCID50 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 I. The
mixture is incubated for 6 days 25 at 37C in CO2 incubator. The
supernatant was harvested and subséguently diluted 1:50 with 5U/ml IL-2
supplemented. RPMI medium. Measurement of p24 is performed by a
HIV-1 p24 ELISA (Rerkin-El JSA), - '
and i feres MR Rl Ui AERED S R
moAsERBhBCldhal ittt 03.(9‘975 f‘l%ﬁ%?“?ﬁ&%%%rnﬁn%l izeq" Prromdase
monotiegiat-aftisodsseliiptireatpies 1 ip 2dsteciiurd SHifias whngtrtho-
requitenglistefitiomantCareaddediditegtiytoctheametoelonbl that is directly
antipody:eaated s 28- micseriate wells, The cantiead antigaiis somplexas
with biotinylated poly¢lonal . £bodY, 10 AVt R2defQAWEAAYCR acainst the
strerﬁltawalnﬁﬂvlg fhorseradlsh peroxida é)) conjugate, The resulti ]
comBIERTE B RABA DY hELbANBF N ABAHb PHERGIEh A REE PG e
(OPbywhitkeplotiuces a yellow color that is directly 5 proportional to the
amount of HIV-1 p24 captured. The absorbance of each microplate well is
determined using a microplate readggiang calibrated against the

absorbance of an HIYﬁ%ﬁg{%gna%}tgﬁn &;@gg{ ng}g}t‘aﬁ:@@ curve. The
able 2. Table Z:

results are shown in't 10 Inhibition of HIV growth in

hu Q-[Algier]-Anub?dyJR@%F—M—BaL—le—(}.%ll 0.076 A
0.016 0.045 B 0.025 0.025 C 0.013%F02%'Bkample 5 CCRS Cell ELISA

20 Q00_CHO cells-recombinantly expressing-CCR5-are-seeded-per 96 well

plateAatibbdi5 incubated overnight afR78. Thereaftéfdiddium ig aspirated
and 40 pl fresh .medium.is added. 10t in medium.diluted-antibpdy is
add nd incubated 2 0.271 0.076

A 0.016 o1 0.045

B 0.025 0.025

! C 0.013 (.029

Example 5

CCR5 Cell ELISA

20 000 CHO cells recombinantly expressing CCR5 are seeded per 96 well plate, and
incubated overnight at 37°C. Thereafter medium is aspirated and 40 ul fresh
medium is added. 10 ul in mediun diluted antibody is added and incubated 2
hours at 4°C. Medium is aspirated, 100 pl Glutardialdehyde {c = 0.05% in PBS) is
added and incubated 10 min at room temperature. After washing 3x with 200 ui
PBS, 50 pl detection antibody 1 (1,000 diluted in ELISA blocking) is added and
incubated 2 hours at room temperature. 50 pl 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
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hours at 4C. Medium is aspirated, 100 1d Glutardialdehyde (c = 0.05% in
PBS) is added and incubated 10 min at room temperature. After washing
3x with 200 | PBS, 50 tl detection antibody 1 (1,000 diluted in ELISA
blocking) is added and 20 incubated 2 hours at room temperature. 50 pl
3,3',5,5'-Tetramethylbenzidine (TMB3}4s added and the reaction stopped
after 7 min. Optical Density is measured at 450 nm (versus 620 nm). First
a;t&aqydraaﬁ%a}im&a@z £9g§%&€%5(:;&§&ga(ié- @%@hfﬁ@@éﬂ@gmﬁaéqgc;
-29- d.anti h ti Al conjugate of antibody against
mu?@%g%éﬁﬁ%qg%?még%z& @@8%}5%% 1:1000 diluted) Medium: HAM's
F-12 or GIBCO with Glutamax, 10 % FCS, 200 g/ml Hygromycin (Roche
Dialgrdistics BMbld, BE) S EGBAB|odking Reeks Didghodiics GitbHe/DE
#1178y YW StipiiendnGwater>E)/10 diluted in PBS TMB: Roche
Diagnostics GmbH, DE #1432559, solution for use The results are shown
in Eig, 2. mple § 10 Potential of to, hipd I
Cel S e e 15 o tho GBS S et o e
Feyiita (EDHBfSINGRIral Killer (NK) cells, Peripheral Blood
Mononuclear Cells (PBMCs) are isolated and incubated with 20 g/ml of
antibeitly il cohirodsantibetie b 4he piesenceiar @bsence of 20 g/ml of
a blocking mouse antibody to 15 FcyRllla (anti-CD16, clone 3G8, RDI,
Flanders I}{géﬁgo%erifgnbggdglg via FcyRllla. As negative controls, human
(

IgG grr]%stgG e Bin |ﬁ'g Site), that do not bind FcyRllla, are used.

