20 DEC 2004 ANTIBODIES TO HUVAN MCP-1 This invention relates to antibodies

t o hunman nonocyte chenpattractant protein (MCP)-1 and to the use 3f05ﬂEEhzugl.

antibodies for the treatnent of diseases and disorders which invol

m gration and activation of nmonocytes and T-cells, e.g. inflamuatory

di seases. Published Japanese patent application JP 05276986, (Sum tonp

El ectric Co.) describes the preparation of rodent nonocl onal antibodies to

human MCP-1 useful for det er ANIIEOBIES TO BUMANMGER-dat i ng and di agnosi ng

di seases which invol ve nmacrophage infiltration. Published Japanese patent

application JP 09067399 (Mtsui Toatsu) describes the preparation of human

nonocl onal  ant ifi@dihmtibrelite¥as ahdbodiks fdﬂﬁaﬁ%ﬂdyﬁ%ﬁbﬂ&ﬂammeﬂ?ﬁ er al
apan

bl ood cells for use in the treatnent of inflanmmation. Published ese

pat ent appinddethedise ofsuch gsthadies fof ﬂvlqmmnMMemd;h@rm which/ipwolye
nhi bi tor, in. par h al gﬁ f t reat ment of
lzerlablral [ l ﬁ@f‘la}é&n&%%‘g)\;ggﬁgp %%%EFI\%E‘ ﬁpmg qéﬂt ¥d%Pes to human MCP-1

for use in the treatment of diseases and disorders which involve mgration
and activation of nonocytes and T-cells. Accordingly the invention provides

an MCP-1 bi ndi rRyblighed Japaresepatent ammrgwsam@mmmwm describes
whioh conpine brepfiibn 1G4 ERUAARAPMbATE b ACE, [ AEhT B RofARRE MR .

CDR1 havi ngmdfoeuedmgmm@omﬁgdsmﬁ viich ifyolve MiderdghhgeSefiltratict. Bublished havi ng
the am no acid sequence Asn-

|1 e- G u- G Trpanser ratgnt application JP 09067399 @hfitsui Tpatyn dessebes\hy pregasatignyof busan sai d
CDR3 h
rop Lou. o HohgomBilBRIATH BuftMEPS o EBY wrapsformed human geripheral lood cells o o

t her eo. Acfbom mgie}trchtm:nt ofipflamnoation! Bxbhqheab!apdlese palawl%plﬂ:aﬂmm 1ng6ostRecul e

whi ch co an anti site co in Sf onpe

i mrunog| ob fJ‘H %&ﬁ%ﬁ&ﬁ&q WS\W@" 086‘?7%”?"(/3?‘ Wg"f @ﬁp‘r?‘&?@dﬂ?rsequence
hyper var i a@m&gf&?&m&mm and CDR3', said CDR 1' having the am no

acid sequence Arg-Al a-Ser-d n-dy-Val - Ser - Ser-AI a Leu-Ala, said CDR2
havi ng the am no acid sequence Asp- Al a- Ser - Ser-Leu-d u-Ser, and sai d CDR3'

e D o TR R B Pt SR MY B e

si ngl e dongisdasdylaiid disbrdérd whith RS Whigration and activation of monocytes and T-cells.

Accordingly the invention provides an MCP-1 binding molecule which comprises an
antigen binding site comprising at least one immunoglobulin heavy chain variable domain (Vi)
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-Gin-Asp-Gly-Ser-Ghu-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 direct
equivalents thereof.

Accordingly the invention also provides an MCP-1 binding molecule which
comprises an antigen binding site comprising at least one immunoglobulin light chain variable
domain (V) which comprises in sequence hypervariable regions CODR1’, CDR2’ and CDR3’, said
CDR1"’ having the amino acid sequence Arg-Ala-Ser-Gln-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 Gin-Gin-Phe-Asn-Ser-Tyr-Pro; and direct equivalents thereof.




conprising an isolated i munogl obul i n heavy chain conprising a heavy chain
variable domain (VH) as defined above. In a second aspect the inv@r} iﬂg@ 2004
al so provides an MCP-1 bi ndi ng nol ecul e conprising both heavy (VH) an

i ght chain (VL) variable domains in which said MCP-1 binding nol ecul e
conprises at | east one antigen binding site conprising: a) an inmunogl obulin
heavy chain vari able domain (VH) which conprises in sequence hypervariable
regi ons CDR1, UbRSrshaspe@DPRSinvantionl pobides o single dorniise MGH- hbinding cholezalguence

Hi s- Tyr-Trp- Met,- Ser, said CDR2 ving the am nq ,acid sequence Asn-11e-Qd u-
G n- Asp- GPmREFingfn isplyied muwlog% hCi%é}*s&cwm%- chajypriable domping

havi ng t hey, pm RendCildve equence

Asp-Leu-3d u-G y-Leu-Hi s-d y-Asp-d y-Tyr - Phe- Asp- Leu, and b) an

i mmunogl obul in fight chain variable domain (VL) which conprises in sequence
hypervari abl e regi ons,CDR 'V, | ' _and ' | R1' having the am no
nr  equence INA gEoRRd gsie thy iveafion 5¢ preiecin AP gl malScuud miing

havi ng t he,ogidafy (VaHafld B 'éﬁ‘di??ﬁ,gﬁ}ﬂ'ldﬁic%% RO hidiPIAdMEPSChindiRg RloRalldl  CDR3’
having the am no acid sequence n- A n- Phe- Asn- Ser-Tyr-Pro; and direct

equi val entcompisssableast an¢ entigembinding\siteecomprisingit ed, any pol ypeptide chain is
herei n descri bed as havi an _am no.  aci eque tarting at the

Nt or i nat - ext PLi By geRE A B SRS wBeR B s,

anti gen bi ndi nGygdri #iable #8érE CDRQ DR ¥ad G RI) 6hi/CDRY IMBVIAS the tahfaoaciBy  be

| ocated on the same pol ypeptide nolecule or, preferably, each domain may be
on a different setvgnee Hist bien sribEPRS bpving the pming aridiseansateob-laGheayy

chainorfragr‘rqﬂﬁ_t_ @l and J.he M bei A -1 9. G abh TN CH l.i n.Li ght
chain or fragnen ﬁsﬁglgg{“ é@;t)}sb&\fllyr l??in%sé&rar% é‘?%@{’]mlgs rreant@g‘}r‘k/m%ecul e
capabl e of bi ndimi@® dcidl selyeenbfCRsp-Leu-Ghit Glydreueiis-Gly-Agl-OlyeTyarPhessspclical & Wi t h

ot her nol ecul es. The binding reaction may be shown b standard net hods

(qualitative adsayimmeneglobuinlight ¢hain vagiahls,domain(Yy) which omprises isegwentti ng t he
i nhibition of ; alel j s i». £ , e Nenids tor
(CCR) -2, e.g. w&qéﬁfﬁﬁd%?ﬁgﬁg?%Rja'ss?gyéslfjﬁv\nq?ﬁgg&er en{%ﬁ?o a
negati ve contr aequeast AigrAlatSiecilie@lya¥idliSeoSer- Ak-12u:2(0a, BT CTIR?A havingtha amého
Dy bt RipY AR seb-86- AT 52 218 i EDRY® gt SRb3950VS! ¥

sequence Gin-Gln-Phe-Asn-Ser-Tyr-Pro;

and direct equivalents thereof.

Unless otherwise indicated, any polypeptide chain is herein described as having an amino

acid sequence starting at the N-terminal extremity and ending at the C-terminal extremity.

When the antigen binding site comprises both the Vi and V| domains, these may be
located on the same polypeptide molecule or, preferably, each domain may be on a different chain,
the Vy domain being part of an immunogiobulin heavy chain or fragment thereof and the V, being
part of an immunoglobulin light chain or fragment thereof.

By “MCP-1 binding molecule” is meant any molecule capable of binding to the MCP-1
antigen either alone or associated with other molecules. The binding reaction may be shown by
standard methods (qualitative assays) including, for example, a bioassay for determining the
inhibition of MCP-1 binding to its receptor, i.c. the chemokine receptor (CCR)-2, e.g. CCR2B, or
any kind of binding assays, with reference to a negative control test in which an antibody of
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the MCP-1 binding nolecules of the invention to MCP-1 may be shown, for |
instance, in a Bl Acore assay. Exanples of antigen binding nol ecul ¢& UkEl PoI
anti bodi es as produced by B-cells or hybridonmas and chineric, CDR-grafted
or human anti bodies or any fragment thereof, e.g. F(ab')2 and Fab

fragnents . Sy ' | ; ' ' ' | e
chatn ant PpepkRly ChitBhuabipbing by 0. A3, hBhgmisr Tne Fndib of

chai ns of tRyMCRI bihdinky melesitssofiiey/in trntiodtodVICR- ipept bedshown, firenstareeidh by
consisting of from1l0 to 30 am no acids, preferably from 15 to 25 am no

aci ds. Theres¥eassdkuch a structure does not include the constant part of
the heavy and light chains and it is believed that the small peptide spacer
shoul d be less antigenic than a whol e constant part. By "chinmeric antibody"”
i s nmeant an arBxinpley of antigdri Wiindigweoleodassnciude antihgidios as produvediby Begelld erght  chai ns

bot h h i gi i| h iable d ' f both h ,.and
T gt haitvesdomss grd sionedhmi prafied ot aftpfies S Ragpei dRfHeP sré. St o
deri ved f@&'}:ﬁb ﬁlm&gggWQ}m&gﬁ%mggm@&om%&g ed anti body" is neant

an antibo h the hypervariable regions (CDRs) are derived froma
donor anti body, such as a non-human (e.g. nurine) antibody or a different

h i body, .while.all. b | |
manogl obul i 1t 87 CEEely LS} B Prale o Br B Rt R Iehy ofinc e

the vari abhgbody@owiléhsly bburd byt Rplidedik¥aisiallyeghsisting offdn U@ td 3esnihs adden
acceptor anti body, egg. an anti_god of  human origin. A C,DR—grafted ant i body
may howev arefershly fiom & oy aminapsidscTheselore. upha sigirire dessAgkinelads the cppstant

framewor k reaqj St N, & Ra; ; |

i acent - AR AR eahy g PR ardl & BEIcOR hin B erhd¥pepSRIRARY tholiRhetile
anti body iantigdnichar ©iehsle omistant pan By “vtinerdddntibody] isonsniod antibdaytimerhich they and
| ight chains are all human orj gin, . or substantially,.identical,to.

b nCoa ORI RSEPTS Of ATaHY OF Hah Fas i B aGF GBI RaE hile B Parsblylommins
incl udes  @RbinREAEHdBERAHSRArD BT Adckunial (MBI hllideerigiMéd dTRumaRbAGA b Ul i n

vari abl e and const'ant part genes have been replaced by their human
count er pardesiyeddfram a diffechat bumancantibady By ECRR-grafiefdentihed FRs moad o 7ibeiy inUsp

5545806, USR .,5569825. .USP 5625 P 29,
P 0 435479965 52 BT RIS (CIARS S seRiet it » ol sl e g ot
ol ecul es (@fg. inlifing) Ginébaly 6Na differeht titian anttiodg dvtils all esbstarially all ihe oheNEAS,
AAV294 and ABN912 anti bodi es as hereipafte dgisgﬁigi bed in the _ Exanples. ("M
AAV293  antafgasdipmusoglobibifg - r@esm%mgr%av{ the, reorved pagtsinf thervanaRle x 3

domains, i.e. the framework regions, are derived from an acceptor antibody, e.g. an antibody of
human origin. A CDR-grafted antibody may however contain a few amino acids of the donor
sequence in the framework regions, for instance in the parts of the framework regions adjacent to
the hypervariable regions. By "human antibody" is meant an antibody in which the constant and
variable regions of both the heavy and light chains are all of human origin, or substantially
identical to sequences of human origin, not necessarily from the same antibody and includes
antibodies produced by mice in which the murine immunoglobulin variable and constant part
genes have been replaced by their human counterparts, ¢.g. as described in general terms in EP
0546073 B1, USP 5545806, USP 5569825, USP 5625126, USP 5633425, USP 5661016, USP
5770429, EP 0 438474 B1 and EP 0 463151 B1.

