Ant i bodi es agai nst CCR5 and uses thereof The present invention relates to
anti bodi es agai nst CCR5, nethods for their production, pharmaceutical
conposi t iwoepnBmwbni Nng sai d anti bodi es, and uses t her eeCI/EPr@6/001924 past
few years a growi ng understandi ng of the specific nechanisns that H V-I
uses to enter target cells has energed. This facilitated efforts to devel op
drugs that attack discrete steps in this process. The first drug to target
entry has recently been approved for clinical use (enfuvirtide, T20;
Lazzarin, A, et al., N Engl J. Med. 348 (2003) 2186-2195). Enfuvirtide is
a peptlde drug that bl ock age] nt to chenoki ne
receptor binding. H V-I @tgﬁﬂ%% ?gslSt?Zn(?lgl at eg&ggﬁ?%eractl ons between the
viral envel ope glycoprotein (Env) and a cellular receptor conplex conprised
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120 which ithksoficts with the cellular CD4-receptors and which is
non-coval enfly associated with the virus transnenbrane subunit gp 41. G 4
1 anchors gp 120 to the viral nmenbrane, and is also responsible for fusion.
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nmol ecul es t gagy sobdequentab cherholing seceptoekindingg. on of the most successf ul type
of drug devel opnent prograns of the past. HI V-1 isolates require CD4 and a
coreceptor to enter and infect cells. The CC chenoki ne rece tor CCR5 is a
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A large proportion of drugs in clinical use are directed at other 7TM GPCRs, and so

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

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

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

transmission of HIV-1 (Berger, E.A., AIDS 11 (Suppl. A) (1997) $3-S16; Bieniasz,

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



M P- | b and RANTES, which share many overl appi ng functions, and nost of

whi ch have alternative receptors (Rossi, D., and Zlotnik, A, Annu. Rev.

| munol . W8 20@008)0217-243). The identification of CCR5PaI/ERR0OGION2974
co-receptor was based on the ability of its ligands, MP- la, MP-1 b and
RANTES to bl ock infection by R5 but net2-R5X4 or X4 isolates (Cocchi, F., et
aI ., Science 270 (1995) 1811-1815). CCR5 is also a receptor of the
“cluster” chenokines that are produced primarily during inflanmmatory
responses afgRE dnused bytihest R -liprivesy isolatesendrio gtitital f¢rOXeE esthblishkienés) and
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347- 351) Ant'i bodi es agai ngt CCRS are e. t al.
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W00142308. FenRRisEalor X ifdded m&&iﬂpﬂetlaﬁ sc@enlaé 0% deosonsal-18m4). bodi es
agai nst CCR5 which primarily used as a therapeutic agent for AIDS. Sumrary

of the Invention The invention conprises an antibody binding to CCR5
char act eri z€GRbNs thata tebeptymof tiel ‘@luseal yhahdiinesahbnaregobdusedquenady CDR3 of

sequences SEBEITBIHEE, (GRS ORI SANR A A RR Jogaal N OO
anti body bi flfimerkines) aeRaaciophpges sha gubzets f L ablle (haakpyr %]hgﬁmi Brdicellsyar i abl e

l'i ghtychai nrpehagrekar h?ee%%wh%sé hﬁvo\l'\ﬁﬁg abilenhBavy ighahmite fo@&ivées CDR
sequences an nd ﬁ ,Pel ect ed fro E g %g
consi sting BFAUTSERTNSS R tUHOTSy Fpr egqmplepw ?f@%z rersspomsst Fedsticer dbehe group
consi sting pfvoREGh laled¥ias. Theefokd, 1n];1531to€:DBB th&ke r‘cgeﬁlekﬂletledep‘tdmnmh)he;egroup

consi sting of
i ndependent ny@f %eéghm%?%%ogm%]ﬁ’ an?l bog reasg8nses Overta gtwtehresﬁﬂl\llseeﬁt?rgn IS

pref erabl y dimapectefdrzedmpte, tihantdimenunity mcludlng rheumatmd arthritis or, for
25 Th2 responses, to lessen asthma attacks or allergic responses including atopic

dermatitis. (see e.g. Schols, D., Curr. Top. Med. Chem. 4 (2004) 883-893; Mueller,
A., and Strange, P.G., Int. J. Biochem. Cell Biol. 36 (2004) 35-38; Kazmierski, W.M.,
et al., Curr. Drug Targets Infect. Disord. 2 (2002) 265-278; Lehner, T., Trends
Immunol. 23 (2002) 347-351).

30 Antibodies against CCR5 are e.g. PRO 140 (Olson, W.C,, et al., J. Virol. 73 (1999)
4145-4155) and 2D7 (Samson, M., et al., J. Biol. Chem 272 (1997) 24934-24941).
Additonal antibodies are mentioned in US20040043033, US6610834,
US20030228306, US20030195348, US20030166870, US20030166024,
US20030165988, US20030152913, US20030100058, US20030099645,



vari able light chain conprises CDR sequences CDR, CDR2 and CDR3, and CDRI
is selected fromSEQ ID NGs: 18, 19, 20, CDR2 is selected from SEQ | D NGs:
21, 22, 280anah/10BDM8 is selected from SEQ I D NOs: 24 or 2ETwresosiomsai d CDRs
are sel ected 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 NGO 2, as heavy chain CDRs the
CDRs of SEQID NGO 3 and as light chain CDRs the CDRs of SEQ ID NO 4, as
heavy chai {US2DR30G48251C0582063008E4] 1, BV N003E0aAED, dSSA528475, HRON2WIBRELA he CDRs

of SEQ ID avy 6 %)gﬁlthe k1520 | DiNGpohodbskaas |1 ght
chain CDRSN%]Z()%&%?J? @%b% Lga:fé)%R(ﬁ))seé%ﬁtences caP] O%dg'?erm ned
accor di ng t@s%oﬁéo@loaﬁhaﬁﬁl é83%i EP 93611, 107432, P 16560 BitId44016, Pr ot ei ns
ol T ok SIS SRR M 08 RO,
nstitutes o a e 0 are shown
in SEé | D NBOUGo8%]6 &@@%ﬁfgeg%(ﬂggég%i%b@%r ated by franmework am no
acids. The antibody according to the invention is preferably characterized
in that saigd ant. hod and nrl se r| Vi | i ght
region i ndeﬂéenggﬁ‘?tl ?/yglgllgg(fsntlg s dth Rrﬁ%%e r“é’ﬁ’%‘ %ncgﬁ)é):{ige %hgtf &g?gt%% eavy
chain (VH palanhlallylteeca@r@hnragelﬂlmdnttfyré@&o acid sequence SEQ ID NO 1 and
the light chain (VH) variable donain defined by SEQ ID NO 2; b) the heavy
chain variabl e domain defined by am no acid sequence SEQ ID NO 3 and the
nSwamanpeidhe lnvention

| i ght chai h onlefined by SEQ ID NO 4; c) the heavy chain
vari abl e donmai n defined by am no aci d sequence SEQ I D NO 5 and the |ight

h d def d t bl
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vari abl e do\rmJabled&favmelchmoynﬁEQadlste@eB(;e GDR& oCGRE- dmluhddmgs a‘e]reatgdﬁmmt _her eof .
The ant | bodge BE6H AidGiib Lol HENLRY ERkih AHH S5l E1EL AR YD GRA! AfdAy! zed T n that

t he heavy chai n ari a regl on conprises a am no sequence
i ndependently selected fromthe group consisting of SEQID NGO 1, 3, 5 and

7. The a”“’bﬁ’é%v%ﬁﬁ@ﬁ ragmb biaRideRUaNtDR) Dikding &b atns, C&ﬁﬁ @giazed in

that the |ight ai r|a e reg onprjses an am.no nce
|ndependent‘1’%m§]%hlé“@ lPd‘ﬁfitan‘éar&:bg[}]fﬂi&f dpsf %@Ct‘fﬁ”eér—f@ &l@) %u&ﬁ 6, and
8. The antihasy cHﬁﬁdeipiigest(ODbeeqmd’n\teﬂCDﬂm CBRoraeileCaRb yndHzDRE beingzed i n
that the conpl At Rl BLe cgnmgmeg 0 %dﬁgqbnNC)'%”@hlff&P%t]?n?:ﬁI@?'b&%gare vel |

known in th®& scribed’b
Johnson, G seleated fim the Froup Nomdiging OAéﬁﬂsm;Ié@S 12814, Z@O@P@@%l%kc‘[eﬁor

exanpl e, aaf S gﬁl&\]{@eoﬂgﬁax oEBRONTFRIERL 887, HARKQR SAMMDRS 8% RRcRAI N0 acid

sequence |n epen ected fromthe group consisting of SEQ ID NO 26
and 27. Forméi)‘%ﬁ"?%]leét)’a qslepier-hunan | i ghtchai n constant region conprises an
am no aci d sequence of a kappa-light chain constant region of SEQ ID NO

compritses 1t hEe ARTPBUaY Db dh riiafioh i PRy “Geffbiiceed n bt B2
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: 21,
22, 23 and CDR3 is selected from SEQ ID NOs: 24 or 25 wherein said CDRs are
selected independently of each other.

25 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 NO: 5 and as light chain
CDRs the CDRs of SEQ ID NO: 6, as heavy chain CDRs the CDRs of SEQ ID NO: 7

30 and as light chain CDRs the CDRs of SEQ ID NO: 8.



anti body according to Kabat (see e.g. Johnson, G, and Wi, T.T., Nucleic
Aci ds Res. 28 (2000) 214-218). The anti bodies inhibit one or nore functions
of hunman WORB)6/m8mh as | i gand bi nding to CCR5, signalli rgTapReosionzyr{e. g.,
activation of a manmalian G protein, induction of a rapid and transient
increase in the concentration of cytosal-ic free Ca2+ and/or stinulation of
a cellular response (e.g., stinulation of chenotaxis, exocytosis or

i nfl ammat ory medi ator rel ease by | eukocytes, int e%ri n activation)). The
ant i bodi es ThehiCBIR sdsjuaniéen gan fbeRINEFESpedvheeordiag ghathe Mandprdodefinitiona/obr HI V to
human CCRS Ritghe | RNULDiskq 0! bPBRORMI A RnBYoBUIANER, shi ke, limiwkecyt e
trafficki ngﬁ{ [V entry’into a Qe(f , 1._ce actrvation mflammf‘tct%)éd

medi at or r efledltheSaangs datiosgkBeliugesridientthy Betheda, S (19911 KRS alceffR di ng t o
the inventignNepRecs {regROWY idd$BEISD tND:lupsn CCRS and i nhibits the HV fusion
with a target cell in an assay conprising contacting the virus, in the
presence of said target cell, with the antibody in a concentration

ef f ect5i ve t@DRebhnkhth drirbaranepatatad onfrivetwerdrentine avids.us and said cell wth
an 1 C50 value of 4.0 ng/m or lower. The anti body according to the
invention specifically binds to CCR5 and inhibits nenbrane fusion between a
first cell the exithadysiosgrddeRe shedingetiqyoisyprsfsritie shaaeterizeseinothat saifl|

expressi ng angddy emdsPreir® Mnd (BnfisdsCR0 vahbie Bbavl: anBUiBht Qegibaver,
preferably 0.3 ! An anti body acgcording'to the i nvention

m or | ower.
preferabl y #6&8 ?tlY?ﬂlﬁCEﬁdt%%étﬁﬁ{P%“Eﬂsﬁ P48%i n a binding assay to CCR,
CCR2, CCR3, CCR4, CCR6 and CXCR4 in an antibody concentration up to 100

rrg/ni. An anti body accar di Q_t. i.nvent i ef er.abl v. .does._no timulate
"ot racel | ul diﬂf?ileﬁwcﬁ?ﬁi%%{hﬁﬁﬁ%gowm dn‘?gﬁgﬁ&?i%i .

Gal pha@l 6 i n an HhdNbay: gbhtlrag vapalple d6aj ed B ;
according to thg.l i .S ) I i S0ty , 1gG3
or g4, vvhg)r eb&ﬁézpé}rlﬁg‘i%ﬁ% ?Op gﬁfﬁg%?g%é%%%%\gégfiiﬁg rscﬁpﬁdngl@tzo t he
invention is prets € Yaig magh g¢Ele i tional
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regi on at about._aa - 24 ween. an n et al, :

| munol . 30 (199%%° ?L’%fgthfg]@;‘t H?Y?Flaﬁgélom rieﬁtbé’%-%%m‘&egi on of about
aa 3305 bet wden tHdZhaany chHHB Yaniabib etonmdn alefioedbngntioo Kaldatequewe FEQIDJohnson,

G, d Wi, T. Ty, i.G: ACI - N di ficati
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performed by exchange of the constant heavy and |ight chains of the

ant i body byoP§@@5%]HdihE4%%m%H@ﬂhQ§o£f om an anti body of the desired cl ass,
like 1g@ mutants or 1g&4. "Such nethods are well known in the state of the
art. The anti body according to the invention is preferably characterized by
bei nxof hurae asubedwascokdiftd to ahatirentiog ispréfeably dneadwrizad iinrthanthe234

(leucine at,am nqQ acid.pgsiti.on 234 L235, .D270.. 1 N297 K322,
P331 and/ or PF¥3o° Hh%ré%ﬁﬁﬁe%g%och et 8t Egl?linﬁdaéciﬁl SCBrRf gﬁé%ﬁpfgg‘ﬁgl’yanti body
i s of humansdle@d frgmpdhe 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
25 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
30 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



conprising mutations L234A (al anine instead of |eucine at amno acid
position 234) and L235A. The invention relates therefore preferably to
ant i bodi esochermstoeri zed in that said anti bodi es bi nd CER%/EPc@ataions a Fc
part from human origin and do not bind human conpl enent factor Clq and /or
activates C3. Preferably the antibodies-do not bind to at | east one human
Fcg receptor. The invention further provides hybridoma cell |ines which
produce nonocl onal anti bodi es according to the invention. Preferred
hybri doma cdiain Fénstent aegion dpmyrises anhaminovanid senenesr of ddpppptlight diaim
Deut sche Samgting i M KEQADORT: SBEN ik g 4! drkie by R tﬁ%Tiahtha?M@of

di es. obt al nabl referred

Germany. The anti hg e fngnlsald ?ell lines are

embodi ment sMEFse AESINNYh EPBATISEA theankbedie b srestuente frAme HhRMIWA i s an
anti body bi fflibddy beodiRb to Khisdt dsde@lel Fod@hsdrt) G hald Wi, TS, il@dkie adidbResel | i ne
M<CCR! >P20124:& 0 (f?:?ﬁ> zO4. 1F6, nkCCR5>Pz(3. 1C5 or nmkCCR5>Pz(2.1C |. The
sequence of Q @E% midl-eoti des contained in this deposited materials, as
wel | as the ami no acid sequence of the pol ypeptides encoded thereby, are
cont 1ol || o7, 0 o SRS oARY: AR hiikudhd B hiihaf caRECER AR SRahked |1
the sequence protocol. The antibody according to the rnvention bihds to
human CCR5 bindingnieeCCRP otignadlinghadivity Bedy aftiwiira el mammaiageh @gpleinf r om t he

group consi §{dhBgoP b 8HhpiROHIOSarRidn® iferealOen WY EHckMRatioH N800 AEBkSES a
nucl ei ¢ acid 5ol ecul e, encaodi .a yariabl'e chain or a CDR