Human IgG1 and IgG3 (The Binding Site) are included as positive
contaglesind-cyRlIlla binding. Bound antibodies on NK cells are detected
by PASiandlysiR1ising & Pihdabéledlfitous® Entithuman CD56 (NK-cell
surface 20 marker) antibody (BD Biosciences Pharmingen, San Diego,

CA.)SQ d%&”é%‘ﬂl%t 20 A F ’rﬁ&'ﬂ%%‘%%%%’é%@lﬁ%?}'zﬁ YA IOR.i9)a
antibody (Protos Immurigresgarch, urlingame, CAz53 V\éla mum bllndl Tis
(Bt 1€ RN ok NG0B EonEBRYATlorb BP0 e Ebrror
antidBay (humarisg@a) shdvikcuprtts 36% Binds BBrmparEd 1671009 BRtEX
for hutivaditg Gl tiehetefore SndfoyRINA0 11g/ml of a blocking mouse antibody to
FeyRIIIa (anti-CD16, clone 3G8, RDI, Flanders, NJ), to verify binding via FeyRIIa.
As negative controls, human IgG2 and 1gG4 (The Binding Site), that do not bind
BcyRIlla, are used. Human IgGl and 1gG3 (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 CD36 (NK-cell surface
marker) antibody (BD Biosciences Pharmingen, San Diego, CA) in combination
with a FITC-labeled goat F{ab); anti-human IgG (Fc) antibody (Protos
Immunoresearch, Burlingame, CA). Maximum binding (Bmax) is determined at
an antibody concentration of 20 pg/ml. Control antibody (human [gG4) shows up
to 30% Bmax compared to 100% Bmax for human IgGI. Therefore “no FcyRIIla
binding or no ADCC” means at an antibody concentration of 20 pg/ml a Bmax

value of up 1o 30% compared to human IgGlL.
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WO 87/05330 WO 98/52976 -33- CLAIMS: Antibody binding to CCRS
characterized in that the variable hé&vy chain amino acid sequence CDR3
of said antibody is selected from the group consisting of the heavy chain
CDR3 sequence. SEQ ID NO: 1Z:. tibody according to claim 1,
characterized in comprising a varlab\e eavy and light region
independently selected from the group consisting of a) the heavy chain
(VH) variable domain defined by amino acid sequence SEQ 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

OB -A0% e ot Cha Yanable A0malp GHed B SRE PN Auahilecid

& domain define b amino acid sequengce S

N@@naﬁ@%w.@ﬁﬁa&qanwaéfémé%ﬁ..fm@f.rbeogweé@ﬁﬁ% taf—th%m
heawy chamnsvasiakle semandefingd by amino acid sequence SEQ ID

NO:7 and the light chain variable domain defined by SEQ ID NO:8;
Antibody according to claim 1, characterized in comprising 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 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 I NO:3
and the light chain variable domain defined by SEQ 1D NO:4;

¢)  the heavy chain varizble domain defined by amino acid sequence SEQ ID NG5
and the light chain variable domain defined by SEQ 1D NO:6;

d}  the heavy chain variable domain defined by amine acid sequence SEQ ID NO7
and the light chain variable domain defined by SEQ ID NO:8;

or 2 CCR5-binding fragment thereof,

Antibody according to claim 1 or 2, characterized in that said antibody is produced

by  hybridoma  cell  lines m<CCR5>Pz01.F3, m<CCR3>Pz04.156,

m<CCR3>Pz03.1C5 or m<CCR5>Pz02.1C11

Antibody according to cleims 1 to 3, characterized in that said antibody is of human
IgG4 isotype or is of human IgGl isotype, said 1gGl is optionally modified in the
Sy A I T

N v, .
ﬂlI‘ii e I‘EUIUH at aa 220- -%Q between CHI and CH2 and/or the szcond inter-domain

region of aa 330 between CH2 and CH3.

A pharmaceutical composition containing an antibody according to claims 1 to 4inza

pharmaceutically effective amount.