Particularly preferred MCP-1 binding molecules of the invention are human antibodies
especially the AAV293, AAV294 and ABN912 antibodies as hereinafter described in the
Examples. (The AAV293 antibody is a human IgG3/x antibody and ABN912 is a human IgG4/x
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2 0 DEC 2004 anti body, but are essentially identical in other respects. The
AAV294 antibody is a human 1gGl/k antibody which has variable domgi B2k
are identical to those of AAV293 except for single amno acid changes In
FRI, CDR2 and FR3 of VH and CDR 1' and FRY of VL, as hereinafter described

of boghomiy i HR R L oG Rk BRARA s Shieme s
t he ABNO1naull bty hwbmbﬁr&nﬁfbﬁ%ﬁhmﬁla&ﬁcme te of AA VIS é@@bﬁ foSingh- 2

The constant region domains preferably also conprise suitable human
const ant rasgpocacidchanges i FR b (CHRE andFRS3 of Viched €DRE dnd FRY 6 Yucrsdeseimafiefr ot ei ns

of I'mmunological. .Interest", Kabat E. A et al, US Departnent of Health and
Hunan Ser\ﬂF%&B?J’ﬂm%i“ﬂ@cﬁi)t h Service, National Institute of Health
Hypervari abl e regi ons nay be associated with any kind of framework regions,
t hough preferably are of hunman o[)iq?i n. Suitable framework regions are

descri bed i n Habain prefared¢himeric antibedies i, warigble demaiasiofiheth Aeawnanddight chainsor k i s

a human heavy..chain .fr Kk i t AEG& ot f e 1 nt.i, Rody
which is SHSihumAn drigin 1of iiafice cp e i . AO8K gzsﬂﬁ%@e“a%‘!eﬁn%"eﬁ%pgﬂgﬁ% 0. rRs
and FR4 rqQin@igsq. IHIN& 3 Tht bévstaibregivh,do@iis plefbrablybalso’contpeivesuititle Rimirer 1 ed
ABN912 |ight chain framework which consists, in sequence, of FRl', FR2',

FR3' and FPastant gsgionlpmamse foF ingtapcecas descaed v gfich AEProfsins pE kramuxolegicabn
f k ' ' | . .
oo 5 TR Rabal A, BEar 68 Dby 8 RGN HbgdR Sk, PyBlR et |

resi dues Nutiohd) @nstitnerofMiealthr egi ons, in particular in the parts of the
framewor k adjacent to the hypervariable regions, may differ fromthose of
the rel evant defined franework region, e.g. to influence binding

properties. AgGRLJhBlefegibiEmby Ve idcRitediBPan) kM of famaWorkrEzidnsDiHOFH g

nol ecul e whi ¢ onprises at [|'east one antigen binding site conprising

ei t her a fprefertably aremif huimaw origjn Suitable framewonk regopsentedescribet st Babiat BIA. ¢t aldibidt | cal

to that shown in . 1d..No. 1 startin i th am pno_aci t. position and
endi ng v O ZrTEETeRY SheindBimeodh R xsydh B o Piinark; BlinBaRs 1 Bhe oy e
and a secENSIQHRLBody WhItH S sRIwEiiSeq. IACNE. 1S RPdRiaeinSeqRha@ YR FR2,GR3L i cal
to that shown in Seq. Id. No. 2, startin with amno acid at Eosmlonl and

endi ng wi tand ER# nesicnsi ta asimils spannesnSemn i. Noo skawsribe praferr ABNOI2 lightshain agai nst
a protei n nglybal hifich Qs igleséﬁd/gsnbé’ SRER12FRL FRY Gl Pk x%gi\éﬁ.]?@%&g{i% a

non- human ‘systeme.g. 1 n m a dirett cobnsequence 0 xenogeni c
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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4.2 0 DEC 2004 anti body as produced by a hybridoma, when adm ni ste&edj tE%
humans, elicits an undesirable inmune response which i s predom nakt )D 2004
nmedi ated by the constant part of the xenogenic immunoglobulin. This clearly
limts the use of such antibodies as they cannot be adm nistered over a

prol onged R@¥dd9ds pfodhiddoy ayBHEIRA, Svhch adrfiniBRfedit6 YhRirsyelRitCarbindBSrable USe
single chain, Single domain, chineric, COR-grafted, or especially human

ant i bodi esmmionetespanee wbich fis redoninantly mediated Hy thefonstant pag jof thexerpgenic r esponse

wh dmi ni st . ] ' t ' f d
vCr- 1 i namngag it BREe gy g e 8 siel e B EE B8y ol Fonc.
| antibody, Mbﬁ%&d%ﬁ&d bftite. AtheleitS it idpartidularyipretatsdabubd sindhechalh, single n or
fragnent thereof which conprises (i) a variable domain conprising in

sequence tdeealny ghimerig, (ICOR-grafted;ios sapeciiiy hunempptibadies @bich aggrpt likely to elisis a
constant pa r, raqr eLESf 2108 ﬁ @aﬂ vy chain; said CDRl having
the am no s“é%?"@”saé]ag%??g%g%ﬁ%%& rp- \{Qﬁ' er,nl&ggi d CDR2 having the am no
aci d sequence Asn-11e-

A u-d n-Asp-G y-Ser-Qd u-Lys- Tyr-Tyr-Val - Asp- Ser - Val - LYS- Gy, and said CDR3
having the arfiiswsefithe fosepgingeamore preferred MCP-1 binding molecule of the invention is

Asp- Leu- qsg“’%ﬁﬂ’%“ﬁ@%‘“@ﬂ‘%mw“"‘ﬁh%@@?%?ﬁ‘ﬁpd b) an i nmunogl obulin

fight chai'n ne er eof I ch” conpril a variable domain
conpri si ng t ha) &Dngndinppglebulir ieaty chainayifragment dheogtf iwdivhlcoypries () b lvariabBR1' |
CDR2' hypervariable regions and (ii) the cqnstant r.t fr t er eof
of & hunan. || GRTABIRARRNE degaense e hBHYHANT HEoRh IR - CDR2 b EoRoan O
Arg-Ala-S er - GdkoiiatYah oo ¥agmett thlrastlof o hivhih heatXRinCHRECDRY Y i (HR G NO
acid sequence%ﬁ)ﬁl at}%lgr-sgﬁﬁLeta-é u- Ser, andea_g%i&d CDRB hav?ﬁgg t he am no
aci d sequence addsequencelilie-TxeTrisbfet-Bor, sad EDRAhdvidg theauminoopgid sshieance AsthBe-cof .

Al ternatively,.a - |, .bi.ndj equl t he J.pyentd.on | ect ed
froma single GIE'@?N%EB'F?%F?f@bﬁ%ryggtﬂrg’uyw?laghwcgﬂﬁﬂ%‘ﬁtde% aﬁ%%@@ﬁ@?’ﬁm%g
site conprisi Rgk Aindadill fuerte PBp LA GIGIF-LOY HisPGUpGg Tyt Phe-Rypeky and abl e
regions CDR |, CDR2 igtr%d %&3 gai d hype?vari ablz r egi o_ngt‘ha‘\e/i ryp@f’he am no
aci d sequencé&? animmensgiebplin ght chajinjor frggment theypofayhicheeomprises titiary Qmadilg t he

naving the agoREALRY e SORLhpERab Rk i oniohly b WPEDKT, GBS [0 00
| i nker whi ch hyperiariabld regiddzeand (if) thdreonbtabitcpant on dilagmeadt themedf§ wf @ hurbdrelight cheain, donai n
and said CDR1’ having the amino acid sequence Arg-Ala-Ser-Gln-Gly-Val-Ser-Ser-Ala-Leu-Ala,
said CDR2’ having the aminc acid sequence Asp-Ala-Ser-Ser-Leu-Glu-Ser, and said CDR3’
having the amino acid sequence Gin-Gin-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.



to the CGtermnal extremty of the second domain or to the C—term’gi
extremty of the first domain and to the N-termnal extremty of JEe 2004
dormai n; and direct equivalents thereof. 5 2 0 DEC 2004 As it is well known,
m nor changes in an am no acid sequence such as deletion, addition or
substitution of one, a few or even several am no acids may |lead to an
allelic formof the original protein which has substantially identical
properties. TIAsgt is well kbew, aiifor olihnges in aqutinocdckRidequenbesueh hs déltionpadditionidrher
any single dogmain MCP-1_ binding nolecule (nolecule X). (i) in_which the
hyper var | §#stitution pens. Efgy or WV&W&%C*W%%HM# orm of the origindlt  30%
honol ogou L gous, nore preferably at | east 95%
honol ogou?r%t%ﬁﬂlh%%ﬁl%%ﬁ%ﬂagg?&gnreg?% S gﬁ shown in Seq. 1d. No. 1 and,

which is capable of inhibiting the binding of MCP-1 to its receptor

substantially_to the sane,  .extent as ref erence | ecul .e .hgving_f wor k

regi ons identi H?-R’Véhettﬁ'a’éedwt W}Vé@msz}'ef@fb‘&fmﬂ&f% aﬂ%ﬁ@ﬂ?/a?'ﬁ’aa‘g%&r?‘ gi ons

CDR1, CDR%FQQ%"%M(Q%%{,I@%‘ to those shown in Seq. I1d. No. 1 or any MCP-1
ecdul [

bi ndi ng no e having at |east two domains per binding site (nolecule X))
(i) in which the hypervariable regions CODR 1, CDR2, CDR3, CDR 1', CDR2' and

CDR3' taken as ol.e are. | east % | QQQUS referably at | east 90%
ool ogoudd it which e pdiripBl e fiaR IR B AT AR ST R A Bt ket o
regions as shepf HothoRfus, IpreferdBly at least 0% hoBRbghhY, fdre preferBRt Ragtfoswnhi bi ting
the binding of MCP-1 to its receptor substantially to the same extent as a
ref erence nol bemplegountp g Hypervatablecegions asishovamis SesarddtMatl gkt s i dentical to
nol ecul e X', but having hypervariable regi ons CDRl, CDR2, CDR3, CDR V, CDR2'
and CDR3', identical to those shown in Seq. Id. No. 1 and 2. In the present
descri pti @i) amhith ivcipsbls eHHEBRIAG thebinddig df BACR-1 8Os REdPIOIGYbstantially e samot her

I f they have at |east 80% identical amno acid resjidues in a |ike pgsition
when t he extent as a reference molecule having framework regions identical to those of molecule X

but having hypervariable regions CDR1, CDR2 and CDR3 identical to those shown in Segq,
Id. No. 1

or any MCP-1 binding molecule having at least two domains per binding site (molecule X')

(i) in which the hypervariable regions CDR1, CDR2, CDR3, CDR1’, CDR2’ and CDR3’ taken
as a whole are at least 80% homologous, preferably at least 90% homologous, more

preferably at least 95% 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.




sequence are aligned optimally, gaps or insertions in the am no aciz%h
sequences being counted as non-identical residues. 6 2 0 DEC 2004 S8EC 200%
inhibition of the binding of MCP-1 to its receptor may be conveniently
tested in various assays including such assays are described hereinafter in
the text. By the term"to the sane extent” is nmeant that the reference and
t he equi val ent nol ecul es exhibit, on a statistical basis, essentially

si milar MCP- 1Thé milibitiniof tielbindingof MCR-d o ith reoeytohayt leeconsaisntly testedn eshidue
above. For exanple, the MCP-1 bin nol ecul es of the invention typically
have | C50s2ssay$ Melingisachassays a&er#éscﬁg%g\?rﬁgaftﬂ mhestext. By s%fée%é% thedame ccroB)
whi ch are Qh%fe me as,
the 1C50 o %rﬁeﬁéﬂgcé?tetg%o %%&?%?Q{tgﬁgimﬁ% niel@h?égulmhen agédaé;*’etétys&aq’ga'@ <cri bed
above. For essentialiy ﬂnﬂwm&&dwﬁmgsﬂdblmycmsmnom@fabe as$ays oaferedd tbiabeve. Fof bi ti on

b1 ndi ng. mopaEBkee SO SR e of e phepiamighl Rk o con sfise
her ei naf t egindlgsF POt lolltstrhRpfot ACORSS) whBISire nmﬁi,ﬁrfapb )szthTah@f PiéfebMCP- 1

ant i body conpr ses at | east a) one heavy chain which conprises a variabl e
domai n havsubgaﬂnunmersmes.meﬁﬁmﬁnwor@mﬂaanfmmy lmi@miq wixn asmyechat shown
in Seq. Id. 1 startlng with the amno acid at position 1 and endi ng
with the a aPveat position 122 and the constant part of a human heavy
chain; and b) one light chain which conprises a variable domain having an
am no acid seggence substantially identical to that shown in Seq. Id. No. 2
starting w t h Fehexamplentheassay usegdimaydsianiagsdy of competitingi iphabitipn of hmtbnmmsPalcl d

at positiqgn Nf@n const ant
part of a t?#gn%r%gg\?é C ﬂc@g’ C?utBﬂfan(ﬂTQ lhg‘%gﬂ&h&hﬁsorﬂg 8 ore
type, prdhehad, ygoﬁsutg“@metmgyrmmemﬁramhbgdmfthetrmxmiype wher eas the
constant part of a human fight chain may be of the x or. type (which

includes the 71, X2 and X3 subtypes) but is preferably of the K type. The

am no acid se i1 AR CPANSiBSy BRpliss 3 Basgl VEn i n Kabat et al
| bid. An MCP- Clmgﬂ(r?gﬁ?%g ?r'o%cu e of the l| nven?'lbonsrray be produced by

reconbi nant DNA t eaterhegviechain| whish ampoikestavasablodenam havinganRidnaadikseqhere
encoding the binding ool eou EaliiPlo (B shown in Seq. Id. No. 1 starting with the amino acid
at position 1 and ending with the amino acid at position 122 and the constant part
of a human heavy chain; and
b) one light chain which comprises a variable domain having an amino acid sequence
substantially identical to that shown in Seq. Id. No. 2 starting with the amino acid
at position 1 and ending with the amino acid at position 109 and the constant part

of a human light chain.

