invention relates to anti bodies to hunan nonocyte chenpattractant protei
(MCP) - 1 swolot/eesithe use of such antibodies for the treat mepCT/8P01di7¢68ases

di sorders which involve mgration and activation of nonocytes and T-cells,
e.g. inflammtory di seases. Published Japanese patent application JP
05276986, (Sumtonmo Electric Co.) descrl bes the preparatl on of rodent
nmonocl onal anti bodi es to hunpANVIE ‘ NI ni ng MCP1 and for
treati ng and di agnosi ng di seases Whl ch i nvoI ve macrophage infiltration.

Publ i shed Japanese patent application JP 09067399 (M tsui Toatsu) describes
t he preparati onThib invention relanow] antibddiea nd nineh rmmd:ﬁe bhmattfdﬁ]anﬂprbnemrﬂvﬁﬂky—l

t ransf or ned er.i her od cells fo use he tre nt . of

i nfl ammat i GH‘P tOgE‘bP‘F ﬁ'éﬂﬁ'gé °r|c5'é‘%‘é‘?‘i‘fm‘3’b8 ﬁ"&ﬁaﬁsaﬁd é‘?"fﬂq_féé’ IVPlNE; j i n)
descri bes %ﬁﬁa@énaﬁﬁaﬁ@at@n bbHdCH1ed andTcdlld el g. Giffamafory @is@gesant i - MCP- 1

anti body for treatnent of cerebral infarction. W have now prepared

i nproved antibodies to hurran MCP-1 for use in the treatnment of diseases and
di sorders which n TR Ils.
Accordingly t hep#mn}égént o &h@@ﬁ&%@&?ﬁl% Sﬁ’é‘“m ecé/cl vﬁ?&iﬁgnb%g
conpri ses ale @ajaragon obroddntngomclbml entibodies fortyman M@?&i;hsaﬁlié‘on detamnmgigMﬂP-l n

heavy chain variabl e domain (VH).which c rises | ri abl e
regi ons |an 3 %@&gﬂégg) h‘ﬁlggieﬂl@e F‘ﬁ‘ém Bilalﬂfé

Hi s- Tyr - Tr padvhése palent n&u&‘mﬂodmeanmm TRalsUetérbes ﬁ;e R@fo on ofhuman
Asnl | e- Gluch‘E % a'i)?Ser-GluL Tyr - Val - Asp- Ser - gkh? , and
sai d CDR3 mgppqa{gnql ﬁ@xbaﬁlpﬁ@ hyajap 1%9 BV transformed human penpheral blood cells

Asp- Leu- A val ents
t her eof . Agcrc()i} F"t%t gqo\r‘:ventl gﬁ%aﬁ%mgéggﬁ&elpg&nﬁ\@%f%l %lilr%%rpo ecul e
whi ch corrpr('i[‘am dascrrbestusgeﬁabeﬁtBrlrnglnbmremq:mulmsa Ingnantanti-d4CR-1 amibody for

i mmunogl obul in | |&h % vtarl abl e domai n (VL) whi ch corrprl ses in sequence
hyper var i afea™MeBLP §HE arctioBny z2' and CDR3', said CDR' having the am no
aci d sequence Arg-Al a- Ser-GI n-3dy-Val - Ser-Ser Al a- Leu- Al a, said CDR2'

havi ng the am no acid sequence Asp- Al a-Ser-Ser-Leu-Jd u-Ser, and said CDR3'
havi ng the ani nW%'EﬁVEI“%‘é(REF@N@é impraved antitmies to prnaa MEP1 fox use inihg trgatmentiof
equi val ent faorders whiln 0, O firakBn BETAFRRNQ dnd Tlcdf, aspect

t he i nvent ?’fh%%@. é’§ Y vsvl ngle d In lIQ/CP Ql}l’ﬁl grgngﬁ%éy%gu etgglkprl sing an
i sol ated i nmunogl obul i n heavy chain conprising a heavy chain vari abl e

domain (VH) as efl ave. .ln a eco ntion al so
provides an MCP? ?’Hg‘p' ﬂ% ‘ﬂ%ﬁ“&%‘lm“ M‘gﬁﬁgmgi&gﬁmﬁeé:g@)}v%%ongﬂgs Rl ght
chain (VL) avigendiridingdheraomgising avdeast bnesSikinthnblbbulin hediglichdn vaHabl domaa QWY | ses
at | east one antigen bhindin ite ¢ rising. _a)_an i nmuunogl ohulin heavy
hai i var | TG CoEREIRe A DA MR e SR DI 0 GRS o, o) ving

regi ons CDigle arfil5%cid SuérebBlis- Bl thp FRiRSeh At @)@hﬁvﬁ%\ﬂ%%ﬁfd i PRGBS Ksn-

Hi s- Tyr-Trp- Met-Ser, said CDRZ having the am no acid sequence

Asn-1le-d d@@m@pf@ﬁlﬁéﬂ GlueLysylyr- TWVMSPM -Vak-bysely, amll saidy(PRJ having ihe

,Saglpfj Lgﬁ'_:% LL%O”&ZL &r_@@é %&;yﬂ%sélu?g Li%ﬂ (i-ﬂsbﬁ y- %g)pG “Tyr-Phe-As %)Leu, and direct

i rmunogl| obwk]umalbntgﬂrbreohal n vari abl e dOITB.I n(Vv,.) V\:hl ch conprises in
sequence hypervariable regions CDRI', CDR2' and CDR3', said CDRI' having
the am no acid sequence Arg-Al a-Ser-An-Gy-Val-Ser-Ser-Al a-Leu-Ala, said
CDRZ' having the ami R@c@d&hﬁy&ﬁ%ﬂ%a&%@rd\h&s&?h&(ﬁelbih@ﬁgﬁolécﬁ@ﬁvhlcﬁnd sai d

CDR3' having the am no acid sequence G n-G n-Phe-Asn-Ser-Tyr-Pro; and
di rect equicPEIPESSS 8n Antigen Binding site comprising at least one immunoglobulin light chain variable

; WKYZe3e63T| h” 6T~WO 02/ 02G0 ANTI BODI ES TO HUMAN MCP-1 PCT/ EPO1/07- 468 Thi/s Y
E Tﬁ;

domain (V) which comprises in sequence hypervariable regions CDR1’, CDR2’ and CDR3’, said
CDR1’ having the amino acid sequence Arg-Ala-Ser-GIn-Gly-Val-Ser-Ser-Ala-Leu-Ala, said
CDR2’ having the amino acid sequence Asp-Ala-Ser-Ser-Leu-Glu-Ser, and said CDR3’ having
the amino acid sequence Gln-Gin-Phe-Asn-Ser-Tyr-Pro; and direct equivalents thereof.
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Unl ess ot herw se indicated, any polypeptide chain is herein described as
havi ng an am no aci d sequence starting at the Ntermnal extremty and

endi ng awad é26i0t ermi nal extremty. Wien the antigen bi nORGRERILIZIGBONPri ses
both the VH and VL domains, these may be | ocated on the sanme pol ypeptide
nol ecul e or, preferably, each domain may be on a different chain, the VH
domai n being part of an inmmunogl obulin heavy chain or fragment thereof and

the VL bei ng pat ¢ fitst aspect theinysaHemprayvides a single domein MCBrl bindingspleculher eof . By
"~VI CP- 1 hj ndi. S ofSBARE Vi foa i g 1 0 t he
MCP-1 ant ib&é’g‘ﬂhge[‘?%%@%‘ﬂﬁt%ﬁé“‘dé’r% gassocﬁ@&é&%@'ﬁ%ﬁﬁﬁ%&@%ﬁl%@% e bi ndi ng
reacti on niy) isalefivdvabot®y st andard net hods (qualitative assays) including,

- for exanple, a bioassay for determining the inhibition of MCP-1 binding to
its receptor, i.e. the chenokine receptor (CCR)-2, e.g. CCR2B, or any kind
of bi ndi ng assayssecohd Bpéct tivrigventior lsoprovdatah WMCR-0 binding nicduleicomphdigh an
anti body of 2 WO 02/ 0260 PCT/EPO1/07-468 unrel ated_specificity, but

pr ef er abl ybodi heaye(Vag Ard Fehb eRage( Vi) varigble domaips i which said MGP-1bindingimglecdle of t he
MCP- 1 bi ndi 3@8RLERA 65 Htictd GindilE&RchRPridi: MCP- 1 may be shown) for

i nst ance, ddloﬁg’gggélaAcore asslgy. Exlgg/rrpl es grfl ntigen binding nol ecul es include
anti bodi es as ) atousnogighilindesvyshain virableiddmandVarwhichtomeprises in Gigenge af t ed
or human anti bodi es or. any f e &:fn o) and. Fah
fragnents, as &éﬁ’ﬁ”aé‘é&gf'?%ﬁnétﬁig?ﬁbg?g’s’ﬁiﬁgﬁ‘%’s Rt:Y llg{ g%”?‘?gi%?‘@‘é‘? Qi ngl e
chai n anti body sefuefideHis T9i-Tiplet/Sér| cald CDRD havirigahodmind acid setpynca Adn-Tie G-

chai ns of an anti body _covalently bound by a peptjde_|linker usually.
consisting of fHefsR 13(‘3"”3@“3&‘?#@" bf‘i‘géljgsﬁr%f'é’pﬂyds;ﬁ% sif (R byvingithe,
aci ds. Ther ef Oraﬁﬁnosxeme@leﬁ&e; A yétuegﬂm.lx._e@.mg.aﬁl a?n NS PRAAREu RRA L Of

the heavy and Iight chains ant i's believed that the small| ‘peptide spacer
shoul d be | ess bamt imgeymoglobiialight chaw|variablerdomain (Vohwhich @mprises insequencant i body”

is nmeant an antj body. i.n_whi e t gi , i.ght, chains
or both are of cr%%‘a%lﬁfeg;loﬁﬁm e’@g%f\?gﬁllban ésgg%%sn%@%%?wg \c/‘?/ and

| i ght chai ns arsequehcenrg-AlaHSBNGIEG- ValRSer-Sed)Alo-LbwAl, suid CDRRUR@AhgQhe ghhifo but
derived froma different human antibody. By " CD%%U ed, anti bqody" i s neant
an anti body in aﬁ)ﬁisﬁqvc{‘%él\sﬂyﬂéﬁéﬁ?r&kﬂ%&?‘éﬁi’ gk sa 3" havips therampuciacid om a
donor anti body seqiidfids GR-CnPRAAGMBBCTrS:&. Marine) antibody or a different
human anti body, while all or substantially all the other parts of the

i mrunogl obandidirecs eguivalengs themaek ant regi ons and the highly conserved parts of
the variable domains, i.e. the franework regions, are derived from an
acceptor anti body, e.g. an antibody of human origin. A CDR-grafted anti body
may however corlindssotherfwase iadicatal, any midypeyitide bbaindis hereinslespuibert & haming e amino

framework regions, for. ins ce i.n.the part f t framewar k regi ons

i acent -ttt Sraoengs il FIbf S oty e o eriing oL e ChREpRAL ekt an
anti body in which the constant and vari abl e regions of both the heavy and
i ght chains are all of human origin, or substantially identical to

sequences of hdWess the angigen binding yite cemprises both theoyy and Vidiomains,thess smay band
el udes . h ) . . . . . -
vari abl o aactan e shhAENpERidinIReAt ok by etfudifail By bt G Aok chhi
count er par the Vudomain being part of dnciohmunogieldin héavy chairsori frag@entGbetr66f a8d the V), beisp
5545806, USP, 5569825 . P 425, USP S661016, USP 5770429,
EP 0 438479 M“@ﬁ@ﬁ%g%gﬁ%F&%%?ﬁ?%ﬁ%irl y preferred MCP-1 bindi ng
nol ecul es of the invention are human anti bodi es especially the AAV293,
AAV294 and ABNQ12 anti bodies as rei nafter described in the Exanples.

(' The AAV293 23?31 Bg‘a%lgéﬂ &gmﬁ@ﬂﬂ?mt%m_ w capg eﬂémélzgr%thal%’nﬁn

1 gGA/ x 3 aniDdthErdiont Or RésbLimBPwith Stfrer ABleaiMs! TR YindiHb feadtich xﬁfy;%% v by

identical in other respects. The AAV294 antibody is a human I'gd 1 x anti body
whi ch has standardisneshodls fqualitativerassays)dncludinge for iexsmiple, @ biopssayfos detopnmiog thex c e pt
for single am. . Ny T ) C - FR3'
of Vr,, asmﬁlg}ru g‘?%g@tbg r des tl%t%{esge‘{é@ o{,ﬁ.gqg%n%‘&é@%ceﬂm (%C’ﬁ}%, ggﬁ%mﬁ’dm

any kind of binding assays, with reference to a negative control test in which an antibody of
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Thus in preferred chineric antibodies the variable domains of both heavy
and |ight chains are of human origin, for instance those of the ABN912

anti body whopbesr € shown in Seq. 1d. No. 1 and Seq. |d. NeCT/BrPoth&8const ant
regi on donmai ns preferably al so conprise suitable hunman constant region
domai ns) for Jinstance as described.in "Sequences of Proteins of .. ..

mmno) boi SAPiER pEPEE BugiEiEtabiy e Jpme AR Siied AdafteE gy inding of
Human  Ser Ve @4CP-Pbiding nidisdtlelof386 invérftion MEMCPBnay Besshbiwhiifer Mftarideahkh
Hypervari abl e regi ons nay be associated with any kind of framework regions,
t hough preBEA®EE 358 e of human origin. Suitable framework regions are
described in Kabat E. A et al, ibid. The preferred heavy chain framework is
<« a human heavy chain framework, for instance that of the ABN912 anti body

whi ch i s shownEkampRe@f antigen binding moleculesdnclidstantibhadies agproduned by BrRlls oFR2, FR3
and FR4 regions. In.a.siml ner %o 2 sho he .preterr.ed
ABNO12 | | gftoridiimgs aid Chithetlt r@ﬁa@ﬁg%@?ﬁgf‘é‘f&?‘ﬁb@?& ERBBER hele £ FRY
FR3' and F&d Fbdagaeass, ad\ivelk aqeigle/chainron siagte démdie gntibogies. pr ef er abl y human
framework regions, nmay be used to those shown in Seq. Id. No. 1 and Seq.
Id. No. 2, for exanple as described in Kabat et al. Ibid. Afew amno acid

resi dues of thg sfn?ﬁréﬁéﬂﬁEaﬂftibbﬁﬁi:d?ﬁﬁbs_oifﬂxeﬁﬁ’iébie?déhﬁhs bfitht R€avp @hd BehPEnaid@f an
framewor k adj acen differ fromthose of

to the hypervariable regions, may
t he rel evanutibddy ¢m@1dmb’rl@mgv kpapide linkpr @Pg‘% copsisting bl erod 0 b Qamigo acids,
properties. Accordin I Dvenid I LOVi - i ndi
nol ecul e wﬁfefeﬁaﬁ%o%pnrl |%s gdszsta{}&I‘%gcsl%' %%&g%t @ggﬁsﬁcﬁ‘gﬁﬁ‘g’,&g’f’?@a (‘:léerr{:?)'ﬁ f:(g'?sﬂagt
ei ther a f parsof tHohmivnarddightichaing amdiit 3bebevedithartte smallpeptidesspacet stwuldybeilgent i cal

to that shown in Seq. .1d. No. 1 startj.ng . wt| m.no acid a qQsitjon 1 and
endi ng wi t AMEAPIA B E W °§t"°’ﬂﬁ§‘§1t?%h%1§ e %""B?‘S’st‘“ﬂ??ﬂﬁw_ 0‘&5‘%&’_ B&% above
and a 59009&s§ﬂﬁ€§ ndGFhea\S o gt Fhalfs Giboth RESURRAR oStk Whd)ihe Fhriable! ddffnk C 2l

to that shown in Seq. Id. "No. 2, starting wwth amno acid at position 1 and

endi ng wi t bf bath heavaanddight cheiss arejof non-rgnanye.8 Jmine prigimof ofdwmen origin butd

agai nst a I A I i lu : BVZe] I ed in
29 non: hunra Qs Ml bt Pakdy" 89 CORUFRED el nly'af el #0°C !
xenogeni ¢ 4vhich e 19RdrORiable REgiorsIFODRE) /arel ddfived frota adignarantitsodsl Lsuelsl ady/no-human

hybri doma, when adm ni stered.fo humans, .elicidt, n undesji r.ab [ ne
response \A/Fﬁ'%ﬁ"q“ggﬁf’g 'oﬁﬁﬂlffe "ﬁg‘ﬂ?a&taﬁﬁbw ‘Y'H% a@Bﬁﬁ%ﬁtﬁ’i‘mB&?'k &'BPH‘TF?%““S
xenogeni ¢ bfiky iRkiRIebilh e.g Mhesconst@n régiors iafid the highly coferved pAdT tiRiVatilisli es as
t hey cannot be adm ni stered over a prol Ongég period of time. Therefore it

i s parti cudemips, be.shedranevorlpregions, aredsrivedfFem an acsepien aatiberdyné. &, an@ntibady ot |
CDR-grafte forh | i i i ‘%rrﬁuﬁ)t i elicit
a subst ant ??BTQ{B. ﬁggﬁ?%kr%aggg@% oaﬁenyg%bﬁriég?g?%ﬁ 0 unalfkfssl.a?wdb?oéw of

t he f or egoksegyynce inthe Fapewdrk regiohs MoPingtase rirtithe gantsod fele frameyiork regionnadjareatdn i s

selected from a human anti -1 ant i body which c i.Ses. | east ~a), an
munog) ob ey P AR ks 1t paf Hkp S feaChaf o AR o i i S e
vari abl e deirible regions of both thel Heawemd dipitehdilcard yipefiaman atigif, oreaistinsalliyDRI , CDR2
and CDR3 and (ij) the constant part or fra nt t&‘Qereof of . a human heavy
chai n; sai dfieriisal toseapenags PhmmARoFigingRqt fece i the same Antihody apg inclades i
CDR2 havi ”QntibB@ie%H’&e@gy Fhic® GIWRICK fhe murine immunoglobulin variable and constant part
Asn-11led u-d n-Asp-d y-Ser-d u-Lys-Tyr-Tyr-Val -Asp- Ser-Val -Lys-dy, and
sai d CDR3 Bengp h@egm repipged by dheir hymgu egnpterparts, e.g. as described in general terms in EP