Q% an @@%lbody cZaln, ?f
domai n t her &8f o thimglation (Re PR RO EAEBd SHMSRUPE N FERORES capabl e
of asgenbl i a@c?rt@getoheﬁﬂﬂmhiat@y neshiest irsleasobipdeulanticyddiegahaictiviton)esul t in

an anti body ul & agai nst. RS [ t e isyention o, Thar,nvention
further pro@F%%§%%§%?ég§$§%“W§gP8$§%§§ﬁ§2| Pﬁgdégﬁ&ﬂﬁﬁgﬁg#%£5¥?%§¥vand host
cel I s cont atnhmyas (IR awt orhsbif dundtibes nedadst brahtmgn ddulkhilde lafkosyieh an

anti body Caﬁaﬁﬂcﬁng{ ﬁW%hﬁ?ﬁﬁﬂaga s, & &H%lcﬁ'&a‘%ioﬁ?irﬂlahﬂn&ongfﬂ%@iﬁ%?trielgasgr

eukaryotic host ¢ e'invention further conprises prokaryotic or
eukar yotic weHer lekocytesiegrangiatigna vect or according to the invention. The
invention further conprises a nethod for the production of a reconbi nant
human__anti b accordin o the invention, characterized b essing a
nucl eIISf:l aci ﬁggéﬁﬁb?ﬁ&n@ccgﬁﬁ‘%%’ ?kfﬁ/]élﬁfﬁﬂb% f’R?C@C%\[Yo%E%B? Sém‘i#‘ (ggg%raﬁ tic host
cel | and reoditstsi thg BB dusiont vithdy tdrgameB dn chncaskdy. cobimerisimy emtadimgf thet her
conprises t i I a I i i bodi es
accor di ng tgﬁFﬁgﬁﬁﬁggﬁsggﬁggﬂg§ﬁ§%§%¥??§h¥%ht%%??@%?gp%hgﬁ%gggggﬁghCCRS
targeting t hctpsto Thébinmemjuanefspackatueangthe yitus and seiergell svitthaw ECnew and
inventive pyapestd.@ageaeidgera benefit for a patient suffering fromsuch a
di sease, especially suffering from i mmunosuppression, especially suffering
fromHV infection. The invention further provjdes.a nethod for treating a
pati et suf The PAEPIdORRCP B%&&p]r“é‘%}%‘ns,Peé@ﬁéfé’idt&Pﬁ%/t% rAgtnhitEth H v
infection, eRMYrh& fion between a first cell co-expressing CCR5 and CD4 polypeptides

and a second cell expressing an HIV env protein with an 1Csp value of 1.5 pg/ml or

lower, preferably 0.3 pg/ml or lower.

An antibody according to the invention preferably does not inhibit chemokine
25 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 Galphal6 in an
antibody concentration up to 50 pg/ml.

30 The antibody according to the invention is preferably of human isotype IgGl, IgG2,
IgG3 or IgG4, whereby IgG1 or IgG4 are preferred.



adm nistering to a patient diagnosed as having such disease (and therefore
being in need of an such a therapy) an effective anmount of an anti body

bi ndi ng twoCEKBI0ameor di ng to the invention. The anti bodpCrEpraawionisss er ed
preferably in a pharmaceutical conposition. The invention further conprises
t he use of an antibody according to thé-invention for the treatnment of a
patient suffering fromimunosuppression and for the manufacture of a
pharmaceutical conposition according to the invention. In addition, the

i nventi on cOwpaitedy aceedingdoftbe inveatiom irupreéeraie 0b1sd phéfﬂ?ﬁﬁlaf@ﬁwahhal
conposi ti O%gl?ﬁ@&ﬁ'oﬂg hitatiBR 2P¥ERE llsoﬁlrefe}- 'OFYg:@f 1s8R/pk, Uﬂhbaﬁi"edCiﬁ rf’Hé' Ses a

phar maceut i cal “conposi tron contai ni ng gﬁgl ng taq

i nventi on ilnge psimelcahout ealkq-249 Pé%?‘%é:}éhﬁﬁ‘itéh%z‘ﬁ %lod\é?]her with

ahbuffer ?H@H@ﬁn@ln 3@({11996@%05@)%0 lﬁ'nflfc@rth]% h@i(frﬁrﬂiﬂéraddrﬂd’in% 1aﬁtdfbm]es }‘or
armaceutic ventjon fur rmaceut.i ca

(F:)orrpo itiorfé éBE?ﬁPF ﬁg{%ﬂt‘ﬁcg%t(f’%h?ré%g O %J%&gu‘fq%%ﬁ RAseRc@nt abl e

carrier. | rriranwrm@dll‘mmc Achiz RdsaR rd2@000) i2d 4218 b ok i hodificateopbevdidacl| uded

inan artic venti on

The term "antrp nl?ctl%ggbl&‘ea&{m{gbm %lousnegfd()fl%g%%fa%%ah%ﬁ df;(/)hg? ¢ h{b)t ures

i ncl udi ng bfmchm&e Olﬁéllﬁnfg)nbiam heayy rod ligltl dainstaf peridndody by isoayandrlightrent s .

The anti bodahaﬁfs%ﬂ'maﬁ@oé of {h\ée&fsir&ﬂ cla$s, BikeTeGakhYafsho Rt Z @ c@nt i body,
chinmeric antibody or furthe gbqr;q%t y engineered anti body as long as the

I C
char dteri SPF OéﬁﬂﬁﬁéYeﬂlké@WQéE #Hgo ?@etaﬁe i nvention are retained.
“Antibody fragnents" conprise a portion of a full Iength anti body,

preferably the var i ble re t hereqf or at bi ndi ng
portion thel&of? ﬁi&%rﬁ?ﬁ%@“&f 9aﬂqel PR Fr ggpr{g%{@%’ ﬁha}m S%raz&l a‘%’ogemg &

si ngl e- chai luramt sidothss fgthle cobtesing atneasd box nngati@nth hﬁﬂ‘lt(lltspwla‘hammml bodi es
formed T+ oM edY 34,39TB8, Spojd) QWK (108, 136, ROSY BIAGERNLS rROUPI | Se

si ngl e chain pal ypepti aV|n c aracter|st|cs ain, nanely
bei ng abl e W@%ﬁﬁ@ﬁt@iﬁ@rfll@@é@ ﬁHrmdm)hPr& evably Hgiawtibedibis ofhwipae R htyBE ndi ng t o
CCR5,15nane! yo i %Mt@adr@ 1333 80l 8itomeleh® of Wiichedat VAt mdaddid Hesifion

functi onal ﬁ ': 8‘3?{ nd| ng pocket and thereby providing the property of
i nhibiting & S|on or HHV fusion with a target cell. The terns

“nonocl onal antibody” or "monoclonal antibody conposition” as used herein
refer to a 0 f f N i:

CoNpOsi 1 i Onﬁerﬁn%ﬁtt 6n ?el?c S ﬁ%%éfgl%% fggébgpﬂ) %ﬁ%b%déegtcgla%géeﬁrz] e Qlafgilg

ant i bodyconprtibsidiag kand/&iGPsﬁ@ICéntae@l ¢ partefrombhmpm@r@ggp@fh dofr@inkipBuse and

at |east a pEhhh Hm! fen?en@%ladﬁ 51?(97&@6@%&&&@3’ freRmbly dief fngibeates ggur ce or
speci es, usual l yqlg?r{ﬁ ared rec nbi nant DNA techni ques. Chineric

ant i Bddi es BrR eagt Par§V4pic8 Fegi on and a human constant region
are especially preferred. Such m)use/ human chi rrerl c anti bodies are the

roduct of ressed i nes nen ncodi n
Iromus e i mmun pdﬂmr’i%r‘?nﬁﬁrbgléov? &0 |hglﬁ‘ggan% %&gﬁ e ntrgc\)lé\lrl\%o élﬁnaq )
i mrunog! obutntibodim stamtlingagitbnmvedidme rPréfgtrrnct h}dﬁl’l i pedl liees amqrgmaltes
enconpass edt}QXn%}'l‘?ioB J&?@ H%Pdsﬂé/daﬁ/an ] byt 500 ﬁatdg’\ro‘Pf‘MﬁGoéﬁg&&r‘n@ﬁ Sndr

subcl ass has rom of the original an{ body.
Zellkulturen GmbH (DSMZ), Germany The antibodies obtainable ffom said cell

25 lines are preferred embodiments of the invention.

A further embodiment of the invention is an antibody binding to CCRS5,
characterized in that it is produced by cell line m<CCR5>Pz01.F3,
m<CCR5>Pz04.1F6, m<CCR5>Pz03.1C5 or m<CCR5>Pz02.1C11. The sequence
of the polynucleotides contained in this deposited materials, as well as the amino
30 acid sequence of the polypeptides encoded thereby, are controlling in the event of

any conflict with the sequences described in the sequence protocol.



Such "chineric" antibodies are also referred to as "cl ass-sw tched

anti bodi es.” Methods for producing chineric antibodi es involve conventi onal
reconbi nawo 2DMA0ared gene transfection techni ques now welPCThPoaoa/ 002974 he art .
See, e.g., Mrrison, S.L., et al., Proc. Natl. Acad Sci. USA 81 (1984)
6851- 6855; US Patent Nos. 5,202,238 ang-5, 204, 244. The term "humani zed

anti body" refers to antibodies in which the framework or "conplenentarity
determ ning regions" (CDR) have been nodified to conprise the CDR of an

i mmunog! obuThaamtfbodiyfatenrdmig te plecinfvemtidrnybiads tohpare CGRS inhametitivhdo par ent

i rmunogl obul j n.. .l ' &E@ 1 gL into the
f ramewor k r%15{&16:%)00%7%g%%%%%l&lﬁ%%ﬂ?%%@’o?ﬁﬂ%gg%ﬁﬂ? Eté ' uér?glklgglg{szﬂ%; i body. "
See, e.g., R echmann, L., et al., Nature 332 (1988) 323-327; and Neuberger,

MS., et alTpe NaleHtion FhAhé 1 &I riRb 8- dillkic Rab! inelebae | enchdial emr aditeliRs
correspond to. those representi nngﬁq(ienc,es recogni zh{?’% t he anti gens noted
above for cHider? aHRIC KPS Ao PFBOHEEST 2readingr 19 &5 HYFRY o CcRs
as used her Bhdbded gdsypeptidisnge oipablecofuasténiidlity togetBeiRYithn sespedtive bdsed i n
vitro ELI SA ass expr essi ng,. cells). Bindj i i .the

ant i body caﬂgtﬁaé’%é ':%f”l{i Eé’sfe Lﬁéf‘? ﬁ%iagté%a |°Lec§)% %ggFP{r%Q?‘g,a%ﬁérgﬂ%?t ab § 10 or
nore at an anwenthmdy concentration of 100 ng/m . An anti body according to
the invention shows a binding to the sane epitope of CCR5 as does an

anti body sel ected fromthe group consisting of the antibodies AtqQ E or are
i nhibited i ﬁhbillh‘(fpﬁgntfértmod S EBPISHSHYY EecFﬁrﬁ&PEWHén%)fsalgi WE?%@ ?‘Cl%ai t ope

3i ndi ng idsbalﬁH/ﬁggtichst EshtyingShBlg vedtaiifaethRtairisiRacsodditig éfsuchanmet hod
escrj] pe SO

n, C.et al., J, Viirol .. 73 (1999) 4145-4155 .for .epitope
mappi o, A SR ertl o] Srariog s RIRE REdR aREC B s e R e Bt o
acid(s)contedlbute to the epitope of said anti body. Binding to the sane
epitope is found, if the amno acids contributing to the epitope of the
investigated anti body and the am no acids contributing to_the epitope of
anti body A, TBe irgention furthescemprieasta Rrakarygin oadgryotic Wastcsll sporsisingder |1 C50

val ues t hanyandd ReoVi<Rb thoinktMiassays binds to an epitope including am no
acids on the ECL2 domain of CCR5 (Lee, B., et al., J. Biol. Chem 274

(1999) 9617-9626) which is different fromthe epitope recogni zed by
anti body 2DThé2BnbibAdarther esthpiisenai sthd fdr drdpiodid@iaf oECl2dnihitamtot t o

ECL2 m no, aci ds 4-5189)...EpLtgpe. binding for hbo s f to b e
20% 1?%5? m%”%?éﬁ*g‘lgk‘iﬁi%)o’édr‘n%"?% ‘t‘?‘?n“g Pugfﬁ%t?réﬁg?rﬁ’? 5%%?%%%?&%100%
epi tope bi naéidgadcerdied itnebie fioventiondint ¢ prroloBREtic Arfenketyefic disbdelemd of t he
I nvention | E@O&Erﬁ‘éfﬁ%&ﬁﬂi};@&&'ff&ﬁ%aﬁi REl. NMIhd Onvelrion tRArthBe SAFBis&PtHope as

ant i body C binds, > term "seven transrrenbéane chenoki ne nolecul ar
structure" astibpdypbiaiphleby srcbagecnbipantyagthedl structure, CCR5 shows when
it is positioned in the cell nenbrane bilayer (see e.g. Cppermann, M,

Cell. Sig. 16..2004) 1201-1210). Lj.ke ,other r.otein-ca e ceptors,
GRS i 5 SonpaLbatet Aeshrans FaberParieS Nty Rl b BRI EiRane
domai 20 and zargstirgplizsamt i ThCahdbadiesahcabodimg o Thive iveatisnelmye anev chondmi n
consi sts of ;3euap pg;ogyreﬁpéa%sq%ge{l%@ﬁaﬁ@f RNGHSRMRBLRe HohDked) Puistheee
cytopl asmati'c a.nde ee extracell'ular i . .

especially suffering from immunosuppression, especially suffering from HIV

infection.