The constant part of a human heavy chain may be of the vi, 12, 15, Y4, |, O, 02, & 0T € type,
preferably of the ¥ type, more preferably of the vy, type, whereas the constant part of a human light
chain may be of the ¥ or A type (which includes the A, A, and A; subtypes) but is preferably of the

x type. The amino acid sequences of all these constant parts are given in Kabat et al ibid.

An MCP-1 binding molecule of the invention may be produced by recombinant DNA
techniques. In view of this, one or more DNA molecules encoding the binding molecule must be



72 0 DEC 2004 constructed, placed under appropriate control sequences and
transferred into a suitable host organismfor expression. In a verll gBE@rZﬂm
manner, there are accordingly provided (i) DNA nol ecul es encoding a single
domain MCP-1 bi nding nol ecule, of the invention, a single chain MCP-1

bi ndi ng nol ecul e of the %vention, a hfav t chai.n or fragnments

or ligh
t her eof orcomstpeted.Placed ynder appspprats contrpl seq W?ﬁﬁéﬂ%ﬁ%’ﬁe%ﬁ‘dm(’iaﬁ)“qm@h%ﬁe of the
DNA nol ecg{ﬁis&ffo;&?rgsggﬁntion for the production of a MCP-1 binding
nol ecul e of "the invention by reconbi nant nmeans. The present state of the art
I's such that the skilled worker in the art is able to synthesize the DNA
nol ecul es of the inventi.on given the inforpatio provi ded herein i.e. the
ani no acid si‘bﬁé‘ﬁx&m&l'?aﬂ‘gerh@ﬁrgraffaarcfgﬂpéyrpé@?%ﬁs and the DNA sequences
codi ng forgt hgra ﬁ;_olmm@peimaaﬁgaﬁﬁgsaéﬂﬁhm-@bmaﬁaFM&uﬂp&mthe ithefion, 8 foOr
exanpl e described in EPA 239 400 and nmay be briefly summarized as foll ows:
A gene encodi Aggla chain MCHT- & binding melestle of thalinvontianha heayy or kight chain of fragmepts
cl oned. The cadi t anewot k and hypervari abl e regions
are determ ngy‘%“%ﬁgp?ﬁ’*e‘ﬁ’sm‘“g‘g’g%% ‘rs}ﬁé)k@gﬂvﬁﬁn thper vari abl e regions are
removed sqi) hete dsbof RN S @RENIESofeRCiavkintian foh thelprédilRUGH &f 4 ITPONGndihe f used
together with suitable restriction sites at the junctions. The restriction
sites may be §elksplsebtheiqveption by sprombinagt Bea98si ti ons by mut agenesis of the
DNA nol ecul e by standard procedures. Doubl e stranded synthetic CDR cassettes
are prepared by DNA synthesis according to the sequences given in Seq. Id.
No. 1 or 2. Th@bepresas statetof theariss puchhatl ¢ skilledwetkecinytheartlis abb td byaithesiiey can

be i gat ed he j unct i f. the f Kk Furt e, it | t
necessar y HEDNAEotklks ot B SrBinion Huen he B B GUSHA e TR s B | i ne
in order tsaneRiegonthe h%f_;_wﬁﬁﬁls}ég%ﬁ aﬁcpﬁl.wm} (S)H%éﬂaﬁs d‘é%gﬂfontﬂhfkﬁ.!ﬁ%emah%ﬂ“ es of

the invention. Thus application WO 90 61 gives fu I nstructions for

t he producensymeists ayariable dpmain geneyis fos evmizlndaseritelin ERA B3 4Qandgnaydre bainfly

witten infor i o.the nucl.eoti uenge, of 1 ene. The nethod
conpri ses%ﬁ@%ﬁgﬁgﬁ‘s&'ﬁ%ﬁéﬂ%ﬁu ling 4 yangble égﬁﬁ% Pg%meostj,qw%ta ffSpecthicity is
anpl i fi catcloned. Mhe OINA RigRemBichadingahdfrithevork ai hypemvaridble 9gives 4rb Getiafihdded DNA

sequence. Expression vectors, conprising a sujitable pronoter or _genes
encodi ng R8%

DNy sq:gn@q[s engpding the hypervanabie regions are removed so that the DNA
segments encoding the framework regions are fused together with suitable restriction sites at the
junctions. The restriction sites may be generated at the appropriate positions by mutagenesis of
the DNA molecule by standard procedures. Double stranded synthetic CDR cassettes are
prepared by DNA synthesis according to the sequences given in Seq. Id. No. 1 or 2. These
cassettes are provided with sticky ends so that they can be ligated at the junctions of the
framework

Furthermore, it is not necessary to have access to the mRNA from a producing hybridoma
cell line in order to obtain a DNA construct coding for the MCP-1 binding molecules of the
invention. Thus PCT application WO 90/07861 gives full instructions for the production of an
antibody by recombinant DNA techniques given only written information as to the nucleotide
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




constant parts are publicly avail able. Thus, once a DNA nol ecul e of [she

I nvention is prepared it 8 2 0 DEC 2004 may be conveniently t ransf &rld JEG 2004
an appropriate expression vector. DNA nol ecul es encoding single chain

anti bodi es may al so be prepared by standard nethods, for exanple, as

descri bed i | | | zell 1ine
doposi t 1 B e SERERGRD A nstidth B afrobtfe CHRHAH AP DKL K

descri pti gifgle thaidabodieCinhpalscctrdyoepanaeitly standard meehotls, for example,cssl ebéribed imnd
second DNA constructs for the production of an MCP- 1 binding nol ecul e as
descri bed W@P8 W49 he first DNA construct encodes a heavy chain or fragment

t hereof and conprises a) a first part which encodes a variable domain
conprising alternatively framework and hypervariable regions, said

hyper vari abl e In egivaf shetforegging no bwidems er Giiilibe dGORP isanckssaGDRTomiply withthe aci d
sequences of ,wh't%are ag%n.i.n Seq. Id. No. 1; this first part starting
with a codBinaAtBgRGCY P8P ani no acid of the variable domain and ending
with a codon encoding the last am no acid of the variable domain, and b) a
second part encoding a heavy chain constant part or fragnent thereof which
starts wth alsegamicdarantiodgnenhibe friventionaneludes brst @d@wmﬁgl‘b‘bmmcts fetrthe of

t he heavy chain and .e wi.th a,codon,encodi.ng the | ast amno acid of the
const ant 5 °‘b<}"‘fr}f*a&[r‘gﬂ'ﬁbFﬂE‘Fé‘b‘i’?““f"%F?%ﬁ%‘%bﬁg’“’a stop codon. Preferably,
this first part encodes a variable domain having an am no acid sequence

substantially identical to the am no acid sequence as shown in Seq. |d. No.
1 starting wi {Thefirse DNehfonstragd eacodes plheayvy ¢hain of Gagment tharend and eomprises ani no aci d

at position 122. M . s S ' guence
25 Shown in S2h 1 b SREPEY FEERLKOLIS VoG gorki borRink Aerithef St 1. 00
endi ng w t h t had iyehafiiblélfgivhs, Raid hypeovarid@i6regiting beipy iafsaqueideyCDR heCBR2 andl par t
encodes the constant part of a human heavy chain, myre preferably the

constant part CHRY the apmeid spapepgrs phwhieh aig shoseni ettt Norely i licst Pada £ r agnent
of genom c_or 'sﬁhﬂl(%g\ﬁﬁ{ranédd%h@&ouﬂ R afincPacid N YariREEBohaih Wod BRAH with

I ntrons). The sec DNA construct encodes a light chain or fragne
and conpri ses a%odon encoding the last amino acid of the variable domain, and

b) a second part encoding a heavy chain constant part or fragment thereof which
starts with a codon encoding the first amino acid of the constant part of the heavy chain and
ends with a codon encoding the last amino acid of the constant part or fragment thereof,
foliowed by a stop codon.

Preferably, this first part encodes a variable domain having an amino acid sequence
substantially identical to the amino acid sequence as shown in Seq. Id. No. 1 starting with the
amino acid at position 1 and ending with the amino acid at position 122. More preferably the first
part has the nucleotide 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
¥4 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



2 0 DEC 2004 a) a first part which encodes a variable domain conprisin
alternatively franmework and hypervariable regions; said hypervari abl d?EC 2004
regions being COR V, CDR2' and CDR3', the am no acid sequences of which are -
shown in Seq. Id. No. 2; this first part starting with a codon encoding the

first amno acjd of t.he variapl ' | ' anelendi ng
the last am n& aci da%F?P?fgw\i}%ﬁFﬁ%ﬁ%@%@%&’gﬁ%&gﬁp#ﬂg?g%ﬁgﬂggﬁ encglgi ng a
l'i ght chain canhypeivafiabld re@ions; s&id hppeivaiblde egiony\being'CBR 8 COR2hand CBR3Y den
encoding the first amno acid of the constant gﬁrt of. the Iisght_ chajn and
ends with a eoteracidseaspers of which atershaym MiedidgNe2: thisiustpat safting with a,

fragnment ther ?Q%qn‘;cﬁé%%ﬁﬁe ﬁ}’st ABid SP R VaridbleHofafinY endifl With h ESdonPalr t

encodes a var aving an amno acld sequence substantially

i dentical to ehedagitholagtainhosaifenixevasiabls bamain,iand Seq. 1d. No. 2 starting
with the amno acid at position 1 and ending with the am no acid at
position 109. Mrre preferably, the first part has the nucl eotide sequence

as shown in Sagq. Id | g ; s emant thd?@sT whi and
ending with th nucf‘é%“?f"ééa'g{’&ggiégtg ih(é)\tgtcg%%?&%ﬁggﬁaﬁ%fﬁg?abl y the seégl(r)krtldc?spart
encodes the cowisl acddopantodig the finsnaming acihof thhrednstantparteof thedight chiainyand leads
constant part of the human.is, chain. The invention also.includes -1

bi ndi ng ol ecufitsa F?FWP“L‘!T?“@HBC Q‘f‘ RIPACY f SheQpytent gaft oF ﬁ%\g(?een\&/]vg’eﬁe’royf:ﬁe
residues of CORflowdd¥3 stég¥s4onCOR |, CDR2' or CDR3' are changed fromthe
residues shown in Seq Id No. | and Seq. Id. No. 2; for instance by nutation
e.g. site directed nutagenesis of the correspondi ng DNA sequences. The

i nvention includes.the. seque [ : : -1 bi ndi ng
nol ecul es. Theﬁ?”%@ght &ﬁ%Pﬁ%ﬁ%ﬁ%éﬁ%?ﬁﬁ%ﬁéﬂﬁéﬁﬁé@%gﬂ%ﬁ one or
nore, typig&Bihitalidyntikal(te\the dind R $eq6éndel Bshown inBeqf IdaNevDsthrting giithnke ar e
changed fromthe residues show in Seq |d No. | and Seq. 1d. No. 2. In the
first and aminoaedd mossitiond apd ending withdthe amigp agid at %%E‘Bh&%gtﬂf‘%e Hiefsrabl Yepar at ed
by an int ndLBY mhmqg j ahg&q;,- | LRt ron
bet ween th%r&ﬁap@%?%g%ﬂ?%@%ﬁ%%artsf The g?‘ggdéﬁebﬁ% suchlaggégl#rl\%ﬁiggr&tv\hi ch
i s transcrpdsitidn bahd ereling wisingik atdehtideratposision 327. i Also preferablygthe secomdhpart i pt i on.

ennancer _REoR AR IR P QLR BN BT o TR R A fo BT e oL G i "

¥k chain.

The invention also includes MCP-1 binding molecules in which one or more, typically only
a few, of the residues of CDRI, CDR2, CDR3, CDR1’, CDR2’ or CDR3’ are changed from the
residues shown in Seq Id No. 1 and Seq. Id. No. 2; for instance by mutation e.g. site directed
mutagenesis of the corresponding DNA sequences. The invention includes the DNA sequences
coding for such changed MCP-1 binding molecules. The invention also includes binding molecules
in which one or more, typically only a few, of the residues of the framework regions are changed
from the residues shown in Seq Id No. 1 and Seq. Id. No. 2.

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 trmﬁcnbed 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.