Asp- Leu- G Yz i - v

i mmunogl obgﬁgr(\ﬁ :Ij' ?gﬁ%ﬁ%@%ﬁﬁ&%ﬁt ﬁ?ﬁ@%@?&m@%ﬁ%ﬁsﬁgﬁﬂw’ %SP
vari abl e déWH429,EP438474B1 ahdkEFPDMEB3 151 B vari abl e regi on and optional ly
also the CDRI', CDR2' hypervariable regions and (ii) the constant part or
fragment thereof of a human light chain, said CDRI' having the am no acid

sequence Ar g- ApatiGfirlyPréfeftd/MRL I BhedingSaslediled of i ifveRtionSisd BhnakRaliboaRyi Ny t he

. amno acid sequence Asp-Al a-Ser-Ser-Leu-G3 u-Ser, and said CDR3' having the
ani no aci d cspeefalyi 2B AN YIP4-and ABEDL 2 atibodiesas hereinafier desaribedyinithe| ent s

t her eof . i vel ap{%— oTalel j hai be
sel ected %fﬁﬁﬁ@@sémgl%‘g?gi n %d%ﬁnﬂg}ﬁurfag?%%{cgﬁ\%l&é dc%%%@%gﬂgn aﬁ?;iﬁ'bgken
bi nding site conprising a) a first domain conprising in sequence the
hypervari abl e regi ons CDRI) CDR2 and CDR3, said hypervari abl e regi ons

havi ng the am no acid sequences as shown in Seq. Id. No. 1, b) A second
domai n conprising the hypervariable regions CDR 1', CDR2' and CDR3', said
hypervari abl e regi ons having the am no acid sequences as shown in Seq. Id.
No. 2 and c) a peptide linker which is bound either to the N-term nal
extremty of the first domain and to the CGtermnal extremty of the second
dormain or to the C-termnal extremty of the first domain and to the
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and direct equival ents thereof. WO 0210260 PCT/EPA /07-168 As it is well
known, m nor changes in an am no acid sequence such as del etion, addition
or subst mobi/ees0f one, a few or even several am no aci dsPCEEPI1EESt 0 an
allelic formof the original protein which has substantially identical

roperties. Thus, t he m "di rect. _equi val ent eaf ' .i.s ant. ei | her
By i nol o WOt se et pliention FitugT Bopoiln TH Ra VA Sbgat o Ribeatinly
hypervari a%ﬁbdd?gdm&xmable GoiRLinaWhCICARBehtRIAEd tikfse of ARWRY3 aiceptdbr digdst 80%
honol ogous, preterably at_|east 90% hono| ogo(gég mor eFRr,ef erably at |east
95% honol ogHRe acid gharges &y SORAANd FRA 9f Yn andCDRh A FRA™ ofc¥y, a3 hereimglier 1 and,

(i) which {.s.haPARhERLin elglyl biting the binding of MCP-1 to its receptor
. substantially to the sanme extent as a reference nol ecul e havi ng framework
regions identical to those of nolecule X but having hypervariabl e regi ons

CDR1, CDR2 and i dentjcal to th h ' odd  No. 1 MOP- 1
. bi ndi ng nol ecul “ﬁﬁ\ﬁ‘%earr’]%{ %%%“ﬁ?ﬁ@ftég%%ﬁ%ﬁm@%@ﬁﬁ’? Rifpoth beavy and ligh Ehalis o xc )
(i) in whicRe éftRmay pAgH ot Bithie HIRGE 6Nthe ABR912 arftibbiB) wiGEiRGe sKIWR il Seq. @8R, and

CDR3' taken as a whole are at |east, 80% honol ogous) preferably at | east 90%
honol ogous)! #8589 Jd @2 Fhg copstantaggion deguaing preferally aléo cqmpprise, gnitable Buma) | abl e

regions as &EQM rérgguln%%aﬂs Cfor iitanct a8 8 crbed i Seidehcedol Bibtdins clff %Hﬁlgﬁ(ﬁ%ﬁéal

inhibiting the bi ng of MCP-1 to its receptof substantially to the sane
extent as dntexes€rBatebEdpetd VS Dopartmeyt 6fHaalshvanddiynenyi Services.RiblioHedlthiServicar t s

| dent i cal Fﬁatml!gcggﬁ%g%&ﬁg}{t havi ng hypervari abl e regi ons CDR, CDR2)

CDR3, CDRI , identical to those shown in Seq. Id. No. 1
and 2. In the present description am no acid sequences are at | east 80%

honol ogous to gne another if they have at | east 80% i dentical ami no acid
residues in a ﬁWW%‘%‘F@?PS\M eapsgciated with any kind of framework regions, though

preferably are of human origin. Suitable framework regions are described in Kabat E.A. et al, ibid.
The preferred heavy chain framework is a human heavy chain framework, for instance that of the
ABN912 antibody which is shown in Seq. Id. No. 1. It consists in sequence of FR1, FR2, FR3
and FR4 regions. In a similar manner, Seq. Id. No. 2 shows the preferred ABN912 light chain
framework which consists, in sequence, of FR1°, FR2’, FR3’ and FR4’ regions. Alternative
framework regions, preferably human framework regions, may be used to those shown in Seq. Id.
No. 1 and Seq. Id. No. 2, for example as described in Kabat et al. Ibid. A few amino acid residues
of the framework regions, in particular in the parts of the framework adjacent to the hypervariable
regions, may differ from those of the relevant defined framework region, e.g. to influence binding

properties.

Accordingly, the invention also provides an MCP-1 binding molecule which comprises at
least one antigen binding site comprising either a first domain having an amino acid sequence
substantially identical to that shown in Seq. Id. No. 1 starting with amino acid at position 1 and
ending with amino acid at position 122 or a first domain as described above and a second domain
having an amino acid sequence substantially identical to that shown in Seq. Id. No. 2, starting

with amino acid at position 1 and ending with amino acid at position 109.

Monoclonal antibodies raised against a protein naturally found in all humans are typically

developed in a non-human system e.g. in mice. As a direct consequence of this, a xenogenic
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- menbr ane boun

sequence are aligned optimally, gaps or insertions in the amno acid
sequences being counted as non-identical residues. 6 WO 02/ 02G 10

PCT/ EPO1i®Ye2id28s0The i nhi bition of the binding of MCP-1 t®dWEPMMACEHRt Or may
be conveniently tested in various assays including such assays are

descri bed : " N @&
meant t hatamﬁlgre re;) er%{écrregtrab ytgn rﬁ(ﬁéfa’e‘aﬁéﬁ\?yﬁﬁ‘r’rs&&ém ggﬁ‘ﬁié&gﬁﬁgﬁ on a
stati sti céadnnidastesponsswhich mq)kddpmmatﬂyd medld\mylhdoéunstmtgaartrmlﬁtlblxbmgamcur ves in

01 coul es TSGR Gt e B e o U S RTAES o o t ARl

bi ndi ng ofa gyYblongedtperibd 5ftnﬂa:¢nérerore(lmlﬁarmulw prbfe@édtowsé Slhgle difain, ¥indle Of t hat
- of, preferably substantiall the sane as, the 1 CSp of the correspondl ng

ref er ence domadechimerig SPRag2Rshb ar especplly éP‘F‘He?H‘“B%"?Fe”h‘We wtdikely to eligika assay

used may of binding of MCP-1 by
o u%aﬁf’lg%e rec ?%ﬁﬂe}é%%ﬁnéiﬂggggbh%ﬁ&ﬁ/@ 1 bi ndi ng nol ecul es of

t he inventi on, usi ng SPA technol ogy as hereinafter described in the

Exanpl es. Most ref t he human .MCP- 0 es at.least a)
one heavy charIHQ' gﬁg%%#&r’%e%m%{e\}’ “r‘%Fﬂr‘*iC‘?rg?‘?ﬁr% ﬁ'&\%"ﬂ% Eﬁ‘eéfmem?“d%l d
sequence ssdsteditbindl Huyhah d&NMCOPal anftibodyeHictsdomipfisdsat Bag. | d. No. 1 starting
with the am no acid atsﬁosmlon 1 and endlqr‘}g wth the am no acid at

posi tion 122 &hth immmesiabiliaheavyghain or fragmenthicreefadish comprises (Aadarigbleone | i ght
chain which cg Eu!n%s le(g'n\,r.' ajgla&egr%aﬁmw I&racﬁﬁlnem'aﬁdeﬁ@%ﬂ&ﬁo

substantially 1 entlc tot I n Seq 2 starting w t he
am no acid at thEownstangipatt oaﬁdgmdtmgomftarhmﬂaehm plaping 63id| CRR 1 having tholaijﬂQ and

t he const ant RaL of a tant part of a,h
heavy chain na$dSedUspes Eﬁg 'Trp Se'? %drq)ﬂ?ﬁa) n]}S % %srcq?:en{:?ﬁg] &
preferably of Glﬁle}WA&mey-Séi‘r(!ile-lmi-&’ine'rﬁb\l’al-mﬁ S'thaM.%’siGlﬁQnd meceas hh

constant part of a human |ight chain maly of the x or ~

i ncl udes the -theaming acuérrauence%mheyﬁ@ﬁ yﬂ&r H‘%‘Gb'r@*fpe@‘é(bTWPBF‘AﬁPrbe& aru} pe.
The am no aci a§ ﬁy%ulﬁihgﬁiéhaﬁa%?ﬁ%grﬁ&ﬂﬁkﬁ@?wﬂ% Lot gﬁ& (9' apld'd t et
al ibid. An -1 b|n nol ecul e of "the 1 nvention uce

reconbi nant [Okhprisagihe @Ji&@. hypervariablg region and optienally dso ME@RDBWDM ecul es
encoding the h%e'}gﬁn%gle qgg'l&ﬁ "Aju? (iim%tcops?anz part or fragment thereof of a human light chain,

said CDR1’ having the amino acid sequence Arg-Ala-Ser-Gln-Gly-Val-Ser-Ser-Ala-Leun-Ala,
said CDR2’ having the amino acid sequence Asp-Ala-Ser-Ser-Leu-Glu-Ser, and said CDR3’
having the amino acid sequence Gln-GlIn-Phe-Asn-Ser-Tyr-Pro;

and direct equivalents thereof.

Alternatively, an MCP-1 binding molecule of the invention may be selected from a single

chain binding molecule which comprises an antigen binding site comprising

a) a first domain comprising in sequence the hypervariable regions CDR1, CDR2 and CDR3,
said hypervariable regions having the amino acid sequences as shown in Seq. Id. No. 1,

b) A second domain comprising the hypervariable regions CDR1’, CDR2' and CDR3’, said
hypervariable regions having the amino acid sequences as shown in Seq. Id. No. 2 and

c) a peptide linker which is bound either to the N-terminal extremity of the first domain and
to the C-terminal extremity of the second domain or to the C-terminal extremity of the
first domain and to the N-terminal extremity of second domain;

and direct equivalents thereof.



WO 02/ 02G0 PCT/ EPOL/ 07-t GB8 constructed, placed under appropriate control
sequences and transferred into a suitable host organismfor expression. In
a very gevisiadeinner, there are accordingly provided (i)p@hEpomaresul es
encodi ng a single domain MCP-1 binding nolecule, of the invention, a single
chain MCP-1 binding nolecule of the invention) a heavy or light chain or
fragnments thereof or a MCP-1 binding nolecule of the invention and (ii) the
use of the DNAAgHieaull krovaf, niifve changesrin awamiho acid begpuenice duchtas deletivh, addivioR-ot

bi ndi ng nol ecyl e of _the |nvention by reconpj nan ans.  Th resent, state
of "t he art SHEUGHEHOF g7t & Ffteor e SoulaT IO oy fad i 1 el grBof B eysitdlos: ze

jthe DNA rTD|p_?(ﬁéih%_icﬂfha§mSthﬁliéﬁilidbxmaaIerNﬁﬂieE.he ! nf or mat i on provi ded herein

. i.e. the amno acid sequences of the hypervariable regions and the DNA
sequences coding for them A nethod for constructing a variable domain gene
is for exanple I | &y . i R4 |ef r&ed as
follows: A gengﬂgﬁggk}?ﬁgﬂﬂa&h\?gﬁ%gﬁﬁa}ng%&n%@ﬂﬁéf a %%%?ﬁgkeggggﬂ%%ﬁgfi city
i s cloned. bindingbidlecslegmeletde Enhcodi ng t he franework and hypervari abl e
regions are determned and the DNA segnents encodi ng the hypervariabl e
regions are renoved so that the DNA segnments encodi ng the framework regions
are fused tpHgetdwhichve hypaivaiable fgionsCDRE} CDR2 $hd EBRAtakeMas 4 WHSlE areableast e
restriction sites may be generated at the appropriate positions b

nut agenesi s of 3Pfdomosant. erefirebhyas l@ﬁta‘%%mancﬂ?&?@édwéar_ef%téeagtt‘%%ded
synt hetic CDR @lgﬁglgg%lg'% ?,;c?quﬁ%eﬁ?ﬁg?eggaﬁs oS ggﬂ(ﬁ N%(_'Ji:gllidf,il ng to the

sequences given In ese cassettes are provided with
sticky ends so that they can be ligated at the junctions of the franework

Furthernore,, it .is.not _nec . 0,.have s to the nRNA fr

pr oduci ng ﬁ%r iw&i? Y C@Bﬁqe ?ﬁﬁig}{"}é th? %&m % Sﬁggﬁ Zli Q13 rmo%%:#gmtﬁ@ﬂo?%f% for
the MCP-1 bi ndisient’i® b esferefce rdleculs havify £ ibévadik rebivns idehiicabidRhdse af m6Bcul¥X

90/ 07861 gives full_ instructions for_the production of an antibody _b§
reconbi nant DNRUthB¥Rg hwé‘éangblwﬁmaww\l\xﬁ% and QPR3 jspticghtodhose shavin Seq.

nucl eoti de sequergeiof the gene. The nethod conprises the synthesis of a
nunber of oligonucl eotides, their anplification by the PCR nethod, and
their splicing to give the desired DNA sequence. Expression vectors

conprising a_suu [ o . Qr. n i vy. and |ight ai n
conet ant | pat P YEEL g el fhirg LR RRE0R AL BYNRE R arofiPle &% 1
invention is prepared it 8 WO 02/ 02Q0 PCT/ EPOL/ 07-1G8 may be conveniently
transferred_in_ an, . ropriate expressj o) | ecul es encadi ng
singl e chail adt Wh‘g]gﬁ’ég‘gmﬁ’lgbegl?és %b&a&ﬁ@@%@ﬂ&p&w RBYS DR ptaken
exanpl e, as desgh wR6H atdt WasiBBURADIogbls, pidhatly atl1éee 509 ﬁ&ﬂ&@@)u@,?n&)! bri doma

or cell line deposit is necessary to conply with the criteria o
suf fici ency of Perdesably pitlpash95% homologous, to the hypervariable regions as shown in Seq. Id. No.

1 and 2 and

(i) which is capable of inhibiting the binding of MCP-1 to its receptor substantially to the same
extent as a reference molecule having framework regions and constant parts identical to
molecule X’, but having hypervariable regions CDR1, CDR2, CDR3, CDR1’, CDR2’ and
CDR3’, identical to those shown in Seq. Id. No. 1 and 2.

In the present description amino acid sequences are at least 80% homologous to one
another if they have at least 80% identical amino acid residues in a like position when the
sequence are aligned optimally, gaps or insertions in the amino acid sequences being counted as

non-identical residues.



In a particular enbodi nent the invention includes first and second DNA
constructs for the production of an MCP-1 bindi ng nol ecul e as descri bed
bel ow. Tin@ §2/02640 DNA construct encodes a heavy chain or frRGGERNMO746Rer eof
and conprises a) a first part which encodes a variable domain conpri sing
alternatively framework and hypervari abl e regi ons, said hypervari abl e
regions being in sequence CDR 1, CDR2 and CDR3 the am no acid sequences of
whi ch are shovphe iifhibi@sh of ki bilding cEMCPH1 So fith fesépt@iardy telcafiteniegtiyfesdtéd ia va@sign
encoding the first am no acid of the variable domain and endi ng with a
codon enco@is#§ ingudingsueh 3583y greescaibed hergipafien jn thy,lext: Ryt iermatedhes2ms second
part enc Odkﬂgntaishﬁé%}ﬁythgtﬂgé #&féf'&'&é bt the PQﬁ\Fa(ljéBE ?Bfeéﬂﬁ%ﬂﬁbﬁ,hﬁra%@itistwal GalisStarts

. with a codon encoding t irst amno acid of the constant part of the

heavy chai essemidllesindanVMECR-1binsingdnhikitieroelirveg in ere of shetassaps yeéerrgd itajaboive. thoe
constant part or fr t. e .. fokl . dop.. . rahly,
Chi's f1r st et dkaBGET UndpdihdRnic oEine R RioRtyadh AR TERE o e oE e
subst ant i abiniling dEMUOFChto itsaedehror QDCR2B)aehich &re githingd- ¥S ofsthatved, preferably. | d. No.
1 starting with the am no Zﬁ%&pat \E)Fgcsition 1 and endi with the am no acid
at positi ofhbtpptiallyghesapg as. o ofthcopresponding referpnce mojpruls wheppstigd 2% equence
as shown | BessBiGkd abve. NO. 1 starting with the nucleotide at position 1 and
ending with the nucl eotide at position 366. Al so preferably, the second
part encodes the constant part of a human heavy chain, nore preferably the

constant part of {he R ' LAt . . Q. ment
of genom c or il:%lr ﬁia(“@éér;p%@gﬁaﬁ‘“?%yg’ﬁ&g Q%Sr%y gﬁ%%&gm ragrr%ﬁ%ﬁ ‘?&“‘?ﬁw Pp

i ntrons). byhaemteae bhubiNMAPohstepiat (CERBY emd the MQHA1 bindliag moleculés cfgine nt

t hereof and caonprises 9__ WO 02/02 PCT, EPOl/,%,lg% first part which
encodes a WHPHab S YHRRSTA tashpnlasyias fersinaitsr dascribed iy rﬁg%’é‘a]ﬁ?k and

hypervari abl e regi ons; said hypervari abl e regi ons being CORl', CDR2' and
CDR3', the amino acid sequences of which are shown in Seq. Id. No. 2; this
first part staMostryefpfably, the bypayMERdoatibegytcemprises 8tleasti no aci d of the

vari abl e domai g and ' tt s ' ' ' f. the
vari abl e donai Ar}) angﬁ‘geéag)g %ﬁé%go‘ﬂa&p%r %ger?gag&ﬂ %Bé@%brﬁﬁ%ﬂglﬁvﬂxg%g?ﬁﬂnggﬁigg %qgltﬂ%ﬁart
or fragment thereof sufstantiallytidentical toi thit showwik@eqcidcNoli Ingartihgewith the taminoiacid aci d
of the constant part of .the light chgin and ends w th od encodi ng the
| ast anino acid of tah%osﬁ'(f?ﬂgtaﬁﬁ?" ‘Yﬁb © ARG A tat??fgpgggff‘?ﬂo'ﬂﬁmtw st op
codon. Preferably, bthifuhdnHehvybhkih;, dcodes a variabl e domain having an

am no acid se%l)Jence substantially identical to the am no acid sequence as
shown in Seq. Wd. Neone hghtchain Whigh comnsisesevagiahle dorpaip baving apauinoiasid saquence
ending with the am i i L : r M : Contid part
has the nucl eoti de g%éﬁg%@g%ggﬁéﬁ%tv&ﬁagg&%za%&a ﬁl{;@ 2 st aﬁtl} tr?Be W t‘f}ﬁﬁqhe
nucl eoti de at posi t atpositiond dne entlingywith thiz amine apid et pasition 402 andtbs canstont [BRA7 .