The invention further provides a method for treating a patient suffering from
25 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.



segnents. The anti body according to the invention binds to CCR5 inits
seven transnenbrane chenoki ne nol ecul ar structure. The term "epitope" neans
a protei woevermwsdwant capabl e of specific binding to anpramtErPR@dpo29Epi t opes
usual |y consist of chemcally active surface groupi ngs of nol ecul es such as
am no acids or sugar side chains and ugually have specific three

di nensi onal structural characteristics, as well as specific charge
characteristics. Conformational and nonconfornmational epitopes are

di sti ngui sHee inverttivat futther Ginmptisegtheoist béad entierdytgtondotg totke fnyentéon i s | ost
in the pre t I fi Vs rding to
t he i nvent ;ngﬁqﬁl ?If g é}gcﬁércbg ?rﬂ %ﬁg@{ﬁlg |ij\ir:/)(gaIﬁ lﬁ{rﬁ%%u?gregg%%laggeﬁ)@%%% . Such
an anti bodyn@mrfmtus?eg B Eh@mbwwh]eawp@m@m acPRIINSED [ty fgyention. Hhd

preferably dd'alt?cgld' EH@QnV&ﬁl‘bYl CBaIpH SQDES ﬁ@@oHDfMOthQ mehufat@ire 16f and/ or 15.
Preferably suc IS ant%g g@enﬁ, 1D or E, or conprises the

an
vari aBl e re@}%ﬁécwlcgﬁPWBﬂf}oﬁﬂﬁfor 8Pably an antibody binding to
denatured CCR5 is antibody A or conpri ses the variabl e regi ons of anti body

A. The termembrane fers e fusi o f I

coexpr essi njéhecﬁifgngﬂ%l %%her 8?m§ Nt Ues %mna e‘altacsagc \ﬁﬁj%@ltil%ln g(l%%gfsh | %\rgl:j an HV
env pr ot ei mntivedpranerding torthe snmm@nmm@-dPba}tmaqclltfceﬂiaﬁfeﬂéé}ﬁo@méﬁmgene
assay. The (}_}fi \?rﬁ}all% Itdg%lﬂ%k Gt Blifverfna) 2 vag vt E?e‘fﬂ%r ael formhfieh 9t 0

i nhibiting a target cel asured in an assay conprising
contacting QM@Odleﬁf@Phaﬁn@%BtlﬁﬂmE’éWé@ of said target cell, with the
antibody in a concentration effective to inhibit rrenbrane fusi on between

The U6 m " ik SREPHER dUHBFo TGS BRUTEGI5El E RPOTEO EBRAGHTE ¢ hel Lt

DNA ol ecul egiberits RiNAa npilaenatesical ik auepeble extier. ninl ool @nbalympet, the

'SI' 'h29| e- SF r ?glagéutfzgl"'ég)kﬁ‘%o%{t @Jme ib4hd ﬁfaﬁ gﬁ&é{ 0 ?ﬁ@?% cﬁtkﬁtanded DNA.

vari able region Orab region o vari abl e
region of a heavy chain (VH)) as used herein denotes each of the pair of

| i ght and h@@t\éﬂe@DQédilitmﬁIO@théﬁvérﬂiﬂﬂ ved directly in binding the antibody
to the antigen. omains of variable Iight and heavy chains have the
same gener al structure and each domai n conprises four franmework (FR)

regi orss whoske &&@Uerh@lﬁSOdi}F’EEmCdﬁbayseﬁ othg evareas foomsecf edtitiydyt kireeures

"hypervari abl o] apit m ). The
f ramewor k rléléféiﬁjsgg ggpaf)t elﬁlg rrnTR con }(l)orléfra%étlggélghda r@%@@yﬁghﬁﬂé orm | oops
connect i ng aiéody sheetingttp tlbe urventldlfhé reeiRebina bawknizhd pntibady, ﬁémﬂFn their

t hr ee-di nen t 0d8%is 985 ahehd e dagether with
t he CDRs fr%ﬁrﬁﬁﬂt%ﬁ1 % %E@Hé gl?elr%i)é%lkh&agﬁl%ﬁ%g%%liﬁn ?né SI% The anti body heavy

and 1ight cR@Pﬁft@DRQCOF 688?1 e APVEptign pLerTet at‘:‘lﬂdarl y o rrportant role in the
bi ndi ng speci fi ci ty/ affl nity of the antibodies according to the invention

RypeAvar abr R Gl < eA R Ge ol EPER B oA dEEREI P unen
used her ei nvarebbr regiontthereafomas 1asi tthe nesgausisdig m)mu@mtheb@rﬂyEanp&fh or e
;gisgons' bl e, {ifloadNt {50 Nelidithe THEIMRET \BliicBlafh T GHHiRyC ORBLSeS ani no
immunotoxins, and multispecific antibodies formed from antibody fragments. In
addition, antibody fragments comprise single chain polypeptides having the
25 characteristics of a VH chain, namely being able to assemble together with a VL
chain or of a VL chain binding to CCR5, 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
30 herein refer to a preparation of antibody molecules of a single amino acid

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



residues fromthe "conpl ementarity determ ning regions" or "CDRs".
"Framewor k" or "FR' regions are those variable donain regi ons ot her t han

t he hyperweannabiogionegi on resi dues as herein defined. Thecefmere@s/ovives | i ght
and heavy variable chains of an anti body conprise fromN to Ctermnus the
domains FRI, CDRI, FR2, CDR2, FR3, CDR8, and FR4. Especially, CDR3 of the
heavy chain isthe region which contributes nost to anti gen bindi ng and
defines the antibody and the anti body according to the invention is
characteri Z@ﬁhlﬂaysntgommlablerrgglbm, iiet i)lﬂtbag/gﬁgiﬂma&nm/mpu@mnd at &gétarpartien CDR3
sequence SEQ | % i m ned
accordi ng t(()?at ﬁ@ﬁﬁ% ypoé%{){ at 8%:%;%%98%8% ggg(?gg)r ot ei ns
of | munol oqp@abmnm @ﬁ\b"sttedlﬁtqm%d?hlmmblap@ oqbes ¢HMETASNG éenowatvaa P

I'nstitutes %tﬁloﬁe.ﬁlldtzhhuﬁgﬁ headant ﬂ@oﬁ%@@@p)ea@l@df)re@érrédhgﬁﬁl FRSkdHeSah OM a
"hypervari a he ter n% nuc) ei c !
t

nucl ei ﬁﬁﬂﬁl d nol ecul e"
as us@d herglimerigy ém?l?ﬂdé"ﬁdéﬁe ¢ RE94YGR %éulnélgmaﬂ?@ D BFES Ul es. A
nucl ei ¢ aci gbript @Q%JDNP{T&gnﬁﬁtsSdnﬁ@ﬂlﬁg sﬁmadﬁdnmbgldbubm earidie sgibad andut
doub

POl T oL A s e hE e A b abt Bk by dhslabe sBRE SOler st When

sequence. FirhiexanpithodBiAed@mzmsyed é)géhmmwt invegten eteghgselip addich the
operably 1igked,, sﬁb%hfagﬁee% Iﬁglﬁﬁgﬁ% cﬂﬁneg'eaglllcﬁn %&t%@tﬁeeéﬁ Halaa%tlﬁo@;r eprotein

that particlpates 1n the secretion o

r or
enhander i SSW@er%myrlfl ardbpdies arecden megfe G@r?éepﬁﬁafss‘ﬁ‘ﬁ’“%efi ngjog
transcripti Métmclstﬂa@ PIBALERAE thﬁéma ahiRRBQRvEive diohgeriidnal irscoaftanatl y
Ilnkedtoafﬁg sequence if it %{%omtlon dlso astg%{l}cﬁ\liltate
transl ati onPNEeAB aﬂ;elnﬁ trang P%Itfid’rql &g s RNE P hge Syletices
bei ng | i nkeMmfieors Gl ,naaaﬂ Pamd Nath Atchd Sda®8A0d1 a198¢r 6&11e6855t Pladatent

conti guous d d.r However, enhancers do not have to be
contiguous.ﬁﬁﬁﬁkﬁ%ég? agé@%%ggshed by ligation at convenient restriction

sites. If such sites do not exist, the synthetic oligonucleotide adaptors
or lipkers gpe té%ﬁ?%drﬂaﬁ%&?ﬁﬂ%?” %fella t@%vlgeaﬂepnamhwm&telf@.@nev&md&ed
herein, the, expreSS| ons "ce nS "cel | Idture ar.e used
int er change aBIyPlementarfy defermiging b‘?g%i’tnﬁoﬁg Mchaﬁ%lge élhé.}]e PP Ee wor ds
"1 (rjansr or miEHeZCDRIHf gntlﬁﬁﬂﬁﬁdgﬂMnQﬁdlﬁeremﬂ’@lefjlﬁ?t}t Jibecr?mpalm o gabpltie c feI |

and cul tures derived t m Wi t r or t nsfers.
It is also B?\rcfﬁ{ Y558 ﬁlélﬁma?? 56§ gﬁiﬁ/ ‘F?Egg etnt’baemouge @BEID gtfedtlﬁt% in
DNA cont ent thedfieméworiekgibe roditchupnan arddedy t(eptepm;ttht?l bwslanwed: ﬂ@trrhodrﬂr ogeny
that jiave the STRIHAGHLOD, Ao bhakROBERLIORGI 324 327; G50 RELEEBEAM ST et N { Ne

originally tr constant domRins” are not

i nvol ved di Fﬂeclﬂiltyrq ﬁl%(]ﬁéﬁhé5%ﬁ7(brﬁaﬂ”%@ﬂ%ﬂ}t Breéﬁﬁreén@%éﬁorrswné%ﬁltbp%e vari ous

ef fector fungltRpsng @cﬁﬁﬂ@@sn&c@ghlﬁﬁg tAMafAgat | btsd QBN forothitReic cadst ant
regi on of ttgeﬁlr heay % ins, antibodies or| nmunogl obul ins are divided in
the cl asses Hpg#Io a]g%“ a’f:es | gG and 1gM and several of these may be
further divided into subclasses (isotypes), e.g. 1gd, 1g&, 1gG3, and

lgG4, | gAl ﬁ‘tﬁd IgnAZ‘bmdl Poe%@ﬁseh%'&F&%@&&l@%ea@%@ﬂﬁg tRate Q%ﬂ&}i nd to

the differe Fass&s gl obu ns are

. r espt i velGER5The caﬂfoatﬁddnefstrta Bi¥idispy (tC&PtSrfecprqav@gnﬂiPEPIC%\kia B@@@ﬂéﬁabl y of
| gG type. A?Mﬁﬁﬁ' thelRid dl REudes s YN RGgRAbisdprdtioast 5 S0kl PRTe@blydion”

denotes a Fc par
or Fr)nore at an antibody concentration of 100 ng/ml.

An antibody according to the invention shows a binding to the same epitope of
CCR5 as does an antibody selected from the group consisting of the antibodies A to
30 E or are inhibited in binding to CCR5 due to 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)



which is either a Fc part of a human anti body of the subclass 1g&4 or a Fc
part of a human anti body of the subclass 1gd@, 1g& or 1gG which is

modi fi ed wWo 20ecto3moway that no FCcR (FcgRII1a) binding ardi/areooao018h4

bi ndi ng as defined bel ow can be detected. A "Fc part of an antibody"” is a
termwell known to the skilled artisani@nd defined on the basis of papain
cl eavage of anti bodies. The antibodi es according to the invention contain
as Fc part a Fc part derived fromhuman origin and preferably all other
parts of t henhatibuee t@dresdpampe pEgidastibddyeBiadaty tp théeankeegitape i§ ®uadhifiman Fc

part and especially pi M@ QM ReMut at ed
Fc part fro%%hlﬂl?r%an Bﬁ{rgﬁﬂags&)qﬁ/{)% e?rrl‘t}aeg%rtédj?ﬁ apartg and

heavy chai nammtvsacazhtconfel@ilbﬂgtosﬂhé\%lt@?ﬁ Etynb@d B, 25 DagrdE arF ic en$E ad 1D NO 26
with nmutations L234A and L235A or SEQ I D NO 27 Wi th nmutation S228P. Wil e

Sobel aocte ARSWE CoRbcbarTIgHeT B bie B aaioodk sBRGh TS S%uS bihoey | O°
(1l o; g gof FCtogcﬁf &otoydiadieling Bﬁ@@z&mr@d tR3BCL2 AbmaRB& @OR5 Z&’% B.| e253]. g,er 25?
L , 4 H 4

aﬁ ered al s% ?e%}lfé%gﬁégghgg?? Eé%n%“@gm IHS]S%?%&} fit P}&%‘tﬂ%’gﬁ ljmé%&fg% E%ﬁlemeszlm
(2001) 6591bp6adbodydiay, (27, bigts & amiPASERIIKIZ. oBER ofECIpfobutvmtdan, A
et al. | mmﬁ@t%@Xm%@o Q&ﬁsgﬁ?)c} Bb9: @ﬁé@pe%ﬁg f%%ﬂ)%&} C Rresh A1 by 2699

ant i body accor I nvention |s I n bi ndi ng .of

g4
subcl ass orf@fc¢§%mlﬁ-ﬁntl KA Asph EL AR (highn 122 W&W%tq ag e E@@J’e L235
and/ ofp DZngmgggy lﬁg%gﬁapfo@-'\lﬂﬁl @C@W%ﬁf\ﬂﬂkgsmﬁggmﬁéﬁfdﬁm@ﬂxlvaﬁt&)ﬁ ?e |
nut at i ons speci.a referre
are nmutati of€TgPre %ﬁ&éﬁ‘ gpgéﬂgiﬁﬁ%o%%s%m\oge Eﬁ’gﬁ.‘)d’fhee{i‘—‘%‘ part of an

anti body is direct I y | nvol ved in conpl ement activation and Cl g binding.

Lot i e onhe HEREsehln ARARELBALY RlnbRfe SOMPAINRucAYE] BT flgRRTdent on

certain con ons, 'S cause | nrgquI tes in
the Fc part ref@uacto thennlatnlgil §tmetslr%1r@CRh@hﬁWﬁ rWheﬁeltsltSaRCél‘f&ne tcednd

described e , n, 116 (2804)(1298101@558:2560;
Br unhouse. nﬂamﬂ})(né-wfééér (sIeég O?ger?ﬂann a1, CQ]!“H'Q 16 (28 (907 -g? (X)BBlﬁ’ton

R, 16 (1 9 g 9
B S, | Cen b B L) ST Ll Sheeae! Ob ap obi g higaP
| rmunol . 37 tdr22R41) d&ﬂ&n,l Qoéandnﬁhﬂﬁlﬂghe doElaEn agtl alcytopd asrﬁammmaérmlﬂlﬂ4 ( 2000)
4178-4184; Hezar eh,

Ao et al. Wﬁ{ﬂm@@% géns(ni@@‘%ran%léioﬁdn RRVER Hor e e ngbrgan

sites are etrgnsrhétﬁhranb 28&med? 7inkeNDlgy7 thies xstoplesm@uc Kkad zhr@s%raadhﬂ@szg

(nunbering f t i RS ubek aswen! 94 ,
| g& and Ig%%ﬁgsngg y S dc?\%dlé%g&%d& ntltgatg%tll}lzgﬁb%nggﬁ%%%%é and C3 bi rrlldl ng,

wher eds Ig@raﬁﬁnﬁ@bla@@@%@@n?ﬁ’@Q?BH’E)P"@‘F’FéWEe system and do not bind Clg and
C3. The present invention refers to an antibody that binds CCR5 and does

not bind Fc _receptqor .and/ or conple act The n 0 es not
elicit anti BOAyHEheTRIKRE BEMIYA B t%‘g%ﬁfef)’%’frbai”? S;ap(%k Spg Fc))lrnlac toIaglmant
dependent cy&hﬁb@dy Cligtisop¢LCDE)ally Praafsast aifl chentitully @mive bmd%lcq s gohvpingst e i zed i n
that it bi n%%olec% 2 sudP M %{8&% a%ld: r%@(%%r ?tferéh\éﬁg éﬁuﬁq{&ﬁw Ve Qpéhinand does

not bind Fc rece or —and’ or conp Mor'e preterably, this
antibody is danhmmcml @truhmnﬁm}@mt@mwwaw%k ag srrecef%ﬂ rhagge Harcigepiet ed

anti begdy e. gondGeoftdhA0at® ndEHRbR]1RhaPRPitopes are distinguished in that the
binding to the former but not the latter is lost in the presence of denaturing
solvents. Preferably an antibody according to the invention binds specifically to
native but not to denatured CCR5. Such an antibody comprises preferably heavy
chain CDR3 SEQ ID NO:17, and preferably in addition heavy chain CDRs SEQ ID
30 NO:10, 11, 12, 14 and/or 15. Preferably such an antibody is antibody B, C, D or E,
or comprises the variable regions of antibody B, C, D or E. Preferably an antibody
binding to denatured CCR5 is antibody A or comprises the variable regions of
antibody A.