10




2 0 DEC 2004 Each of the DNA constructs are placed under the contr?i of

sui tabl e expression control sequences, in particular under the co BoDEG 2084
suitabl e pronoter. Any kind of pronoter may be wused, provided that it is
adapted to the host organismin which the DNA constructs will be

transferred f ' Moo ' Ls.to take place iin a
| an- cel (e PP DN Bons S il plackd PG S5l of Safle s ErsR 2501

i munog| obydipience@cinartithiar Gieet the domtrdl iob @ shitable yromoté AdykRd of profhoteelay bell t ur e

or in a transgenic aninmal. A suitable transgenic animal may be obtai ned
accor di ng usef. Provided ibet s pdagted i therhoptprganism ipivthich the PR A Gopgiuctswill beggs t he
first and FNA, r P A RETATerS | . ces
transferrit?la?g;’gf%?ﬁgi soe r%§%é§%§§§ I nto apprgopﬁgklgwpﬁgmggﬁ# enmal es
and sel ectpattigularly gedareeddanse thx proassérod ah menwheglobdih gand.i body. Wen t he

anti body chains are produced in a cell culture, the DNA constructs nust
first be inserted into either a single expression vector or into two
separate but caupatidlAiedy Ry PRodu¥&rih @'cel cifdfe drddh h Sand3eRé bkt Ysufefbid9
preferred. Accordingly, thé invention also provides an expression vector

abl e to rdpinsgeaicenimal may pe oltaingdadcerdmg te slaadaydmethodsevhich inpledevmicohinioting | ses

at |least ane of th cons ts _descrihe bove., Each,expressi on vector
cont ai ni nd"tg § &'Egﬁssl?%l"?i ue Oﬁéﬁﬁﬁe‘: i qmcgs"?acecpun “ %“ftgbl%lc Otl %F@‘cﬁsbst

ntransferre
organi sm  ty¥efrringehd Yo/ preganed dei€info pPopiarRiaide!pregnifdéhae M8 séMRIng%Pr essi on
vectors, they may be transferred separately, i.e. one type of vector per
cel |, or cdsseepdans pxaressing thatesiradaptibadypossi bility being preferred. A

sui tabl e host organismnay be a bacterium a yeast or a nmanmalian cell |ine,
this latter being preferred. More preferably, the manmalian cell line is of

| ynphoi d or i gi Wherethg antibodyrylkains e, privghieed doneell enlture,nbe DBIA. ¢onstuctsomiss ekt Be cel |,
whi ch conveni eg;inléc' oes .nolt ex%r.ess an% .endogenous ant i bodé heavy  or |ight
chain, e. d™ef i)epa sipglp expression peGlorQrnta Lwo separafe byt Gampatible exprepsion ¢ 5

preferred Jebats, EH&Qat%oékﬂJﬂitﬁﬁéiﬁQﬁwr@E}r@&m e coding sequence is integrated
a

into the host cell W t hin ocus which permts or favours high |evel
expression of the MCP-1 binding nolecule. Cells in which the MCP-1 bi ndi ng

nol ecul e codin e ]S .| i nto ch favaurabl e.l oci my be
Tdent 11 ed andeisarHiERSabbuEChBaEs dnbbreflilob LR Rl g Y ng
- ol ecul e wiblediydtio @y eakapyoresell Wiywisith domlpiricesaie least badbfxherBNEetonsEyctddesdrbed

above.

Each expression vector containing a DNA construct is then transferred into a suitable host
organism. When the DNA constructs are separately inserted on two expression vectors, they may
be transferred separately, i.e. one type of vector per celi, or co-transferred, this latter possibility
being preferred. A suitable host organism may be a bacterium, a yeast or a mammalian cell line,
this latter being preferred. More preferably, the mammalian cell line is of lymphoid origin, e.g. a
myeloma, hybridoma or a normal immortalised B-cell, which conveniently does not express any
endogenous antibody heavy or light chain, e.g. the SP 2/0 cell line.

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

11



2 0 DEC 2004 used for preparation of host cells containing the MCP-1 bindin
nol ecul e codi ng sequence; for instance, a dhfr gene/nethotrexate @&{ DEC Z[Iﬁﬁ
equi val ent sel ection system may be used. Systens for expression of the
MCP-1 bi ndi ng nol ecul es of the invention include GS-based
anplification/selection systens; such as_those described in EP 0256055 B, EP

0323997 B usgsfor prspypenribgsteastls coptaningthe SR bindipg molecule coding sequence; 8 pect
of the i n\ﬁ%%'h ' 'Fp@tq:q : GERGi t - 1
bi ndi ng no ecu‘ﬁg "\ﬁfbﬁ%ﬁd}é@#ﬁ’%ﬁs (1 %vglgﬁt uri ﬁéggsﬁéng%gk‘?g#ﬁgm;ﬁ Eeh"%i slNCP

t r ansf or nedpressicn ofithe MCPr Icsisdingnmulecdler ofake ideshtioveiclateoG8-based (ii) recovering

the MCP-1 bi in | ecule fromthe, culture,. raply. t MCP- 1
b il g BUEHOREReREN steas: THoh 5 oS dasirbed infel (apss B, £F 0¥70d7 Bapdos,
AAV294 or g@%@g}{tia hésh 89306odiy be produced by cultivation of a

hy [

correspondi n rido cell I'ine, or preferably froma reconbinant cell
| ine containing DNA coding for the human anti body, including DNA altered to

alter antibody.isptype or other.antibody. function or property. |

Sccor dance i t A1 RS aBies Bt Rt ¥ ispreisd rbiodis B ROt ofaaMER- and
nore  espaQipiidgimbiBaile Ve coraptite ANUAriRgdn RREHILSwHIER B IranSomhed Wit an

reconbi nant hunman eotaxin-1. = As such these antibodi es advantageously

i nteract \exprassioatvastonasidefinedahioye ard (@iprecevering theMGP dindingaroleenld fom Hiet

bi ndi ng of eotaxin-1 to its receptor, in addition to inhibiting binding of
MCP-1 to 1tS receptor. Eotaxin secretion is inplicated in allergic diseases
and disorders including allergic and inflanmtory airways di seases, such as
asthma. Antibodies, in _ particular_.chineric a CDR- grafted antibodi es and
especi al |y hundfPshpeiesd ‘@ENWR%P“H%MCHBPE&“%@BWW is p yman,antibadis eigCP- 1
and eot axiyf ARveos IAVIAMCABNGhnIHOHER, SR UR or&iifed HEuiRAA ofd N

anti bodies for the treatnent of diseases nedi ated by -1 or eotaxin, are
i ncl uded wotrbspanditgeehydbeidgrea ofll lineconprefemably fronmma/eoemiBmant Félline icontaining TINVer

ot n. | EoB¥ et s et DR Hiss R el mitRey BB peobEFEo e

i nvent i on faicBombt propéityes which are

In accordance with the present invention it has been found that the AAV294 and more
especially the AAV293 and ABN912 antibodies cross-react with recombinant human eotaxin-1.
As such these antibodies advantageously interact with eotaxin-1 as well as MCP-1, and may be
used to inhibit binding of eotaxin-1 to its receptor, in addition to inhibiting binding of MCP-1 to
its receptor. Eotaxin secretion is implicated in allergic diseases and disorders inchuding allergic
and inflammatory airways diseases, such as asthma. Antibodies, in particular chimeric and CDR-
grafted antibodies and especially human antibodies which have binding specificity for both MCP-1
and eotaxin, e.g. human MCP-1 and human eotaxin, and the use of such antibodies for the
treatment of diseases mediated by MCP-1 or eotaxin, are included within the scope of the present

mvention.

Thus in a further aspect the invention includes an antibody to MCP-1 which cross-reacts

with eotaxin.
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capable of inhibiting the binding of MCP-1 to its receptor and capabl e of

i nhibiting the binding of eotaxin to its receptor. In yet further 2a8 &0 9004
the invention includes: i) use of an antibody to MCP-1 which cross-reacts

Wi th eotaxin-1 which is capable of inhibiting the binding of MCP-1 and

eotaxin-1 to tRgy ; ; SR i . Mﬁfno]di ;

eot axi n- 1- rredig‘??@%?@%ﬁélgé%ﬁnbg?{gﬁg&%gﬁ)aa ne’?ﬁ%lgéﬁgrf t le tcrsg\fihtlcrlrlearﬁ of an
MCP- 1- or capablexf inhibithg abecbinding e EPeolr todisgeregtr andcapablpeof inkib#ingthedlindingngfr | ses
admnistering to _the patient an effective amount of an antibody to MCP-1
whi ch croggté’?‘@é‘bll%“’ﬁ‘ipt‘?f' eotaxin and which is capable of inhibiting the

bi nding of MCP-1 and eotaxin to their receptors; iii) a pharnaceuti cal
conposition conprising an antibody to MCP-1 which cross-reacts wth eotaxin
and whi ch is chyebfusthef aspedts e irivagtionHachidesidi ng of MCP-1 and eotaxin to their

FEOPLorS: |0 SSRPLAL R 4 Buce BRSNS M ARSI SO e

di luent or carP&? ) use of an an

with eotaxin apdibittai G bisdifBGINICE- 104nd ebfaRinbl foi thar febeptdis, To1 e trehtmi¥hibianand
eotaxin to their receptors, for the preparation of a nedicanent for the
treat ment of aMQfch-oreopxineymastinted disensaoediserieiease or di sorder. In these

further aspectg 4&&3%&#@?&&8&9&8{ PV Ao e o '&rglljsgféeeg%ﬂ 1

and the eotaxin-ne seases are preferably eotaxin-1-ne
di seases. For phienpuhiplosasprisks ddnenigtedmetotthalpmient anteffectiva amamitidf anl untibedy to

"capable of inhibiting the binding of MCP-1 and eotaxin to their receptors”
if the anti bc_-,oﬁ»“iti’s-E &é%asr%s-mwﬁsﬁm'maxﬁgm#wém mmﬁ%owhffmpz the indingfaxi n
to their recephpif] smPSliAM iAhtivrdctpiblle sane extent as the AAV294, AAV293 or
ABN912 anti body, wherein "to the sane extent"” has neani ng as defined above.

I n the present li}apbarmaesudical chmpesiticasemphEing an antiliodi te MAP-d evehich crassereacts

"eot axi n- nedi at di.sease’. enco SS Al.l I seases dj cal .condi.ti ons
ouireh ven 2P eaByR 3T Shick REGERE 2Ciufling (e HRARE Ot ftk; L5 iput @lfiet 1 or
directly or ingicémeds) .combinhtivh Wikls£ptsemadeu ity aakptablo Bbigier® ki ok valkiag t he

causation, devel opnment, progression, persistence or pathology of the
di sease or con#dion. 13 2 0 DEC 2004

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.

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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In the present description the terns "treatnment” or "treat" refer to both
prophylactic or preventative treatnment as well as curative or di sqagemgc 2004
nodi fying treatnent, including treatnment of patient at risk of contracting

t he di sease or suspected to have contracted the disease as well as patients
who are ill or have been diagnosed as suffering froma di sease or nedi cal
condition, and includes suppression of clinical relapse. The AAV293 and
ABN912 ant i bodirethe lpessent [desediptian thé ferms t'tyeatroentMuPtikativiné fettoibethipropledactic ban

affinities previously reported for, anti-MCP-1 _antibodies, e.g. anti hupan
NP 1 ant iPEERtEGYe trepioeat Rnelhas qyeptive oppiscasr madifng tEaumen). ol SHELSHRPeM Ol | D

for bi ndi ngidnPaf\Visk-oF cOftrdc@sStht QRRase BPHIspechid 1B ¥hveRoftractddd ég%/!,s i & high
bi ndi ng a?)fgti ni tay makgs tl't-hgﬁngNQlZ parti l():elj:l artl y ?uf)tg%%l e P%?ﬁ t ergf)ne%t iC

appl i cat i patentsTWhsare il or hage bdendiagoesed apadiering o adisaase onmedioalicdaditian and

anti body to -1 whi.ch . D for binding to MCP-1 of about 50 pM or

| ess. Thi smglg%.s:%"tppﬁss‘? %pcl%sr?\‘/:é ftﬁfl'%iq'ﬁ' al so includes uses nethods and
conpositions for such high affinity antibodi es, as descri bed above for
antibodies to MCP-1 that cross-react with eotaxin. Furthernore in accodance

with the presefhe AANZIS iaph ABNI antihedias haya binding affinity for ABSR-1owhicinis higbery bi nds

to an anti € eni f i $hch t : Ol Nl | due ,.at
posi ti on %Q@ut&%ﬁ?@%ﬂﬁlﬁ a(ﬁ(\alg:{)r%-}té{@#glfeous'lrigll'l %@ﬁi\é"%féﬁ g.llk’l E%"Drkgl(gyi'il Lanﬁg?%s't 0

i nt er f er e Thus ABN9Y2 hastadiksocidiionge quilibriddPedstanoK} f bindingnd MCHK-CORRE) thasf\atsbd | S
an inportant residue of MCP-1 for bjnding of MCP- 1 to CCR2B. In_addition

t he ABN9120BMh §igngbut frelin Ehiz bigh bwﬁ&s@s%aﬂ&%ﬂ@l%w%& sitableviop 1.
Accor di nglijerdglufic ¥plicdiohd. her aspect the invention includes 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. Preferably the antigenic epitope

al so i ncl udes e .Argi nj resi dye.at positi.on 18 and t sihe.resjdue at
posi tion 49 ofﬁﬂ)ﬁﬂf’a Fp}gﬂﬁ?ﬁaﬁ?ﬁcg&fﬂﬂ"gmgow&‘fg%fa"laﬂtg’oﬂ%%hﬁlquﬁwk’ﬁgp% uses,
met hods  arér ks MCR1Sofabow 66 M bietdssalpay Sspbof tinveAtieasd BciMidt udeswhi ch
cross-react with eotaxin. 14 2 0 DEC 2004 MCP-1 bi ndi ng nol ecul es as

defi ned aisesthods apd gompositignsfer suchhighpffinity aetibedics @ Hessribed aboyedonantibodients f i r st
and seconq8sRekh Srdf.rdabEwin¥ g4 0n; antibodies to MCP- | which cross-react

Furthermore in accodance with the present invention it has been found that the ABN912
antibody binds to an antigenic epitope of MCP-1 which includes the Arginine residue at position
24 of MCP-1. Thus advantageously the ABN912 antibody is able to interfere directly with binding
of MCP-1 to its receptor (CCR2B); Arg24 is an important residue of MCP-1 for binding of MCP-
1 to CCR2B. In addition the ABN912 binding site includes the Arg18, and Lfs49 residues of
MCP-1.