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<CCRS>PzOl.F3, m<CCR5>Pz04.1F6, m<CCRS>Pz03.1CS or
m<CCR5>Pz02.1C11. 4. Antibody according to claims Ito 3, characterized
in that said antibody is of human 1g&# isotype or is of human IgG1

isotype, said IgGl is optionally modified in the hinge region at as 220-240
between CHI and CH-1 and/or the second inter-domain region of as 330
bétweenltHEsad @HBEodY phegThacagticairebmpo<ition Bsntdnimyar of a
antibody,ageordingd0.cladngid o 4 in a pharmaceutically effective

amount. -34- 6. The use of an antibody according to claims | to 4 for the
manufacture of a pharmaceutical composition. 7. Method for the
manufactiridalf &phbe macetiticak coimpebitiorcovptisitrgpasition comprising a
pharmacayfically, £IactR AMOHNLGH 8R-ARREcY, ACCRHIRGe Slaims.L4 o

4. 8. An antibody according to claims | to 4 for use in treating a patient
suffering from an immunosuppressive disease. 9. Method for the
producticm eficsv@nitkodirhinding:to CCRbmRich dearing bindidneyuffering from
receptora%nglmlolrng(:)slu a?@s%‘f eC%%QZS%Q in that the sequence of a nucleic acid
encoding the eav;?‘chaln of a human IgG1 type antibody binding to
CCR5 is modified in such a manner that said modified antibody does not

bind C1 grandéaney seeenioh osaid.mestifieshoneleicand anditas Misaicrcey
acid encoding the light chain of said  antibody are inserﬂtfd into an

expressiBiTTESAPSAiH el Sesired e tihtie SIRERSDAE HBE defcihgneoding
encodedtipr dteiy ishenpres$ecanit®a cgye rad frdmbthdippst (SakSos thedified in

supernatant. 10, Antihody binding to CGRS whi . i Ve
receptor%ﬁ%foﬁn q cﬁgaéﬁ%cl%ri%gigglﬁntﬁb%%gaég%é{)%olggtqggﬁgﬁj e

nd/or ¢ racte at Said antibody is of human'1gG1
type. | SEQUENGE mgTNGiderd obemupeiffrikitsicadradhe e ¢hpost said
Antibodiggiagainst-CiaRRe-anditises Raeabn<ld0a 2301 Qector is inserted in a

eukaryotic host cell, the encoded protein is expressed and recovered from the host

cell or the supernatant.

10. Antibody binding to CCRS which do not bind Fey receptor and/or Clq

characterized in that said antibody is of human IgG1 type.



<150> EP 05007138.0 <151> 2004-04-01 <160> 28 <170> Patentin
version 3.2 <210>1<211> 119 <212> PRT <213> mouse <400> 1 Glu
Val Lys Lea Val Glu Ser Gly Gly Sly Lou Val Lys Pro Gly Gly 1510 15
Ser Lou Lys Lou Ser Cys Ala Ala Ser Gly She Thr She Ser Thr Tyr 20 25
30 Ala Me'- Ser Trp Val Arg Gin Thr{ro Glu Lys Arg Lou Glu Trp Val 35
40 45 Ala Ser lle Ser Thr Gly Asp Asn Thr Tyr Tyr Thr Asp Ser Val Arg 50
55 60 Gly Arg She Thr Ue-gar-Arg-Asp.Asn Ala Arg Asn lle Lou Tyr Leu
65 70 75 80 Gin Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Phe
<1&s Thr 85 9595 ArgGS1y Afg Gly Asp Arg Gly Asp Leu She Gly Tyr Trp
<18l Gin-Ely,100 105,110, Thr Lou, Val Thr ValSer Ser 115 <210> 2
<211> 114 <212> PET <213> mouse -2- <400> 2 Asp lle Val Met Ser
<1&h SePro Ser Ser Lou Ala Val Per Val Gly '

<150> EP 05007138.0
<151> 2004-04-01

<160> 28

<170> PatentIn versicn 3.2
<210>» 1

<211>» 11%

<212> PRT

<213> mouse

<400> 1

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

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Pae Thr Phe Ser Thr Tyr
20 25 : 30

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

Val

]
=
o]

Ala Ser Ile Ser Thr Gly Asp Aspn Thr Tyr Tyr Thr Asp Ser Val Arg
50 55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Arg Asn Ile Leu Tyr Leu

Gln Mel Ser Ser Leu RArg Ser Glu Asp Thr Ala Met Tyr Phe Cys Thr
85 90 85

Arg Gly Arg Gly Asp Arg Gly Asp Leu Phe Gly Tyr Trp Gly Gln Gly
100 165 110

Thr Leu Val Thr val Ser Ser
115

<210> 2
<211> 114
<212> PRT
<213> nmouse



151015 Glu Lys Val Thr Met Ser Cys Lys Per Her Gin Ser Len Leu Tvr
Arg 20 25 30 Gly Asn Gin Met Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro
Gly Gin 3540 45 Ser Pro Lys Leu Len lle Tyr Trp Ala Ser Thr Arg Gin Set
Gly Val 5055 60 Pro Asp Arg Phe Thr Gly Ser Gly Ser Giy Thr Glu Phe
Thr Leu Thr 6570 75 80 lle Ser Se,,Val Lys Ala Glu Asp Lou Thr Val Tyr
Tyr Cys Gin Gin 8590 95 Tyr Tyr Thr Tyr Pro Ara Thr Phe Gly.Gly Gly
Thr Lys Len Glu lle 100 105 110 Lys Arg <210> 3 <211> 117 <212>