Al so preferably the egond .oar t l%ncodes the constant part of a human |ight
chain, nore pref er a8 y the Eonstant part of the human x chain. The

i nvention also includes MCP-1 binding nol ecules in which one or nore)

typically only a few, of the residues of CDRl, CDR2, CDR3, CDRl ~, CDR2' or
CDR3' are changfopstanhpar of ¢ humam hsavyahaimay he abthe i g Y4 Hafid 9s$r £type, No.

2; for ins i it i I .
cor r esponch el Nt Rl s Hbriordly ' o, itk SR B ERRRHT L of ¢ oman e
codi ng f orchainahaytearf gedc dddRyhe (whichi induded thedwy X and THabiypesy bt ioprefetably of the
i ncl udes bi nding nol ecul es in which one or nore, typically only a few, of
the resi dubYPEfIhepming agisrayepcesof alb thesegoastan parsare eivehindiabateb alibides shown
in Seq Id No. | and Seq. Id. No. 2. Inthe first and second DNA constructs,
the first and second parts may be separated by an intron, and, an enhancer
may be conveni efn MCB-bbinding moleculp ef the inventiop enayde prodheed by recombinant DNANd
parts. The { [ ' . yL.bed but,  not
Pransi at eateERER By Gt o ol TAPA bl dnBodi 15 il e ks be
enbodi ments the first and second DNA constructs conprise the enhancer of a
heavy chai n gene advantageously of human origin. 10




WO 02/ 02G 10 PCT/ EPOL/ 07-468 Each of the DNA constructs are placed under
the control of suitable expression control sequences, in particular under

t he: cont s o268 Sui tabl e pronoter. Any kind of pronoter WEYERM/ OGS,
provided that it is adapted to the host organismin which the DNA
constructs wll be transferred for expression. However, if expression is to
t ake pl acecqnsiructeds pkaead; unger agproprigte condral seapencey apd irangiereaddnte @ sukable hogt ¢ he
pronot er of .afh fTYRANsRRUI i N gene. The desired antibody may be produced in
a cell cultdre or in a transgenic animal. A suitable transgenic ani mal may
be obt ai ned according to standard nethods which include mcro injecting
into eggs the fir ed under suitable control
- sequences tranlfélfaevr%bi%gg'?ﬁg&@%gb%gg%gég%y@%@%&;ppropri ate

pseudo- pr egnanbNAengitoaks andding heinple dgmainddCR-4 ivitediniz nolqenlesefi the intvhstioflesi r ed

anybody. Wen th nt i chai ns ar roduced in _a cel @’Eu ture, the DNA
- constructs nus¥® qcﬁ‘épbgég%ﬁggp‘ﬁéwl?cﬁﬁdﬁé‘ﬁ‘w@m%“'§?‘FF§P'8’ F}éaé'é?roﬁ?g%’&‘ﬁor or
into two separ@toftta MOPN BN MAIRuRSTHIRINeRGP43, the latter possibility
bei ng preferred. Accordingly, the invention also provides an expression

vect or abl 6Dt athe ugslof ghet_NA molecplespiths ivention for shppredustipr olaMCPtH; birdinghi ch
conprises at | &§éule°$ﬁhe%v&1ﬂ§n%&%%ﬂﬁg _described above. Each
g

expressi on vector containing a construct is then transferred into a
sui t abl e host organi sm When the DNA constructs are separately inserted on

two expression yectors, they may, be transferred separately, . j.e. qne type
of vector per ct ¢ presght sf,aéc-?f%/t %ﬁgﬁ?féﬁg’mﬁﬁﬁ@'ﬁ?@? H‘ot “s"i‘rf)?glapif)’o %’ﬁ’ﬁﬁzc
preferred. (e DNA hdRk@led 6iihe RVABOH %mmmy it A Aldd H¥reidi.¢/ BRI acil
manmal i an cell line, this |atter being preferred. I\/bregdpreferabl y, the

manmal i an &eanrencey ¢fdhg kypervaniablegpeipns apd fhe DNA sequencgs eqdingdamthemyd methoddoror a

| . el it . .
endogenousCsBE VAR domalheb s R E BleckoatIF BRR 20y FUBKRR A Wty
expr essi onsunmarzedras follewss Al dege ericodisg p vaiablerdothaintvdih M Akeofiviiateletmpacfiaity is

nol ecul e codi e nce is integrated into the host, .cell. DNA withi.n . a
I OCUSUV\:hi cﬁbﬁﬁﬁﬁ @Ngrsem%)@iﬁ"&“ﬁ?%ﬁe é(?lg °rg>?ﬂ? T abg? regas %&timiﬁ'?eﬂdi ng
nol ecul e. Gl th$ DNA séBin6iits EtSdiMtie hypiriiaiable réping atélréméwRdisd thab @@ BNICEe | S

integrated into such favourable loci may be identified and selected on the
basi s of t premealy encodipg thefamomork regiopgirs drspdbiogetheravitiiivitable reatfictionsitessat theany

0L RbERSInE S b b A PR it

for preparation o ost ce I'ning the e coding
sequence; fhelDNAsgpknule by stantlafd prgeadutese Dhuble sirandesl synthetip CIVR Cassdttes eeect | on

system may_bhe u y St for .expr ion of the - i ndi | ecul es
of the i nvBfP F%?\E’?ng?‘u%'ét%%-aﬁgosre ggont%? ??‘1?‘8‘5’? il %‘H‘?ﬂs‘g e 'tlﬁ}'ol\lrﬂo'g ﬁ% ? g'lr;lge,?e such as
t hose descedsbe@s are pidvided Wolh3hcky, endFodRat I8 Casbaligated At the Guldtigs o€ the
application 89303964.4. In a further aspect of the invention there is

provi ded afpMe¥¥Xs for the product of an MCP 1 binding nol ecul e which
conprises (i) culturing an organismwhich is transforned with an expression
vector as defined above and (u~ recovering the MCP-1 binding nol ecule from
the cul ture. Mysithepnereelt istioynecersanysphaye geqgss ta ghepRNA from pproduging hybademiaon i s

a human an qﬂg% E]ﬁ% . Aﬁé\@%},_ HeJolell may be
pr oduced b%/ cu H@g@—i%&]}go a c%%?’égsa?ggn%lﬁﬁgrf%y ri on@éﬁ?ﬁhﬁﬁg‘?&gg‘e
pr ef er abl y inversion 2lhus PETmpplivationc Wia 90/07861 gives fall inistrgrtibhifoc the iprgluétem of e human

ant i Dody. Lagkadhig. Sl BRAGE0uE 55 AR ARDhRRS SlnehilRhud | body
sequence of the gene. The method comprises the synthesis of a number of oligonucleotides, their

amplification by the PCR method, and their splicing to give the desired DNA sequence.

Expression vectors comprising a suitable promoter or genes encoding heavy and light chain

constant parts are publicly available. Thus, once a DNA molecule of the invention is prepared it

8



In accordance with the present invention it has been found that the AAV294
and nore especially the AAV293 and ABN912 anti bodi es cross-react with
reconbi navo ohepsen eot axi n-1. As such these anti bodi es advBET/&BEHNT448y
interact with eotaxin-1 as well as MCP-1, and may be used to inhibit
bi ndi ng of L0 j cent I b DRIN Bhied L3eH.ng of
MCP-1 to i?gypl%egeéggﬁniep §1§)E%)ﬂfsge>?ire§(ﬁ§@c gl'éolpgﬂe ?y%%ﬁ?%%ﬁégmnagﬁdﬁge%%gs eases
and di sor dsugle ¢hainl antibadips aaly @lsg be prepated by standandimethodai fonexamptti asedesaibpd imuch as
ast hma. Anwﬁggﬂiﬁ in particular chinmeric and CDRgrafted anti bodi es and

g

especially hti bodi es whi ch have binding specificity for both MCP-1
and eotaxin, e.g. human MCP-1 and human eotaxin, and the use of such

-anti bodies for_the treatnent of djseases iatfed.hy MCP-1 or eqQtaxjn, are
i ncl uded wi t hi W?%Oé@&ﬁ’é"%?ﬂ"&ﬂ?é’y ‘@é‘&?ﬁ c?iﬁﬁrﬁem%eﬁewm cpmp ¥WH@B’°
aspect t he kbyEstishBiBich delesiptia. anti body to MCP-1 which cross-reacts with
eotaxin. 12 WO 02/ 02G 10 PCq'/ EPO1/ 07-t 68 Advant ageously the anti bodi es of
this aspect of the invention are antibodi es which are capable of inhibiting
t he bi ndi ng of ; MCP- ' . t: Ly o & indi ng
of eotaxin to H%par'%%ﬂeagte}g%&d“%%ﬁ?getﬂ{eﬁr%@e‘la%g%lésg?@siehe i%ér? ll%éé\lgllglfégltﬂedes:
i) use of piadadtiohlbdshyMOP-NERiidg mblealle asrdessibedisatdve: Wi t h eot axi n-1 which is
capabl e of inhibiting the binding of MCP-1 and eotaxin-1 to their
receptors, for the treatment of an MCP-1- or eotaxin-1-nediated disease or
di sorder; ii) ehdEkONAlOhsttubEentséRaLNBRY cRiin e frdfeRntlther@sf MALamprisesredi at ed
di sease or disorder in a patient which conprises admnistering to the
patient an eff®cti vea fissthparitwhish eaepdgne vasighly demaincomprisjig altretivelsframeaverks wi t h
eot axi n and whj ' f ﬂm i Lag MeBr1 @R axin
to their recep?@plgkéqﬁégé%%ﬁ?sré&c ?ik'%:ﬁaﬁggéé &g?}eﬁggﬁ&gonﬁrl sF%’g an it
anti body to MOEDR3wuhd aniine acid seqneneed of whichhareeshbwn imSegnil. Noi &ithis firscppabl e of

i nhibiting the binding of MCP-1 an ofaxin t eir,receptors, in .

conbi nat | on v £FRE AR cAdRroLitg e ot s s obBE visisbff o Rl aga padhg wit
carrier; and i¥}odén@ndddindiheaitiaRftidYaciidf MeRakabiddihhif; ak$S- reacts with _
eotaxin and which is capable of inhibiting the binding of MCP-1 and eotaxin
to their receptors, for the preparation of a medicanment for the treatnent
of an MCP-1- of, eot gxil; i . gi ' er
aspects the I\/CQ-l ant | 3@%%@9?@8?‘3@?3@@9%%@{@?{#& ag@%élgﬁe?%{fy and the
eot axi n- nedi at gertdiwitleasaion anadngahachirsiamncearidofitine donstantipattod thd iheag<hain akdr

t he purposes of the present descriptjon an. i body is "capabl e of

i nhi biting the® Pi”d‘f’ﬁgwg‘f“ Tige (b fpstgpag il ‘?*Ié]‘"t FRIFtAnt Ragt Bp tiggment Herqofy o

anh' body i s capdibived Bf a étohéddohi ng t he binding of MCP-1 and eotaxin to their
receptors substantially to the sane extent as the AAV294) AAV293 or ABN912
anti body, wherein "to the same extent" has meaning as defined above. In the
present descri Pblefphbly histHt3a8 endddbs dvaiRble abhsn HAviRARGMIR 4 id sequence
"eot axi n-nedi ated di sease" enconpasses all diseases and nedical conditions
in whi ch Mgbstantially idontical vo,the amipe acid sagnence avthawn in Seq. It Nps1 starting avithubeet her
directly or_indi.rect!|y) i .di i . ) tix O ingludi t he
causat i on, 0 dh SEicstibn | ad B SAPGE o TR B 193 MO porrlfin s A

di sease or parohadithie mpleotid® sequence as shown in Seq. Id. No. 1 starting with the nucleotide at

position 1 and ending with the nucleotide at position 366. Also preferably, the second part
encodes the constant part of a human heavy chain, more preferably the constant part of the human
v4 chain. This second part may be a DNA fragment of genomic origin (comprising introns) or a
cDNA fragment (without introns).

The second DNA construct encodes a light chain or fragment thereof and comprises



WO 02/ 02G0 PCT/ EP01/07d68 In the present description the terns "treatnent”
or "treat" refer to both prophylactic or preventative treatnent as well as
curative vwo 0lpxdise nodi fying treatment) including treat mTBGT/EB01/(7368 ent at
risk of contracting the disease or suspected to have contracted the di sease

as well as patjents kbl : i g&&% J i om a
di sease or ne |)cal éﬁﬁlp?‘ﬁg’rﬁ&éﬂ‘gjrdfﬂﬁﬁégggg’ﬂ%}ﬁ?g@ (o) %t?n%ﬁeﬁdgf}%rog apse.
The AAV293 anchndBiNaieiriable rdgas;essid hawervaiblel regipna béingnCDR 11, SIDRATERdICIDRBG khei s
hi gher than affinities previqusly reported,fo ti- -1 anti hodies, e.g.
anti human MO ‘f?f&g‘?"é%s.o(% aEB‘REYE fg Q ﬁ'ﬁs@&ﬁﬁﬁ?m{‘ ga‘%ﬂ’& ?”Bﬁ?um
constant KD f ofodbh Bitoditlg it fideRminoQicid of §ife validble @l ard@ndilg with@ coddaout 43pM
This high binding affinity nmakes the ABN912 particularly suitable for

t her apeuti c apgcoding the kst aming,aciq of the yasiable dompjprandspect the i nvention

provi des an anti body to MCP-1 which has a KD for binding to MCP-1 of about

50 pMor less. This aspect of the invention also includes uses nethods and
conposi tions fby suasetrnglpadfehdodingy lighttchiio doustant past ekfsagmichicttieredfovhichfstarts
antibodies to -1 that cross-react. wt. taxin. Further I n _accpdance
with the pr ese%ﬂ:‘)iaﬁ? %‘?“8?1&"?5&%5??%'8?1a?‘gﬁﬁtgefﬂgpmf%%{%@{ %gaﬁbi nds
to an anti geni withRicb@tenodditd e fastdmifdacid sl thel@mstaitepadiof fragment BiREdogiue at
position 24 of MCP-1. Thus advantageously the ABN912 antibody is able to
interfere direfllPyedbX astBPeRflolg of MCP-1 to its receptor (CCR2B); Arg24 is
an inportant residue of MCP-1 for binding of MCP1 to CCR2B. In addition the

ABN912 binding site includes the Argl8, and Lys49 residues of MCP-1.
Accor di ngl y i nPeefeyattly, this filstparteenpmics a viriable domamihaving arcanide acidiseqaerice body t o

MCP-1 whi ch.bindg to an. aniigenic.epitope of NCP- ' pncludes. the

Agi ni ne. ety Byl Bilhe S5 Sl Kok et focl R K- ARGIERTE B ¢ ope
al so i ncl uammotatia at¥d3itioh Nand exdisgUeitlathe Pab btidat paitRAad 09.hBloky/rElRbyShE due at
position 49 of MCP-1. Simarly this aspect Qf the inyentjon includes uses,

met hods an8rsEBATpRS the TyRIEoUe SaQisRs? 35 8bpvaHB vEq-flbrNey 25t a5ting With the nuglsatide i ch
C1 05 ¥ eaChodiigh) AeAdthd wittthe nutldre aPichinibh 3EFTARE bheferdbly Ao Secbfidpatt 0! Nl NG

nol ecul es fi ned above, parti cul ar di ng 'nol ecul es accordi ng

to the fir sicodesdheemstant pastof ¢ humarf lighhchainneret prefiarably the doostans pait of fERurbanhi ch

cross-react w.th eotaxin, in particular antibodies which are capabl e of

i nhi bi ti ng®tA%bi nding of MCP-1 and eotaxin to their receptors; antibodies
to MCP-1 which have a Kp for binding to MCP-1 of about 50 pMor |ess; and
antibodies to MCP-1 which binds to _an antigenic epitope of MCP-1 which

i ncl udes the ArHieinysationalsafndudes MicRsi binding melesples mpehichone opmpes; typicellyronly
referred tgeas of MRTiRAG! SSCOR1!IBBRA, S, ICHRY, (TS OF ¢RIRS’ Lﬁa%h@@%a gg.g'tﬁé of

the Invention are MCP-1 binding nolecul es according to the fi second
aspect s of residuesishoweminiSsa 1d Nav handa¥paoldsNg. 2; fier ipgtance byimutatior e.g.sige Hinecerdt | on

h L hadi f apabl i i rect
i val ont PRIREEE} 5P BN THER ot it MCHA AR R B DN e o1
MCP- 1 on i tadifgaforeich cleinpel MOR- bindingmeleduled Taetisvéntioar alsosifclades bin@ing rioRCEEN

of MCP-1 nedigted di seases,apd disorders. These and ot her, pharnacol ogi cal
St 1 oGy R ot HPISEIRCIY b2 ALBH 5 RS Bl JretrUhSEIPE 6 changed

st andar d t f6fn thexeids shovll in SYRIINGS la@d@g@q&iﬂp&@. below. 1. Inhibition of
MCP-1 binding to CCR2B expressing cells
In the first and second DNA constructs, the first and second parts may be separated by an
intron, and, an enhancer may be conveniently located in the intron between the first and second
parts. The presence of such an enhancer which is Uanécnbed but not translated, may assist in
efficient transcription. In particular embodiments the first and second DNA constructs comprise

the enhancer of a heavy chain gene advantageously of human origin.
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A prerequisite for signalling and effector functions of MCP-1 is its
interaction with the receptor CCR2B. Scintillation proximty assay (SPA)

t echnol ogyo é%026ed t 0 denonstrate that Anti bodi es of the ReWERNMIODH8I nhi bi t
MCP-1 binding to cell nenbranes which express this receptor. Menbranes of