WD 00/ 34317. Clq binding can be neasured according to ldusogie, E E., et
al., J. Immunol. 164 (2000) 4178-4184. No "Clq binding" is found if QD
492- 405 mwoizsod/iosm®n t han 15% of t he val ue for human Cl qPoirm®2evg/0dDr4 t he
anti body with unnodified (wild-type) Fc part at an anti body concentration
of 8nmg/ M. ADCC can be neasured as binging of the antibody to human
FcgRI1la on human NK cells. Binding is determ ned at an anti body
concentration of 20 nmg/m . "No FcR binding or no ADCC' nmeans a bi ndi ng of
up to 30% t"ﬁhmmrmw“lﬁegﬁraneaﬁmlnnhuakrs toKfuseinl betweeran st celbdgexpassiagt r at i on
of 20 mg/ m r WIBR gd (SEQ
| D NO 26). g\gg%td i ngloperlﬂ%E{g%{A?iMr?ga Qécohﬁece?ﬁéigﬁ{&‘?%%lﬁﬁg%}\ﬁggb in g]!ddl tion,
such anti boMeéé?rﬁmﬁlﬁgn'l YaBC1§€é%fGé?Rféteﬁ6€ﬁ@quéadtl ons" (vari ant

anti bodi es), nucl eoti de and am no aci d sequence nodifications which do not

af fect or er the oned characteristics of .th

accor di ng ?Bﬁ? frem; n”i‘}‘gﬁ’t‘ N/&Eﬁ“ﬂ ‘t‘f’églaéﬁ?tc%? BeeTs g i‘%’d‘?@gﬂ rﬂﬁ%?éﬂdar d

t echnisques ¥ithwntargettdett raédsureﬂunmrassssy tcem@hsmgtc@dtamtlgghmaﬁus iantde

PCR- nedi at ed nut ag V. Q i t | ude
ones in V\:hlErnSe[nﬁg ?ﬁléltargetgglﬁg{sh ue iﬁ%&w e &%églt?#ﬁ)% érf]i‘e g‘cﬁh’eﬁg%%%? resi due
havi ng a si mielrdorars fusion frgivween Idmwltuse@d@ﬁldaﬂﬂl apd avsasringdpelfrsaseieRArkRy si i | ar
si de chai ns,have; \gﬁﬁn defined in the art. These fam lies include am no
acids with %a5| c si'de chains (e.g., lysine, arginine, histidine), acidic

si dechains (e.g., aspartic acid, gI utam c acid), uncharged pol ar side
chains (e. gThQ |téﬂr@1}] MRuclés ra@fdagio&eulegl astﬁsmrlearelﬁ,etsi ﬁﬁendteﬂ rteqnﬂnéel,- nNyAosi ne,
cystejne, tr an on e .chains anln va

I gum e, {ﬁ/g e an Mfrﬁ’ ecu%ﬁe“hwlgfnéﬁ‘l @ mg%%@ﬁ n?)a% nes)mg%b% alfldbr anched

si de chai nsd@dalg.stramdadebth‘referabbjlw deublesmreiedlmé)& and aromatic side chains
(e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted

nonessential am no acid residue in a human anti-CCR5 ant |body can be
preferably Thpl‘srblavegionasetble wionookae ﬂlahtr ewiny (¥LY varinklp ecgiomef & de

chain fam | YeRy'Uaihi@n)} a@@geuh%dmémay@fm@fp@frs)fhglﬁraelﬁqre@vmaﬁisn to a
ant i body anthihat it SequBIrCe By baRmETE AHIDBIEPEPRBIYEPr bt 468U Yo 1o
about 15 i ve, vadgidild 11g1ﬂ:~‘a,nddfﬁae;t tloiss laave/thosarsel paterdl utiuotuse hnd endh domar e

R fouton’ SfiBrfhs 0P AMERh 2] BGths Wh L AR RERUY Bl P RenERCD 97 her

CDR regi on etion and/or
substi t ut i ononneTted bY‘I\}thmel dwpwnpablsersglanﬁet(qorodomplqmtqrwn@et@rﬁénw am no

acid sequengg; g @Dl&?r ?Hé ﬁ%me'w%ﬁgl‘e (')rﬂd!tcﬂ@ttao Q%’c&?&h?a@lbﬁrdnae&d n

sel ecting a Heavy chain sel ecte éomthe %r 0”%590@5“%311 L

NOs: 1, 3, SDedmay ey B%Opéﬁ‘)%'il% Syt SEH PER t he

ar 0U82@0n3| §fde| d @h tlﬁﬁQﬁHrE}: Makensidnaldstrietiad y&he fira@winadira gegiomumldefoemaci d .
encoding said Lniti aci S ng. s n c aci
in that one hr?'BWt%ltH @?@S&Wﬂ?ﬁ?{ Cﬁgﬁ‘aﬂ Wé\genq)&ﬁ){iflg%genghg%noo cidis
m)dl fied i nhhegvynd hghmd@mRZ:DEé 3egmmplaaca @amcglanﬂwdurrﬁpce@nt nolei ighthechai n

, 1-3 agi 4 f é:QBZ a am no
aci ds are rmd{h? %&b ?@ﬁ:ﬁw éj:fﬁﬁll t,Hog%r %gg%d}n% sai ahemﬁg{eﬁtﬁ%% %I%R ani no

aci d sequendler¢fareprosideid robjegeefifbe inveelieiur i ng whet her said anti body
bi nds to CCR5 and

25 The terms “hypervariable region” or “antigen-binding portion of an antibody”

when used herein refer to the amino acid residues of an antibody which are
responsible for antigen-binding. The hypervariable region comprises amino acid
residues from the “complementarity determining regions® or “CDRs”.
“Framework” or “FR” regions are those variable domain regions other than the
30 hypervariable region residues as herein defined. Therefore, the light and heavy
variable chains of an antibody comprise from N- to C-terminus the domains FR1,
CDR1, FR2, CDR2, FR3, CDR3, and FR4. Especially, CDR3 of the heavy chain is



selecting said nodified COR if the antibody binds to CCR5. Preferably such
nodi fi cati ons are conservative sequence nodifications. Am no acid

substi t utwonsoc@msiobe perforned by nut agenesi s based upomrcmmpPe@dloazy7srodel i ng
as described by Riechmann, L., et al, Nature 332 (1988) 323-327 and Queen,
C, et al., Proc. Natl. Acad. Sci. USAIB86 (1989) 10029-10033. A further
enbodi ment of the invention is a method for the production of an antibody
agai nst CCRS which do not bind Fcg receptor and/or Clgq characterized in
that the sedmweegien which centrilites mestdo endgei igding ent defines dhaantibetly and hunan
l9gd type a@fe'aﬁagafd 4dogi s foothg%%nhén ﬁmfafacfe@mwbﬁ H&rﬁ?ﬁmﬁgi}{‘ﬁ{ héfiat said

nodi fi ed anti body . does not nd Cl g and/or HPig\}recepto sald nodified

nucl ei ¢ aci glaghaargqbge Wﬁ’é’lnethé %%Seﬁﬁﬁtﬁ Q:lgRE SERAN NG 1B &TR ant i body
arE i nsert eghd FR@eg@(ﬂﬁ&Béh &@t%trﬁh&lg&gé‘do@dm $@t}dz Yataed déffiiios 6f Kataht leﬂalad f
eukariotic post cell., the e ed pratei e vered from
he.host CoPTubee ok PEbREr it pr oG gy P Bty o <UDt T by
"cl ass swi t Nhiiowgl Ingtitetes oﬁHndﬁl @ethrenda ND(1991)) hed/be thpse tresfdiieg frobr am | gd
to 1 g4 andé el léléﬁ%%é””“t ation) preferably defined as 1gd vl (PVA-236;
d

GLPSS331 as E233P; L234V; L235A; delta G236; A327G A330S;
P331S), I1gdv2 (L234A; L235A) and | gG4vl (S228P; L235E) and | gG4x (S228P).

| dent i :y 0rT§9’£§PﬂnQQﬂuél‘é1& &laﬁép%d fcle'icoadd"ﬁlo&%ﬁll'é’er&@%sédshe@@ifl'ﬂ@%{tﬁiﬁ{eﬂ'tﬂ as the
percentage of amngo a Si e candi d uence tha

i denti cal wihdeHaN, %P@g@(‘ fﬁﬁtalngolgv E@? Hlé% atteic af g‘ﬁ‘P 1Fri‘éa)égﬁuences
and i1 r odughglg-sgapded drfdonblessadyd, buopatditdy 8 doudlendvaindedDPEY. cent sequence
identity. None of NNtermnal, Ctermnal, or internal extensions,

del etions, or insertions |nto t he antlbody sequence shall be construed as
af fecting sdlydeivowid defvpetaplyolinkedhothegyit isThlecedainiaatfiunatonhelativastdbi ity to
bi nd human @985nr@fvgergﬁ&aa£aafeidvsérg§%nar %@réxa le, Rhfo@ra?g%éég e'neé ko those

of the parent a . For _exanpl e ant (iq &ﬁ
effects durfqeget@rwégadf%mopwlr@%ﬁdetﬁt énfpre lrﬁﬂilgezswésse féh |s

encoded by fb %fbﬁot}ﬁ@'pdrtﬁﬂih‘ﬂ@nﬁlethésﬁﬁreﬁ@ﬁ éfhaeqs&ya@Eaae Oenpﬁimbtléﬁ o\iarl ant .
el

Preferably arent a human

prese ha§n HS 8?1??@35}9%6%% ngrséﬁllled’ﬁf étr it a[% éﬁ%ﬁcgptl?rh g ‘i]ilﬁr ent

anti body nayeqoena; brarahbsoek bindingrsite 1same'rdwdynke7&he aamotingodgesicaddbisdi ng t o
the inventi EQSlﬁ‘(gr?edpsro {]setroai?b ftaltd ﬁ‘QHﬁﬁ%nb heﬁ@r&ﬁgb b1 ﬁlﬁ& ? n%&ﬁh‘ gt hods
are widely ris Eroteln expression in
prokar yot i ctheddNAurarepses h?l%llllﬂ@d\&iﬁt ¢rlingtys agdidntthe ese at 3 epsraseryiierdennt i body

pol ypepti de ghthudasiankly iPUehdihs alrhRl HR wRvAhadMAEHS | A ldoy @eﬁ@ew a)@l e
puri

t For the protein expressi ucl.ei ¢ acids encodin heavy
ehai 1 or f PORFHAIATS I3HERE o acsp@blinieg: Yeiagﬁtlﬁpoatecﬁm’%gataﬁs éfe%flgesgﬁ
st andard netluhdstes Exnbeaﬁst atire ispnthetid sligordcledtidepdapiord @t lenkersodcanysdtinc or

eukaryotic hoc%g ancewls[ Conv HC alc%mcé NSO cells, SP2/0 cells, HEK293 cells,
CCS cells, yeas or BT Oce S End the anti body is recovered fromthe

cells (supernat ant or cells after | ysis). Reconbi nant production of

anti bodi es ixg Wel lekGoWhel & cp&&?ioﬁ% 3‘%81 ’Of“céllhﬁné‘r tan@ln@teﬁeéﬁtﬂl!rﬁegpe hQu

exanple, in the review articles. o ides, S C, rotei1 Purif.
interchangeably and all such des1gnat10ns include progeny. Thus, the words
25 “transformants” and “transformed cells” include the primary subject cell and

cultures derived therefrom without regard for the number of transfers. It is also
understood that all progeny may not be precisely identical in DNA content, due to
deliberate or inadvertent mutations. Variant progeny that have the same function

or biological activity as screened for in the originally transformed cell are included.

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

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



17 (1999) 183-202; Ceisse, S., et al, Protein Expr. Purif. 8 (1996)
271-282; Kaufman, R J., M. Biotechnol. 16 (2000) 151-161; Wrner, R G,
Drug Res.woo¢c1@98) 870-880. The anti bodi es nay be present/Eprroosioodses cel | s,
inacell lysate, or in a partially purified or substantially pure form
Purification is perfornmed in order to-®4mnate other cellular conponents
or other contam nants, e.g. other cellular nucleic acids or proteins, by
standard t echni ques, including al kaline/SDS treatnment, CsC bandin col um
chr omat ogr aphyun@detuiaeagelividtdentthophoee s IgEﬂ@Edigﬁr@md Ighl, kndseyemal i n t he

art. See Au r ol a i ol ogy,

G eene Publcisﬁfasﬁgm%ge%rtﬁér 1‘r’ﬁa gdr érgdesﬁgggssﬁe%o E fn B%M qg%b(pi;ggga on in
NSO cel | s imddg&dr IgddanByigAd The hepar chain cansiant Tﬂo%lthat Redadhegy 32
(2000) 109- BioQteshy, aBil @@ Areky2@R4)

bo1 20 T dfentll Qsesgsa o0Emubodbbul of cal Caélfﬁ agp Mo %ﬁr other ebv., et al.
Nucl . 5Aci dsantﬂ?éélesSGO(QOQE&E@W@P%PWQ’I fr g’rqu%(lgg’p&onm ns is described by
Olandi, R, et al., Proc. Natl. Acad. Sci. USA 86 (1989) 3833-3837;

Cart Nat, A Q2 5- d
No; dg; haug,A*i_u“%eIE‘erS\lP the Jerny n#ﬁ.uﬁ?# ad%%?%ﬁafs‘@‘b%g‘? fg%% aﬁéég ﬁgé%%f 2? r ed
transi ent exhicks$séither sfslpemo(f kifrin2@3Antibedyl ebieishledash g Bt ot aBgprrt ofa- J. | and

o ?mﬁ%ﬁam{ﬂﬁb%‘%@%i UE R tgdh 1555 By yikcRlbuineg 3?%@5 =
| i nked" wheway that go BrR ¢RaR} )&mémglmfpbaaﬁlﬂéw%%ﬁs‘iﬁ%ﬁ 3}3? 1AW £AB ﬁer