Accordingly in a yet further aspect the invention includes an antibody to MCP-1 which
bindé to an antigenic epitope of MCP-1 which includes the Arginine residue at position 24 of
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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with eotaxin, in particular antibodies which are capabl e of inhibi h
bi nding of MCP-1 and eotaxin to their receptors; antibodies to I\/Cgmg\% quu"
have a KD for binding to MCP-1 of about 50 pMor less; and antibodies to
MCP-1 whi ch binds to an antigenic epitope of MCP-1 which includes the

Ar gi ni ne resi dygcml bRRR tm&&m%éapaef&{%tﬂov@rﬁﬁmﬁ&ﬁtrmqrbutaﬁg%ﬂ@étnéso as

"Anti bodies of the Invéntion Pr ef er abl e Anti bodies of the |Invention
are MCP- 1 dotondingitp ultoﬁsscm@;ctaﬁmp@lm theontdnaon fanmwtheamjl\@ebwwchsmsrcacwf

th t Ad t bod t,he |
e b ko A B0 B Shibelie W R SRl Y i B g fr Gl fod ™
t her eof . Btamm& tRedeptond; aﬁmdieawmmﬂwhﬁmh@eta K ®r Bhdigg tosm iVSPab%upn its

target cells and thus are indicated for use in the treatrrent of

medi at ed d0pdhorlessaand antibertiesdp MCH avhicheingds ¢o preantigpicenitape P OMICRal “’bJGhI vities
f the Ant, h dar
AR T MM N

CCR2B exprdfmlm@naai’ts A prerequisite for signalling and effector functions
of MCP-1 is its interaction with the receptor CCR2B. Scintillation
proximty assay (SPA) technology is used to denonstrate that Antibodies of

the I nvention 5 LNCH IU[E‘Fti IS
receptor. I\/Errblrpggr?e@l% %ﬂéﬁr@%@rng % cells ar%%%ﬁ%at r@:ﬁgh&& range
of concerfirstahd sncamcl ohedtnofthe mertt:ohnmva(mg@nsljz &Be]ﬁﬁMbbmeslch&M Invérdioh lace

residual Rindin 125-1 SPA usj ng, wheat germ

aggl uti ni MUFEy |%HP%§‘”%FP“E‘ﬁé‘bﬁ?\ﬁﬁ?tf °"t eguivglentaheress | Cs0s in

the range from about 0.1 to about 10nM especially of about 0.5nM (e.g.
461206pM when tested in this assay 2. Inhibition of MCP-1 nedi ated
si gnal | i ng The The#atibddigs of theAnyeintionlinbibit thie effacts pHMER: | omits targenériliyand thus

Vb 171 ncueemsfied B i e Bnch op MR o e S S oo T S o

t he anti bqMymat&iogicd) ab¥siiicd Q0 the Matibodiey 6T1ike Iatentioh ﬁ'larﬁé désapeinaed inStagirdeésted
with a stably transfected CCR2B = expressing CHO ce line and with THP-1
cell's by LIB“éP’/ Qg for exsmplecas descabekbelatt FACS anal ysis as  herein after
described in the Exanpl es. Anti bodies of the Invention typically have an
I C50s in the

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 ICsos in the range from about 0.1 to about 10nM, especially of about 0.5nM
(e.g. 461+206pM) 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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range from about 0.05 to about IOnM especially of about 0.5nM (

39020pM when tested in this assay. The Antibodies of the Inventlgin[} DEC 2004
advant ageously cross-react with eotaxin, in particular eotaxin-1, and thus
advant ageously may inhibit the effects of eotaxin on its target cells and

thus are addi tNQudrem¥ntiof GAlGiameekpbide isiSePfobmied With 4 §i85Y FRRFecRl @giaxi n

nmedi at ed di seases and di sorders. The <cross-reactivity of the Anti bodi es of

the | nvent¢Xon=sma%@w&hmﬁwtmétcehhmeﬁowpmgcmpdmam FACS apalysin as

t echnol ogy, S or.e( ar n_et Vet 1991;
145 290- 3 sy St el CR R e RS AN Rt sftmetyion By have o ECpt 02 1 on
potently b.la@gclﬁarnmibeswam: 104MP-especiafi 6 2Bb@f (25rMe (&/z.CI90E20pMHARHen'Mstdd in
eotaxin. Accordingly, the Antibodies of the Invention have pharmaceuti cal
utility asthis@ssapws: Antibodi es of the Invention are useful for the

prophyl axis and treatnment of MCP-1 or eotaxin nediated di seases or nedi cal
conditions. MCP-1 plays an inportant role in |eukocyte trafficking, in

particular in rheeeYibedics dftikd nentib® advahlagdbiaEly eroys-gehdtaithrsdthxin) tbpartilar
Anti bodi es of the |Invention maé be used to I nhibit nonocyte gn%ratlon

e.g.in theeataxityl.rapd thus pdyaptag fRay\nhibitthel eifactsof eotaxin op ds éasgfaﬁ and &g ¢
condi tions, gmgﬂ MaLn \é@l §

| eukocyte | n?&{fn?ér a &ﬂéttﬂe%ﬁggeﬁg ﬂ%:t?é;atensl{ng%g%l&s (ﬁer oscﬁ%ser 0S| tsimﬂdﬁéeéﬁin% oi d
arthritis aogd-remsivieoafithd\Antibiodies Bfmemﬁtmrwuctmmhxin rﬁi)Sbc\Mtt&imrﬁﬁys@g?oﬁtfcﬁﬁt ed
with the Ant| bodi es of the Inyentiqgn_include: amat or

condi t i onsPOSERWF ¢ghepicgyesish raBbisPre I(Féflﬁ%c‘dﬁl s'eH%"@'émélMﬁh a’é’%s’t“ﬁn?&9 p]-er gic
rhinitis, COPD, hypersensitivity |lung diseases, hypersensitivity
pneunonitis, interstitial lung disease (ILD), (e.g. idiopathic pul nonary
fibrosis, or | LA indicae inthechbovd dssays tAatibodins of thetilsveas@spaently bisk Rk, effskts of

etc.); an | axi ersensiti. Ity response ru | er

eni & 1 1 P C apherblrcall A resch i ot ATy e ATEEtes T GyiriioR y
bowel di seﬁsgﬁmﬁh&hu@;m@ Nvaliegwsll sease and ul cerative colitis;

spondyl oart hr opat hi es, scl erodoma; psoriasis and inflamuatory der mat oses

such as dermatitis, eczema, atopic dermatitis, allergic contact dermatitis,

uticaria; vasc Pl'tc:s i cul ar

aut oi nmune di sLe%ldsnys)% (gfﬁhélrlll ae a%ogéf"ﬁé%&l %ﬂﬁa& %ﬁfﬁ%ﬁfnn& Pory cio?ﬁ)onent

such as ar édeaxird mediftédbdiseaxa mp e dicleonditicris (MEPt lhﬂa)ts lafi importait dold if leR6S/d Ca
trafficking, in particular in monocyte migration to inflammatory sites and thus the Antibodies of

the Invention may be used to inhibit monocyte migration e.g.in the treatment of inflammatory
conditions, allergies and allergic conditions, autoimmune diseases, graft rejection, cancers which
involve leukocyte infiltration, stenosis or restenosis, atherosclerosis, rheumatoid arthritis and
osteoarthritis.

Diseases or conditions which may be 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 pneumeonitis, 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 uicerative colitis; spondyloarthropathies, sclerodoma; psoriasis and
inflammatory dermatoses such as dermatitis, eczema, atopic dermatitis, allergic contact dermatitis,

uticaria; vasculitis;
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progrediente, psoriatic arthritis and arthritis deformans) and rheumatic

di seases, including inflammatory conditions and rheumatic diseased 0 DEC 2004
i nvol ving bone | oss, inflammtory pain, hypersensitivity (including both

ai rways hypersensitivity and dermal hypersensitivity) and allergies.

Speci fi ¢ aut o- ixmaiRguA 3SASASInpaficMAF Slloi¥tuhd @SHa8S Wifh dnhietidIDpERihdRg BRY be
enpl oyed i nclude autoi nmune haenat ol ogi cal disorders (including e.q.
henol yt i c inflasesitery cappenent sich asarthiitis (fouexample ebbuostolid arthuitis; astheitisichirehicpat hi ¢

Ly omoooy SRealaks AL i SR PRI B RO IR e

hepati ti s,infliishdr9Rbmditichs ANd FheuBHRY diRades mvsivRy 86nelORNRALMHNOE)

i di opat hic sprue, autoi mune inflanmmatory bowel disease (incl udi'hg e.g.

ul cer at i véwpwbansifixity @chifingdoth jereyehypersensitivity sl denma hperspsitivityded allergies.
aut oi nmun | it ] : | . crine I t aves
G sease, | Srva fibinios BRARS o RERRES e R R AL O < FRBR o2

juvenil e diglfingse Kadinalokigfal disdridrs (bchidime:. 4. hemotyd dnaémia(psed ArAEmANsure
posterior), keratoconjunctivitis sicca and vernal keratoconjunctivitis,

i nt er sti t ired cqlhangemia pad igiopathic thrambpeyiteneninh pxspmG lupys eryihematasys, Ralychengritis,
nephrotic Sentr | ' Wl I : i A m ni mal
change nepsﬁlﬁggt Ey; ;e gr 't r%ﬁ%ﬁﬁ%gﬁ%& @ BP‘% c?@%ﬁ?ﬁ%rﬂ? %ﬂ‘%ﬁﬁﬁgﬁfﬁél ng
heart, | urgavis; psdviasie StévenFohnsemgyndlomepidiopatkic dpray,, aupanmuesinflanmabiyrbowet
corneal transplants) including allograff rejectjon or xenograft rejection
or graft- M;ﬁm@% aizsgla%rét}"%a‘:ﬁh%%g@ﬁsldp & prdiepitable Bgwplyyadrome),

ar t eri oscl Qidiainane RRRAGS BEIREOS HiSsase, CAdbAke JYhtHInldpHING (¥ iabes! diehde! faRdoidy3is Of
the skin or organs; stenosis or restenosis of the vaSculature, partlcu?arly
of the ar treyllipfesclesosis, prieary biliary girghosisyjuvsnile didbates (didbatys sellinsdipe huvekist enosi s
which resylts.fromvasc r jnterventian, as well a neoi.ntimal ..

nyper pl asi@HERang P, Reralodbink B ia o ) bohenBSmi s Rgrs Uty e
responses fibrslspstd orhanBhéphsitiofwith 4 withoutheprabid H8iremerd. i GRvMEigagiopatik OKi ne

I nduced toxicity (e.g. septic shock or endotoxic shock), polynyositis,

der mat ony dSPRIPUC syRd@me oz minigakehangs ngplvepatlyd i ncl udi ng sar coi dosi s.