CCR2B expr essi s are incuba with ar e. concentrationas of
Car get ant | bodbaher e TR GeRfer 2 g gt he el ity ARRAGT oAb

(1 25- 1) MCPseluénSes)Rigatticalr ydeSMA comion of adidtable profdted Jlykind dfprdifaetsmay be

Anti bodies of the Invention typically have an | CSOS in the range from about
0.1 to abotied)Repifeddbadicis adapied be thehattoraanismn waich theJPNH gepsipctodlbe est ed in
this assayua%ferlje@?drl@kﬁrbﬁibnpﬁomgﬁl{ SXprésnfsloShe Ak i ® mAlmaAlcemtd i¢|  of
Anh' bodi es of the Invention to inhibit physiological effects elicited by
MCP-1 is dparteulirlypdeferyedite asaithe prpmotes of @Pimmunoglordinl genet r acel | uar Ca2*
nobilisation in the presence and absence of the antibody. 15 WO 02/ 0260
PCT/EPO 1 /07-t68 Measurenent of calciumresponse is performed with a

stabl y transf eThedkskédhBbadynagds iprgluéddGh a edll cultbre®r dnaltraMsgdnic Hniithal. A ailidable by
use of fluorescent dyes and, FACS ang| ysis a er ei fter descrihed in the
Exanpl es. HSEHERAnied WY?H@WH%W@H&WF"&%FP ctiocy i iids nie ieRIDE ange
from about it Qs iR RAAHE sdcORMMDNATBRE B placs undbiftatil Yol Bepnced 90+~CpM
when tested inthis assay. The Antibodi es of the Invention advantageously
cr oss- r eactransfertingdbe sppraparedeggsinte appropriate pseugdp-pregnany famales aud selpeting aigeousl| y
may i nhi bi f hl its target cells and thus are

addi ti onal ?Eéﬁﬁgﬁg;éﬁg%ﬁggl&c (ﬁeg% I nﬂlﬁ(‘aig treatnment of eotaxin nediated

di seases and disorders. The cross-reactivity of the Antibodies of the

I nvention with_eotaxin, e determ ned usjng optical A bi osensor

technol ogy s RPeR AR SHRE Bodiee0m el SRy (R TAYA CORBORS Mugefistbe
145: 229- 24Q%ertefSntb Bftler @ sRgle leRprediRn IR Or Aits BYS sepiatettlbSifpatible bXjizessidient i on
potently block the effects of MCP-1, and preferably cross-react with

eot axi n. Awestorslithegiatjer popsibilityi beingprefesredt t he | nventi on have pharmaceuti cal
utility as follows: Antibodies of the Invention are useful for the

prophyl axis and treatnent of MCP-1 or eotaxin nedi ated di seases or nedi cal
condi tions. MCRedordihgly, 3hainvéntipmalkaprbvides an expredsionlvectyt abld toaéglicatkimg, i n

particular in nonocyte mgration tq infl.a ory sites d thus the .

At | bodi os PRRADRE Trepate B roi e wach compri e g o1 eamsrigis esied
e.g.in thegpgwgat nent of inflammtory conditions, allergies and allergic
condi tions, autoimmune di seases, graft rejection, cancers which involve

| eukocyte infiltration, stenosis or restenosis, atherosclerosis) rheunatoid
arthritis and Of{RQ@sbidnveStor LnBRARESDNA coMRALLi MRS rMNrrld TRY 2 Bfitable BB ed
with the Anti bodies of the Invention include: Inflammtory or allergic
condi t i ons organisthyWhercthe BIN# eanstowols as¢ separgiely iniegedhoretwoxxpression wstorsrthey may

allergic rhipitis, COPD. . hypersensitivity. |u di seases ersensitivity
pneunoni t i Ee &?'f#egfg f’?pfafagﬁly’?"g'noél g @{pg gg‘éeé:b( typEr cﬁ?'%r € 8%'@?8%?%0%?#% PRt har y
fibr o_si S, eéhmgl prefeir8d. O iuitablel hust bfganisih ay bt abauﬂérmﬁﬁsgeassamilrrxaﬁn&&m céll Iine,
e G111 mOie SR PerG BoT Prehibh b BAnEran gl iedt of EuBofd ekt br y
bovel di sea§aemaNybiidota dr'atdfnA ifinSRASE B-odll, Whith triveNiBntfyQokd ot express any
spondyl oart hr opat hi es, scl erodoma; psoriasis and inflamratory dermatoses

such as deendogenraus yntibedwehegyy ox light chamee.gthe $F 3/0cgll lingr gi ¢ contact dermatiti s,

uticaria, vasculitis; 16

For expression in mammalian cells it is preferred that the MCP-1 binding molecule coding
sequence is integrated into the host cell DNA within a locus which permits or favours high level
expression of the MCP-1 binding molecule. Cells in which the MCP-1 binding molecule coding
sequence is integrated into such favourable loci may be identified and selected on the basis of the

levels of the MCP-1 binding molecule which they express. Any suitable selectable marker may be
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WO 02102G 10 PCT/ EPOL/ 07. 468 Aut oi nmune di seases, in particular autoi nmune
di seases with an aetiology including an inflamatory conponent such as
arthriti swdbpeesxanpl e rheumatoid arthritis, arthritis chPGHERX/07468
progrediente, psoriatic arthritis and arthritis defornmans) and rheumatic
di seases, including inflammtary conditi d.rheupat.i c di seases

Cnvol vi g BAdonrsgraipn of bt ert ropagaing e kT Biadiog FolfPs Sqdecsatrnrts ot b

ai rways hyggiad@ns e YenkMnettidirettis Bﬁ%ﬂﬂl@ﬁ%&]@@iﬁh%&s\fdnﬁ iy B \thedISyRESE 5 -

Speci fic auto-inmune di seases_ for ich Antibodies of the Invention may be
enpl oyed i rxaressien af the MigR1h bingiag melesplevefdly invantion iwelpde G3-haseddi ng e. g.

henol ytic ] L i . ?&ﬁﬁm {-Chd thic
* t hr onbocyt %@ﬁ%@%@é@ Zitﬁ}’sgeﬁ%ﬁc?agfhyt eergr%r{bg(gﬁg@ ?)23 ychon rclﬁ'? ?9597%%

scl er odoma EuidgepnrpatengapplicatiomB93089&t.4.der mat onyositi s, chronic active
hepatitis) nyasthenia gravis, psoriasis, Steven-Johnson syndrone,
*idiopathic sprue, autoi mmune inflammtory bowel disease (including e.qg.

ul cerative cofimiaFurther afpectsoftheSiprnordiete iy protidddl apr&R¥efor (Y PEVIRETEY an MCP-
autoi mmune thyroiditis, Behcet's disease, endocrine ophthal nopathy, G aves
di sease, sabindingaplesule whichjcpmarises (ipeuliyring anpreapism,which is fagsf wibias
juvenil e di - i i ! by Wel?
posterior)%ﬂﬁg%gﬁg%%%%gﬁ%?ﬁsgﬁ*%a§?§%5¥gﬁﬁ&%g?gg?PEé@gégg%ﬁ%hﬁgpﬁgﬂ?is)
interstitiedltureing fibrosis, and gl onerul onephritis (wth and w t hout
nephrotic syndronme, e.g. including idiopathic nephrotic syndrone or m ninal
change nephropathy); graft rejection (e.g. in transplantation including
heart, |ung, COMbbtfiﬁdex’ﬁﬂ?ltﬁe-MOB{l,bhicﬁrig&ﬁolechiedﬂﬂté,inv@ﬁ\mri@ﬁhﬁlﬁan anlibady, ©f.
corneal transplants) inc udinﬂ al l ogcaft rejection or xenograft rejection

or graft - vErAAYIEs AAY 294 a5 ABNG jantibedics, andipaybe pradugeddy cnlivation of a

A LT SO EAAShonB BARRGIEH B, 5 pERABRION § RehBiAFKIEnt BrdiliFDNAD o

t he skin or organs, Stenosis or re%teno is of the vascul ature, rticularly
of the art eodiggsfor the pumamantibodyo maluging DN alterddric hltmtiantipody Entypé er ashermatiodnosi s
whi ch results.fran1va§cular intervention) as well as neointimal

hyper pl asi 2CUIRPTRIPERY i seases or conditions invol ving inflammatory
responses including reperfusion injury, hematol ogi c malignancies, cytokine

i nduced toxicit¥ (e.g. septic shock,or,enﬁgtoxic shock) pokﬁqgositis)
der mat onyosi ti s 10 #ardgResihgAgPrstat nyeation ik basheen fornd atthe AQVaL and more

Ant i bodi es egfcififyand AX$PH3 Hh ABRY Pntibdditls s rddstShitt] rﬁédPﬁhir{ahﬁﬂHaH Qotdkingases

of bone and cartilage netabolismincluding osteoarthritis, osteoporosis and
ot her i nf| Aswechdhage antibpdies adyanfageously interastiwith edtekimi ahweH assVICBdangonay beoss i n

eneral , iqn¢lydi . el i . ol .Derd ) I

i sonce, 1 IeeetEhf BA0E i Bl La0Fs 50 delifh RGN aiIRATS, | o
appr opri at és rbogaoye Evfakih seondtion deimplicateddn yllefrpdiscdseas gndidisorders meluding nlfergic t he
particul ar it body of .the ].nventiqn to be enpl gyed, the hqst), th de of
D i st 1 aebIaTR e AT isien sy ey AFbuds. B satietien e st OBt oo
However, i Brafe@@iiibbdies dnd ebpfebiallybtnintafi faaiodiey which Hive binding s%&ﬂﬁftﬁfok ¥oth McE-2t ed
to be obtained at dosages from about 0.05 ng to about 10 ng per kil ogram

body wei ghend eptaxin, ggulzimpap MCPhand Bumangotaxingandhewse ¢f sush aatibedies for thsgr am body
wei ght. Th f ' _ - ' BYY. in
the range FeanaBiplests meRIL NER, IR o AE} iGNl he SRPERE i piSert
usual | y i ninvemtionange from about once every 2 weeks up to about once every
10 weeks) e. g. once every 4 or 8 weeks. Antibody of the Invention is
conveniently adm nistered parenterally, intravenously, e.g. into the
antecubi tal or Tkkeiafrthepdspscathe idemionimthidasnaitatibeiylty MCR-1 Sk dicsgiradts| v.
~For exanple,_ a prophylactic treatnment typically conprises adm nistering the
Ant i body ofVifhget eIy ent i on once per nmonth to once every 2 to 3 nonths, or

| ess frequently.
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Phar maceuti cal conpositions of the invention may be manufactured in
conventional manner. A conposition according to the invention is preferably
provi ded womot/ysphi | i zed form For inmedi ate adm ni strati oPCT/EPéI78is8sSOl ved
in a suitable aqueous carrier, for exanple sterile water for injection or
sterile buffere hysi ol.ogi cal.. sal i | ted S | ger ' to
make up a sol ut‘?%‘%“%?e"l%%‘?g{ee ra%% %ﬁgpﬁgrakl;ea%gfﬁiileslf‘%glp ?%%ggﬁ%ﬁﬁggﬁ%ﬁﬁat her
as a bol uscdpaple6f inkibiting theibihding \6AMGRI & tLiss recepion antt qapabdd of ihhibitug the bkidingbpuni n
or the patient's own heparinised blood into the saline at the tinme of

for nul at i ofPtAXIKE IS TeCIEe of an excess of such physiologically inert
protein prevents |oss of antibody by adsorption onto the walls of the
-container and tubing used with the infusion solution. If albumn is used, a
sui t abl e concenlnyat fugheriagperisdha igveptiomindudsy, by wei ght of the saline
solution. The i, i | r I L Qe . K rat only in
the foll ow ng Elggsﬁ&tfgg t&/‘\’/&‘li){':ﬁ l{r'lgﬁelr %F{rh%?ﬁag%%v%ﬁe‘%a?%gﬂ lc,flhfggIrsg?l]%;:bg%fgure 1
A - a graph shomhibigng theibindinig iof MR K adicepeax{nHPO)theicriecepidry, féicthe sreatinent of muinch
biopsies fromtreated and untreated.rhesus. mgnkeys; B - a simlar graph
showi ng nyel opeMggl“ld%E‘_’t("fW’ _meé‘atm‘ieﬁsepéﬁ‘s‘?rﬂg'bi opsies; Figure 2 -

phot ogr aphs  shojyiafetRQfon R ehtnithedfah MCE- 0 orRbfakifinkdiateddfivehsd or Hisorded iR 4"
rhesus nonkeys both before and after treatment with ABN912 and CGP44290 (a
control ant abodBafient Mghich opmprises @dwinistyripgtp) thrpatien ans8ective gmpent 9f an agtibgdydo
showi ng Th cel |\ :0¢ 314 %] . Skin o OF. '

Croatmant g oGy Lol bads itk EBRuE S pbch IO SRUAELFnkiBiing B biMRe of
affinities of ABNPiRandiebtrindo their rédepdrsng to MCP-1. 19 WO 02/ 026. 10
EXAMPLES PCT/ EPQL/ Q7. 168 Transgeni.c m ce. engi neer ed pr.ess the human
[gql x Tepert of b § Rkl GRPORkiPY I RREAbIBN MG SO (o B | o

et al., 1996, Najh &cpliesfaehich id dapaBid of Ribitingihe bisdRE of MICPED idPofaxth ife@di es

to human MCP-1. B cells fromthese nmce are i mortalized by standard.

hybri dona t echni§Fepiars.dmeomiipatinn with g pharsaesutieally accgptable ycipions dlilpgnt ercastigsy et e
the human 1gG&3ltg anti body AAV293. Exanple 1: |nmmunisation of Mce and
Ceneration of the Hybridoma Cell Line |Imunisation Four Medarex mce (mce
Nos. 16194- 1619iv) uskled an antibbdycto M@P- detlich, crdds-reaciSAithaptaxin and which is capable of

inhibiting the binding of MCP-1 and eotaxin to their receptors, for the preparation of a

medicament for the treatment of an MCP-1- or eotaxin-mediated disease or disorder.

In these further aspects the MCP-1 antibody preferably cross-reacts with eotaxin-1 and the

eotaxin-mediated diseases are preferably eotaxin-1-mediated diseases.

For the purposes of the present description an antibody is “capable of inhibiting the
binding of MCP-1 and eotaxin to their receptors” if the antibody is capable of inhibiting the
binding of MCP-1 and eotaxin to their receptors substantially to the same extent as the AAV294,
AAV293 or ABN912 antibody, wherein “to the same extent” has meaning as defined above.

In the present description the phrase “MCP-1 mediated disease” and “eotaxin-mediated
disease” encompasses all diseases and medical conditions in which MCP-1 or eotaxin, in
particular eotaxin-1, plays a role, whether directly or indirectly, in the disease or medical
condition, including the causation, development, progression, persistence or pathology of the

disease or condition.
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i mmuni sed with reconbi nant human MCP-1 (R&D Systens, M nneapolis, M\, USA),
100.g protein per nouse in Conplete Freund' s Adjuvant on days 0 and 14
(i.p.) andeapeidd (i.v.). At day 41 none of the m ce shoveCTERE®OV&HSl € Serum
anti body. The mice are further inmunised with rhMCP-1, 100.g protein per
mouse s.c. in Inconplete Freund' s Adjuvant on days 49 and 65. \Wen assayed
on day 106, a substantial anti-MCP-1 antibody titer is detected in the
serum of one ofIntiieepresentedeseriptio thv@erm Stt&hent Tor “Srent wefer to othqesihglictit or

addi tional tines, before fusign: 1001t rot ein nouse .in saline on days
106 (i.p.)Preyeptptive treatient g welas ‘Fatye)o ‘bfs@’gﬁreamnh inclydingfeateentof
saline on gas afisk 85f2contrhctﬁﬁg tiRItsehseRr bu d'tg hﬁ*féd:on@a&&ﬂh@dﬁea@e ds wiifa@" €
fusion. Fusion and Hybridoma Sel ection t he day of the fusion nouse 16194
is killed patiewshp ateill o hoie baerdiagmpsed as pufesing fem|agliseape @r medicabrypndition, indsed
by a routi t with PAl-Ocells (5 x 10"), a npuse

- myel oma ceP?]uﬁgl%ﬁgﬁg g@gg&ﬁﬁ%é P% plated out in 720 wells ( 1 m/well)
containing a feeder |ayer of nouse peritoneal cells (Bal b/c mce), in HAT

(3 her capt oet hatsrAA L8 A ADNE A s hitehndneatnu e OE fiohds ebever.
- mer capt oet ha every
4" day an&aﬂﬁﬁiﬁiﬁesllfreﬂ&‘{%ﬂé?a rtddE0 A NEP S mtiBoas .. ahti iim&ABMCPID) antib&iies.