Pucljeﬂoc aci getSQEHQNOR. palrObf HXABLEy” P ernO e kREWS €6l tRNRRlcARrtiat el or y
eaaer 1s O era

ly | k d DNA f ol ti d
or epr ot 61 n_ Sl s b Srpebsei frggee grBrSy Thnipayp dperdeE g
pronoter or t}ﬁnhﬁéﬁt@cﬁn icen@fefaallicy phitnk@d pat alecivell s dyueat erigin |at1daf fects
the transcrl ‘%e&ig‘%j @8&& C]§9I &%%mr?a'ﬁ c%ngt'taﬁplseg{??l bPeréMwy ?fatf% ﬂa?t igRer ably

linked to aP I"itate
t ransl at i onhuGendicapdry and @pecaiﬂl}'yprhfenkécﬂthﬁléﬁﬁgﬁ thhmant %§4Wd§§q% Aces

bei ng 4 in kegxugz{tgd %9@5139&91'1' ?umﬁﬂngﬂ Rub s OA8flyAfrefrr2@ GFEHRIBE JaeRdal,

cont! G ol s o shok s S TN % T RS0, |,

sites. |If sygh mhth8snd®30atan@XDS3A of $EQ SPNOLY mdthahigaon P2’ i de adapt or s
or linkers are used in accordance with conventional practice. The

nonocl onal anti bodies are suitably separated fromthe cul ture nmedi um by
convent i onaWhilefgGdghobutddncqurd fecepaon GloyRilles bthdins asiieddiessof dtler IgG

exanpl e, pr OEL%CTas W@(rf?ﬁfbmla}'rg PN ARB 058, CJ% @t Q&QﬁthAsngﬁ loss

el ectrophoresi’s or aftinity chroma ﬂ encodi ng

t he nthocl onhFc aﬁbpbﬂéﬁ@k Pro3R@atnd %3‘{ 3ép a3c3édm§ 7s Eﬁ?e’?né%ra&h 5’%gA

Emvené' gm*rhgqmceﬂﬁtﬂqs As%l!ﬁ bﬁ@rmmr@gkdl@ue@aﬁns}gw@n@@ i& aBergd cdsoof such
an at.e sente 0

vectors, mhif%q?cﬁ‘f@cﬁﬁ%’h 1?36@@2@6’%%%% ﬁoéé{}l g{h 22 20@ ﬁ%;%?gg cells,

CHO cel | s ound)jeleonmFASER B ot(h295)dd51109; Moitpenh.se abrluduumologyrﬂﬁ'(d@?@bul in

protein. 10,0053k Ml 3 gaﬂ@Sﬁef@J bl SR DA b RARE | OARlin ARk RGeS 11

t he host ce guence vari an TS anti body are
prepated by régatd tolbR bigdimgwf bgsr4 abelapruarl S G Her evarigbdassiith @ mataion body

DNA, or by ?1?@&28(,19234, 1235 and/or D265, and/ or contains the PVA236 mutation. Preferred
are the mutations S228P, L234A, L235A, L235E and/or PVA236. Especially
preferred are mutations of IgG4 on $228P and IgG1 on L234A + L235A.

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



synt hesis. Such nodifications can be perforned, however, only in a very
limted range, e.g. as described above. For exanple, the nodifications do
not al t erwoheocziosmwenent i oned anti body characteristics sech/ERookbloe2rgG

i sotype and epitope binding, but may inprove the yield of the reconbi nant
production, protein stability or facidl4aate the purification. Any cysteine
resi due not involved in nmaintaining the proper conformation of the anti -

CCR5 anti body al so may be substituted, generally with serine, to inprove
the oxi dat i Me Mokbnimungl. 36 (1978) Aed-8€TBartendDgkestaht Natver 2881t1980)338t i nki ng.

Conversely, 5.0y ?h%ﬂfesg}p '?q]i( %) alnmolbﬁnﬂ%%ﬂ 35 Q24008 9§mlb@@qau§ogle! BprQve its

stability (particularly wh body s an. a Pfgl ?ment such as

an Fv fragn‘ial'mI Ymmaenlded %099)94]318 ﬁﬁf*rﬁezéfﬁ M/’aﬁt@%m{t] Vel vA&209 A iHi8dy alters

fjhle origi naizwl%m@sgéhaw %ﬂalnahinetﬁr[bl 861@9851)t 31908b; afsy EB|OBBT43I49 Sush mé;’;lnt
el eti.ng o I nore car t nd/ or

addi nd onenlblflg%rsétebf’ﬂ?ceo%@i%g @hgsﬁ?t@ I\Q%Zt tﬂgﬁgqﬁ&p fé?@sgﬁ%i 25‘

anti body. Qnunasyingtaccordofy tarlW bodkixest Kabat)y pintikbdigs Nflsmbdbedlgﬂxll,llgﬂiéd refers

to the atta hg,as n

aspar agi ne. ey SR EABHERIERL SRk tnd g ML By, BiRkead

aspar agi ne- Igﬁ‘ltdfﬂ@&mﬁ%‘@te thaepapikmesnt gisiemnpachéo a@'ﬁh}ng@éﬁ dfPoline, are the

recogni tion sequences for enzymatic attachnent of the car bohydrate noi ety

to the asp gi ne si.de chai Thus, the e ei t.her of .these
tripepti dea’Eﬁ DAL dnyeRtign %F%%ﬁ? apibedrebeangs E@éﬁe‘f‘ Oeiqv%ta%@?ati on
Sit e.1oi°~_dd|h t te@épt@f rgdl/y@xo&ymﬁémem fattoe Tligo Theantbédybdeky rics elionustibetyt | y

acco I She al.ter the S I NS one
or rore of trrenaf, iy, Mol SRADGES JARRRR AR | derkRRiR

gl ycosyl at i QNO@)KICWICN@H&EE?H@@ dllmtémsﬂlye\‘sd)QWMIZn@ imthiahi batsisd:@’éiquence
variants of @Jﬁsﬁqs Q@B?ﬁ%akh&faqyorﬁﬁlﬁn%%?gg{rﬁg@ao@ nv)%fnatpse rea‘e fmtaB%% known

in the art. ese ne I ncl ude re no’ﬁ)let |so ation froma
natural soufBPlem§nt fistog £5- More rreferablyythiscans fi}’l@S% Wéné’élh&n?é‘&ﬁ nce

vari amt s) Oantnfcﬂpaﬁat’r-@én Mtigeh ug%eualaaabm@;ee fediadag t()ONOS98/92-9d6 nadt ed)
mut agenesi s Si and,casset t

prepgr ed vaW&ﬁﬁ/ 3%? %Qﬁﬂﬁbl{}i‘wéﬁ? by &heasyrs &Fc%a'%’ﬁ 338805}‘& %Cégg ’aﬁtl body.
Anot her typBEmofunobical (@ﬂ@O)rﬁdBf@l&fﬁtN@hCilqlboidwr@’ is IﬁEdeIéIQW 493-4@nmymat i cal |y
coupling gl %%?'tﬂgﬁ 159 td?eth@%lﬁoﬂ% h\%rrﬂgrﬁ %/‘?& e ﬁﬁt‘ﬂ%ﬁl taggous 1n

that they do czu re pro uction ost_cell that is

capabl e of upn@dlfiad WRedyRa) e pasflanen éﬁtlbmﬁeﬁeﬁ%tlea of ﬁleg/eéufw?ﬁg“—aﬁode
used, ot he sygardagiredRY bhfliRd bagRehtibads 2 h@frﬁhmcﬁlﬁllﬂaﬂén hustandiRecellé.b) free

Ca o 3 Gt ke S “' : “égé%&é%’rﬁ%ﬁ‘ﬁq?@@&g e Rt F iR o | ne

(e) aromati 6r heANOES nsdaaha aindlﬂig)séupfto phEN b dluaninnécyRila os hoeandikK

deseribed | el gy tE5sBY A hRHAL A 20 SHAT e P EF PO & fhe o
Crit. Rev. B&mﬁ:hét’nod&a(h%&l) IgFHdSEOED Revaval of any carbohydrate i et| es

present on the antibody may be acconplished chem cally or enzymatically.

Chem cal de cosylation require
25 gl“h)é: antibodies aCCOI‘gl(l:f]lg to tﬁe invention include, in addition, such antibodies

having “conservative sequence modifications” (variant antibodies), nucleotide and
amino acid sequence modifications which do not affect or alter the above-
mentioned characteristics of the antibody according to the invention. Modifications
can be introduced by standard techniques known in the art, such as site-directed
30 mutagenesis and PCR-mediated mutagenesis. Conservative amino acid
substitutions include ones in which the amino acid residue is replaced with an
amino acid residue having a similar side chain. Families of amino acid residues
having similar side chains have been defined in the art. These families include

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



exposure of the antibody to the conpound trifl uoronethanesul fonic acid, or

an equi val ent conpound. This treatnent results in the cleavage of nobst or

al | sugarwoex@esiobhe |inki ng sugar (N-acetyl gl ucosam n@CoEPRB06/002974

acetyl gal actosam ne), while |eaving the antibody intact. Chem cal

degl ycosyl ation is descri bed by Sojahri5H T., and Bahl, O P., Arch.

Bi ochem Bi ophys. 259 (1987) 52-57 and by Edge, A S., et al. Anal. Biochem

118 (1981) 131-137. Enzynatic cl eavage of carbohydrate noieties on

ant i bodi es ahaims lﬁegaa&pammldagltttmlcwel)otﬂndnamd| ay sisle chpige {e-@rglicineo-

gl ycosi das S ed Thet , :
gagpﬁ%lg%gﬁ% gHme gé(rln AGLS ﬁfﬁﬁ@ tyNJsBle f@né—a’ to @aﬁ’) noNFBllar

Enzynol . type of coval e ion of the
ant i body coigsr ichaiss | Gerﬂol ﬁ]@ntnﬁe valieg blsHging.o iSGHECHE, ePWé.‘?ei’eE n&flfa anine,

nonpr ot ei n%ﬁ@tﬁib’imﬁ’é)' %E@r‘tﬁan@ﬁd131d%0tblﬁﬁ§1¥ £Nehrgbias) valipe) iémeﬁﬁﬁb)em@d gl ycol,
or polyoxyalk ene,

t.h S Pat No 640, 835;
4 40655807 HOWGHC Ti4A Chﬁm% & §OSTIE, P inyiéémBF ! tyPfoRhega 51 AmeF JHlinct it o
heavy and Iprgdim‘ctedhﬁmﬁssvmal abhﬁao nediresiducane oo aeit- GERhargbgde neebe of
promoter, tr 2R3 b?y I%PIT%CeQI‘LIIt}?' ?{lller %ﬁﬂ&é %Qld fe@ﬂlug r}r(%n?f th¥ @5&1@%&@&?&%

pol yadenyl on E\ﬁ rm expressi on vector
const r uct s. fafffil. Ane‘am}pna”rﬂjltl CGRE aphbedy, eaf@nsélsegef@rﬁ keseintte asaeclaiviyeh conbi ned

into a singh; ﬁfeféEiﬁtaQﬁmo%KfE %&Cﬁr@rﬁ’a rlsl?tl”laYltlt(C@R§faﬁﬁB§d%h arﬁfnosﬁ‘di’&r ately
transfected 1nto host cells are t fuse e host cell

expr édsi ng BEEHNCERARSO tel"h@“? ?f\?@ﬁtﬁioé’h a‘?‘?]%tttw&to (H"B%V%é%l FPé‘Slfgege H9PS an
anti body acg@y @lﬂ Msﬁi@h‘bhﬁrﬂ Seedit hore agiable hegioh a@ﬂﬁqiasemfanﬁb&ﬁy outside

suscept i bi I i t refe abI an i nmunol ogi ) m ni ng
the bindi ng® @é@abﬁ ng%ﬂ%ncoﬁpélsﬁsa sanpl e H%’lr?l sr}errsg}lg15

| nunol ogy d.tﬂintoel’dSthﬁl (2605 aﬁ&/@ﬁ :tl)bSimmtlctrheTmmemmn ewoprigts agnetbod he

i nventi on. f L§SSi on,
and can be useggflehg(r}hg C%@ﬁor egl&éng gﬂoﬂ%r/%ﬂgu%tib%aﬁ%lﬁlﬁ tg

suscelft i bi | CERD, F@ffa@?ra%}do@t pedeching r?obé@’)’ ¢haén SR selarted fspmathe; HEHP bi ndi ng
1; r?grrfnts fﬁﬂlsﬁﬁn @be!ssglgvml abjgl §d1ndT75’Bh@/@Ha¥1,axﬂib?ﬁﬁQl§ht ghaalssams ent ai |
etecting of a conplex r r.om ndi n

anti body or$ ef?‘%?glnga EERY O} ‘élﬁo({fhg?:&a%}g? 7‘@?%’ fll on
provi des a aedgosdidiencndieg gid mtpﬁhammmdcailseqomsmbdxﬁ)nng whnaq:lcu:ng one
or a cormbi natc'rl]‘i’ aft JIRNQGhonal ﬁﬂlidﬁﬁ’é?f ‘E]Shea cﬁfrﬂﬁ (ﬁ?}’lﬁ 199'21@1‘21 gortion

t hereof , of % SERt T MVERLi on t oget

phar raceut i mﬂifgﬁdanélewalhla@ GBRZi ér3 amino asisharg enedified 1 lﬁlﬁﬁh@@@@]@al |y

acceptabl e gar z(rhﬁ{o adl&kcm%&ﬁ@a/ 11@'1‘i%hﬁl:lllalﬁ@lyﬁf‘taﬁmd/6y §-Be£1ﬁin@nadiﬂ%d:ir@,
coat i ngs ant i act er| ﬁih and antif ung al a%ants lggqu:;} ni c. and bsor tl on

del ayi ng ag@Wddieddndightehan @QR@h%ﬁPT?ﬁS@gﬁ aped IIEOAS ?eﬂ}l
Preferably, id he aﬁﬁbdﬁcﬂ}eﬁtrmcﬁul&u infealiréngf Wheﬂhejj eﬁalaanboaiy bnfdsszocmcm\ and

conposition of .the pre ntJ n| s ty of
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agents for RRALKBCLUHECAbLY bRAREdMEhann, L., et al., Nature 332 (1988) 323-327 and
Queen, C., et al., Proc. Natl. Acad. Sci. USA 86 (1989) 10029-10033.