Ant i bodi es of . QN: | CL . ' . seases of
bone and carti agﬂgﬁgntgt{hta%%[ P?ﬁﬁ%@&ﬁ#&ﬁ’gié‘gé’%%ﬁ‘ﬁk. {Q?I%“Egs ed%gg'gisv?g and
ot her i nf |kadmentpangreatict skin, br chessal Gangplantshiscludingalld graftiréjedtion ©r xangdraftasjectionss i n

general . I rlilandhs 395 428! 54 POt fllubd abHold 8" periodontal

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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2 0 DEC 2004 For the above indications, the appropriate dosage mﬁll,(ﬂ
course, vary dependi ng upon, for exanple, the particular Anti bodyzog E&aZUﬂ‘i
I nvention to be enpl oyed, the host, the node of admnistration and the
nature and severity of the condition being treated. However, in

‘prophylactic u |.sf. . a l.od) :

obt ai ned at doﬁﬁ%’ggﬁ‘%m a ag‘é%{s’ Ergsagé}g %QE gosgg‘gﬁ{“‘ é%%‘ﬁ%a%m%%gbdy
wei ght, nmyseexampla) thy pirtioitacAaibodPofithethvemion ko bd erfiployed, thehosk,i thegoasvbody

wei ght. The frequency of dosing for prophylactic use will normally be in

t he range aiministcationandghe patpe andigaygrity of the capdition bsingdreated, Howeygsnihs, nore
usual l'y i : RV ery
10" seecks, POBSEENLE, col S ANl S8 EFerjokic AT IS bl B0Skts 06 B
conveni entd.05 mglta atoat H) mg ppckiloptaar bidly weight) mose esuallysfrom ateong0.1img to dbbwt 5

ant ecubi tal or qther ri pher ein, intranmuscul arly., or subcut ously.
For - xanpi s P KIpEOB DAL FER The HEmehey SPBROLPT ropbrhsts Sl G D8 ny ¢ he
Anti body qﬁeﬁp fr8TH GBS ORcORE Sebtip 1o MBhbrkOeRACEMEMAS, Ynofe bdaily HRKH Rfge OF

| ess frequent Phar maceut’i cal conpositions of the invention may be
manuf act urfecsh aboutonreemtry Grvedeks wmiorabout ohce enepol) wéebs eagc onnedtiveny 4 @ 8 wesks.

i tion js. pref | i ded.in |yophjli f . F i mredi .at
i st r AR o htyfneh R dervenlly sy e BT vt B F oy Rlodes) o
steril e waRtubitd! or dthdr PeipHeral 9éin,ShiedrhdsCulittyf besuBshtaavs:lyoFogetanplgal i ne. 1f it

is considered desirable to make up_a solution of |arger volunme for

adni ni st r arophylaphic restment dypiqally eramprises admiristeringithy Antibody of the Inventiomoaqe pefeous
to incorp ' atient's own heparini sed bl ood
into the sa nﬁl%%%ﬁ%#%é@&é?ﬁ?ﬁ%#@ﬁ The presence of an excess of
such physiologically inert protein prevents |oss of antibody by adsorption
onto the walls _of the caontainer and _tubing used with the infusion solution.
If albunin is Ghamaceuticyicomppaitions AFHiginvantiagmayde mappfagusd inconvemions] wej ght
of the saljfger $0ldthddiibion M@rdifl @th AWedtidn fsprériably ﬁﬁﬁiﬂ&ﬂ hﬁgoﬁiwyoraf For
illustration only in the foll owm ng Exanples, which refer to the
acconpanyiimpediategrdeninistraripr)it isedissolked ina syrtabishaquenmsicarger: fsienapie stoeke oveteat dore
(EPO actiwvity for varigus nch bi les.from .treated d untreated.rhesus
tonkeyo. - Eectingt et b BiE BRI RE AR e St SRleS a6 2B bR ARG ¢ e
bi opsi es; oflﬁr%drveluﬂ}e-forpﬂﬂiilﬁgfﬁiﬁh Sy S@WNahaqs iabolhinjectéRiitid Afyahagedns & ol ogy

sanpl es fromfour rhesus . . . . .
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

solution.

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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nonkeys both before and after treatnment with ABN912 and CGP44290 (? @ hU#
antibody); 18 2 0 DEC 2004 Figure 3 - graphs showing Th cell m grati ﬂﬂ¥3§
in human skin transplants for various treatnment regines, and Figure 4 - a
graph shomﬁng the relative binding affinities of ABN912 mutants for binding

‘t he hurran f‘%%l C r%tm %ewngglénaﬁ%ﬁe nuri ne mtpﬁﬁ%%l{s%%rtszl re

(Fi shwi | d regimes, and 1996, Nat Blotechnol , 14, 845- 851) are used to generate
anti bodi es_to human B cells hese rtalized by

st andar d m?aa@aﬁﬁwa}smﬂ'&m e'rﬂﬁhn of BBG1 2 e raa L& hed whi ch
secrete t yman 1 gG3/ x anti body AAV293. Exanple 1. Immunisation of Mce
and Ceneration of the Hybridoma Cell Line |Imunisation Four Medarex mice
(mce Nos. 16194-16197, Medarex Inc. Annadale, NJ, USA) are imunised with
reconbi nant human MCP-1 (R&D Systens, M nneapolis, M\, USA), 100g protein
per nouse in Conplete Freund's Adjuvant on days O and 14 (i.p.) and day 26
(Lv.). At day 41 none of the m ce shows detectable serum anti body. The m ce
are further immunised with rhMCP-1, 100g protein per nouse s.cC. in

| nconpl ete Freund's Adjuvant on days 49 and 65. Wen assayed on day 106, a
substantial anti-MCP-1 antibody titer is detected in the serumof one of
the mce (nouse No. 16194). This nouse is boosted 7 additional tines before
fusion: 100g protein per nouse in saline on days 106 (i.p.), 119 (s.c.) and
135 (i.p.), and 25g protein per nouse in saline on days -4 (x2 - Lv. and
i.p.) and -3 and -2 (both i.p.) before fusion. Fusion and Hybridoma

Sel ection On the day of the fusion nouse 16194 is killed by CO2 inhal ation
and total spleen cells (4.8 x 107) are fused by a routine nethod using PEG
4000 with PAI-Ocells (5 x 107), a nmouse nyeloma cell line. Fused cells are
plated out in 720 wells (1m/well) containing a feeder |ayer of
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nouse peritoneal cells (Balb/c mce), in HAT suppl enented RPM 164%b ]ﬁﬁ 2004
heat inactivated fetal calf serum 5 x 10'5 M 3-nercapt oet hanol %/
Gentamicin. Culture nediumis exchanged every 4t' day and after 14 days HAT
medi umis exchanged for HT nmedium i.e. Amnopterinis omtted. O the
initial 720 wells plated, 461 wells (E&MpPRES positive for hybridoma

growt h. Supernatants are collected and screened for MCP-1 reactive

nonocl onal anti bodi es in an ELI SA. Seven nonoclonal antibodies of the 1gG

subcl ass are i Led. Clon Sin 96, wel crotiter

Lot ea piati ndrEieRies Frgiert sp cTpr WetpA deGconRioltt e SEBE bl ot 1
after 8 dagund S6ulif e éﬁh@iﬂétﬁdm%'éﬂu' $9995] dREBRAL I 84, 535351 ) &esieadothe 20 2
0 DEC 2004 foll OWI ng in an ELI SA’ The nost reactive hybridoma, clone 149
i s sel ect @dmcfrmtp aﬂuhqdicerto hlvnam\/lﬁig larﬁicxih&oadh@mns@taromnmmerucl one

cal ci um mdBPHEEUR FORORELaYH b Sl ko ek hh St ¥ e R

AAV293.  Pumiitaay anmlvmtlal am no aci d sequences of heavy and |ight chain
Am no acid sequenm ng Light and heavy chains of the purified antibody AAV293
are separated by SDS-PAGE and the anmino-termnal am no aC| ds determ ned by

Edman degrg@dat ion. ¢DNA n C YA ht chain

vari abl e o@-%g'ﬁr g’“gb“t“gﬁ%ﬁﬁ'g"ggﬁﬁcﬂ%‘ g‘l‘&%%“a‘ﬁu onﬁﬁ“}é eb)l AM%ed from
nMRNA from t he Ginfinaidationbr i doma cel | s and fully sequenced. The am no-term nal
am no acid Euences of heavy and | aht chai n vari abl e domai ns and the

cor r espondi ng pics (micg Nogi \pd 1Al Belledqrgx Ing. Annadple, NLYSA) argo. 2

tc);$lc;()\/c\lAc; m"@yéﬁ%&cﬂ@’ %ﬁ%ﬁ@% hﬁf@g&ﬁ@ 3@%&&@(@ fjéé%c‘l@ﬁm CTC

A u Val Qpioteimper/mbudsiin Complefd Brewdd)s ﬂljyvdneul déyk 0chd 1 P(ip.)Gny d&y 36 @e1. Aeu Arg
Leu 10 20 90 0 TCC TGT. GCA GCC TTC ACC TTT AGT CAC TAC TGG |
ATG AGC Té‘!m cesshowsgletectable Sﬁﬂ“al %&FBO e R hegpice prefurther ipmunissd witly 5 Ty

Trp Mt SehMEPP1, (80 gptéi Perfhdiise s.c. in Incomplete Freund’s Adjuvant on days 49 and 65.
When assayed on day 106, a substantial anti-MCP-1 antibody titer is detected in the serum of one

of the mice {(mouse No. 16194). This mouse is boosted 7 additional times before fusion: 100ug
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 (1mYwell) 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. Supematants 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 céllsll 00ul per well. Clones are checked
microscopically after 8 days, 100ul of growth medium is added and supernatant tested the
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30 40 150 CDR2 180 CCA GGG AAA GGG CTG GAG TGG CTG GCC AAC ATA GAO CAA GA

GGA AGT GAG AAA TAC TAT Pro Gy Lys Gy Leu Gu Trp Val Ala Ain ||2eUCBECdﬂﬂh
Asp Gy Sar Gu Lys Tyr Tyr 50 60 210 240 GIG GAC TCT GTG AAG GGC CGA TTC
ACC ATC TCC AGA GAC AAC GCC AAG AAT TCA CTG TAT Val Asp Bar Vval Lys Gy Arg

.Phe Thr | Igl0%8k CTG CAA

TG AAC AcTAg diin 4581 £00 T ool oS niidobdt kide 140 & lteeed foctither T2 T,

A n Met Aslonigrand eharauterisalien. Blybridism sThelond MR is Sejectedibase@yon thd mhibitgry Asp Lou

90 100 CDR3.33Q 3 GOT, CTA CAT GAT GC0 TAC TTC GAT CTC TGG GGC CGT

GGC ACC CTREIMydn %%Adﬁ&'t?e@& WL%“%@?%{;O@S 2653/ memeclopa) aptdedyr p Gy

Arg Gy Thiaduel aA¥abp98hr Val 21 2 0 DEC 2004 TCT TCA Ser Ser Seq. Id no. 2

GCC ATC GTTGACA CAGTCT CCA Alalle dn Leu Thr A n Ser Pro 10 CDR1 90

CTC ATC TGC CGO GCA AGI CAG G&C GIT AGC Leu Thr Cys Arg Ala gar An dy Val
|
|

Ser 30 1209.,6 rity and partial amino acid sequences of heavy and light chain

Amino acid sequencing

Light and heavy chains of the purified antibody AAV293 are separated by SDS-PAGE and
the amino-terminal amino acids determined by Edman degradation. cDNA sequences coding for
the heavy and light chain variable domains are obtained by PCR amplification of cDNA obtained
from mRNA from the cloned hybridoma cells and fully sequenced. The amino-terminal amino acid
sequences of heavy and light chain variable domains and the corresponding DNA sequences are
given in Seq. Id no. 1 and Seq Id No. 2 below, in which the CDRs are shown in bold type.

Seq. Id no. 1

30 60
GAG GTG CAG CTG GTG CAG TCT GGG GGA GGC TTGS GTC CAG CCT GGG GGG TCC CTG AGA CTC
Glu Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu
10 20

90 CDR1 120
TCC TGT GCA GCC TCT GGA TTC ACC TTT AGT CAC TAC TG@ ATG AGC TGG GTC CGC CAG GCT
Ser Cys Ala Ala Ser Gly Phe Thr Fhe Ser His Tyr Trp Mat Sar Trp Val Arg Gln Ala
30 40

150 CDR2 180

CCA GGG AAD GGG CTG GAG TGG CTG GCC AAC ATA GAG CAA GAT GGA AGT GAG AAA TAC TAT
Pro Gly Lys Gly Leu Glu Trp Val Ala Asn Ile Glu Gln Asp Gly Ser Glu Lys Tyr Tyr
50 60

210 240

GTG GAC TCT GTG AAG GGC CGA TTC ACC ATC TCC AGA GAC AAC GCC AAC AAT TCA CTQ TAT
Val Asp Sexr Val Lys Oly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
70 80

270 300

CTG CAA ATG AAC AGT CTG AGA GCC GAG GAC ACG GCT GTG TAT TTC TGT GCG AGG GAT CTT
Leu Gln Met Asn Sexr Leu Arg Ala Glu Asp Thr Ala Val Tyr Phe Cys Ala Arg Asp Leu
90 100