A nopterin is omt he initial 720 wells plated, 461 wells (64%

are pOSI t i ToustABNS2thes a dissociptioneqnilibgupeonyians Kp dorindingdp MGR-& of lepscthancibeetn e d

;gL bod| es o?ﬁlﬁ %geﬁbgg%ggl assh@rﬂé@%lentl ?H‘ag& %éﬁﬁ%%%l@gugﬁlbﬁgﬂ X 96

wel I m crothetapeutplappleat)orpl ating 0.5 cells/100p.1 per well. Clones are
checked m croscopically after 8 days, 100al of growth nediumis added and
supernatant tested the 20 WD 02102Q0 PCT/ EP01/07-~G8 foll owi ng day in an
ELI SA. The nDStTHB#FA yet Furkhiep aspearma mcéna&eprwiaesl ah aR@oG kEMAPOr whidh hR3@'Kp

cl oning and characterl sation. doma subclone 149-12 is sel ected based
on the i nhigsibinding taMGR,1 pfabopt pMmbs& pensetea thednyeatiomalspinelpdes ases on
assay of i I rtial
am no aci dhggggsﬁ@ggggwg\% sg@}gﬁ |§ﬁl¥ty%hal n inalﬁﬁbé\%%% g{é%fglé%néi?ﬁcﬂesﬁﬁg ht
and heavy M@R-hthaotérosshreagyuwvithfeotadinant i body AAV293 are separated by SDS- PAGE
and the am no-term nal am no acids determ ned by Edman degradati on. cDNA
sequences coding for the heavy and |ight chain variable domains are

obt ai ned by PCRRiNpiidré Grdctedane wit o prbéntinvafioh ithas beshifduna et the ABNoaned
hybri doma cells and fully, sequenced._ The am ho-tern nal _am no acid

sequences @#ttibadukindsp an pitigepic epitapg of MGPbWhich meigdesdhe.Argininecresidie,at posision; ng
DNA sequensggs pice-19 ’Iﬁﬁé’advﬂnt%’egusl} ﬁle Q@NﬂZ%ﬂ)o@Fﬂ ablg ttNBterl%re%le wM{‘bﬂMH

the CDRs are shown in no. GAG GIG G CIG

CAG TCT GG MGR- lc_mtsrqo@@r@ )oesng r!mesml@ HMCPA Goxbindingof M!:Pr Leu

Corr 120 ThS R Alofhe Rty hiddnd o8 bl pRehie ol SRR o

GIC CGC CAMICE-T. Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser H's Tyr Trp Met Ser
Trp Val Arg G n Ala 30 40 150 CDR2 180 CCA GGG AAA GGG CTG GAG TGG CTG GCC
AAC ATA GAG CAA GAT @A AGT GAG AAA TAC TAT Pro Ay Lys Gy Leu Qu Trp Val
Ala Asa ile G uaédbrifdPinG@ tﬁﬂhe%cl—ﬂlé inV¥itioR Yricludes aﬁ&nﬁﬂ&&&ﬂi@fﬁwﬁ%ﬁ TCT

GTG AAG GGC CGA TTC ATC TCC AGA GAC AAC GCC AAG AAT TCA CTG TAT Val Asp
Ser Val Lybinds t9 apantigopic epitepe|qf MCE:{ which includesthe, Argining spsidyesat pepition 24pf Tyr 70
80

MCP-1. Preferably the antigenic epitope also includes the Arginine residue at position 18 and the
Lysine residue at position 49 of MCP-1. Similarly this aspect of the invention includes uses,
methods and compositions as described above for antibodies to MCP-1 which cross-react with

eotaxin.
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270 300 CTG CAA ATG AAC AGT CTG AGA GCC GAG GAC ACG GCT GIG TAT TTC TGl GCG

AGG
Al a:
CTC
Asp
Ser
CCA
Ser
CTC
CCA
- Lys
AGT
Ser
- TCT
Ay
300
GcC
Phe
Ile

GAT
Arg
TGG
Leu

Seq.

TCC
Pro
ATC T
Leu
Pro
TTG
Bar

GGG
Ser

GAA
GGA
Ay
Lys

CTT Leu A n Met Asn Ser Leu Arg Ala G u Asp Thr Ala Val Tyr Phe Cys
A% 02/62640®0 100 CDR3 330 360 GAA GGI CTA CAT GGG GMIT/Em3/0TAB TTC GAT
GGCCGTGGCACCCTGGTCACCGTCGIUGI Leu Hs Gy Asp Ay Tyr Phe

Trp A T CA Ser

I d nOyMg\ g'lﬁ“%’lf‘ ’25“’4"%%5%/? %ﬁfuci';%b‘) d é%" &%Q@? %ﬁ%&lme TCT
TCRcOHRgTCThedR aidTecTidaspets GAR: IAGARLICT: @nﬁﬂ'dﬁle,s\lttaMGPel @hioh tress-rfEmt G n
Ser er Leu Ser. Al a Ser,. Val,. Asn,Arg \Val. 1le 1 9Q 120

5 in Rt an i ic hicale RIS Hnling 20t E SACEA MG aan

Th Eotam tofthyir {Ncq)t&efan%cm,@w MGR-1 Smrch have AKgifok Bindifg & NICP- IToNabbatn GI n
30 40 150 CCT AAG CTC CTG ATC TAT GAT GCC TCC
GAZ0 pidor dgsgs a@r@téeﬂeesrwg’;} ‘E‘V@ binds tppap antigenic gpitope pf MCE- lwmcmsp Al a

L ethchitiés A Ralnel Boshidn AT dredftibififts rEP&Ged\@%] G?éfs
CCA GAT TTCACT CIC ACC ATC AGC AGC CIG CAG CCT A o S &y Ser

d yf the nvestipnPhe Thr Leu Thr Ile Ser Ser Leu A n Pro 70 80 270 CDR3
GAT TTT GCA ACT TAT TTC TGI CAA CAD TTT AAT AGI TAC CCT CTC ACT TTC
G u Asp Phe Ala Thr Tyr Phe Cys A n A n Phe Asn Ser Tyr Pro Leu Thr
Gy 90 Breferdbiyth\&htibdaics off the GvbntidhGreMIEPAMindidg mbleyulebatcokding ddathe G U
Arg Th

' %rst anrd second aspects of the invention. Advantageously the Antibodies of the Invention are

human antibodies, most preferably the ABN912 antibody or direct equivalent thereof.

The Antibodies of the Invention inhibit the effects of MCP-1 on its target cells and thus
are indicated for use in the treatment of MCP-1 mediated diseases and disorders. These and other
pharmacological activities of the Antibodies of the Invention may be demonstrated in standard test

methods, for example as described below:

1. Inhibition of MCP-1 binding to CCR2B expressing cells

A prerequisite for signalling and effector functions of MCP-1 is its interaction with the
receptor CCR2B. Scintillation proximity assay (SPA) technology is used to demonstrate that
Antibodies of the Invention inhibit MCP-1 binding to cell membranes which express this receptor.

Membranes of CCR2B expressing CHO cells are incubated with a range of
concentrationas of target antibody (e.g. 10"*M to 10°M) and the residual binding of (125-I)-
MCP-1 is measured by SPA using wheat germ agglutinin beads. Antibodies of the Invention
typically have an ICsps in the range from about 0.1 to about 10nM, especially of about 0.5nM
(e.g. 4613206pM) when tested in this assay.

2. Inhibition of MCP-1 mediated signalling
The potential of Antibodies of the Invention to inhibit physiological effects elicited by
MCP-1 is determined by measuring the MCP-1 induced intracelluar Ca®* mobilisation in the

presence and absence of the antibody.
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A further anti-MCP-1 nonocl onal antibody is al so obtained as descri bed
above, the Igd/ tc nonocl onal antibody product, AAV294. This anh' body
bi nds MCWwdA 02240 approxi mately 3-fold less affinity than PCEERAEIHS

anti body and is found to have VH and VL am no acid sequences which are

identical to thpﬁﬁsu@mehh@fc@l&‘ﬁ%ﬂ%%ﬁmdibﬁg%rﬁé&@% ataBly hrahdfeciéd C¥RAP4 has Val
in place of Ala at position 24, Phe in place of Tyr at position 60 and Ser

in place ofxpressingCHbeslkling andrwith BHE-1; gells py ysavpflupresgent dyqs and FACS @palysis Ber  at
osition 30 and.Thr | | aceof OalJ i34 i of .
Pt esi o NoRR A bepdrbef i FE ESHmpds AbboRAS bt nf B Bion CAND Wk 5 T2l in the

PCT/ EPOL/ O fank6 &ommubowt|0005ad abbut 40aM Védpedidlly @i tlghus 0.Ghiv(€.8 S3I90L2 @MY Wtkenftéseed i)y

- PCR and inserted via appropriate restriction sites into cassette vectors
provi di ng tH&2$#¥unogl obul in pronoter, the | eader sequences fromthe RFT2
anti body (Heinrich et al. ( 1989) J. Inmmunol. 143, 3589-97), part of the

* J-segnents and a splice donor site. The |ight chain cassette containing the
entire VL regi ofthe Antihedice pf theinvertivn advantageuslysrdgsgreagiowithegataxin, jneparticular
transferred j.nt Ny EXPr i . k0l t he. t he

| mmunog! ob PR A0y R R TSR BRIl o i W el R A" o,
sel ecti on laye siditibndlly ndidaeed (b in thé arediment\of edtaxin medisied tikeasevand disevdsfseThecd

accordingly into an expressjop vectar encod| the human | g4 gene, the
i munogl obFqsHTREKHY °§ ﬁ’ﬁiﬁi‘"_b‘?fﬂ?fr?? é‘?e?["‘éer?ﬂo’f WEE g%‘ﬁ?ﬂ'?/ Blaﬁg‘?%eé‘?'g?"&ﬂ g@"@%ﬁé’alf or
sel ecti on. bﬁmr{goh@amogﬂquéu AHIACHE® (KALSnlealfy. GRRhhAUWER! f311 (45139-240).

expressi on vectors that" resenbles thé genom c configuration of rearranged
i mmunogl obul in genes which is thought to be crucial for high |evel

expression. For ,antibo roduct i on bove, vect or r -transfect ed
into an appr opr ("5 t(?@%" @g%vfa’f’%sg’fs }é“hg’?g‘%"e ﬁ'ﬁ? ocgﬁ?‘fzﬁ}yicb °e°Tk t%eﬁegts of
cont ai ni ng MOP-1yaGtpferably iRssRactwith edxinc hecbrdiyglymhdAntivedies 6f thelweitioan, and
selected cell lines are cultured to express the ABN912 anti body (hunman

| gG4/ x ant ihaygpharmaceysical wtility as lloys: Expressi on vectors carrying the heavy
and light chain genes of NVP-ABN912, respectively, were linearized and
Sp210 cells were transfected by el ectroporation. The transfected cells were

grown for 20 hodntibadiesmefthedeventian areusefubfar thaptophylaxistand freatmerit of MIGP-Eer um
(FCS) and . sel.ect i 3 r. . A

Tr ansf ect egg %aglcr)‘ﬁ‘ged\‘/?%fl e‘ﬁgé %’?‘e’gg‘ﬁ‘!&i %%g{t ?%é%ﬁhpr‘%g} 'ﬁ'&g‘léac‘)‘%f(g? ‘g‘ﬁé\“glgo%?rrmnl y
used addi t itraffickipB)in parsitwar ig nohedytenmigrationeninfaimatoy|sivesrind thuk tienaftibodiesof
insulin). H roducer clqones were isolated after two step anplification
w th et hothERuohmay e s A iDL ERp YT BIETEN 6 Tt epme SR b e
and sub- cl QBR&ENRSallRERS 3hEalletdic dohditiofid) hiitdinGfune IREasss, PRk rejectidh, dafidtis Whitie
mont hs of continuous cultivation, with additional spinner experinents. For

hi gh pr odud@yolvelenkacytejingliratien, signgsisaxyesisnosds atheropelerpsis, rheymatoid arthritis gagk | on
was perforngdomeyieral high producer cell lines, useful~for production of
ABN912, were obtalned. The maxi num anount of accunul ated product obt ai ned
in overgrowh cultures was 504 ng/1l. Exanple 2: Bi ochem cal and Bi ol ogi cal
Data 23 Vo 02 QSZegssEsl;‘ 8‘ c%%lﬁigfs%al?ﬁgy% treated with the Antibodies of the Invention include:
Inflammatory or allergic conditions, including respiratory allergic diseases such as asthma,
allergic rhinitis, COPD, hypersensitivity lung diseases, hypersensitivity pneumonitis, interstitial
lung disease (ILD), (e.g. idiopathic pulmonary fibrosis, or ILD associated with autoimmune
diseases such as RA, SLE, etc.); anaphylaxis or hypersensitivity responses, drug allergies (e.g. to
penicillins or cephalosporins), and insect sting allergies; inflammatory bowel diseases, such as
Crohn’s disease and ulcerative colitis; spondyloarthropathies, sclerodoma; psoriasis and
inflammatory dermatoses such as dermatitis, eczema, atopic dermatitis, allergic contact dermatitis,

uticaria; vasculitis;
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The human nonocl onal anti body ABN912 binds to human MCP-1 and neutralises
its function in vitro. The nonocl onal antibody is further characterized for
i ts bi ndwgot/eeseconbi nant human MCP-1 by two i ndependent PEI/BRHAT#Sa

met hods) by Biacore analysis and Scintilation proximty assay (SPA)

anal ysi . The S REfihfld deles i BrrlENE OB By SHSRIE e o

non- human MCP-1 1S assesse Ition o
MCP-1 to celiﬂamrrmtqny ersﬁpqngntm ahynmbxampic dslmateiiraalmhb hlyhrBBAhroﬁm

bi ol ogical activity of ABNI12 towards. re OITbI nant. and.nat ural.l oduced
NCP. 101 o cnEedenls, piprishc wuEs ARttt AFoAoa) chepmetid e, indude

CCR2B. The Mt&ycaﬁtiﬁm{@hé@m&d&eAsEsSmm&mg Bdne 1036, Geflanti@itdr§ ba lhuman
peri pheral bl ood nonocyt es ghPBI\/C i s denpnstrated by a MCP-1 i nduced

chenot axi s hae@sfyslmatyimshém pté awayshypersemsitivineand demmal Bypersausitiyitylsadiallergien
rate const Baﬁcf ﬁ&o-&r@‘ﬁ%ﬁa m&@gfo?twhicﬁ%ﬁpbcﬂ&rgf tﬁl‘iﬁﬁ:ﬂtx&@ga)lbet c-gnéirl(?g\%g EHHIXENQ 12

- ABN912 are eterm n Bl Acore analysis and t Kn val'ue
is i mobil |an®dnmmed1aseatebgcﬂ|dposi§r8f(mhldagd gbhemhlwg aodenme@phmcraamuutﬁﬁrel

measur ed by face .eson BI ACOL ment

Vor oh 1990 el aptemibet ARy AR Tiob i e e b DRt TRY, pab R aosR,
gi ven in t kelerbdbhs Welefor.grdbhbamitdis) mﬁtahgomnaﬁ&m adtib hépatitis Aiyaddiienta 3 t
0.1) x 10' Di ssoci ation rate _constant [s (n=30)(5.0 1t 0.1) x

10' Di ssoci &VnPOFasis, SEVeufRhBsyaiipmee lPM"Pﬁ%PRS » putgimgmung @?ma!my bowel
ABN912 bi ndfged@ ( ﬁlﬁﬁcﬂ@?é EgﬂéerzﬂHMtM:aoi-? %Eéls@anﬁ%uzrﬂm ﬂthvéfsgﬁd}bl‘h% 2. 2.
I vit a | (6]

Chenol ane sel ect speci es specificity pr I'n order td determ ne
t he speci f iaptoimmere thyreidMsBehcétis diseaset enslncrivietaphth@iopathy, @rmsrﬁmase)fsamoﬂedm man

MCP-1 and CC.¢ ki nes .are sessdfor {. tia act W|th
NN 12 by UES SRR pritfafy ERRE S Mverifé HshetB aBieesretlifs bl
02/026. 10 RbntéridP@ad poste#ion, leeraeédmcﬁﬁtﬂmlaﬁd ﬁernmrk&ateed@mcﬁﬂmmmryummﬂgl n

| aboratories is assessed for binding to
brosis, and glomerulonephritis (with and without nephrotic syndrome, e.g. including idiopathic

nephrotic syndrome or minimal change nephropathy);

graft rejection (e.g. in transplantation including heart, lung, combined heart-lung, liver,
kidney, pancreatic, skin, or corneal transplants) including allograft rejection or xenograft rejection
or graft-versus-host disease, and organ transplant associated arteriosclerosis;

atherosclerosis;

cancer with leukocyte infiltration of the skin or organs;

stenosis or restenosis of the vasculature, particularly of the arteries, e.g. the coronary
artery, including stenosis or restenosis which results from vascular intervention, as well as
neointimal hyperplasia;

and other diseases or conditions involving inflammatory responses including reperfusion
injury, hematologic malignancies, cytokine induced toxicity (e.g. septic shock or endotoxic

shock), polymyositis, dermatomyositis, and granulomatous diseases including sarcoidosis.

Antibodies of the Invention are particularly useful for treating diseases of bone and
cartilage metabolism including osteoarthritis, osteoporosis and other inflammatory arthritides, e.g.
rheumatoid arthritis, and bone loss in general, including age-related bone loss, and in particular

periodontal disease.
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the ABN912 anti body. The measurenents are carried out by injecting a 5 nM
chenol cine solution into the Bl Acore ffowell that was previously | oaded
w th ABNS@o2é¥lier 8 m nutes the anount of bound chenpl ci PET/EBOWESE@BSUTr ed
for each chenol cine investigated. The results obtained are shown in the

Tabl e bel ow as g’@hc r ts

r econbi nant hun%ﬂpwgg&i‘gwé%ﬁ%g %ﬁﬁ%%erc nt b(%f% "leaydg "uﬁ?guﬁc\)/nérage
SEM n = 3HerexampkRe paifioiRacAntibodycof 1hd mmﬂm Bb cn@l@&hdherlatst Miefndde®f 2

2. 3Rec rabbit  MCP-10. 0. 4Rec D 10.5 0. 4Rec

gui nea pi g ApBusiration ‘E“dd}“’z“%‘gﬁlélldzse"%“gcg@s F?‘Ld“fOBrbeﬂﬁr'Fﬁ’ ‘glt%:‘?evﬁﬁdf‘ does not

Cross-react rwﬁytacﬁmfa,wsfdct rédtlys ¢ Qafmﬂpe@ic@@d {5 bthined aldodagdd FRAPHHLONS
wth reconbl nant chenol dnes I n order to determ ne the cross-reactivit

profile of Qgfog o aboubltvag padkilegramdiody weight, mees qsuﬁlymmow? bmgutapbq%§t he

anti body isy r é"’%qﬁﬁ %g
. each cherol ¢ %ﬁ@g@%ﬁ?gg@eg% c?%ﬁgér;m Ctl v(qﬁﬁ] f‘n ta[fIPdBér}lgb
bel ow. Chenh&rangsirom abrg:tbmeABN%ﬂc utn/terahga onc@My 3rmcntl3; mommuammmh range
MCP-26.2 t 0.9rh MCP-34, 32 4 htﬂ%%’ 100625 V\00280g
PCT/ EP01/ 0 7Z¥BaQaRt Pieg exery ‘Y’fe%’r‘ﬂ’ “\‘é‘éc“f"?ryt VK S PICF §VSSY & OF § wepks.
MLP- 1 (3- 2. fntibedly dfithe BREMSH RvdntenichtiPaddinitérdd iparetRlly, intfavérdusi W hid/iER- 1
and does not cross-react with MCP-2, MCP-3, MCP-4, LEC, RAIVTES, MP-la and
MLP- 1~, butanipsabitakprtheriperphera) vein, dattamugeplarly, grishboyianeniisio Fasexample, & human

eot axi n- 1. Rii'lgﬁils (i C f

eot axi n. 2. %B@] Hﬁébtizt?cl%ct)ﬂé]ct)?’lp E%Dt | n%lsl r(mi g to’§1n %@a@gﬂféﬁlﬁg’%‘}éﬁ %‘%&/ﬁr

(Sci nti || atmonth fr ance avery 2 Ks3 spiths, ec lass fieguently. used to show that the ABN912
anti body prevents MCP-1 from binding to cell nenbranes expressing the CCR2B
receptor. Menbranes of CCR2B expressing CHO cells (CHO#84 - see below) are

i ncubat ed with Phudiageutiodl c6MPesitiving of he Gertion ARNGE tafukLtirddMnlconviedfiddal and t he

resi dual binding of radjoactive (I25-]
manner. A composition according to the invention is preferably provided in lyophilized form. For

immediate administration it is dissolved in a suitable aqueous carrier, for example sterile water for
injection or sterile buffered physiological saline. If it is considered desirable to make up a solution
of larger volume for administration by infusion rather as a bolus injection, it is advantageous to
incorporate human serum albumin or the patient’s own heparinised blood into the saline at the
time of formulation. The presence of an excess of such physiologically inert protein prevents loss
of antibody by adsorption onto the walls of the container and tubing used with the infusion
solution. If albumin is used, a suitable concentration is from 0.5 to 4.5% by weight of the saline

solation.