«HRT <213> mouse <400> 3 GIn Val GIn Lou Lys Gin Ser Gly Pro Gly
Leu Val Arg Pro Ser Gin 15 10 15 Ser Lau Her lle Thr Cys Thr Val Ser

?S@|§/lpﬁ’é?13i’461éarc3’i§w%m3ﬁé02®ezssse ISy Afal His Fep Val Ay Gin Her
Pro Gly Lys GI‘?/ Len Glu Trp Len 35740 45 Gly Val lle Tr%SLys Gly Gly Asn
Thr Asp Tyr Asn Ala Ala Phe Met 50 55 60 3 Ser Arg Leu Arg lle Ser. Lys

LA AEN SIS SEGIEVal PherPite 85 78:75°80 TArgWiet*Asn Ser Leu
Gin Thr ASp Asp Thr Ala lle TyFTyr Cys Ala 85 90 95°

Gly Asn Gln Mst 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 30

Ile Ser Ser Val Lys Ala Glu Asp Leu Thr Val Tyr Tyr Cys Gln Gin
85 S0 &5

Tyr Tyr Thr Tyr Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile
100 105 110

Lys Arg

<210> 3
<211>» 117
<212> PRT
<213>» mouse

<4900> 3

Gln Val Gln Leu Lys Gln Ser Gly Pro Gly Leu Val Arg Pro Ser Gln

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Pro Leu 6ly 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 Txrp Lys Gly Gly Asn Thf Asp Tyr Asn Ala Ala Phe Mest
50 55 60



Lys Val Asn Lou Ala Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Ser 100
105 110 Val lle Val Ser Ser 115 <210> 4 <211> 108 <212> PRT <213>
mouse <400> 4 Asp lle Gin Net Thr Gin Ser Pro Ala Ser Leu Ser Ala Ser
Val Gly 151015 Gin The Val Thr lle Thr Cys Arg Ser Ser Gly Asn lle
His Gly Tyr 20 25 30 Lou Ala Trp Phe Gin Gin Lys GIn Gly Lys See Pro
Gin Leu Leu Val 3540 45 Tyr Asn The Lys Ala Leu Ala Glu Gly Val Pro
.:SeLAYPhe, Ser. Gly, 50,55 60, Ser, Gly, Ser Gly Thr Gin Phe,Ser Leu Lys
g5 lle Asn Asn Leu Gin Pro- 65 7075 80 G@in Asp Phe Gly lle Tyg Tyr Cys
Gin His His Tyr Asp Leu Pro Arg 85 90 95 Thr Phe Gly Gly Gly Thr Lys
ard-SU Gl lle Lys Arg,100 105 <210%5 @112 11f, <5122 FR], <213>
mouse <400>%5 -4- Gin Val Gin EeyoLys in eryély Prgg,élyll_eu Val Arg
Pro Ser Gin 15105 Ser Lau Ser lle Thr Cys Thr Val Ser Giy Phe Pro

Lyg_gghcﬁggl%éihgia Asp Ala Met Asp Tyr Trp Gly Gln Gly Thr Ser
106 105 110

Val Ile Val Ser Ser
115

<210> 4
<211> 108
<212> PRT
<Z13> mouse

<400> 4

Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser Val Gly

i
2
H

Giu Thr Val Thr Ile ° Cys Arg Ser 3er Gly Asn His Gly Tyr
20 25 30

[
=
=
0]