CDR3 330 360

GAA GGT CTA CAT GGG QAT GGG TAC TTC GAT CTC TGG GGC CGT GGC ACC CTG GTC ACC GTC
Glu Gly Leu His Gly Asp Gly Tyr Phe Asp Leu Trp Gly Arg Gly Thr Leu Val Thr Val
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TCT GCA TCT GTA GGA GAC AGA GIC ATC Ser Ala Ser Val Gy Asp Arg Vag ﬂ IgE(;Z(?um
120 AG? CGCT TTA GCC TGG TAT CAG CAG AAA CCA gar Ala Lou Ala Trp Tyr
An Lys Pro 40 150 CDR2 180 GGG AAA GCT CCT AAG CTC CTG ATC TAT GAT GCC TCC
AGT TTG (DAA ACT GGG GIC CCA TCA dvy Lys Ala Pro Lys Leu Leu Ile Tyr Asp
Ala Sat Bar LOU Gn gar Ay Val Pro Ser 50 60 210 240 AGG TTC AGg6GC AGT
GGA TCT Gger @A GAT TTC ACT CTC ACC ATC AGC AGC CTG CAG CCT Arg Phe Ser Gy
Ser Ay SeerGhy Pro Asp Phe Thr Leu Thr Ile Ser Ser Leu A n Pro 70 80 270
CDR3 300 GAA GAT TTT GCA ACT TAT TTC TGI CAA CAG TTT AAT ACT TAC CCT CTC
ACT TTC GGC GGA d u Asp Phe Ala Thr Tyr Phe Cys G n G n Phe Asn Sar Tyr Pro
Lau Thr PhgqGivoQ@Yy 90 100 GGG ACC AAG GTG GALA ATC AAA CGA ACT Qdvy Thr Lys
Val Qu Ile Lys Arg Thr A further anti-MCP-1 nonocl onal antibody is al so
obt ai ned as described above, the Igd/f® K nonoclonal antibody produ®,
AAV294. THFS *EnfPE BBUPS D FAMUSSIMER: TCW T Rp T o e € 952 {DF PSR [BE TR finity
than the AM/ZYBSHNhLFDHEMY SEN8eT 8-of Sifndlert bruhiaFerloHiead! \ALy dwp a9 det dlsequences
which are identical to those of the A&/293 anti body except that, i1d0VH
AAV294 has Val in place of Ala at position 24, Phe in place of Tyr at
position 60 and Ser in place &PRIASn at0 position 74, and in VL AAV284 has
Tyr i n pl ace aof ™8ercrtcrnosi tAOaEerrand Adr carnrmal &c ercofraProas ioas pasicchon 69.
Const r uct icen Tof CEXBELSE O¢r UBCHIY Balf adr bary AL GhiTYE tah w14 1Qs 3o

30 40

150 CDR1 180

GGG AAA GCT CCT AAG CTC CTG ATC TAT GAT GCC TCC AGT TTG GAA AGT GGG GTC CCA TCA
Gly Lys Ala Pro Lys Leu Leu Ile Tyr Asp Ala Ser Ser Leu Glu Ser Gly Val Pro Ser
50 60

210 240
AGG TTC AGC GGC AGT GGA TCT GGG CCA GAT TTC ACT CTC ACC ATC AGC AGC CTG CAG CCT
Arg Phe Ser Gly Ser Gly Ser Gly Pro Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
70 80 |

270 CDR3 300

Gah GAT TTT GCA ACT TAT TTC TGT CAA CAG TTT AAT AGT TAC CCT CTC ACT TTC CGGC GGA
Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Phe Asn Ser Tyr Pro Leu Thr Phe Gly Gly
90 100

GGG ACC AAG GTG GAA ATC AAA CGA ACT
Gly Thr Lys Val Glu Ile Lys Arg Thr

A further anti-MCP-1 monoclonal antibody is also obtained as described above, the IgG1/
x monoclonal antibody product, AAV294, This antibody binds MCP-1 with approximately 3-fold
less affinity than the AAV293 antibody and is found to have Vy and V,, amino acid sequences
which are identical to those of the AAV293 antibody except that, in Vy AAV294 has Val in place
of Ala at position 24, Phe in place of Tyr at position 60 and Ser in place of Asn at position 74,
and in Vi AAV294 has Tyt in place of Ser at position 30 and Thr in place of Pro in position 69.

Coustruction of expression vectors for heavy and light chain ‘



TCC TCC CTG Ser Ser Leu 22 2 0 DEC 2004 The cloned VL and VH encodi ng
sequences were anplified by PCR and inserted via appropriate restiZi BtQE 2004
sites into cassette vectors providing the inmunogl obulin pronoter, the

| eader sequences fromthe RFT2 anti body (Heinrich et at. (1989) J. |nmunol.

143, 3589-97), Haloned . Lce. e The Ligh
s, 9599-97) ThaHore8lv U6, 13 0SB ;080 0 Wiudong) 2 s Ebgd o

chai n cassette contal ni e ent onot

sequence fappropréate e¢strimmionasites inde shseettec dectors previdingx (he dffrivpoglBlinOfrofdteE,aihei Ng
t he human Ck gene, the immunogl obulin heavy chain enhancer, and the nodified
muri ne dhﬂqaderémn%rﬁ%thé&ﬁf%ﬁnwo%ﬁﬁmwé&él%sﬁﬂrk)lmmei- Ad3\Ap8297), part
cassette tyr ; | R0t : l.ON: ' t he
aman | gGY DS BPRRl Mt e GREPEGICR Blol Thdlth P KRLAR T RRERTRO bR Rk |

r esi st anc @rongeterearildeadsesegutrice for Batetiomway yramfedred iinyditan e gk ssionrvection cdntaining

configuration in e _expression cfors that. resenbles, the nom c
confi gur atﬂ'lmoﬁ"?ﬁ“ ?E&F?%ﬁb%wwﬁaﬁ'bﬁiﬂw r‘?ﬁ@@r‘? i anfl fhe 1y ufipe ghir
cruci al f @pNAMod beldcti¥® by méibbaSStOMTXPr anti body production the above
vectors are co-transfec¥ed into an appropriate host cell |line, e.g. the

SP2/0 cell Iin E&H' : Wl sel .
nmet hot r exat e gg? ect %P\@Rgn t?e‘?%c%% fc}égﬁ?%&lrof&ﬁ'@%&ggiﬁ tr%F' %g v?%t&ggnﬁ?égg t he
ABN912 anthebinoiyan(IgGregent, 064 immusogiobulin treavy Mbkin Enkantérp asty jhe desvéifi Tedistance

vectors carrytj{rll\%lthe heavy and |ight chain genes of NVP- ABN912,
respect i vEFYF OGP - neari zed and Sp2/0 celis were transfected by

el ectroporati 0BothHagvy Amdlightehhftre iﬁ%lc‘oﬁﬁ tﬁng{tﬂl‘,‘@slg_ﬁcr:s siogQ(%&Q%&liaéiréskécwgﬁi on

non-sel ective RPM mediumw th foetal calf serum ( an

was appl i et geppmi¢@onfiphirition of reatrarged impimdglobilirngentewhichlisphmight wwetearadtd fidred t o
FCS free %Pgﬁ/l vrTEdi um.cont ai ning conmmonly used additives (Pyruvate,

gl ut am ne, Lﬁfﬁ “REPUM al bunin, transferrin, insuli n). Hi gh producer clones

were isol ated Bbd@kibédyprodufodiiRlabdveCatiofre ¥-irihsfBied @ith 8X apRopacRdpMiand 1
[M Production stability of the clones and sub-clones was assessed in T175

cul tures d&b%r-gathsSPREreling. Si¢ls eantainingthe ecter segusreds merowiected by imethoitierate wi t h
?ggi_ LLgrgls?l%Q%ﬁ,gb?ng g@%?c{ é.cm{tssare Elﬁ{uréy tg Qx&r'é&qucgﬁNﬁi?&?%o&y &%r%la:? ig%&hfc rom
anti-human MCP-1 antibody).
Expression vectors catrying the heavy and light chain genes of NVP-ABN912,
respectively, were lineanzed and Sp2/0 cells were transfected by electroporation. The transfected
cells were grown for 20 hours in non-selective RPMI medium with foetal calf serum (FCS) and
(G418 selection was applied for 48 -72 hours at 1.4 mg/ml. Transfected pools were adapted to
FCS free RPMI medium containing commonly used addiﬁvcs (Pyruvate, glotamine, human serum
albumin, transferrin, insulin). High producer clones were isolated after two step amplification
with methotrexate at 200nM and 1 uM. Production stability of the clones and sub—clones was
assessed in T175 cultures over a period of four-five months of continuous cultivation, with
additional spinner experiments. For high producer clones a scale-up from lab-scale to bioreactor
cultivation was performed. Several high producer cell lines, useful for production of ABN912,
were obtained. The maximum amount of accumulated product obtained in overgrowth cultures

was 504 mg/1.

Example 2: Biochemical and Biological Data
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cultivation was perforned. Several high producer cell |ines, useful bob
production of ABN912, were obtained. The maxi num anmount of accurmIZa cdEC 2004
product obtained in overgrowh cultures was 504 ng/l. Exanple 2:

Bi ochem cal and Biological Data 23 2 0 DEC 2004 The human nonocl onal

anti body ABN91l [ [Tie= g Iﬂllﬁng] Nk t&hd ' ' J.n vitro.
The m)ngcl onal qgﬁ??g%‘dxglﬁ?% furtﬁgr%yc ar ac,?t eril 5@@@%?‘?%’? %ibﬁ‘g%%ﬂ%dh

r econbi narfunctibn inewitrd/CPhelmbgoctonal antibtelyanfilethér dharactrivei daxl itsrbidirgas reddynbBiaac or €

of the AptEen Sl-bbiid Bredspiiin Seteriri bkbae o) BRcors doniaScRadpe
assessed 3*%%%%%? (cs%umysisn HinDbdelc @it bt chi gﬂmgz mqﬁg/éﬁfo} ottePcee! |

expressin by ABN912 ‘is denonstrated by SPA. T I ol'ogli cal activity
of ~ ABNO1Zhtmekined or nere burbdndEP- loin dssessedibyaBlAcopr and thedohibifibh &f bisdingeotMEPr At ed

in Ca2+ nobilisati ' J ' . The activity of
ABNS 12 1 oVBPHS RSttt B BN Tt B et Spr Thio aBCH GBI Anocy t es
(hPBMO) , | SRNISIPROWhrda tREmBitiari aMiRatdraly préaedd MO BtloRstAISAMN-Ca2 1 Bl Acore

anal ysis The association and dissociation rate constants for the binding of
r econbi narmobiligation assagpinicelsexpresying CCR2B. TR MOt vity f 4 BN 2 tow ardslitonatBhltagee

oL o b B At CERTE A B R LI R
resonance ch&haekiRies®4000 | nstrunment Handbook, March 1999 (Version AQ);

ht t p: ww. bi acore.con). The results obtained are given in the Tabl e bel ow.
Associ ation rate constant [Ms ](n=30)(1.3 0.1) x 10" Dissociation rate

constant [+ | &% ..0.1) x 10-4 Dissociation equilibriumconstant KD
[M (n=30) (%%.0%?%}9%%8?12 ABN912 binds to reconbi nant human MCP-1 with a

very high affi Thé yssodatin 6l dizsciation fd esmstiants for tstindifest reSontivemt hirfdnt Y
profile In order to determ.ne _the %pegifici'i}g of the MCP 1 interaction with

ABNO12, a Mthtlap ippobitisd ARNHA aidstermined brBlLagnsnelyie andithe Keswlis dletivedor
their pot eAfigy i§ Frhdbied6h a WrktcAF R Y bilifE & récombinant MCP-1 measured by

surface plasmon resonance (BIACORE 2000 Instrument Handbook, March 1999 (Version AC);

http:www biacore.com). The results obtained are given in the Table below.

Association rate constant [M"s"] n=30) | (1.3x0.1)x 10’

Dissociation rate constant [s"] (n=30) | (5.0 £0.1) x 10”

Dissociation equilibrium constant Kp [M] | (n=30) | (43.0 £2.9) x 10™?

ABN912 binds to recombinant human MCP-1 with a very high affinity.
2.2. Chemokine selectivity and species specificity profile

In order to determine the specificity of the MCP-1 interaction with ABN912, a number of
non-human MCP-1 and CC-chemokines are assessed for their potential to interact with ABN912

by BlAcore.

2.2.1 Interactions with non-primate MCP-1
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fromspecies comonly used in |aboratories is assessed for binding
ABN912 anti body. The neasurenents are carried out by injecting a 5
chenokine solution into the Bl Acore flowcell that was previously | oaded

2.2.1 Interactions with non-primate MCP-1 24 2 0 DEC 2004 A seri es -
210 ke 2of
nM

wi th . ARter 8 4 f hemoki ne. i d f
each chenoki no A scyIGE 0F Fobl e RhnonffysBF N EHERE K ifted TR o

bel ow as ttheABMYCEAitiboty) dihe geasurmnls Lécid ove be RiRaREAs kN dhemoKié Sastionhuman
MCP-1 (100% . Chenoki nePercent binding of ABN912 Average SEM n = 3 Rec hu

MCP- 1100 Reate thegBldeorrelawepll thapwas previpushlpaded withdBNQ13, Aftert mirmtes thezmisiunt

MCP-10.9 f - - ni.gq NP 5 f 0.4 Rec.qui pea pig
vop. 12 3 (ot o aRifpd8R KideadbteaTol e Eniiiiork helighied o st eeliEy BEBRRALy
with the Nihellabk beloy asohdyiceapindigsof cach @@mokin@coinparddab 26don®RBntuniin
reconbi nant _chenpkines In order to determ ne the cross-reactivity profile of
ABN912 t o MERA (1% khenoki nes, their bindi ng potential to the antibody is

assessed by the procedure described above. Percent binding of each
chenoki ne_conpared to reconbi nant hunman MCP-1 is shown in the Tabl e bel ow.