The invention is further described by way of illustration only in the following Examples,
which refer to the accompanying diagrams:
Figure 1

A - a graph showing eosinophilperoxidase (EPO) activity for various punch biopsies from
treated and untreated rhesus monkeys;

B — a similar graph showing myeloperoxidase (MPO) activity for the biopsies;
Figure 2 - photographs showing eosinophil staining for histology samples from four rhesus
monkeys both before and after treatment with ABN912 and CGP44290 (a control antibody);
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MCP-1 i s neasured by SPA using wheat germ agglutinin beads. The average
ICso [M obtained fromthree i ndependent experinents is (461 206) x 10''Z.
ABN912 pmayemize4oMCP-1 from bi nding to cell nenbranes expriEGEEPY/ 7468 CCRZB
receptor. 2. 4 Inhibition of MCP-1 nedi at ed signalling An early event of

MCP-1 ind I h bi | I
can be meadifs DPPHRATEIRRY F TupeianIA ripasn sk ehp Bt sro BTl
responses q&gmgeaﬁprned using cell line CHO#84, a CHO ceII line stably

transfected to express chenoki ne receptor CCRZB. The CHO#84 cells are

cul tured i rFigwenf afagrphshewingihgirelative Cinding affinjties ot ABNH raetents for bisdbeteases,
wth glutaqgépq suppl enented with 10% di al ysed FCS, 200Ul nml

- Penicillinl'Streptonmycin and 80nM net hotrexate as sel ective agent. Wen cel
culture is dense but before confluence, cells are washed with PBS and
detached by a short incubation with trypsin-EDTA (1 m n max). The CHO#84
-cells are washed once in ItPM, by 7 mn centrifugation at 250g and
resuspended at 3.5x106 cells/m in Hepes buffer 0.5% BSA containing 0.04%
pluronic acid, |.0Op Mfura red and 0.3p,Mfluo-3. The cells are | oaded with
t hese fluorescent cal ciumprobes for 1 hour at roomtenperature in the
dark) with gentle agitation fromtine to tine (6-8 tines). Then 26 WO

02/ 02Q&0 PCT/ EPOL/ 07~68 the cells are harvested twi ce in Hepes buffer 0.5%
BSA by centrifugation) and the pellet is resuspended at 1.5 to 2x 106
cells/m in Hepes buffer 0.5%BSA. The cells are now ready for stinulation
and cal ci um neasurenent and are stored at roomtenperature in the dark
until use. Both antibodi es and chenoki ne (MCP-1, R&D Systens, M nneapolis,
M\, USA) are prepared as twenty-fold concentration solutions and m xed
together at roomtenperature for 5-8 mn before addition to the cells. Both
green and red fluorescnces are neasured versus tinme with a flow cytoneter
(FACS, Becton Dickinson). For each cell sanple, the fluorescence of cells
prel oaded with the fluorescent Ca-probes is first recorded for 15 seconds
in order to obtain the baseline values. The data acquisition is interrupted
briefly to to stinmulate the cells by addition of a snmall volune of stinulus
(ten-fold concentrate of chenokine with or w thout antibody)and fl uorecence
nmeasurenents are resuned. The total fluorescence neasurenent |asts 51
seconds. The Ca2+ indicators used exhibit reciprocal shifts in fluorescence
intensity on binding to calcium fura red fluorescence decreases whereas
fluo-3 fluorescence increases. For each experinent, red and green
fluorescence are recorded and the rati os between green and red fl uorescence
calcul ated and plotted against tinme. A "base line ratio" and a "stinulation
rati 0" are respectively defined as the nean val ue of ratios obtained just
before stimulation and the nmean val ue of maximal ratios obtained after
stinmulation. The intensity of the response is quantified by a Stinulation

I ndex (S.L) given by "stimulation ratio" divided by "base line ratio".
Stimulation Indices obtained in the presence of antibody are expressed as
percentage of S.I. obtained in presence of solvent alone. Inhibition (% of
an an antibody Al dissolved in solvent S 1 is given by the fornula:
100-[S. LA, x 100)/S.LS~] The inhibition by ABN912 is conpared to that of

t he precursor antibody, AAV293) and
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an unrel ated comercially avail able anti-MCP-1 marine anti body (R&D
Systens). Also since the i munogen used to raise AAV293 was ungl ycosyl at ed
recor abi fanézasyan MCP-1 from E, coli) MCP-1 supernat ant HEGTRP0O1/07468
TNFa- st i nul ated HUVECs (Human Unbilical Vein Endothelial Cells) is also
used to stinulate CHO#84 cells and tmm sing effect of ABN912 on
Caz+ nobilisation nmeasures as descri . The results obtained are
given in the Tabl e bel ow 27 WO 0210260 PCT/ EPO1/07-t 68 Human

MCP- 1Ant i - human_MCP- 1 mAbSour ceMpl ari t yHuman ABN912Human AAV293Muiri ne

R&D(1 Cso ~ ~) (| Exapsgenic gyjce cagisparessty expressitfetumap 1k sepertoirgyingioqsl of ghe murine

0. 00(ungl yg s 6 : ) B C10.33 t
0 020. 79§D BBy e R A o B (4 S ST B B v 1

i nduced Cagerterawoditibbdies o dmmamMCIRY 8B, cells ifilogn these nticesirqimmortalizeddystandapd  bot h
E. coli derived and HWEC derive -1. 2.5 Inhibition of P- 1 | ed

. cherot aads OB HepROE ARG RS ielf i phBmed uhist et M hpen e 1
on hPBMC ( hxwsady Ranvizpher al Bl ood Monocytic Cells) is neasured in Boyden
chanber based c%er not axi s assays. HPBMC are prepared with Lynphoprep' ~"3
and 2 x 106 nonocytes per nml are used as input. ABNA9I 2 or an unrel ated

anti body ( e G ] sl N(H . 1.0s in the
bot t om and ieabied? Jlhbdidor MEPELEEpl i P HGBARRR Cll et [ 1, 0%
NnM r econbi nant homwenisab®-1 or 1 nMfil~IFL (negative control) in the bottom
chanmber. Cells gre.pen~nitted.tq.m 0 he fop,ch he bottom
chanber for a pg?qr&&dﬁfexé'ﬂcerfm‘iﬁ%@ g{@%—ggkh B4t e %ﬁ{uﬁgéﬁ ¥t cells
whi ch have jfin@fi@dSeih récodiRhMiudff MOP-$ (R&DI Systerds) (Miﬁn%dﬁéus,nMN, _U(SA'),SIOf)%%nd

that ABN912 dose dependently inhibits MCP-1 induced chenotaxis of hPBMCs.
The ef f ect prsiteinpprgncuse it Gamplete Hgaedis Adjayast enxdays 0 and; irb@po)iand dayid @y-ddtat ed
anti body h ff s : I ' ngﬁﬁ .
chenot axi s.%ﬁséggn(ﬁ'ﬁﬁ?g{et@%}@?blﬁéutocyfg&e%{ngr fmér}n{c%mrek{@%g non %93”%8

O 021026. 1ehNCP-AERIuEGDEotelm péhmsusa®.chiaficotmpleterrelad’ swiatfuvastash dags 4% 68het her
MCP- 1-i nduced em gration _of | eukocytes. i t he .skin, of rhesus nonkeys can
be i nhi bi té’&hthW-ORB}%1§6MBW“§P§@H“%&5£ aptibgdy B‘&T'aéeteﬂeg in the serum of one

of the mice (mouse No. 16194). This mouse is boosted 7 additional times before fusion: 100pug

w

protein per mouse in saline on days 106 (i.p.), 119 (s.c.) and 135 (i.p.), and 25ug protein per
mouse in saline on days —4 (x2 —i.v. and i.p.) and -3 and -2 (both i.p.) before fusion.

Fusion and Hybridoma Selection
On the day of the fusion mouse 16194 is killed by CO; inhalation and total spleen cells

(4.8 x 107) are fused by a routine method using PEG 4000 with PAI-O cells (5 x 107), a mouse
myeloma cell line. Fused cells are plated out in 720 wells (1ml/well) containing a feeder layer of
mouse peritoneal cells (Balb/c mice), in HAT supplemented RPMI 1640, 10% heat inactivated
fetal calf serum, 5 x 10° M B-mercaptoethanol, 50pg/ml Gentamicin. Culture medium is
exchanged every 4™ day and after 14 days HAT medium is exchanged for HT medium, i.e.
Aminopterin is omitted. Of the initial 720 wells plated, 461 wells (64%) are positive for
hybridoma growth. Supernatants are collected and screened for MCP-1 reactive monoclonal
antibodies in an ELISA. Seven monoclonal antibodies of the IgG subclass are identified. Cloning
is done using 4 x 96 well microtiter plates, plating 0.5 cells/100ul per well. Clones are checked
microscopically after 8 days, 100p] of growth medium is added and supernatant tested the

20



injection. Male adult rhesus nonkeys were injected with 301tg/ kg IL-3 for
13 days (two tines per day, i.v.) in order to boost |eukocyte counts and
prinme theveogeblel ial cells for optiml | eukocyte recrui tPenEPo1@4eday 13
the nonkeys were anaesthetized and MCP-1 (10 p. Q) was injected in
triplicate n Sqypen.  Four
hours | at e?ouowl"{{éadr%g “Ea-ly%ﬂmvxg‘r 9%‘3‘3%‘5%%@ gﬁeﬁaz%l ﬁe %%%Eegg?@gs. es from
the MCP-1 wlmpmgundachamctmatmrﬁybrxsihmn subTloee 149-12ie selwwabamzh@mwsot ype

mat ched humani.zed Ve C ntr . anti hod CGP44.2 irected. a

hunan car ci® ﬁb@ﬁﬂ}?{}wa Emﬁ‘lr\’)‘g’ aﬁm Sy ofﬁf’l%ﬁé?'fi B‘Haﬁi"a%ach a
dose of Sm{u&get KianabBy, I\/CP 1 (1 Op.g) was injected again | ntriplicates
intradermally on the left side of the breast and the abdonen. These
injection sites were symmetrically positioned relative to the previous

i njection naest het| zed and

- punch bi opzﬁgt’e??% wﬁl%ﬁ&ﬁﬁﬁég{c%gﬁﬂsz?%@wc a punch

bi opsi es V\ﬂhmnblaeldseqnenchlghal f and one half frozen in I | qU| d ni trogen for

i <1 of ogy. EneyHEPEUIGER i pLdBRiORY B R RaY2on ik Freardlpd & SDEPAGE an

eosi nophi | wm&&iﬁméﬁaﬁ)o &4dsi dietifined by EdrRin@egradatiod IDNA B@@ncé@éddmgtf&
respectivel Controls with PBS injections and no injections to stinulate

cell infil ttﬁ/eeheawﬂé'gbt shai vexiablegostains [areblaingd by RERiaeplifioqtion pEFN A ebipined
ant i body ”%%ﬁb%gAeé&ﬁﬁ{e%ldﬁé‘& fytrfASHA Eéﬂ?or | g%%'qﬁ%%d RO b terifal tﬁﬁﬁW' c

activities at Injection sites ter treatnent w
ABNO12 and s&ftiedot2 ©0heavy @, hgilsdtampenmmwlsma@EHEwmewmngiDNA sequsmes drevel y,

monkey for AR Sl S0d S Wbt M Picihe GOk AR BaRRBMBIYEn

experiments are shown in Figure 1 A— eosi nophil em gration and Figure 1B
neutrophil em gratjon. Normalized EPO (A) or MPO (B) activities in punch

bi opsi es bek@r@replr-1 untreated, 1009 and after treatnent with antibodies
are shown as nean SD. \Wen Ieukocyte i gration was induced in rhesus
nonkey ski ra®yrd Oac-tes MaPeds, ré@Nedendtiabict itod cod cBb che@f cofdcn@phich cand 81. 4%
of neut r ophid velMchH atd 0 BAESs@bST ae il NLePVES 8NC BrDELYNMY- ABNRL 3 gaapared to
t he | eukocyte enugration prior to anyhedy treatnent. Only about 20%
inhibition for both cell types was nmeasured when CGP44290 was appli ed.
Taking into account that a PBS injectison al esi@ resulted in a recruykynent of

13. 0% ( eosira@pbk k&) ca de 2ea’ Yoo KRUiT: iR che )ra®@fred Bfs ARSRRNGR &B@AcWth 10 pg

MCP- 1, admigi b4 ayPR10ke YR ARBNSLL o0k 66l GRS 120 mrp MR 62/ ARGrak0a,BGLL BPD1/ 0p68
t he amount of | eukocyte em gration tosphe background | evel observedow th

the PBS stinulation. The differences observed between NVP-ABN912 and the
control antibody are statistically highly significantegp<0.01 ) angh

consi der i N@cf kes AROBED Uete o rdd@rcedcbabl )arh lond @RATEA LG0T caldl B OGlE GRb

rel evance. ReRILSENER} LULcTl SirObA0M a0fen 39S icHORIM harPBI40ER 619Ny Srys RN i N
Figure 2. Hi stology of punch biopsiesshrom MCP-1-induced eosi nophi kg

em gration experinment is shown for four nonkeys (2279, 2280, 2281 and
2282). (A, (B), (B), (F~ eosinophil spaining before treatment wi t)h,

anti bodi es @f RPRKLYPe 229 Joc ASPrc #eBkcaARE 28280 AULCERELG %G dea c(rg:)m'r (D),

(9, (H. epplpoBH basStal ewgrgameefhrtﬁeastempiag b AN ROINES, Qle, HNKEYS
2279) 2280, 2281 and 2282, respectively. Mnkeys 2279 and 2280 Wercg treated

with the isotype natched negative control antibody CGP44290 ( Snyl kg) and
nonkeys 2281 and 2282 were treated wij§y NVP- ABN912 (Sny/ kg). Eosingphils

are staineq, Q'ﬁ,e der %Ksaswtéc' Achlas o biEder A Gk N
panel s (G L%Q&gz Lz‘ gt A:.IJ.lgk fl A%B%hpgg} f@ﬁ%ﬁfe@;ﬁ% D&sh ¥R

NVP- ABN912 treat ed rmn eys. gce betwee ore and after,
treatment was observed wth CGP 44290 V\:hl | e an al nost conpl ete inhi b tion
. of _eosi nophi | em gra&; n was observed,,,n m)nkeys treated with NVP ABN912.

2.7 Inhibit] égﬁlaa aﬂethe&f:bﬁggg% ﬁacsecT caea{mk i ¢ model

was used to dic r.at t he
ski n of SCI‘B hu |n m%ii:"e caﬁ ybe in |Ii°e G? lMg. G|Yn%(=ffc on o‘fhrq,t?

NVP- ABN912. SCID m ce were transpl anted }%th tvvo small pi eces of human
adult skin (SC)D-hu Skin). The quality of"the grafts was nonitored during
the 5-6 weeks follow ng transplantati on and then) successfully transpl anted
m ce (generally >85% were selected for the in vivo mgration experinents.
For the chenoki ne-i nduced m gration) PBMC were isolated by standard density
gradi ent separation firombuffy coats sanples and adoptively transferred
(i.p. 1 x108 cell sl muse, 500 pl volune) into SCmhu Skin mce which were
preV| ously transpl anted (5 8 weeks) W|th two p| eces of human Skl n (at the
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WO 02/ 0260 PCT/ EPO 1/07G8 received 500 ng MCP-1 in the right skin graft and
an equal volunme (30-ul) of PBSin the left graft. Mce treated with

NVP- ABNO#d) y¥anesol Nj ected with 500 ng MCP-1 in both, rightrGrEPI1AFi68ski N
grafts. NVP-ABN912 and the isotype control CGP44290 were adm nistered i.p.
(100 pgl nouse) 4ng/ kg, 500 p,| volumm) at day O (5h before cell tiansfer)
and at expetidfrntal days 2 and 5. On day 8) all mce were sacrificed and

t he human gkigargrafts harvested for further analysis. Single cell

suspensi ons of each human skin graft were prepared using a DAKO Medi machi ne
foll owi ng the manufacturer's instructions. These cell suspensions were

stai ned wiSeh. Wuwad anti CD3 and anti-CD4 mAb conjugated to FI TC and PE and
anal yzed in a FACSCal i bur Fl ow Cytoneggr (Becton Dickinson, San Jogg, CA).