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

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



substances is known in the art. In addition to water, the carrier can be,
for exanple, an isotonic buffered saline solution.Regardl ess of the route
of adm niwonatd/waio8el ect ed, the conpounds of the presentCrmpeotsiony7+ whi ch
may be used in a suitable hydrated form and/or the pharnaceuti cal
conpositions of the present inventionjgre fornulated into pharmaceutically
accept abl e dosage fornms by conventional nethods known to those of skill in
the art. Actual dosage levels of the active ingredients in the

phar maceut i exptessompestot,i @itk vedtort Beingeresient aieukeretiohostegellbtheverdodell so as to
obtain an PR i hept &l 6 deP&lrE&hetﬂEh] | &l drne bRt eplRr AR eve the
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particul ar n@?%und bei ng enpl oyed, other drugs, conpounds and/or materials
used in co fon with the particular conmpositions enployed, the age,
sex, weight, condition, general health and prior nedical history of the

patient bei ksl %ﬁﬂ@ Wit#he ig@&%s twelséqgléﬂ&m 'd@ﬁﬁéaehg?%ﬁi Ggltarts. The
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whi ch causes- temmﬁllosmppﬁasm] extenGuiiD drletidnGDof em;;rtuafst ertot thansypibady at i on) .
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suffering fr gre SIO e I nvent rovides a
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ef fecfsi ve a ﬂBr 2 tﬁaseaait kﬁkogé(reﬁ@%ﬁflgd)dw HoR dhfpld) BB LAt AAGLREE Wi th a
phar maceuti c Iy a C%ga\‘é e carrier and the use of the antibody according

to the inve HUgngHeM&RFItThe i nvention further provides the use
of an anti body accordl ng to the invention in an effective amount for the

manuf act ur e..of «a phar tical .agent refer oge
phar maceut i Ig I@f‘rg% 85?@% heé?alp rt &7 hl&l e% (?C%dytftya% %HQ%TO a\élidtsra%qlaeennc i
suf fering fu@rilfomlmpmmmszfrthmvarlﬁh‘e Pt«tftnabbmtrhgp@mﬁpmtés)dyﬁm ehemess and

sequence |1 shioAl FegRUheH thesch hok NrhISHEIANILGAL rLon By aaan!

i nvention, e true is set forth t he appended clains. It
is un@ersto@@lnﬁmgfﬁ Wﬂi?ﬂ‘ia@ﬁbpéh@aﬁéﬁabu@aﬁ%%qhuli“ﬁ’éa’b? dures set forth
wi t hout departl ng fromthe spirit of the invention. Antibody Dep05| tion

Do P o S SRSIEES SERAT AT A L P o
means. Such methods are widely known in the state of the art and comprise protein
expression in prokaryotic and eukaryotic cells with subsequent isolation of the
antibody polypeptide and usually purification to a pharmaceutically acceptable

25 purity. For the protein expression, nucleic acids encoding light and heavy chains or
fragments thereof are inserted into expression vectors by standard methods.
Expression is performed in appropriate prokaryotic or eukaryotic host cells like
CHO cells, NSO cells, SP2/0 cells, HEK293 cells, COS cells, yeast, or E. coli cells, and

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

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



SEQ ID NO 3 <CCR5>PzQ2.1C 1 heavy chain, variable domain SEQ ID NGO 4
<CCR5>Pz2.1C | light chain, variable domain SEQ ID NO 5 <CCR5>Pz(3. 1C5
heavy chawo,20aczm08®bl e donmain SEQ I D NO 6 <CCR5>Pz03. 1CECIrirphtocohmirf,

vari abl e domain SEQ ID NO 7 <CCR5>F3. 1H12. 2E5 heavy chain, variable domain
SEQ ID NO 8 <CCR5>F3.1H12. 2E5 |ight ¢hain, variable domain SEQ ID NO 9
Heavy chain CDRI SEQ ID NG 10 Heavy chai n CDRI SEQ ID NO 11 Heavy chain
CDRI SEQ ID NO 12 Heavy chain QQ/ NO-. 13 Heavy chain CDR2 SEQ I D
NO 14 HeavyKeufaian, M@E@lqtvhq@l 1% (3980 1Th 161y Womer 6651 lPrugdRess 4dieavy
chain CDR3 §b6y)daoMgo. 17 Heavy chain CDR3 SEQ ID NO 18 Light chain CDR SEQ
ID NO 19 Light" chain CORI SEQ D NO 20 Light chain CORI SEQ ID NO:2 1 Light
chain CDR2 SEQ I D NG 22 Light chain CDR2 SEQ I D NO 23 Light chain CDR2 SEQ
lhD NO 2?; Li ghé agtibddiesCaaE bSESRedent MOvAld- cgllsf irclhadell GRS BEQ 4 Pafti@llP6 gl

eavy chai n_const ant 4 .h t ion SE
D NG 28 K PHENGE SriPranit P%r‘?forglgl Sriftdatfhs gg\f{fo’f"fn@ﬁ%{bﬁgﬂr@ Bfiplied 07 20
Anti bédy A SEer tdluMo: coMpoﬁelttsl@R@ﬂm&)@nmlhantAmg gy @llgEOnngein@cids, 4

<CCR5>Pz (8. ﬁéote%?ﬁog&&r§@cﬁgq§§ d\ﬁdug Cgﬁﬁfrlze?sljfﬁjtgea%ﬁéat 'L@stdlb()dy D

SEQ | D NG 1F6: An r|pt|ono he Figupes Fig.
1: CCR5 fusbaul CREAPROBIPEY> SO ] FpBRgreRs, Fng. ofher

cel | - ELI SA, h@&m)ﬁfﬂh%aﬁ svefe AR, aat, Iéaociuﬁan@x@&c&o&ﬁm\ﬂm&&bgﬂuct| on
of nonocl on % &g%l es t 1l % mn 1? ion of mce Femal e
Bal b/ ¢ m ce PoeTNRe T’% FrETED ni zation with 107 CCR5
expr essi ng ceI ls ( CHO or LI. 2) together with the adjuvant CFA (corrpl ete
Freu s adiuva f t
[ m*rurlil%zatl oﬁﬂ%l@ {lwn 1£EEéOSceiII§(13 Cf%‘ut ﬁ)‘éﬁ%& g?ﬁ%mé&éil\? thgg& 9‘%?’%2. ng cells
t oget her wi {1900 FA09-123; and Barnes, LM, et al., Biotech. Bioeng. 73 (2001) 261-270.
Transient expression is described by, e.g., Durocher, Y., et al., Nucl. Acids. Res. 30
(2002) E9. Cloning of variable domains is described by Orlandi, R., et al., Proc.
Natl. Acad. Sci. USA 86 (1989) 3833-3837; Carter, P., et al., Proc. Natl. Acad. Sci.
15 USA 89 (1992) 4285-4289; and Norderhaug, L., et al., J. Immunol. Methods 204
(1997) 77-87. A preferred transient expression system (HEK 293) is described by
Schlaeger, E.-J., and Christensen, K., in Cytotechnology 30 (1999) 71-83 and by
Schlaeger, E.-]., in J. Immunol. Methods 194 (1996) 191-199.

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

30 accordance with conventional practice.

The monoclonal antibodies are suitably separated from the culture medium by

conventional immunoglobulin purification procedures such as, for example,



(incompl ete Freund's adjuvant). Thereafter each nouse is admnistered with
again 107 CCR5 expressing cells (CHO or LI.2) in PBS at 4-6 weeks

i nt er val swoSodsgegwent | y the | ast i mruni zati ons are car r ip€l/EPaaociop29®s t h
again 107 CCR5expressing cells or intravenously using 2x106 CCR5 expressing
cells on the 3rd or 4th day before fusjgn. b) Fusion and cloning The spl een
cells of the mce i munized according to a) are fused with nyelona cells
according to Galfre, Methods in Enzynology 73, 1981, 3. About 1 x 108

spl een cel | gotdin AbSe hmﬂwe)ihzéﬂ)xy&apmﬁe alinmatogaplwyi, gél ekdotrapharhss, slalgsisnunber  of
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human const aribodigimthe HostdeBd t o rrurl ne vari abl e regi ons, can been
constructed as follows. Two chi maeric heavy chain expressi on vectors are
constructed consisting of the anti- CCR5 nouse VH Ilgked to humgn IgGI and
human | gG4 Aovee aavid rsegianss Yaianhe ObxpHeans| @RRY etttiio ‘ySS“JQpPrePNZghl fraeri c

I ghtyechai nm‘ﬁ%‘ah@i'h la @@@ierruﬁxeeqd@m 84 inb@ tHef amad m osisgepWide | | nked

to human C Ka agfresm on vect §VH‘8 l.anki n sr:&lute&ce
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i mrunogl obutdnge,pé.grmt éscrilvaddative] Bk exagnideqthe noedifinationdidognotheltgpthece site
and I ntron e uenc@g,ne?ﬂéﬁ]ﬁlg %ﬁt a]?lac'tjerisﬂgs tSlE'&l X?c\tflgrl Gvf_t) anﬁn lt ECRl as

terrpl at es. RS expression ve tor re co-transfected
into NSO c ebindingEACCnhp 13@1@@5&@ mldn@ﬁ-thmmmglpl@m PrPdycboucPificiApus e

nyel op@) . Etgl‘éfléﬁ&tfgﬁhﬁﬁ‘étheﬁhﬁﬂ&%oﬁre screened for production of human

ant i body by for human 1 gG . Exanpl e 2 Construction of expression
plasm ds for mutant (variant) anti-CCR5 Igd@ and | g&4 Expression plasm ds

encodi ng mMuhadtcyaeht réidde bt |1nvol‘aﬂdnqﬂa1haﬁ1vi)ﬂg ehaprpet anfbenati@avetheby

te-d ted f th h
Qi §kc'h;ﬁée?m%ﬁ?Eﬁﬁq%cﬁsgdnwﬁ?%wa%@‘%f B AR S e B O TP e
in table 1. oﬂdnm sighibly efrthe muotbeledndipoyed ahpriapt Ewsgwm Cegvérsdpl man,
GM, et al, ?ﬁ(ﬁ]d}‘?)ﬂ nys @%?&hedst‘g kh %oﬁ? t(( Prglg’t%}\f ?cgs@@htylﬁgﬁiculaﬁyp‘ et

al ., Sequences o | mrunol ogi ca ntere%
Publ i 3&t i onwhiete tbqa@ﬂwziyea@e@)qbodwéeg@eqt segly PoRFY ?%ffnt}mt at | ons: szzsp
nmeans that serine at Kabat am no add position 228 is changed to proline.

Exanple 3 Another type of amino acid variant of the antibody alters the original glycosylation

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

N-linked glycosylation sites).



Cell-Cell Fusion Assay At day 1, gpl 60-expressing HeLa cells (2 x 104 cells
[/ 50mM / well) are seeded in a white 96 mcrotiter plate in DVEM nedi um
suppl emrenwecowd/0b1080% FCS and 2ng/ M doxycycline. At dayC2/EP@awh2904
supernat ant sanple or anti body control per well is added in a clear 96
mcrotiter plate. Then | OOM containint 8xl &4 CEM NKr- Luc suspension cells
in nmedium are added and i ncubated 30 mn at 37C. The Hela cell culture
mediumis aspirated fromthe 96 well plate, 100" fromthe 200m

ant i body/ CENtliE -dcisk mmilscuies eenicgdiad drdinanatid neqisace daganss ohi grti-GERB7C. At
day 3, r{g {r F@' g&gsre@lﬁ(& i %H‘rﬁrﬂ?&ﬁ 1@ inSHR Skt ath@se methods
(14d|th|ot rel sodi‘u ithionit ProrreaCor USA |s added and
| umi nescenc’é‘chuéean@&s%fﬁé@tdﬂf”é 50 n‘f‘i’if‘ 19Mm fSnarWrﬁ‘ ﬁ?f&fl‘if)éﬂ

g/Bt eri a: S: Jré&h%ﬂ R5-otbureii | San(uﬁ@' lackd Neequen&@x premgtshl \érgg:lrsp‘hmimn by .
oxyc i ne i ndu ar.e ture ining nutrkents an
10% FES wi tﬂ@@ﬁﬁﬁ?#“) “Bidigtedn, rz%ﬁrfﬁyeme%a?t(%%ﬁ)’éﬁﬁ BOR B fefhs @LUC
(Catal og Nuedserte hit@8¢ness & air eslibr praperedvedriaabloe o nomvhlidtAleD$oResear ch &

Ref er ence Pﬁ'@?‘%ﬂﬁ%@%’yﬁﬁﬁg n Bi oServi ces Corporation Gernmantown, M
ype:

20874, USA 5 (Cat. #4376) was transfected
(el ectroporation) to express the luciferase gene under the transcriptional

control of hhemkl m\\‘ﬁ loFReARRNP ABAGRL R IlﬂvoRPeM cﬂe@ﬁ@aneyoaf adn@ytﬁgtuﬂag?/o f et al

ganct | ci n SEBHEE ALy 1 BeRbRow: PRt PT Ch 1 Sr FYTHAE YN AROES | <.

nor phigl ogy a@hot/&qmw @fdcaxlahen ot el antiodynin anh@snsdbt}ﬁt mrtapablesofrit@lr er Oel | s,
whi ch can f

0.t
Char act eri sﬁ?lﬁg & Y:%?f?p%té nﬁe@ F?@P %soéljtg(%tcouﬁm mﬁﬁgﬁk‘%ﬁf 5}%2 %%ﬁ\)a?m%n of the
H V-2 LTR Sticheblte(#)orginmeeodi lostiding iﬁbbfrﬁmarbox%nl grqups) (g1 &se sylgyydryl

neutral i zat %ﬁ?g%%% dis”tﬁo&%‘fsdygt%ﬁ*{l'et M)%%r&xﬁpﬁ%hgbmras tﬁ‘ose Slsedhe,

Vi rol ogy 28 292-300; 'T Vi r ol 1999) 8966-
8974). The Hufoning, s hydeoxppolingde) 1omstigresidnes fidh %&l%@epiégéaw R
Ref ergnce Reaggnd, oPitBgteRan NoAl D thdbiider @BuPIo$ glulahiheMdhese mdtodadreer i ne

Spenl ehauer BI’I C a nme SA, Part
No E2264B) é?sfﬂ Cf @%ﬁé@fﬁh@i a{”éf&?ﬁ’%&sgé aggﬁg??e‘%ép ‘%gF ﬁg&% lr{p\p USA,
part No EE28Rkhé&est(1981) Bésilcts for anti body B are shown in Fig. 1. 1C50
values are 0.38 ng/nl for antibody C, 0.79 ng/m for antibody B, and 7.0

nmg/ M for antibody A 1C50 values are e.g. also neasured_in the
PhenoSenseHRvmag@iayf(MVr sethghgdrafecnoiez) niseRy IRASE artikady. maye becso

val ues are Qccbgghghdd chewhicams '(QOQszﬁiatiQalﬂﬂ @Ee(rmcalf de lﬁd'éfsj’l@@ﬁy Bquifes82 ng/ m
for antlbodyAan 4@%”}1 for antlbo%]u %“ rgg ﬁAntlwral assay
OO | Ry Mo R B e PR or R PR e a6l ©
densi t y- gr adipendlertesbipdugaThionreaghag rkyubts o pireedédvage ¢NposinedillPgarsa AG,
Gsl o, Nor m&c‘eptcﬁlel ﬁnlziﬁé) rsrlllgfa?%\l—acetylglucosamine or N- acetylgalactosamine), while
leaving the antibody intact. Chemical deglycosylation is described by Sojahr, H.T.,
and Bahl, O.P., Arch. Biochem. Biophys. 259 (1987) 52-57 and by Edge, A.S., et al.
25 Anal. Biochem. 118 (1981) 131-137. Enzymatic cleavage of carbohydrate moieties
on antibodies can be achieved by the use of a variety of endo- and exo- glycosidases
as described by Thotakura, N.R., and Bahl, O.P., Meth. Enzymol. 138 (1987) 350-
359.