Leu Ala Trp Phe Gin Gln Lys Gln Gly Lys Ser Pro Gln Leu Leu Val

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

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

Glu Asp Phe Gly Ile Tyr Tyr Cys Gln His His Tyr Asp Leu Pro Axrg
85 90 95

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

<21¢> 58
<211> 117
<212> PRT
<213> mouse

<400>» 5



20 25 30 Gly Vval His Trp Val Arg Gin Ser Pro Giy Lys Gly Lea Glu Trp
Leu 354045 Gly Val lle Trp Lys Gly Gly Asn Thr Asp Tyr Asn Ala Ala
Phe Met 50 55 60 Per Arg Leu Arg lle Thr Lys Asp Asn Ser Lys Ser Gin
Val Phe Phe 65 70 75 80 Arg Met Asn Ser Lou Gin Thr Asp Asp Thr Ala
lle Tyr Tyr Cys Ala 8590 95 Lys Val,Asn Leu Ala Asp Ala Met Asp Tyr
Trp Gly Gin Gly Thr Ser 100105 110 Val lle Val Ser Ser 115 <210> 6
c1:£3412.408 £212>PRT_<213> mouse ;<4003 § Asp lle Gin Met Thr Gin
1 Ser Pro Ala Ser Lou Ser Ala Ser VQ|oé|y 151015 Glu i=hr Val Thr lle
Thr Cys Arg Ala Per Gly Asn lle His Gly Tyr 20 25 30 Leu Ala Trp Phe
Se?:Gane Gg%ILEeG%@l:p%sLyﬁmrs%Ergegl& Leé}'zel'%afc}/g!euséléol%g -@(g Asn Thr
Lys Thr Layg Ala Glu Gly Val PrgsSer X\rg She Ser Gly;50 55 60 Ser Giy
Ser Gly Thr Gin She Ser Leu Lys lle Asn Ser Leu Gin Pro 65 70 75 80 -5-
Gi Phe Gly, Asn Tyr Tyr Cys Gin His His Tyr Asp Lou Pro Arg 85 90
G bne iy Gl Gy Tty Cod G e Lysdhig o oov Lod

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 Phe Phe
65 T0 75 80

-3
=2
[

Arg Met Asn Ser Leu Gln Asp Asp Thr Ala Ile Tyr Tyr Cys Bla
85 30 95

Lys Val Asn Leu Ala Asp Ala Met Asp Tyr Trp Gly GIn Gly Thr Sex
100 105 i1¢

val Ile Val Ser Ser
115

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

<400> 6§

Bsp Iie Gln Met Thr Gln Ser Pro Alz Ser Leu Ser Ala Ber Val Gly
1 5 10 i5

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

Leu Ala Trp Phe Gln Gln Lys Gln Gly Lys Ser Pro Gin 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 Gin Phe Ser Leu Lys Ile Asn Ser Leu Gln Pro
65 70 75 80



100 105 <210> 7 <211> 117 <212> PRT <213> mouse <400> 7 Gin
Val Gin Lou Lys Gin Ser Gly Pro Gly Lou Val Arg Pro Ser Gin 1510 15
Ser Lou Ser lle Thr Cys Thy Val Ser Gly Phe Pro Lou Gly Thr She 20 25
30 Gly Val His Trp Val Arg Gin Ser Pro Gly Lys Gly Len Gin Trp Leu 35
40 45 Gly Val lle Trp Arg Gly Gly As_aS Thr Asp Tyr Asn Ala Ala She Met
50 55 60 Ser Arg Leu Arg lle Thr Lys Asp Asn Ser Lys Ser Gin Val She
Phe 65 70 75 80 Arg Met Asn Ser Lou Gin Thr Asp Asp Thr Ala lle Tyr
a1 W-C%8.A12,85 90 95 bys Val Asn Lou Ala Asp Ala Met Asp dyr Trp Gly
Gin Gly Thr Hers 100 105 110 Val I Val Her Her 115 <2410> 8 <211>
108 <212> PRT <213> mouse <400> 8 Asp lle Gin Met Thr Gin Ser Pro

Thﬁ‘l_é‘ré%rlgeéh &r Ala.Ser.val Gly, 1 9,10,13 6:Glu Thr Val Thr lle Thr Cys
Arg Ala Percly Asn lle His Gly ibgr 20 25 30 '

<210> 7
<21i> 117
<212> PRT
<213> mouse

<400> 7
Gin Val Gln Leu Lys Gln Ser Gly Pre 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 Thr Phe
20 25 30

Gly Val His Trp Val Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Leu

Gly Val Ile Trp Arg Gly Gly Bsn 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 15 8¢

Arg Met Asn Ser Leu Gln Thr Asp Asp Thr Ala Ile Tyr Tyr Cys Ala
g5 90 85

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

Val Ile Val Ser Ser
116

<210> 8
<211> 108
<212> PRT
<213> mouse

<400> 8

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



Lau Ala Trp Phe Gin Gin Lys Gin Giy Lys Per Pro Gin Lou Lou Val 35 40
45 Tyr Asn Thr Lys Thr Leu Ala Glu Gly Val Pro Ser Arg Phe Per Gly 50
55 60 Per Gly Per Gly Thr Gin Phe Per Leu Lys lle Asn Per Lou Gin Pro
65 70 75 80 Glu Asp The Gly Asn Tyr Tyr Cys Gin His His Tyr Asp Leu
Pro Arg 8590 95 Thr The Gly Gly _Ggy Thr Lys Lou Glu lle Lys Arg 100
105 <210> 9 <211>5 <212> PRT <213> mouse <400> 9 Thr Tyr Ala
Met Per 15 <210>10<211>5 <212>PRT <213> mouse <400> 10