The result ':rg cgh Vr%@ Ah cEé Q¥ Eca3reddrct3oralrck 264 O ichf %§§@A@M¢Tﬂccel I's

infiltrat n e 12 .t & grQHR: 21N1=10)
- conpard tgA gﬁi g‘%fegur?gr f"% tsheQ%o'F?er esr'sg?%gl ng CP QFM%?vealtn eg group

(3 mce, n=3). In mce where the cell mgration was |nduced by PBS, 0.34
0. 17% of the Th cells |nf|Itra&§1d t he;shuman ski n graft (3 mce, n 3)

o201t Cabec 3181512 9%, hd P NV odN S 58 B 205, B oved by
Dunnett’s m'l € 23 arslexs%gn 8833 8OSLthﬂg u a 'I‘g q‘% IGPn GB‘I Lys Pcel !
infiltrati'on in C,K%I@i versus ry, %treate’g ani nal s; respectively, was

hi ghly significant (p<0.01, **). aracterisation of the ABN91Z bi ndi ng
epi tope on human MCP-1 and node of actl on The three-di nensional structure

of the conplex of MCP-1 wth the Fab ;rag_?nent of NVP ABN912 was dft erm ned
men

by X-ray crystallo raph§ . ceGAab fTra L NV A N9128¥va§coroduced by
prot eol yt i € APBRAGE FYOM'T e Fe aht T po 0‘% & THrotein A

chr omat ogr #EMYS 3P GREYS o= 7% &2 ee%ﬁ ﬁ? B S °ﬁ'alt° g‘?"’aﬁﬁ’ SEY EOnPTex

bet ween the Fab and reconbi nant hunan®MCP-1 was purified by prot eif! G and
si ze- excl usi on chromat ography, and concentrated by ultrafiltration to 26
my/m in 50 mM Tri sHC H8 , 0.1MRHCI. COystals were q\rown at ffom

t enper at ur ¥CpFCLATE “tséc‘t? BB Sfo PP TS "‘iTs‘fTSrf‘an“ﬁatﬁE; “Tin 20%
(W v) PEG %9006, Sex (¥ (SFF ALY 1565 5L B BT Py, T 168 e g SpH 5% Be“ firebrnere in
space group P2122, with unit cell din®hsions a=63.90R, b=86. 08A, c&321. 64R
and three conpl exes per asymmetric unit. Prior to data collecti on%) one
crystal was soaked in 17 % (w v) PEG® 000,°"825 % (v/v) isopropandl® 15 %
gl ycerol) SBnHNEFTHEPSST JIT FTS TED CA% GRR, FTT3ANT M S CCTHEC @F'E/H‘h?‘;‘i/\&%‘ t hen
mount ed i nS%& 4P| R ACpyHEJEP FAREYHCIEEIT Phef Py ten TYR BEe ity (TBY &FF S1w €m at
120K. The diffraction data were nmeasur®d with a MAR 345 image pl até&’®31 WD
02/ 020 PCT/EPO 1 /07.1@&8 system at the SNBL beanline of the European
Synchrotron Radiation Facility ( ~. =0.90 A) . In total 242,617

obser vat i off§, AE€CeHFORAI ATH XD CBBAIM8 uni que refl ections (Rsyne0. 050), were
col | ect ed ®eotTechys2010RFlaride Zy833pe 5ol uti on (89. 3% conpl et eness). The
structure was determ ned by nol ecul ar repl acenent, using the X-ray

structures of t Fab fr t of t 3 nonocl ona i ho ry 1
OFE; He ot at. 5 ot RIS faoelonR Aoy MR UAUTEY o8 TRSpriong At 16V

al ., 1997) ca%nsdiad m&to&pﬁt@h&t ARe254, TkﬁQtaMEb%dy\ﬁﬁderﬂtPfle»didpéprdﬂrﬁdt&PB%]@ e
dynami cs and energy mininization using the program CNX, to a final” Rfactor

of dOI 224 l{léﬂsr?é@m@ thgiithe A4V29B pntibody anskis found todaye¥n mzcbvaﬁmnga@@muww final f
naran vop- PR plejaded i thoBl 6t 8 aARp0% aiiuily AEB Mr 3V, AR SH RS Lt k|

| engt hs andelaaﬁp(ﬁstndnmdPMQbhee ofmaﬂ\ﬁﬂﬁtwméﬂl Sénliﬂﬂslauewﬂm pbsitionPt, ex
shows a | arge b| nd int rfac 90A2 of ed bur| surf agce
i nvol vi ng A9 Vi %%h‘ er ?Roéttlaﬁgé)eqf’sﬂﬁ@%‘fel" g‘?’é‘é\?@f‘%‘{ﬂ(ey

el ectrostatic interactions. The najor contacts to the antigen are nedi ated
by the | ong HCDR3 | oop of NVP-ABN912 which folds over the center of the

. antigen- Comhaﬁsttﬁht&ewsshﬁm@ﬁﬁstoahewyxénhwghed.am the conpl ex. The

bi ndi ng epitope on human MCP-1 conpriseS the amno acid residues Asn 14,

Thr 16) Asn 17) Arg 18, Lys 19, Ile 20, Ser 21) Gn 23, Arg 24) Lys 49, Qu
50, Ile 51 and Cys 52. Arg | 8) Arg 24 and Lys 49 are involved in

el ectrostatic interactions with the antlagdy residues Gu L55 , Asp H99 and
Gu HL O1, and in Hbonded interactions™W th Tyr L94, Trp H33, Asn H50,

A n H53, Asp H99 and Tyr H108. In addition, the guanidiniumnoiety of Arg
18 and Arg 24 of MCP-1 are ~ -stacked against the aromatic rings of Trp H33
and Tyr H32, respectively. Additional interactions between NVP-ABN912 and
Tyr 13, dn 17, Ser 21, Lys 19, Arg 24, and Qu 50 of the antigcn are

nmedi ated by eight water nolecules buried in the protein interface. Since
Tyr 13 and Arg 24 of NCP 1 have been |an|cated |n t he b|nd|ng to the CCR2B
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visually inspected to identify surface exposed residues using the software
WebLab Viewer. A total of 39 residues that could potentially interact with
ABN912 werceoz/nadiovi dual |y mutated to al ani ne or |ysine (D3CT/Ee3iay468i t h t he
Qui kChange Site-Directed Mutagenesis kit (Papworth, C., Bauer, J.

C.,
B , 1. d. Wight ) 1 996). St r at eqi 9 -A) . The . ]
mitant genes wa GBI oBsaff Vh PingcgathEd SRis abrlisby B BoR PR shERH "
cel I's W t happitPridte GeGdtdATsited inbx pasedtel watopd PRVIdiE the fithmimgldbain Mooler/TtHeant

sequences W th the Geneporter transfection rea ent)n]gGene Therag (s‘géstems).
AT ter 1 1 arlSREEenbATyes fFrah Hhei AT, quieody {Heimmaheed af GIOSPY Smmmgl<143; 3389 hraartc he

super nat anjg$heReBmbite InF L PBS EGHr sitThé ligh ORbh {a8dette cofilfing Wl BGle8H rEfion,
~purification by affinity chronmatography.” Mutant MCP-1 concentrations were
det er m necremotayandileader sequenee ferswgreli®) wasldansigiredhingnan ¢xpeassipCrector gontaining

st andar d. ' A . - r - .

obt ai ped by CKyéte e MhmBifald i vy ek eaho e B SpdBtie gk

mut ant MCRDNAVRS sefedion bg thethptrsxatd @FEXD|I asnon resonance with the Bl Acore
instrument (Bl Acore). F ust, the sensorchip surface of the instnunent was
activated and ahdBepg/chhinaadsettdwasytraefetted astontgly ijoca expressiort wetr endddingbi nd
to the chip. The NVP-ABN912 anti body was accunmul ated on the anti-FcY

modi f i ed stB¢ human 1864 ggnec the igmynoglohiglin neavy chaip gphangsry d; the deqypyciytosistagse
MCP- 1 nut aphssopeligeidherared to yield final concentrations of 0.75 to 4 nM
and injected to bind to the i nmobilized NVP-ABN912 on the censorchip
surface. AssociBoth heavyend liphtehainiazg in@reonfigueation inth¢ expiresvien véaters thahiesemblasi ng

whi ch the gsurfac I resonance .si recol.ce The titrat.

Sort o wactt PR o Tatr o RARANES b HonliPech ESHAEE ol b bhbR TR,
part of t Hegh I8ed expressioni nst al | ati on; Handbook Cat.No. BR1002-29; edition
7-97). The reSLHtS r iven in Figure 4 which shgws bi ndi ng of, MCP-1 and
MCP-1 nut ants t'QTf fd2 quction Yerveetarsar e tansiectsd intg-gn appropriatcbpst 4o 1 2
recogni ti op}, d LR $Bi/6eeiAme dSHS é&%xﬁ%ﬁlvéaect&%equems%@&gd By hbthEekaft/ ~68
are the residues T16, R18, R24 and K49. Mutati on of T16, R18 and R24 to

al ani ne codletticmeind sglsotied s¢ldihephirn dultvged to exiuPssABNIBNG 1 2ntibedyt (heman fgGttion of

K49 to al ani.ne re d_ in 133-fold decrease of affinity. 34 WO 02/ 0260
CLAI M5 Pﬂmﬁ%gmﬁmﬂﬁ' MCP- 1 bi ndi ng nol ecul e whi ch conprises an

anti gen bi ndi nExpickstorcweivis Girylhg dlie He@Bdind digiet chairénRgbONVPIABNGAYY chain
vari abl e domain (VH) which conprises_in sequence hypervari able regions
CDR) me%alve&wyreélamm d w2l vere tra?ﬁ_?% é’af@c%@atpéﬁeel‘he transtected

Hi s- Tyr - Tr anditre g;%wn RADO hédrkih ndAEIBGivE ROMI M RNAG I o SRPARTIESM (FCS) and
Asn-1le-Ad u-3n-Aspd y-Ser-d u-Lys-Tyr-Tyr-Val- Asp- Ser-Val -Lys-Ad vy, and

sai d CDR3 G4\A salgctionevagapplisd fori 48 -é%tmgﬁ@telA mg/ml. Transfected pools were adapted to

Asp- Leu-d - I S - - - - - - : e j ents
Chor o . 2 CR bRy befiutfobarhis Ehoknbfy niCaaBGs KByl Sl bt el

si t e conpralsumiy tahsferiasinsuling Higmprodudeo tlohdsiwelré igdlated aikdr twe step F:hj;liﬁcmttqmi n
(CDVRS’ : ) , V\/(S];ic\gitl-(é%ﬁ ggrqﬁ%#gofrﬁggrmcw é@?ﬁ&@éé%@#@é&%‘ c?orr]uS:s a%?ilz\;lub-blor%s]:\v)vzas and

Ar g- Al a- Sefssdsted i rY75Vcltnres bvep@perd PoflfEuk=five FnonBi bf cdaiffdous Eﬁl}]ﬁbdﬂﬁn}\hﬁ: am no

aci d sequence Asp- Al a- Ser-Ser-Leu-{d u-Ser, and said aving the am no
aci d sequeatdisiony] Apimpes expeeimants.- Ko highrprodpees cloaeich sghle-up dromdal-scaledn bisreatter eof .

3 0 VCP duraiicH Wik JERbfifed. SeveRiTRER lodfioeP 8t linBE 8ot tof rodtRflor dtHHNgTHA! "

(VL) varia
were obtained. The maximum amount of accumulated product obtained in overgrowth cultures

was 504 mg/l.
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domains in which said MCP-1 binding nol ecul e conprises at | east one antigen
bi ndi ng site conprising: a) an i mrunogl obulin heavy chain vari abl e domain
(VH) whi e¥0 6pemesd ses i n sequence hypervari abl e regi ons CORIT/EBDR246and CDR3,
said CDRI having the am no acid sequence Hi s-Tyr-Trp-Met-Ser) said CDR2
having the amn cid sequenc . . .
Asn- Do- G U- G n- AR SIPORPTAT posibody ABN9Y2 binds 13 bymap MCP. and pentegipes i <. g
CDR3 havi ngurctien @ Witio mincbnaaqm Bmibody is further characterized for its binding to recombinant
Asp-Leu-dJ u-G3 y-Leu-Hi s- 1H¥ QWP y- Tyr - Phe- Asp- Leu, and h)

epehdenid

| rmunog! ob R MCEHE DY ongeatmetyogs by Eoprioes anelpanieintision
sequence h?@?‘ﬁ“‘sequel (SPALSLRES ﬁl;é%pécmm&% ABN019labody 36 dthereid. 1 havi ng

- the am no nce Arg-Al a-Ser-d n- - Val- Ser - Ser - AIa Leu- Al a) said
CDR2' havi ehemdkinesior pan- mhé%dlmeesmlbyﬂléccsepncsée inhibilio@iofi bigding oEMEPshi d

CDR3' having_th 1 CE‘]%F gﬁ%@%ﬁ Q - d
- di rect equitv‘éﬁ“é%pggtsﬁgreo gb} n - f&b lg'espﬁfecuﬁ{do é:gloarP{%F?'g()af?o claim
1, 2 or 3 WBNY12itewaducomnbirant hhbﬂyual&@roduwa MEPQZ:@Ge:RﬁE(rEE’W@?* 168 5. An
MCP- 1 bi ndi ng, o] ecul e Whl h co al_ | east nt| en binding site
conpri si ng "&%fhﬁ‘ﬁwnéssf‘}'sr‘gfe SHREPH nﬂﬁﬁ%& ihe "‘a‘tﬁ"%" gﬂéﬁl&gs natural target
subst anti alchy, hiemipefpierd Blobd AlonSyRATHEBMER dehﬁnstiﬂ&db}a%éﬂllmcw h am no
acid at position 1 and ending with amino acid at position 122 or a first
domai n as dhemotiteassaybove and a second dommi n having an amino aci d sequence
substantially identical to that showm in Seq. 1d. No. 2, starting with

amno acid at position 1 and ending with amno acid at position 109. 6. A
first DNA Qanst Blaéorennalgsing a heavy chain or fragnent thereof which

conprises a) a 'rst art i.ch encodes a varjahl e domain conprisin

2l ternat vely f AR FBER P BPE R PG e DGRE 4t PN Fup

regi ons bein@piiiio WAMz afeldeierAinél yBIA chlRGnAfEid Wdd e 1@., PARRe&S Of
whi ch are shown in Seq . No. 1, this first part Starting with a codon

encodi ng t HBN912ds mmﬁbﬂléecb@ ajsepsorehipsupfaeq and|binding ek resombinans mgasusedby
codon enco cond
part encodgklggabﬁsg{’/@%% hal n’tgg?g?gﬁ? 5%(%?1,{@&%:?&# ﬁg}é&(’g‘gﬁ%’{er eg,yfaq\\/ﬁl)81 ar ts
wi th a coddttpswvoatiactge.tds). The esulsmbiained aredziveh it the Tabledelamt. part of the
heavy chain and ends with a codon encoding the | ast ami no acid of the
constant part or fragnent thereof, followed by a stop codon. 7. A second
DNA constr%gocmsﬁputaéb@ahﬂ[sh‘ts'phal n énij@gr(‘f@t:téﬂefﬁw Whijch conpri ses a)
a first pqrt_which encodes g variableldonnin conprising altdrnatively

f r amewor k |dDissotigtparataicomstane[s'Bgi ons; Ee(n%B(])yKGJOvﬁmlablle“‘regl ons being
CDR1', aRo—E: SeghgrRees—ei—whi-eg—afe shown in Seq.
ld. No. 2: i?’??P%‘”ﬂ“FQW‘W“?P@P‘tK‘TMW t(ﬁ‘%ﬁqcff%ﬂ *—é?rgb’éﬂ%g the first anmino
acid of thevartapre dgonmai n and endi ng Wi tnh_a codomn encoding the | ast am no
acid of the variable domain, and b) a second part encoding a |ight chain
constant part or fragnent thereof which starts with a codon encoding the

first am no aci e .const ant rt o ht nd ends with a
codon encodi ng gﬁggllggyd%%irﬁ%’%%& tah h%élgg t;h% f”ry;tﬁ}al}gfp fragment thereof

foll owed by a stop codon. 8. An expreSS| on vect or able to replicate in a
prokaryoti ¢ or kar ,oti'gcgiell | i ne which, riﬁes at | east one DNA
const ruct s 2fecofBeEmg eckivity gnd species sph \D 02/ 026- 40

PCT/ EPQOL/ 07- 168 idordd tB'dete e the specie mﬂémfcmi Rfacb with ABND e
whi ch conpri ses (|r; cul turing an or glggl sm whi Chml S tra‘rYsl]“or rrel@g“'?ﬁhﬁcMJ

expr essi on norbuwan MEPok #1d(GC-chemokineharg asspeged for Jheir potential to interact with ABN912
by BIAcore.

2.2.1 Interactions with non-primate MCP-1



recovering the MCP-1 binding nol ecule firomthe cul ture.
MCP- 1 whi ch cross-reacts w th eotaxin.

11.

10. An anti body

to

i) Use of an antibody to MCP-1

which cregcoi/eset s With eotaxin which is capabl e of inhi bp¢T/BBOGIESSDI Ndi ng
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ABN912 is specific for human MCP-1 and does not cross-react with MCP-2, MCP-3, MCP-4,
LEC, RANTES, MIP-1a and MIP-1p, but does significantly cross-react with human eotaxin, i.e.

human eotaxin-1. The AAV294 is also found to cross-react significantly with eotaxin.

2.3  Inhibition of MCP-1 binding to CCR2B expressing cells

SPA (Scintillation Proximity Assay) techology is used to show that the ABN912 antibody
prevents MCP-1 from binding to cell membranes expressing the CCR2B receptor. Membranes of
CCR2B expressing CHO cells (CHO#84 — see below) are incubated with a range of
concentrations of ABN912 (107M to 10®*M) and the residual binding of radioactive (125-I)-
MCP-1 is measured by SPA using wheat germ agglutinin beads. The average ICsp [M] obtained
from three independent experiments is (461 % 206) x 10”2, ABN912 prevents MCP-1 from

binding to cell membranes expressing the CCR2B receptor.

2.4  Inhibition of MCP-1 mediated signalling

An early event of MCP-1 induced signalling is the mobilisation of intracellular Ca?* which
can be measured by the use of fluorescent dyes.

Measurement of calcium responses are performed using cell line CHO#84, a CHO cell line
stably transfected to express chemokine receptor CCR2B. The CHO#84 cells are cultured in
MEM alpha medium without ribonucleases and deoxyribonucleases, with glutamax-1
supplemented with 10% dialysed FCS, 200U/ml Penicillin/Streptomycin and 80nM methotrexate
as selective agent. When cell culture is dense but before confluence, cells are washed with PBS
and detached by a short incubation with trypsin-EDTA (1 min max).