Another type of covalent modification of the antibody comprises linking the

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



different donors were m xed, stinulated for 1 day with PHA and subsequently
cultured in RPM nedium containing 1% penicillin/streptonycin, 1% gl utanax,
1% sodi urwpyeoesv@s®p 1% non-essenti al am noaci ds and 10%PEBEP2606/0029M days
in the presence of 5 Unm 1L-2. 100,000 PBMC in 50 mMl are added to 100 mi
of an antibody solution (serial dilutizinranged between 0.006-17.5 ng/n,
in suppl enmented RPM nedi um and infected with 250 TCID 50 of NLBal (NL4.3
strain (Adachi, A, et al., J. Virol. 59 (1986) 284- 291) with the env of
BaL (gpl 20)Theorecahsteratet iheatyy agddght (clniBr varinblanrggionseareafombingd uvigh 348
(1990) 69- rs‘;]ééuéb&esa oY?J_f_ﬁrgBteQ,f trafslffion TGt LdonStah rédiohi bR @t dRlatdy, days at

37Cin CO ubat or .. super nat ant was _harvested and ’subs,equent ly diluted
1: 50 wi th SRylyadepylationsuppd e HERIERURPMETFIBALOR ISR eFBRESSHR VSEOf

per I or Imsd ?@g%tyThepl%évyﬂnld?%hf Bedik 'eiliprEésf&rcl.olnbiﬁﬁqtg ca'ri]:h& @@iﬁiﬁ?ﬁin&i @t Lhen
neutralized.a ransferr m.cropl at e S ar a Wi a

hi ghl ¥ specﬁ“?gqu Veris éo'ﬁfﬁﬂggﬁti’)‘ﬂéfm%tt %%teﬁgorl—ﬁe?ﬁrﬁ{e Zgie.ms%’fge%i lﬂﬁglﬁ?slti zed
nmonocl onal @iit ivhatlyaredeh Giused tdfovinl a g2de hGelctll expir¢ssing betinghlags. do not require
di sruption and are added directly to the nonocl onal _ _

anti body-coatedm cropl ate wells. The captured antigen is C(lz)lrrpl exed with

bi ot i nyl at ebhgipivyriiantirthancorprses the wewd lanpagbodoidcending t9ythg invention
streptavi di %%Wd(agﬁééﬁéiaﬂlﬁé‘ s@s%éﬁaﬁﬂ@k«z%ﬁ)viﬁ@,rwﬂe&b@y by he irBsuidibgenl conpl ex
or oduces. a Y6l SHFEORE (PhNAGES BFiveEt Py UBHoR: POAIES BRELREIIE o
produces a &M of

H V- 110p24 captidids T, Thenalsaiyianes 96f (268855010 naglth sntirldy aterdiepes m ned
using a m ctropl ate. reader and ibrated a ati nst . Iae absorbar}ce gfdan H V-1
b24 ant i genSUBTIPY B EvaRdd i burde: crnanianyi e hatRtm bl 2.
Tabl e 2: | nérinbb¢ vemd @f idehtifydowwsthhigh risknmdiviBeis fex AdPSeusceptiRbitycdlor ELI SA
20 000 CHO : Lhant |y I & > ed, Bel.pRq ! |

pl ate, and ?ﬁ%‘%g’% ggﬂ{)g\géesf ﬁ%g#r%ﬁbgtégggé%%gﬁ;egga{lgrﬁgﬁ%g%mg?s gispi r\g?ed and
40 m  fr eshuniebsledn Typicalia séngnogicassayn engdidgiactng thedarmaiomety cy8Pkdded and

i ncubgt ed 2 3Qhg fdkn debidiad sfad mtddSEY bek&Enenk@9 OUR5GE ut ar di al dehyde (c =
0.05% in PBS) is added and incubated 10 mn at roomtenperature. After

washing 3x with 200 Ml PBS, 50 ml detection antibody 1 (1,000 diluted in
ELI SA bl ockim@naditiseradged, attd ipnesabatiederiohoprevidés rmoemipesipenatag.ea 50 ni

T R

after 7 mn7 Qpti _heasuréd at Versus 6. : First
anti body : ®i#radiesgen the7antgen-bislingqrortipp . thesshorf) ther pessentbsdgniBIESecond

anti body: | PehesliPReaibi MASY pheoRIUEALEY Alcopabickogiragal nst murine | gG and
POD;, Biorad, #170-6516, 11000 diluted) Nedium HAMS F-12 or G BCO with

d utamax, 10 % FCS, 200 ng/m Hygronycin (Roche D agnostics GrbH, DE)
ELI SA®BI ocl dpgsedReeéie, Phagnesutictly Gotdptabldca#idl 263@des ha§and W]l saodnts,i on in

dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like that are physiologically compatible.

Preferably, the carrier is suitable for injection or infusion.

A composition of the present invention can be administered by a variety of
25 methods known in the art. As will be appreciated by the skilled artisan, the route

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

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

an isotonic buffered saline solution.



water, 1/10 diluted in PBS TMB: Roche Diagnostics GrbH DE #1432559,
solution for use The results are showmn in Fig. 2. Exanple 6 Potential of
CCR5 Mabswoaods/maiono FcgRII1a on NK cells To detern ne wPog/Edédoiodzp7of the
anti bodies of the invention to bind to FcgRIIla (CD16) on Natural Killer
(NK) cells, Peripheral Blood Mnonuclezr- Cells (PBMCs) are isolated and

i ncubated with 20 ng/m of antibody and control antibodies in the presence
or absence of 20 ng/m of a bl ocking nouse anti body to FcgRIIla (anti-CD
16, cl one 3GFardRBh of Bhearmite of adidinisttasioneseletipdbihadionpouinds PEHRI present As
negative co n a i Jd not bind
FcgRI 11 a, aggéngs%d @ﬁgﬁnﬁﬁ{ a?%e Hgsél gl@(ﬁ %r]%l%b@ Qﬁﬁf&ﬁg@sifo% z%re r| ﬁgf uded as
positive copharmeesuticsl F@@Rpﬂﬂll%Elsb|0ﬁdﬁhﬁgpf%ﬁnwvéﬂ¥l?lboaiee§0 MRACBIP s are
detected by faﬁ%&c@@ailxsa&e%@bl@gd@sa eEféIa{seb CofpeiRnaN ket hod¥Eln b o ( NK- cel |
surface rrar%w%qfagtul bod g D Bi oscl ences arm ngen, San Diego, CA) in
conbi Rat i ont PP abel ed goat F( ab) 2 anti-human 1gG (Fc) anti body
(Protos | munoresearch, Burlinganme, CA). Maxi mum bi nding (Bmax) is

?ﬁfjﬁ;nm [‘324 ctg%i \Agaﬁ‘gf?' Qv% % 318”‘3?0& 1n%§‘éc9&t§)iél @9 pgg!&@}c lrlrta?éaf' &9 o néir?%@dy

Ther ef ore "the fegRr Iln%ﬁnbpndnmg b@rvarm@ ADCE' tarehfn an FRowt ofb&wactwe '

concentrati V.
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1 161 456 EP 1 207 202
The invention comprises the use of the antibodies according to the invention for

the treatment of a patient suffering from immunosuppression, such as
20 immunosuppression in a patient with immunodeficiency syndromes such as AIDS,
in a patient undergoing radiation therapy, chemotherapy, therapy for autoimmune
disease or other drug therapy (e.g., corticosteroid therapy), which causes
immunosuppression, GYHD or HvGD (e.g. after transplantation). The invention
comprises also a method for the treatment of a patient suffering from such

25 immunosuppression.

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

antibody according to the invention for such a method.

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

an effective amount for the manufacture of a pharmaceutical agent, preferably
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10 SEQID NO: 1 <CCR5>Pz01.F3 heavy chain, variable domain
SEQ ID NO: 2 <CCR5>Pz01.F3 light chain, variable domain
SEQID NO: 3 <CCR5>Pz02.1C11 heavy chain, variable domain
SEQID NO: 4 <CCR5>Pz02.1C11 light chain, variable domain
SEQID NO: 5 <CCR5>Pz03.1C5 heavy chain, variable domain
15 SEQID NO: 6 <CCR5>Pz03.1C5 light chain, variable domain
SEQID NO: 7 <CCR5>F3.1H12.2E5 heavy chain, variable domain
SEQID NO: 8 <CCR5>F3.1H12.2E5 light chain, variable domain
SEQID NO: 9 Heavy chain CDR1
SEQ ID NO:10 Heavy chain CDR1
20 SEQ ID NO:11 Heavy chain CDR1
SEQ ID NO:12 Heavy chain CDR1
SEQ ID NO:13 Heavy chain CDR2
SEQ ID NO:14 Heavy chain CDR2
SEQ ID NO:15 Heavy chain CDR2
25 SEQ ID NO:16 Heavy chain CDR3
SEQ ID NO:17 Heavy chain CDR3
SEQID NO:18 Light chain CDR1
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ledDrE¥eren€@® dndPq14228)stiag Ztr@@&)vhdlﬁdaﬁo, aidl. the, et




Thomresen, J.E., et al., M. Immunol. 37 (2000) 995-1004 Thotakura, N R,
andBahl, O P., Meth. Enzynol. 138 (1987) 350-359 Trkola, A, et al, J.
Virol. 73w028&20038966- 8974 Tsinmanis T., |nmunol ogy Lett @C3/E®PB006A0ND3) 55-61
US 2001/ 0000241 US 2002/ 0048786 US 2002/ 0061834 US 2002/ 0106374 US

2002/ 0146415U S 2002/ 0147147 U S 2003/ 2003440 U S 2003/ 0044411 U S

2003/ 0049251 U S 2003/ 0099645 U S 2003/ 0100058 U S 2003/ 0152913 U S

2003/ 0165988 U S 2003/ 0166024 U S 2003/ 0166870 U S 2003/ 0195348 U S
302%053230@@131\@@9/ 0043088 dbai®@ @)RY9, 337 U S 4,301,144 U S 4,496,689 U S
, , LA17 U S US 5,202,238 US 5,204,244 U S

6, 528, 625 &@@2{@434 vvésf%}ﬁig‘%écégﬁluu Res. 48 (1998) 870-880 WO

00/ 34317 WOSBAIN2HZIWO 01iglcheingBa/ 58915 WD 01/ 58916 WO 02/ 22077 WD
2002/ 0831725 ME133834933666 YR HARACOREB30

5 SEQ ID NO:23 Light chain CDR2

SEQ ID NO:24 Light chain CDR3
SEQ ID NO:25 Light chain CDR3
SEQID NO:26 v1 heavy chain constant region
SEQ ID NO:27 v4 heavy chain constant region

10 SEQ ID NO:28 k light chain constant region
Antibody Nomenclature
<CCR5>Pz01.F3: Antibody A SEQIDNO: 1,2
<CCR5>Pz02.1C11: Antibody B SEQID NO: 3,4

15 <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

20 Fig. 1: CCRS5 fusion assay, comparison of 2D7 and antibody B
Fig. 2: CCR5 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 expressing cells ( CHO or L1.2) together with the adjuvant CFA (complete
Freund's adjuvant). This is followed by one further intraperitoneal immunization
after 4-6 weeks with again the same 107 CCR5 expressing cells together with IFA
(incomplete Freund's adjuvant). Thereafter each mouse is administered with again

30 10’ 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



WO 2003/ 072766 WD 87/ 05330 WD 98/ 52976Patent Clains 1. Antibody binding to
CCR5 characterized in that the vari abl e heavy chain am no acid sequence
CDR3 of swodo@ntdiwody is sel ected fromthe group consi sCmEPedosiobm®7heavy
chain CDR3 sequences SEQ ID NO 16 or 17. 2. Anti body according to claim1,
characterized in conprising a vari abl e2heavy and |ight region independently
sel ected fromthe group consisting of a) the heavy chain (VH) variable
dormai n defined by am no acid sequence SEQ ID NO.I and the light chain (VH)
vari abl e dompressidgfcellbedt ib{rawmOuslp usidg2x16) CERe eﬁwwn&ﬁﬁé]ﬁ wmvihe i3sdbloe domai n
defined by @tmdggb%;@lﬁlﬁgg_uence SEQ ID NGO 3 and the light chain variable
domai n defined by SEQ ID NGO 4; c) the heavy chain variabl e domai n defined
by ami no acid sequence SEQ ID NO 5 and the light chain variable domain
defined by $HQsidA Md donifly t he heavy chain variabl e domain defined by am no
acid sequence SEQ ID NO 7 and the light chain variable domain defined by
SEQ ID NG 8; or a CCR5-binding fragnment thereof. 3. Antibody according to
claim1 or Phe silamacdleof fedmice inhatniged dccardih@dxdy) ae fusobwabdnpalomybr i doma

ﬁgg&ngg&%wﬁ Qk) Eglgro y achrE%I?ﬁZ C% B>ZIQg%&'(qSJﬁara %eg?l zed in

that sai d a¢ells bthe ipyntiz welaqe;mu@ow 8 Qﬂft thgsaéme ﬁ\&lﬁ*hﬁf ¢igayelomat ype,

?:ne-lﬂ d IgGCHIZ §ell@?P3maAéE¥65§3@'I@@Q$LflSﬁd)eﬁ:lQéd‘;ﬁﬁl S8 s%bs?g n%&zb(e:L \S/eend
an a ond inter- inreqgio n an
CH3. 5. HybPiedism 1@8@@@&@ E*}:Q&'}>gt‘ fﬂrﬂéase 011:68 % PES)"
M<CCR5>Pz CBAf&5ca010 raam iRy kGlthres are #stet domepeeifit |anabodgommdacmom n

cont lnin n antl ccor di.n al |

et ety oo PRmRRY SRRk AGER ’g}lblgap"s& A bin G P RIRATRE SN pg®, Y |

t he manuf actieseresfticn witanmadousiectat p@mtﬂbsdts; on claged e Pbrocellfcell culhe

manuf act ure Hies% hgrapﬁﬁﬁ%@a&hﬁ%p&sa ﬂa&@sca%mrcwtéwcal m@f MBfedi cal |y
ef fective a unt o an ant| according to clains to 4. 9. Anucleic
aci d encodi Heesalepotitgd é‘ﬁfQ%a@é%ﬁbtlhéfBFn%serrbl i ng toget her with the
respectively ot her anti body chain defined bel ow, whereas said pol ypeptide
is either a antl e conprising as CDR sequences CDRI, CDR2
and CDR3 an%j) B}{%‘g'l §8¥8§a]% %he group consisting of SEQ ID NOs:

9 10, 11 12, CDR2 bel ng selected fromthe group consisting of SEQ I D NGs:

17 8 an s dl%?'&gﬁ £alief DLOL IR SLAP GRS U R EEARNS: 16,

aln varil a hal n rsin
regions hn ed to murlne variable regions, can been constructed as follows Two

chimaeric heavy chain expression vectors are constructed consisting of the anti-
CCR5 mouse VH linked to human IgG1 and human IgG4 constant regions in the
expression vector pSVgpt. A chimaeric light chain vector is constructed consisting

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

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



sequences CDRI, CDR2 and CDR3, and CDRI is selected from SEQ ID NGs: 18,
19, 20, CDR2 is selected fromSEQ ID NGs: 21, 22, 23 and CDR3 is selected
from SEQwO 2bigsto3@d, 25, wherein said CDRs are sel ect ed pcmadwpeadersrd y of
each other. 10. Method for the treatnent of a patient suffering froman

I mmunosuppr essi ve di sease, characterizgyf by adm nistering to the patient a
therapeutically effective amount of an anti body according to clains 1 to 4.
11. A Method of nodifying the CDR sequence of an parent antibody binding to
CCR5, char agtagigleed in sel ecting a heavy chain CDR sel ected fromthe group
consi sting of %E I D 1 5.and 7 an . I | chain CDR
sel ected froM Wgtl&?8ﬁl§gpé%sﬁf§)@jtlﬁs%§%%r§g%mﬂg%\féﬂ) %&E?&%@ﬁg%@ﬁ provi di ng
a nucl ei ¢ dgtd encodi ng said am no acid CDR sequence, nodifying said
nucleic acid in that one amno acid is nodified in heavy chain COR, one
amno acid is nodified in heavy chain CDR2, 1-3 anmjno acid are nodified in
li ght chai nExpppssioniplasmids pacosiigmuiang 2R $R2 YL 4 YheavEihrgs eBRge and/ or