{PRE15213> mouse
30

Glﬁ“@%ﬁDlec%MQV§iJ*F%rldés<%¥%0i1%1§%21é£§Eis%2§é§>

<400> 111k The Gly Val His 25 _7-

Leu Ala Trp Fhe
35

Tyr Bsn Thr Lys
50

Ser Gly Ser Gly
65

Glu Asp Phe Gly

Thr Phe Gly Gly
100

<210> 2
<211l> 5
<212> PRT
<213> mouse

<400> B

Thr Tyr Ala Met
1

<210> 1
<Zii> B
<212> PRT

<213> mouse

<400> 10
Val Phe Gly Val
1

<210> 11
<211> 5
<212> PRT
<213> mouse

<400> 11

Ile Phe Gly Val
1

Gln

Thr

Thx

Asn

85

Gly

Sar

His

Gin

Ty

Thr

Lys

Phe

Tyx

Lys

Gln

40

Glu

Ser

Cys

Leu

Gly

Gly

Lew

Gin

Glu
105

Lys

Val

Lys

His
g0

Ser

Pro

Ile

75

His

Lys

Pro

Ser

60

hsn

Tyz

Arg

Gln
45

Ary

Ser

Asp L

Phe

Leun

Ser

Gin

Pro
85

Val

Pro
80

Aryg



<210> 12 <211>5 <212> FRT <213> mouse <400> 12 Thr Phe Gly Val
His 15 <210>13<211> 16 <212> PRT <213> mouse <400> 13 Ser
lle Ser Thr Gly Asp Asa Thr Tyr Tyr Thr Asp Ser Val Arg G1ly 1510 15
<210> 14 <211> 16 <212> PRT <213> mouse <400> 14 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> mousé <400> 15 Val lle Trp Arg Gly Gly
Asn Thr Asp Tyr Asn Ala Ala Phe Met Ser 1510 15 <210> 16 <211> 11
zgﬁglziﬁ PRT <213> mouse

<21Z>
<213>

<4G0>

PRT
mouse

1z

Thr Phe Gly Val His

1

<210>
<Z21li>
<212>
<213>

<400>

5

13

16
PRT
mouse

13

Ser Ile Ser Thr Gly Asp Asn

1

<210>
<Z1l>
<212>
<213>

<400>

5

14

16
PRT
mouse

14

Val Ile Trp Lys Gly Gly Zsn

i

<210>
<zZ1ll>
<212>
<213>

<400>

5

-
4

16
PRT
mouse

12

Val Ile Trp Arg Gly Gly Asn

1

<210>
<211>
<21lz>
<213>

<400>

1

<210>
<Z1li>
<Z212>

5

186

11
FRT
mouse

186

Gly Arg Gly Asp Arg Gly Asp
5

17
9
PRT

Thr

Thr

Thr

Leu

Tyr

Asp

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 Tvr

10



<400> 16 Gly Arg Gly Asp Arg Gly Asp Leu Phe Gly Tyr 1510 <210> 17
<211>9 <212> PHI -8- <213> mouse <400> 17 Val Asn Leu Ala Asp Ala
Met Aso Tyr 15<210> 18 <211>17 <212> PRT <213> mouse <400>
18 Lys Ser Ser Gin Ser Leu Leu Tyr Arg Gly Asn Gin. Met Asn Tyr Leu 1
510 15 Ala<210> 19 <211> 11 <212> PRT <213> mouse <400> 19
Arg Ser Ser Gly Asn lle His Gly Tyrfeu Ala 1510 <210> 20 <211> 11

<212> PRT <213> mouse <400> 20 Arg Ala Ser Gly Asn lle His Gly Tyr
“eiipumEe

<400> 17

Val Asn Leu Ala Asp Ala Met Asp Tyr
1 5

<210> 18
<211> 17
<21iZ> FPRT

<Z213> mouse

<400> 18

Lys Ser Ser Gln Ser Leu Leu Tyr Arg Gly Asn Gin Met Asn Tyr Leu
1 5 10 15

Ala

<210> 189

<211> 11

<2l2> PRT

<213> mouse

<400> 198

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

<210> 20
<211> 11
<Z2lza> PRT
<213> mouse

<400> 20

Arg Ala Ser Gly Asn Ile His Gly Tyr Leu Ala

1 5 10
<210> 21

<21ii» 7

<Z12» PRT

<213> mouse
<400> 21
Trp &la Ser Thr Arg Glu Ser

L 5

<210> 22



510 <210> 21 <211>7 <212> PRT <213> mouse <400> 21 Trp Ala
Ser Thr Arg Glu Ser 15 <210> 22 -9- <211> 7 <212> PRT <213>
mouse <400> 22 Asn Thr Lys AlaLou AlaGlu 15 <210> 23 <211>7
<212> PRT <213> mouse <400> 23 Asn ThrLys Thr Leu AlaGlu 15
<210,> 24 <211>9 <212> PRT <213> mouse <400> 24 GIn Gin Tyr Tyr
Thr Tyr Pro Arg Thr 15 <210> 25°2211> 9