The CHO#84 cells are washed once in RPMI, by 7 min centrifugation at 250g and
resuspended at 3.5x10° cells/ml in Hepes buffer 0.5% BSA containing 0.04% pluronic acid, 1.0p
M fura red and 0.3pM fluo-3. The cells are loaded with these fluorescent calcium probes for 1
hour at room temperature in the dark, with gentle agitation from time to time (6-8 times). Then
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min before addition to the cells. Both green and red fluorescnces are measured versus time with a
flow cytometer (FACS, Becton Dickinson). For each cell sample, the fluorescence of cells
preloaded with the fluorescent Ca-probes is first recorded for 15 seconds in order to obtain the
baseline values. The data acquisition is interrupted briefly to to stimulate the cells by addition of a
small volume of stimulus (ten-fold concentrate of chemokine with or without antibody)and
fluorecence measurements are resumed. The total fluorescence measurement lasts 51 seconds.

The Ca?* indicators used exhibit reciprocal shifts in fluorescence intensity on binding to
calcium; fura red fluorescence decreases whereas fluo-3 fluorescence increases. For each
experiment, red and green fluorescence are recorded and the ratios between green and red
fluorescence calculated and plotted against time. A “base line ratio” and a “stimulation ratio” are
respectively defined as the mean value of ratios obtained just before stimulation and the mean
value of maximal ratios obtained after stimulation. The intensity of the response is quantified by a
Stimulation Index (S.1.) given by “stimulation ratio” divided by “base line ratio”. Stimulation
Indices obtained in the presence of antibody are expressed as percentage of S.I. obtained in
presence of solvent alone.

Inhibition (%) of an an antibody A1 dissolved in solvent S1 is given by the formula:
100-[S.La x 100)/S.Ls;]

The inhibition by ABN912 is compared to that of the precursor antibody, AAV293, and
an unrelated commercially available anti-MCP-1 murine antibody (R&D Systems). Also since the
immunogen used to raise AAV293 was unglycosylated recombinant human MCP-1 from E. coli,
MCP-1 supernatant from TNFo:-stimulated HUVECs (Human Umbilical Vein Endothelial Cells)
is also used to stimulate CHO#84 cells and the antagonising effect of ABN912 on Ca®*

mobilisation measures as described above. The results obtained are given in the Table below
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(unglycosylated)

—

Vo1 +0.02
0.39 +0.02

1.53+0.47

0.20 £ 0.00

0.66 +0.16

2.12 £0.06

0.73 £ 0.09

HUVEC
(glycosylated)

0.33+0.01

0.73 £ 0.04

0.95+0.49

ABN0912 specifically inhibits MCP-1 induced Ca?* mobilisation in CHO#84 cells, with similar
potency for both E. coli derived and HUVEC derived MCP-1.

2.5

Inhibition of MCP-1 induced chemotaxis

The ability of ABN912 to inhibit the chemotactic effect of MCP-1 on hPBMC (human

Peripheral Blood Monocytic Cells) is measured in Boyden chamber based chemotaxis assays.

HPBMC are prepared with Lymphoprep™ and 2 x 10° monocytes per ml are used as input.

ABN912 or an unrelated antibody (negative control) is added at the indicated molar ratios in the

bottom and top compartments of the chamber. Chemotaxis is induced with 5.7 nM recombinant

human MCP-1 or 1 nM fMIFL (negative control) in the bottom chamber. Cells are permitted to

migrate from the top chamber to the bottom chamber for a period of 90 minutes at room

temperature. The number of cells which have migrated is determined by staining and counting. It
is found that ABN912 dose dependently inhibits MCP-1 induced chemotaxis of hPBMCs. The
effect of ABN912 on MCP-induced chemotaxis is specific; the unrelated antibody has no effect
and ABN912 has no effect on fMIFL induced chemotaxis.

2.6
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recruitment. On day 13 the monkeys were anaesthetized and MCP-1 (10 pg) was injected in
triplicates intradermally on the right side of the breast and abdomen. Four hours later, the
monkeys were again anaesthetized and punch biopsies from the MCP-1 injection sites were taken.
Then either NVP-ABN912 or an isotype matched humanized negative control antibody
(CGP44290) directed against human carcinoembryonic antigen was given as i.v. bolus injection to
reach a dose of 5mg/kg. Finally, MCP-1 (10pg) was injected again in triplicates intradermally on
the left side of the breast and the abdomen. These injection sites were symmetrically positioned
relative to the previous injection series. Four hours later, the monkeys were anaesthetized and
punch biopsies from the MCP-1 injection sites were taken. All punch biopsies were then cut in
half and one half frozen in liquid nitrogen for enzyme analyses. The second half was preserved in
formalin for later histology. Enzyme assays for eosinophils and neutrophils were
eosinophilperoxidase (EPO) activity and myeloperoxidase (MPO) activity, respectively. Controls
with PBS injections and no injections to stimulate cell infiltration were run in parallel on each
monkey. No significant antibody mediated effects were observed with either control.

The enzymatic activities at MCP-1 injection sites before and after treatment with NVP-
ABN912 and CGP44290 (IgG4, isotype matched negative control), respectively, are shown as
mean + SD. Multiple injection sites (3) were employed on every monkey for each condition.
Combined data from two independently run experiments are shown in Figure 1. A-eosinophil
emigration and Figure 1B neutrophil emigration.

Normalized EPO (A) or MPO (B) activities in punch biopsies before (MCP-1 untreated,

100%) and after treatment with antibodies are shown as mean * SD.

When leukocyte emigration was induced in rhesus monkey skin by 10 pg MCP-1, an
inhibition of 85.5% of eosinophil and 81.4% of neutrophil emigration was observed in presence of
NVP-ABN912 compared to the leukocyte emigration prior to antibody treatment. Only about
20% inhibition for both cell types was measured when CGP44290 was applied. Taking into
account that a PBS injection alone resulted in a recruitment of 13.0% (eosinophils) and 22.7%

(neutrophils) of the response seen with 10 pg MCP-1, administration of NVP-ABN912 reduced
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relevance. Representative histology of eosinophil emigration is shown in Figure 2.
Histology of punch biopsies from MCP-1-induced eosinophil emigration experiment is
shown for four monkeys (2279, 2280, 2281 and 2282).
(A), (B), (E), (P) eosinophil staining before treatment with antibodies of monkeys 2279, 2280,
2281 and 2282, respectively.
(C), (D), (G), (H), eosinophil staining after treatment with antibodies of monkeys 2279, 2280,
2281 and 2282, respectively.

Monkeys 2279 and 2280 were treated with the isotype matched negative control antibody
CGP44290 (Smg/kg) and monkeys 2281 and 2282 were treated with NVP-ABN912 (Smg/kg).
Eosinophils are stained red (seen as dark spots in black and white) and arrows in panels (G) and

(H) highlight the few eosinophils present in the two NVP-ABN912 treated monkeys.

No difference between before and after treatment was observed with CGP 44290 while an almost
complete inhibition of eosinophil emigration was observed in monkeys treated with NVP-
ABN912,

2,7  Inhibition of T cell infiltration in SCID-hu mice
This mechanistic model was used to test whether MCP-1-induced infiltration of Th cells
into the skin of SCID-hu Skin mice can be inhibited by i.p. injection of NVP-ABN912,

SCID mice were transplanted with two small pieces of human adult skin (SCID-hu Skin). The
quality of the grafts was monitored during the 5-6 weeks following transplantation and then,
successfully transplanted mice (generally >85%) were selected for the in vivo migration
experiments. For the chemokine-induced migration, PBMC were isolated by standard density
gradient separation from buffy coats samples and adoptively transferred (i.p. 1x10° cells/mouse,
500 gl volume) into SCID-hu Skin mice which were previously transplanted (5-8 weeks) with
two pieces of human skin (at the right and left sides of the upper back). Cell transfer was done at
day 0. MCP-1 (R&D Systems, Minneapolis, MN) and PBS were administered intracutaneously
into the human grafts on experimental days 1, 2, 4 and 6. Contro] mice (CGP44290 treated)
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ug/mouse, 4mg/kg, 500 pl volume) at day O (Sh before cell transfer) and at experimental days 2
and 5. On day 8, all mice were sacrificed and the human skin grafts harvested for further analysis.
Single cell suspensions of each human skin graft were prepared using a DAKO Medimachine®
following the manufacturer’s instructions. These cell suspensions were stained with human anti-
CD3 and anti-CD4 mAb conjugated to FITC and PE and analyzed in a FACSCalibur Flow
Cytometer (Becton Dickinson, San Jose, CA). The results are given in Figure 3. 0.73 £ 0,15% of
infosed human Th cells infiltrated the skin graft in the ABN912 treated group (5 mice, n = 10)
compard to 3.73 £ 1.03% found in the corresponding CPG44290 treated group (3 mice, n = 3).
In mice where the cell migration was induced by PBS, 0.34 + 0.17% of the Th cells infiltrated the
human skin graft (3 mice, n = 3).

Statistical analysis was done with one-way analysis of variance followed by Dunnett’s multiple
comparisons test post hoc. The reduction of Th cell infiltration in ABN912 versus CGP44290
treated animals, respectively, was highly significant (p<0.01, **).

2.8  Characterisation of the ABN912 binding epitope on human MCP-1 and mode of
action
The three-dimensional structure of the complex of MCP-1 with the Fab fragment of NVP-
ABN912 was determined by X-ray crystallography.
The Fab fragment of NVP-ABN912 was produced by proteolytic cleavage from the whole
antibody and purified by protein A chromatography followed by size-exclusion chromatography.
The complex between the Fab and recombinant human MCP-1 was purified by protein G and
size-exclusion chromatography, and concentrated by ultrafiltration to 26 mg/ml in 50 mM Tris-
HCl pH 8.0, 0.IM NaCl. Crystals were grown at room temperature by the technique of vapor
diffusion in hanging drops, in 20% (w/v) PEG 4,000, 10% (v/v) isopropanol, 0.1M Na Hepes pH
7.5. They were in space group P2,2,2, with unit cell dimensions a=63.904, b=86.084,
¢=321.64& and three complexes per asymmetric unit. Prior to data collection, one crystal was
soaked in 17% (w/v) PEG 4,000, 8.5% (v/v) isopropanol, 15% glycerol, 85mM Na Hepes pH
7.5 for about 3 minutes. The crystal was then mounted in a nylon CryoLoop and directly frozen
in a nitrogen stream at 120K.The diffraction data were measured with a MAR 345 image plate
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determined by molecular replacement, using the X-ray structures of the Fab fragment of the 3D6
monoclonal antibody (RCSB entry 1DFB; He et al., 1992) and of human MCP-1 (RCSB entry
1DOL; Lubkowski et al., 1997) as starting models. The structure was refined by torsion angle
dynamics and energy minimization using the program CNX, to a final R-factor of 0.224
(Rfree=0.261) for all reflections between 20 and 2.33A. The final model includes L1 to L214
and H1 to H222 of ABN912 and residues 10 to 71 of human MCP-1. It has good geometry,
with an rms deviation of 0.0064 on bond lengths and 1.36° on bond angles.

The NVP-ABN912 Fab/human MCP-1 complex shows a large binding interface (1,5904% of
combined buried surface) involving many hydrophobic and polar interactions as well as several
key electrostatic interactions. The major contacts to the antigen are mediated by the long H-
CDR3 loop of NVP-ABN912 which folds over the center of the antigen-combined site and
becomes largely buried in the complex. The binding epitope on human MCP-1 comprises the
amino acid residues Asn 14, Thr 16, Asn 17, Arg 18, Lys 19, He 20, Ser 21, Gin 23, Arg 24, Lys
49, Glu 50, Ile 51 and Cys 52. Arg 18, Arg 24 and Lys 49 are involved in electrostatic
interactions with the antibody residues Glu L55 , Asp H99 and Glu H101, and in H-bonded
interactions with Tyr L94, Trp H33, Asn H50, Gin H53, Asp H99 and Tyr H108. In addition,
the guanidinium moiety of Arg 18 and Arg 24 of MCP-1 are 7 -stacked against the aromatic
rings of Trp H33 and Tyr H32, respectively. Additional interactions between NVP-ABN912 and
Tyr 13, GIn 17, Ser 21, Lys 19, Arg 24, and Glu 50 of the antigen are mediated by eight water
molecules buried in the protein interface. Since Tyr 13 and Arg 24 of MCP-1 have been
implicated in the binding to the CCR2B chemokine receptor (Hemmerich et al., 1999,
Biochemistry, 38; 13013-13025, it appears that NVP-ABN912 directly competes with the

receptor for antagonist binding.

2.9  Mapping of the ABN912 epitope on MCP-1 by site-directed mutagenesis

In order to determine functionally important residues on MCP-1 for recognition by NVP-
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or lysine (D3K, A48K) with the QulkChange Site-Directed Mutagenesis kit (Papworth, C.,,

Bauer, J. C., Braman, J. and Wright, D. A. (1996) Strategies 9 (3), 3-4). The resulting mutant
genes were expressed in HEK.EBNA cells by first transfecting the cells with two micrograms of
expression plasmids carrying the MCP-1 mutant sequences with the Geneporter transfection
reagent (Gene Therapy Systems). After transfection, the cells were incubated for three days at
37°C and the supernatants were then collected, centrifuged for 5' and subjected to purification by
affinity chromatography. Mutant MCP-1 concentrations were determined using the Protein Assay
(Biorad) with purified MCP-1 as standard. Typically 40 pg of purified human MCP-1 or MCP-1
mutants were obtained from 3ml of culture.

The affinity to NVP-ABN912 of MCP-1 and mutant MCP-1 was measured by surface
plasmon resonance with the BIAcore instrument (BIAcore). First, the sensorchip surface of the
instrument was activated and a 30 pg/ml anti-Fcy solution was injected to covalently bind to the
chip. The NVP-ABN912 antibody was accumulated on the anti-Fcy modified surface by injecting
a Spg/ml solution. Dilutions of MCP-1 or MCP-1 mutants were prepared to yield final
concentrations of 0.75 to 4 nM and injected to bind to the immobilized NVP-ABN912 on the
censorchip surface. Association and dissociation were both followed for 5 min during which the
surface plasmon resonance signal was recorded. The titration series was then analyzed using the
BlAevaluation 3.0 software (Software part of the instrument installation; Handbook Cat.No. BR-
1002-29; edition 7-97). The results are given in Figure 4 which shows binding of MCP-1 and
MCP-1 mutants to NVP-ABN912,

The main determinants on MCP-1 for NVP-ABN912 recognition, identified as decsribed above,
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3.  An MCP-1 binding molecule comprising both heavy (Vy) and light chain (V) variable

domains in which said MCP-1 binding molecule comprises at least one antigen binding site
comprising:

a) an immunoglobulin heavy chain variable domain (Vy) which comprises in sequence
hypervariable regions CDR1, CDR2 and CDR3, said CDR1 having the amino acid sequence
His-Tyr-Trp-Met-Ser, said CDR2 having the amino acid sequence Asn-Ile-Glu-Gln-Asp-
Gly-Ser-Glu-Lys-Tyr-Tyr-Val-Asp-Ser-Val-Lys-Gly, and said CDR3 having the amino acid
sequence Asp-Leu-Glu-Gly-Leu-His-Gly-Asp-Gly-Tyr-Phe-Asp-Leu, and

b) an immunoglobulin light chain variable domain (V1) which comprises in sequence
hypervariable regions CDR1’, CDR2’ and CDR3’, said CDR1’ having the amino acid
sequence Arg-Ala-Ser-Gin-Gly-Val-Ser-Ser-Ala-Leu-Ala, said CDR2’ having the amino
acid sequence Asp-Ala-Ser-Ser-Len-Glu-Ser, and said CDR3’ having the amino acid
sequence GIn-GlIn-Phe-Asn-Ser-Tyr-Pro;

and direct equivalents thereof.

4.  An MCP-1 binding molecule according to claim 1, 2 or 3 which is a human antibody.
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followed by a stop codon.

7. A second DNA construct encoding a light chain or fragment thereof which comprises
a) a first part which encodes a variable domain comprising alternatively framework
and hypervariable regions; said hypervariable regions being CDR1', CDR2’ and CDR3’, the
amino acid sequences of which are shown in Seq. Id. No, 2; this first part starting with a
codon encoding the first amino acid of the variable domain and ending with a codon
encoding the last amino acid of the variable domain, and
b) a second part encoding a light chain constant part or fragment thereof which starts
with a codon encoding the first amino acid of the constant part of the light chain and ends
with a codon encoding the last amino acid of the constant part or fragment thereof followed

by a stop codon.

8.  Anexpression vector able to replicate in a prokaryotic or eukaryotic cell line which

comprises at least one DNA constructs according to claim 6 or claim 7.
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9.

10.

11.

12.

13.

14.

A process for the product of an MCP-1 binding molecule which comprises (i) culturing an
organism which is transformed with an expression vector according to claim 8 and (ii)

recovering the MCP-1 binding molecule from the culture.

An antibody to MCP-1 which cross-reacts with eotaxin.

i) Use of an antibody to MCP-1 which cross-reacts with eotaxin which is capable of
inhibiting the binding of MCP-1 and eotaxin to their receptors, for the treatment of an
MCP-1- or eotaxin-mediated disease or disorder;

ii) a method for the treatment of an MCP-1- or eotaxin-mediated disease or disorder in a
patient which comprises administering to the patient an effective amount of an antibody to
MCP-1 which cross-reacts with eotaxin and which is capable of inhibiting the binding of
MCP-1 and eotaxin to their receptors;

iii) a pharmaceutical composition comprising an antibody to MCP-1 which cross-reacts
with eotaxin and which is capable of inhibiting the binding of MCP-1 and eotaxin to their
receptors, in combination with a pharmaceutically acceptable excipient, diluent or carrier;
and

iv) use of an antibody to MCP-1 which cross-reacts with eotaxin and which is capable of
inhibiting the binding of MCP-1 and eotaxin to their receptors, for the preparation of a

medicament for the treatment of an MCP-1- or eotaxin-mediated disease or disorder.

An antibody to MCP-1 which has a Kp for binding to MCP-1 of about 50 pM or less.

An antibody to MCP-1 which binds to an antigenic epitope of MCP-1 which includes the
Arginine residue at position 24 of MCP-1.

All novel compounds, processes, methods and uses substantially as hereinbefore described

with particular reference to the Examples.
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