(1]-3% ami no a&jteag@d By @it@aﬂéétfeceﬂluugeitlésgmdf tﬁé'l?rﬂﬂ ORI pressipr phsinity \Atﬁﬁitgdhaodi fid ed
am no acl uenge,..| an. anti po S Crur asusy i ng er sal
ant i bodybi n BIC%@E%Q% gﬁtﬂ'r]%‘é‘fcé%t mgagféf%ﬁ Kg‘d{#’iag e@rf‘ﬁ a‘ieh%esélﬁfﬁ?ﬁ%dy bi nds

to CCR5. 12tablat Aatdnd acids fre npndeuet dcoordfg tarElantimbedyg Bidebinarg GML,GCR5 whi ch
do not bind F r t anpd/ q rackert PRt nce of a
Ul of o aci 8 eH8ba G ‘TRe gy dhal R02f PERSTKARE 1A AR, AeaRgNe

bi ndi ng t o PORSNs of nsainfipelagicll” buetesta Hifilnrkd, NHBk PS‘gh%FtlﬁBdNPi &d-3ALi body
does ot bigg9§%g and/ or Fcg receptor, said nodified nucleic acid and the
nucl eic acid encoding the Iight chain of said antibody are inserted into an
expression vector, said vector is inserted in a eukaryotic host cell, the
encoded protein is expressed and recQublead fromthe host cell or the
supernant. 13. Anti body binding to CCR5 which do not bind Fcg receptor

and/ or Cl g~characterized-inthat—said—ant+bedy—+ts—of—huran—+gd

t ype. SEQUENGBtipeSTANGrevibtion |F Mutdgbhsrapn- La RocheDag@riplip0> Ant i bodi €s

agai nst nd u her eqf 30> 23pD > 20Q£138. 0 <151>
2004- 04- gg@f@m zgge(’ili’%> Patpéﬁ‘%?gg’vers?g%%.ﬁl%afgﬁgg 1 <211> 119 <212> PRT
<213> nouse <400>|1 G u Val |IGPIS83 wal Gloulebsleiy iy dbihe hEpaval [Lys Pro

DU

Gy Gy specified by | y1-heavy chain is replaced by the amino
E233P; acid sequence Pro,s3ValysaAlasss of the
1234V; human y2-heavy chain.

L235A; delta

G236; The amino acid sequence

A327G; AlasyyLeusssProsyeAlassgPross; of the
A3308S; human y1-heavy chain is replaced by the
P3318 amino acid sequence

GIY327L€L1323PI'03298€1'33()S61‘331 of the

human y4-heavy chain

IgG1 IgG1v2 L234A; The amino acid sequence LeupssLeuyss of
1235A the human y1 -heavy chain is replaced by
the amino acid sequence AlajssAlayss
IgG4 IgGavl $228P; Serag of the human y4-heavy chain is
L235E replaced by Proysg and Leuyss of the
human y4-heavy chain is replaced by
Glugss
IgG4 IgGax §228P Serys of the human y4-heavy chain is

replaced by Pro,s




15 10 15 Ser Leu Lys Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe Ser Thr Tyr

20 25 30 Ala Met Ser Trp Val Arg G n Thr Pro Qu Lys Arg Leu Gu Trp Val 35
40 45 Al awBenoddogioBer Thr Gy Asp Asn Thr Tyr Tyr Thr AepT@®Proodmb29s¢ g 50 55
60 Gy Arg Phe Thr lie Ser Arg Asp Asn Ala Arg Asn He Leu Tyr Leu 65 70 75
80 G n Met Ser Ser Leu Arg Ser A u Aspehr Ala Met Tyr Phe Cys Thr 85 90 95
Arg Gy Arg Ay Asp Arg Ay Asp Leu Phe Ay Tyr Trp Ay Gn Ay 100 105 H O

Thr Leu Val_Thr Val Ser Ser 1 10> 2 .<211> 1 212>. PRT. <213

Touse<a00o BERIBUOR T GAH RS S ETras Fbig et bR PPN AT PR v
Gy 1 5 10 2B iSthangydtoMabliiir Met Ser Cys Lys Ser Ser G n Ser Leu Leu Tyr
Arg 20 25 30 Gy Asn G n Met Asn Tyr Leu Ala Trp Tyr Gn A@n Lys Pro Ay
Gn 35 40 45 Ser Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg Qu Ser Gy
Val 50 55 cExamiple dsp Arg Phe Thr Gy Ser Gy Ser Gy Thr Gu Phe Thr Leu

Thr 65 70 7 e].ﬁ:%eﬁ'%iﬁsﬁﬁﬁxsér Val Lys Ala Gu Asp Leu Thr Val Tyr Tyr Cys Gn
Gn 85 90 9 yr Tyr Thr Tyr Pro Arg Thr Phe Ay Gy Ay Thr Lys Leu Gu

lie 100 105 110 Lys Arg <210> 3 <211> 117 <212> PRT <213> nouse <400> 3 G n
Val Gsn Leupt ¥sy  gp186TexfieVsilyf Bl Yells €0 xVEJ* B/ R0 /Sedll) Grarsekded £0a 15

white 96 microtiter plate in DMEM medium supplemented with 10% FCS and
2pg/ml doxycycline. At day 2, 100pl of supernatant sample or antibody control per
well is added in a clear 96 microtiter plate. Then 100pl containing 8x10* CEM-NKr-
Luc suspension cells in medium are added and incubated 30 min at 37°C. The Hela
10 cell culture medium is aspirated from the 96 well plate, 100pl from the 200ul
antibody/CEM-NKr-Luc mixture is added and incubated over night at 37°C. At day
3, 100pl/well Bright—GloTM Luciferase assay substrate (1,4-dithiothreitol and
sodium dithionite; Promega Corp. USA) is added and luminescence is measured

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

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

CEM.NKR-CCR5-Luc (Catalog Number: 5198) is a T-cell line available from NIH
20 AIDS Research & Reference Reagent Program McKesson BioServices Corporation
Germantown, MD 20874, USA. Cell Type: CEM.NKR-CCR5 (Cat. #4376) was
transfected (electroporation) to express the luciferase gene under the
transcriptional control of the HIV-2 LTR and propagated in RPMI 1640 containing
10% fetal bovine serum, 4 mM glutamine, penicillin/streptomycin and 0.8 mg/ml
25 geneticin sulfate (G418). Growth Characteristics: Round lymphoid cells,
morphology not very variable. Cells grow in suspension as single cells, which can
form small clumps. Split 1:10 twice weekly. Special Characteristics: Express
luciferase activity after transactivation of the HIV-2 LTR. Suitable for infection with
primary HIV isolates, for neutralization and drug-sensitivity assays (Spenlehauer,
30 C., et al., Virology 280 (2001) 292-300; Trkola, A., et al., J. Virol. 73 ( 1999) 8966—
8974). The cell line was obtained through the NIH AIDS Research and Reference
Reagent Program, NIAID, NIH from Drs. John Moore and Catherine Spenlehauer.
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I1Csp values are 0.38 pg/ml for antibody C, 0.79 pg/ml for antibody B, and 7.0 pg/ml
for antibody A. ICsy values are e.g. also measured in the PhenoSenseHIV assay
(ViroLogic, Inc. USA) using JRCSF strain. The ICs values are 0.16 pg/ml for
antibody C, 0.17 pg/ml for antibody B, 0.82 pg/ml for antibody A and 1.4 pg/ml for
antibody 2D7.

Example 4
Antiviral assay with live virus

PBMCs are prepared from buffy coat isolated by density-gradient centrifugation
using Lymphoprep™ (Nycomed Pharma AG, Oslo, Norway). Cells from four
different donors were mixed, stimulated for 1 day with PHA and subsequently
cultured in RPMI medium containing 1% penicillin/streptomycin, 1% glutamax,
1% sodium pyruvate, 1% non-essential aminoacids and 10% EBS, for two days in
the presence of 5 U/ml IL-2.

100,000 PBMC in 50 pl are added to 100 pl 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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shown in table 2.

Table 2:
10 Inhibition of HIV growth in human PBMC
IC50 [pg/ml]
Antibody JRCSF NI-Bal
2D7 0.271 0.076
A 0.016 0.045
0.025 0.025
C 0.013 0.029
Example 5
CCRS5 Cell ELISA

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

15 incubated overnight at 37°C. Thereafter medium is aspirated and 40 pl fresh
medium is added. 10 pl in medium diluted antibody is added and incubated 2
hours at 4°C. Medium is aspirated, 100 pl Glutardialdehyde (¢ = 0.05% in PBS) is
added and incubated 10 min at room temperature. After washing 3x with 200 pl
PBS, 50 pl 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
(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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70 75 80 Arg Met Asn Ser Leu G n Thr Asp Asp Thr Ala lie Tyr Tyr Cys Ala 85
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105 110 Vval lie Val Ser Ser 115 <210> 8 <211> 108 <212> PRT <213> nouse
<400> 8 Asp lie Gn Met Thr G n Ser PrapAla Ser Leu Ser Ala Ser Val Gy 1 5
10 15G u Thr VvVal Thr He Thr Cys Arg Ala Ser Gy Asn He Hs Ay Tyr 20 25
30 Leu Ala Trp Phe @ n Gn Lys Gn Gy Lys Ser Pro Gn Leu Leu Val 35 40 45
Tyr Asn ThrSecysd Thiibddyu tectiGhianGbydi/édonirgateSel angihpdpPhgaiggrmaine &= 55 60

Ser Gy Ser /0 hB' s 26538 1 Ho biStelh € Asn Ser Leu G n Pro 65 70 75 80
Gu Asp Pheangy ]}snlo%r’ ﬁ}f oys gl%n I—(lxsefh—-:is Tyr Asp Leu Pro Arg 85 90 95
Thr Phe Gy Gy Gy Thr Lys Leu Gu He Lys Arg 100 105 <210> 9 <211> 5

<212> PRT <Rb3mniouseMs4@0p2 {rToIBADr wiha dikfangl 10 96 <BRA$>200 yw@ddl> 5

<212> PRT <213> < > '
ygromr}r%ills oclrllle0 Bialgr]ic())sti\cléle bm%% DCJ%)y val Hs 15

5 ELISA-Blocking: Roche Diagnostics GmbH, DE #1112589, 10%(v/v) solution in
water, 1/10 diluted in PBS

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

The results are shown in Fig. 2.

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

To determine the ability of the antibodies of the invention to bind to FcyRIlla
(CD16) on Natural Killer (NK) cells, Peripheral Blood Mononuclear Cells
(PBMCs) are isolated and incubated with 20 pg/ml of antibody and control
antibodies in the presence or absence of 20 pg/ml of a blocking mouse antibody to
15 FcyRIlla (anti-CD16, clone 3G8, RDI, Flanders, NJ), to verify binding via FcyRIIla.
As negative controls, human IgG2 and IgG4 (The Binding Site), that do not bind
FcyRIIla, are used. Human IgGl and IgG3 (The Binding Site) are included as
positive controls for FcyRIIla binding. Bound antibodies on NK cells are detected
by FACS analysis using a PE-labeled mouse anti-human CD56 (NK-cell surface
20 marker) antibody (BD Biosciences Pharmingen, San Diego, CA) in combination
with a FITC-labeled goat F(ab), anti-human IgG (Fc) antibody (Protos
Immunoresearch, Burlingame, CA). Maximum binding (Bmax) is determined at
an antibody concentration of 20 pg/ml. Control antibody (human IgG4) shows up
to 30% Bmax compared to 100% Bmax for human IgG1. Therefore “no FcyRlIlla
25 binding or no ADCC” means at an antibody concentration of 20 ug/ml a Bmax

value of up to 30% compared to human IgGl.
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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 NO:3 and the light chain variable domain defined by SEQ ID NO:4;
c)  the heavy chain variable domain defined by amino acid sequence SEQ
ID NO:5 and the light chain variable domain defined by SEQ ID NO:6;
d)  the heavy chain variable domain defined by amino acid sequence SEQ
ID NO:7 and the light chain variable domain defined by SEQ ID NO:8;

or a CCR5-binding fragment thereof.

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

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

second inter-domain region of aa 330 between CH2 and CH3.

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

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

to 4 in a pharmaceutically effective amount.
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a)  an antibody heavy chain comprising as CDR sequences CDR1, CDR2
and CDR3 and CDRI1 being selected from the group consisting of SEQ
ID NOs: 9, 10, 11, 12, CDR2 being selected from the group consisting of
SEQ ID NOs: 13, 14, 15, CDR3 being selected from the group consisting
of SEQ ID NOs: 16, 17,

b) an antibody light chain variable light chain comprising as CDR
sequences CDR1, CDR2 and CDR3, and CDR1 is selected from SEQ ID
NOs: 18, 19, 20, CDR2 is selected from SEQ ID NOs: 21, 22, 23 and
CDR3 is selected from SEQ ID NOs: 24, 25,

wherein said CDRs are selected independently of each other.

10. Method for the treatment of a patient suffering from an immunosuppressive
disease, characterized by administering to the patient a therapeutically

effective amount of an antibody according to claims 1 to 4.

11. A Method of modifying the CDR sequence of an parent antibody binding to
CCRS5, characterized in selecting a heavy chain CDR selected from the group
consisting of SEQ ID NOs: 1, 3, 5 and 7 and/or an antibody light chain CDR
selected from the group consisting of SEQ ID NOs: 2, 4, 6 and 8, providing a
nucleic acid encoding said amino acid CDR sequence, modifying said nucleic
acid in that one amino acid is modified in heavy chain CDR1, one amino acid
is modified in heavy chain CDR2, 1-3 amino acid are modified in light chain
CDR1, 1-3 amino acids are modified in light chain CDR2, and/or 1-3 amino
acids are modified in light chain CDR3, expressing said modified CDR amino

acid sequence in an antibody structure, measuring whether said antibody
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70 75 80 Lys His Lys Val Tyr Ala Cys Gu Val Thr HHs An Ay Leu Ser
90 95 Pr owv@aboeliosiohys Ser Phe Asn Arg Gy G u Cys 100 1@ET/EP2006/002974
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binds to CCR5 and selecting said modified CDR if the antibody binds to
CCR5.

Method for the production of an antibody binding to CCR5 which do not
bind Fcy receptor and/or Clq characterized in that the sequence of a nucleic
acid encoding the heavy chain of an human IgG1 type antibody binding to
CCR5 is modified in such a manner that said modified antibody does not
bind Clq and/or Fcy receptor, said modified nucleic acid and the nucleic acid
encoding the light chain of said antibody are inserted into an expression
vector, said vector is inserted in a eukaryotic host cell, the encoded protein is

expressed and recovered from the host cell or the supernant.

Antibody binding to CCR5 which do not bind Fcy receptor and/or Clq
characterized in that said antibody is of human IgGl1 type.

Ser
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