<z21il> 7
<212> ERT
<Z213> nmouse

<400> 22

Bsn Thr Lys Ala Leu Ala Glu
1 5

<2L0> 23

<zll> 7

<212» PBRT

<213> mouse

<400> 23

Asn Thr Lys Thr Leu Ala Glu
1 5

<210> 24
<21l> 9
<z212> PRT
<213> mouse

<400> 24

Gln Gln Tyr Tyr Thr Tyr Pro Arg Thr

1 5
<2310> 25
<Z11> S

<Z2i2> PRT
<213> mouse

<400> 25

Gln 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 Leu Val Lys Asp Tyr
20 25 30



<212> PRT <213> mouse <400> 25 GIn His His Tyr Asp Lou Pro Arg
Thr 15<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 SerLys 15
10 15 Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30 -10- Pile Pro Glu Pro Val Thr Val Her Trp Asn Her Gly Ala Lou
Thr Her 35 40 45 Gly Val His Thr Ph&Pro Ala Val Lou Gin Ser Ser Gly
~Leu Tyr Ser 50 55 60 Lou Ser Ser Val Val Thr Val Pro Her Her Ser Leu
PG THE G THF 6577075 §0° TYFIRTYS ASH VAL AT HR LY Pro Her
Asn Thr. Lys Val Asp Lys 85 90 95 Lys Val Glu Pro Lys Ser Cys Asp Lys
_Thr His Thr Cys Pro Pro Cys 100 105 110 Pro Ala Pro Gin Lau Leu Ply
G Pro HEF VAT PHE Léu Pl ProtPre: £15 £20 £25 'Eys'PFo°EYs Asp Thr
Lou Met lle Ser Arg Thi Pro Glu Val Thr Cys 130 135 140 Val Val Val Asp
Val Ser His Glu Asp Pro Gin Val Lys Phe Asn Trp 145 150 155 160 Tyr
g;waFﬂéﬁJGYvk/é{FGrggvdiaﬂiMs%FAléﬁEyé;FhF@WM&%&@@irgi;r

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 25

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 11¢

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

e
=
o
[#2]
1]
3]
<
B
ot
g
o
@

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 138 140

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 Ala Lys Thr Lys Pro Arg Glu
165 17¢ 175

Glu Gin Tyr Rsn Ser Thr Tyr Arg Val val Ser Val Leu Thr Val Leu
180 185 19¢

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205

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

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

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

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



165170 175 Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Her Val Lau Thr Val
Lou 180 185 190 His GIn Asp Trp Lau Asn Gly Lys Glu Tyr Lys Cys Lys
Val Ser Asn 195 200 205 Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser
Lys Ala Lys Gly 210 215 220 GIn Pro Arg Gin Pro Gin Val Tyr Thr Lou
Pro Pro Ser Arg Asp Glu 225 230 235 240 Lau Thr Lys Asn GIn Val Her
Leu Thr Cys Leu Val Lys Gly Phe Ty]r1245 250 255 Pro Ser Asp lle Ala
Val Glu Trp Glu Her Asn Gly Gin Pro Glu Asn 260 265 270 -11- Asn Tyr
Lys Thr Thr Pro Pro Val Lea Asp Per Asp Gly Ser Phe Phe 275 280 285
nshERTYLHerLys LouTheYak Asp Lys Her A T i GinGinGhhAsn 290
295 30@03val Phe Ser Cys S&pVal Met His Glu Ata4d.ou His Asn His Tyr Tor
305 310 315 320 GIn Lys Her Leu Ser Leu Per Pro Gly Lys 325 330
1e§410>527 £2112.32¢: 2122 PR <213z -Hampo sapiens .<40Qz 27 Ala
SenrThr Lys Gly Pro SexeVal Phe Pro Leu AlPro Cys Her Arg 1510 15
Her Thr Her Glu Ser Thr Ala Ala Leu Gly Cys Lau Val Lys Asp Tyr 20 25
v280Bhe. Pra, Gl Pro.Val.Thy Val Sex Trp Asa Sex Gly, AlaLauThr Ser

305 310 315 320

Gln Lys Ser Leu Sex Leu Ser Pro Gly Lys
325 330

<210> 27

<211> 327

<212> PRT

<213> Homo sapiens

<400> 27

Ala Sey Thr Lys Gly Pro Ssr Val Phe Pro Leu Ala Pro Cys Ber Arg

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Zsp Tvr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn 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 8er Ser Leu Gly Thr Lys Thr
65 70 75 80

Tyxr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 30 g5

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

190 105 110

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



35 40 45 Gly Val His Thr Phe Pro Ala Val Leu GIn Her Her Gly Lea Tyr
Ser 50 55 60 Lea Ser Ser Val Val Thr Val Pro Ser Ser Ser Lau Gly Thr
Lys Thr 6570 75 80 Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr
Lys Val Asp Lys 85 90 95 Arg Val Glu Her Lys Tyr Gly Pro Pro Cys Pro
Her Cys Pro Ala Pro 100 105 110 Glu She Leu Gly Gly Pro Ser Val Phe
Lea Phe Pro Pro Lys Pro Lys 115 1297125 -12- Asp Thr Leu Met lle Ser
Arc Thr Pro Glu Val Thr Cys Val Val Val 130 135 140 Asp Val. Per Gin
B hg&ﬁ‘b?’ﬁ%f&Vé?%ﬁg?ﬁ@*AgﬁoT‘?de‘{/?l\/mP?\%S1‘215'3 156 155 160 Gly
Val Gin Val His Asn Ala Lys Thr Lys Pro Arg €3Iu Glu Gin Phe 165 170
175 Asn Ser Thr Tyr Arg Val Val Her Val Leu The Val Lou His Gin Asp
21286185190 TIDLOIEASIT GV LB G YLy CheLs v iSeyEAsN Lys
Gly Len 195 200 205 Pro Per Ser lle |n Lys Thr lle Per Lys Ra Lys Gly
Gin Pro Arg 210 215 220 Gin Pro Gin Val Tyr Thr Lou Pro Pro Ser. Gin
CLGIFG MEET ﬁﬁ%fs“ﬁlsaz%@ 735 ﬁ?z sn‘Bin“val Her Eou Thr Cys Len
Val Lys Gly Phe yr Pro Ser Asp 2 50 255 lle Ala Val Glu Trp Glu Her
Asn Gly GIn Pro Gin Asn Asn Tyr Lys 260 265 270 Tar Thr Pro Pro Val
AS‘Ee%“A%IP’%@A%f?Gf@As\é?lP?% Phe Eew Tyr Sef 275 280285 P

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

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

Glu Pro Gln 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

Tle Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
260 265 270

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
2715 280 285

Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
250 285 300

Cys Ser Val Met His Glu Ala Leu His 2Zsn His Tyr Thr Gln Lys Ser
305 310 315 320

Leu Ser Leu Ssr Leu Gly Lys
325 '

<210> 28

<211> 107

<212> PRT

<213> Homo sapiens



Arg Lau Thr Val Asp Lys Ser Arg Trp Gin Glu G1y Asn Val Phe Per 290
295 300 Cys Her Val Met His Gin Ala Leu His Asn His Tyr Thr Gin Lys
Ser 305 310 315 320 Lau Ser Leu Ser Lau Gly Lys 325 <210> 28 <211>
107 <212> PRT <213> Homo sapiens - 13 - <400> 28 Arg Thr Val Ala
Ala Pro Ser Val Phe lie Phe Pro Pro Ser Asp Glu 15 10 15 Gin Lau Lys
Ser GlLy Thr Ala Ser Val Val Cys LouLou Asn Asa Phe 20 25 30 Tyr Pro
Arg Gin Ala Lys Val Gin Trp Lys Val Asp Asn Ala Lou Gin 35 40 45 Say

<4?§I§/ Ash Ser Gin Giu Say Val Thr Gin Gin Asp Ser Lys Asp Ser 50 55 60

axFhnTyr-Say ken SerSeeTheLew ThrLay,SayLys Ala Asp Ty Glu 65 70

1 7580 Lys Hisvys Val Tyr Ala Cys Gin Val Thr His Gin Gly Lau Ser Ser
8590 95 Pro Val Thr Lys Ser The Asn Arg Gly Gin Cys 100 105

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

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 -4 45

Ser Gly Asn Ser Gla Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
30 55 60

Thr Tyr fSer Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu

65 70 75 80

Lys His Lys Val Tyr Alz Cys &lu Val Thr His Gln Gly Leu Ser Ser
g5 80 95

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