Chenoki n¢Htemokiget 0 ABN912 Average SEM |iPefeert bindiniyloPABNIG2r h MCP-26.2 t]09
rh MCP-34.3t 4.3 rh MCP-4-2.4 0.6 Average + SEM, n =3

Rec hu MCP-1 100

Rec mouse JE/MCP-1 04102

Rec rat MCP-1 02123

Rec rabbit MCP-1 09104

Rec dog MCP-1 13103

Rec pig MCP-1 05104

Rec guinea pig MCP-1 23102

ABNO912 is specific for human MCP-1 and does not cross-react with the MCP-1 of any

other species tested.

222 Interactions with recombinant chemokines

In order to determine the cross-reactivity profile of ABN912 to other CC-chemokines,
their binding potential to the antibody is assessed by the procedure described above. Percent
binding of each chemokine compared to recombinant human MCP-1 is shown in the Table below.

Chemokine Binding to ABN912
Average + SEM,n=3

th MCP-1 100

th MCP-2 6.2+09

th MCP-3 43+43

rh MCP-4 -2.4106




eot axi n-1 e AAV294 TS at-so-foumd-to—cno stgnt-Feantty—wth
2'."%‘%‘[: %gééﬁgB e

25 2 0 DEC 2004 rh LECG-2.8 0.3 rh RANTES-2.7 0.4 rh MP-1 a-2.8 0,9 :dtﬁ)
M P-1R-2.90.1 rh eotaxin52. 61.9 ABN912 is specific for human MP-1Zahdkdod804
not cross-react with MCP-2, MCP-3, MCP-4, LEC, RANTES, MP-la and M P-1B,
but does S|gn|f|cantly cross-react with human eotaxin, i.e. human

eot axi n. nhi bition of MCP-1 binding |t xpressing cells SPA
(Scintil ||ghRANTEPXT M Ty ASSay) techol ogy 4§ 4Hp£d 10 snow that the ABNIIP
anti body | prevents MZP-1 from binding tojcell nenbranes expressing the CCR2B
receptor.| dviMaprianes of CCR2B expressing |CH®+ard | s (CHO#84 - see below) qre

i ncubateqwith a range of concentrationg of ABNO12 (10"14Mto 104M and|the
r esi dual thlPFi@ of r adi oactlve (125-1) - |MEPED.] s measur ed by SPA usi ng
wheat gerps HH+A-r—beatds—Hre—averageH-c50—--M—ebtatred—F+omt-hree

i ndependdrf {“”@gb‘@rl ments is (461 206) X 16762 198N912 prevents MCP- | frpm
bi ndi ng to Cert—menbranes expressing tie CCRZBTeTeptor: 24 tmhi b tTon—of
MCP-1 medi ated signalling An early event of MCP-1 induced signalling is the
nobi | i sat | ABNDI2 i secific &r uiman MCR-1 andde noc@ossheaciwah M2 M CPHER McTe40f

fl uorescent dﬁ Measurenment of cal ciumresponses are perforned using cell

li ne CHO#dE SMIP-1q and MIR-3P, bt doessignificantly crass-eorghrveithshustie votekinel.c.
recept or f re I di um wi t hout

ri bonucl eases angﬁgeoxyr (‘)'%gjé*szgge@mﬁ%Eﬁssgfgﬁétgr%%%@ﬁ%p {emrrg'nt ed with 10%
di al ysed FCS, 200U/ ml Penicillin/Streptonycin and 80nM nethotrexate as

sel ective agent en ¢ re is_dense but before confluence, cells are
washed wit PB@"%\{} &Gﬁeﬁ!"ﬂam& 9&91%211 FPReang Spls th trypsin-EDTA (1 min

max) . The CHO#@$AG@kihEIAwbR hBloEEMu’sap% sﬁ e &g%ﬁ%ﬁ%ﬁﬁ? at

250g and resuspended at 3.5x10 cel Hepes

‘cont ai ni ngpréved MEP-U fiom bindiog th, cell n&manémxprasmg MEORZBlhdh’bfok.LMerﬁbraﬂ'dmaf cells

are | OadeWﬂ]cxpressmg Ewce‘flg f&-rfb#é:f N %gl]oels grtgei‘r?cugaptéd \!vith a range of
concentrations of ABN912 (10™*M to 10°M) and the residual binding of radioactive (125-I)-
MCP-1 is measured by SPA using wheat germ agglutinin beads. The average ICs; [M] obtained
from three independent experiments is (461 1 206) x 1072, 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 CaZ* 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 mediem without ribonucleases and deoxyribonucleases, with gluitamax-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/mi in Hepes buffer 0.5% BSA containing 0.04% pluronic acid, 1.0p
M fura red and 0.3uM 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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hour at roomtenperature in the dark, with gentle agitation fromtimﬁ to
time (6-8 tinmes). Then 26 2 0 DEC 2004 the cells are harvested twi deliBEC 2004
Hepes buffer 0.5% BSA by centrifugation, and the pellet is resuspended at
1.5 to 2x106 cells/m in Hepes buffer 0.5% BSA. The cells are now ready for

stinmulati | f r cal .. e rature in
the dark Sﬁ ‘%ﬂgﬁgihﬁéﬁ]@?@% |esuﬂgﬂgsﬁhen%&f%eewgﬁg%gﬁ%@%fsem,
M nneapol irgsuspdidedd$A)5 @r2x100etigml ndiepes uffen0. 5% BEAl The 0elBald miw fadypRE Ut | ons

and m xed together at roomtenperature for 5-8 mn before addition to the
cel | s. Botsimlatiemandifglchgymeasiesmeniand ace sored afaaem tavperatyrs dsthe dark uptitwsea £ | ow

cytoneter (FA ' 'Pﬁgm. . %%H?TH! et rescence
of cells prel g?&‘e]ﬁﬁ%{’?ﬂ%g% uorees%&e:(% l'xégrsgﬁlgjgs’i S |a‘?%1{s' Q@éf(l)jr% or 15
seconds i rprépatkdras twentpfold corickietratiba selbtione avbhixedtogdther al adon Rafefatiré for13-8 S

interrupted brjefly to tqQ stinulate the cel]ls by addition of a small vol une
of sti mul JBin befare additign ¢g, éﬁ#&"ﬁ?@ geenRd FrIdiupssaiesArp Meagiked Jetsustime Wihw) and
fl uorecen “rﬁ,g(ﬁw ragstel JERSy enent

| asts 51 gfg’co S. t%ﬁﬂ%%&&?%rglﬁ%at or%%?g%fhg&%%ﬁpkey%g?grﬁg%g? shifts in

f | uor escermpedoddad evith itheyfhmnesbém larpyobies is firstiredordey fétulSaeconds Inlduddr es obtaimahe

decreases whereas flyo-3 fluorescence incyeases. Fqr eac xperimgent, red
and green W‘SB‘? ‘é’i‘&?énﬂ? ‘%Faeacﬂ‘é‘é‘HP‘HE‘d‘tﬁfﬁ‘éFt?‘{E‘eﬁéf"l @ét‘ﬂBlPWéE‘h‘_’eg‘F B%PA‘Q‘I'ERP Hag
fl U_oresce&ﬁﬁn@ahﬁ.yba&&ﬁlumnpﬂomaoﬁ&narg@o@éﬂmbmewnﬁ'bpaeﬁﬁodtlaneb&dg g" and a
"stinmulation ratio” are respectively defined as the nean val ue ratios
obt ai ned jflwetecéret oreasusemants an¢ reswmerh d'he tdal flpenescenceimeasuwwémens lastsedll seanidos
obtained after stimil.ation. The i.ntensit f. the response i ntifjied by a
S milati on 1 ndBk CReiceRtt yEd bk ERbiekL g iF Fagre g bR pRneke | e
ratio". StdakihRir®red fludttschte Adticabdiaehetdis Hie3 PiGERBKR iteaddd! FhQdyh ar e
expressed as percentage of S.1. obtained mgGPrese_nce of sol vent al one.
| nhi bi ti orexpeyymest, igregitfluprsdceney arg rasersied awyl theratios basweengraeniandged/en by t he
f or mul a: - (S 1- I+ gnl p i on Wy, ABNO12 i orRpared to
that of t hﬂéng%rs éeegﬁerl%aé%ﬂager?tlﬁg gyfﬁeh R%%by}'ga‘*\ a#edﬁ%e%?éd%uﬁ%’?'gﬁ 3 Iafle
avai | abl e respedtivifigide finedias theanantvalie df/ra(ibiSdbeSyealtjast BdforeAtimalationan] thé\ean
i mmunogen used_to raj se AAV293 was ungl ycaosyl ated reconbi nant human MCP-1
fromE. coffue of pepmal ratipqbipipcditer m?ﬂmrt%ﬂtﬁw%waé FRSRATSS is(qpptibied by a
Ui |7 cal  sYiuluibh R 3.1 fbivéPhy) ‘Slimulafor¥lafl” d9ifch dy0badel it tbe SHiffdifitnCe! | s
and the antagoni sing effect off ABN912 on Ca2+

Indices obtained in the presence of antibody are expressed as percentage of S.1I. obtained in

presence of solvent alone.
Inhibition (%) of an an antibody Al dissolved in solvent S1 is given by the formula:
100-[S.1.o1 x 100)/S5.1.51]

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 TNFa-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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nobi | i sati on neasures as descri bed above.

the Table below 27 2 0 DEC 2004 Human MCP- 1Anti
Sour ceMol ari t yHuman ABN912Human AAV293Murine R&D (nM (1 C50 in nM (1 C50 in
nM Systenms (1C50 in nM E. coli0.30.10.020.20 0.00 (unglycosyl at ed)
10. 390. 020. 660. 160. 730. 09 31.530.472.120. 06 HUVEC10. 33 0.010.73 0.040.95
0.49 (glycosylated) ABN912 specifically inhibits MCP-1 i nduced Cat"

The results obtai ned are

hunman MCP-1

mAb

28 \6EL 2004

nobi | i sat|iHumanMCPIDH84 cel |'s, w t h Shtivhdon MORLieR&ly for both E. coli der|ved
and HUVEC_derived MCP- 1 2 0 |Inhilhition of MP-1 induced chenmntaxis The
ability fSop@RrO12 to | Malaity the crRwpaadBNIZ | HumandtA¥Z93- | Muging RENY ( hjiman
Peri pher gl Bl ood Monogytice Cells) | ed i 0 cha r._based
chenot axi|s assays. HP are prepaé%%w Lyr"gﬁgb}rﬁce]%m gs“?n%( 106
nonocyteg per m are @sed as inputl ABN912 or jan unrel ated | iR
(negativ r‘nntrnl) S i i |l ar ratios im the bhottontand
top conpad:gelhts of th83kchanber. hot0dRi s i s |i0PUc@B0wi th|5.7 nM
r econbi nag%rr ﬁggﬂﬂmjg[:l)—l or 1 nMfMFL (negatiJe control) im the bottom
chanber . %ls re pefmtted to i grate fromtlhe top chanbg¢r to the botfom
chanber flor a period ¢fl 90 m nutes| @39 £00m tenudetone. Theormamgeo of cells
whi ch hajye mgrated i$ determ ned jpy staining gnd counting. {It is found
that ABNJ12 dose depepdently inhibits MCP-1 indquced chenotagxis of hPBMCs
The effgct of ABNII 2}qn MCP-i nducje taxi g 4 ific] the unrel at gd
ant i body |has no eff ecf 3 and ABN912| ﬂ%ggﬁggeffecti@nf?@ﬁ& | pduced
chenot axi[s. 2.6 Tnhibjtion of [eukjpcyte emgratjion 1n rhesu$ nonkeys 28 P O
DEC 2004
HUVEC 1 0.33+0.01 0.73 £ 0.04 0.95 £0.49
{(glycosylated)

ABNO912 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 conti‘ol) 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 1s specific; the unrelated antibody has no effect
and ABN912 has no effect on fMIFL induced chemotaxis.

2.6

Inhibition of leukocyte emigration in rhesus monkeys



Thi s mechani stic nodel was used to test whether MCP-1-induced enigqugﬁgigmng
| eukocytes into the skin of rhesus nonkeys can be inhibited by NVP-

when given as an i.v. bolus injection. Male adult rhesus nonkeys were
injected with 30g/kg | L,3 for 13 days (two tines per day, Lv.) in order to

boost | eukocy r C [ ocyte
DO0St | SukO0 s SRR RPRB SIS BISALNE VPP, 95 L ABN TR SHoCY
i nj ected iimo therskil dfeh?és%mbiﬂtegrﬁckarbﬁﬁiﬂlbﬂembym ABND12 whetegiodn dslan i.broast and

abdomen. Four hours |ater, the nonkeys were again anaesthetized and punch
bi opsi es fRigstiCBhe MCP-1 injection sites were taken. Then either NVP- ABN912

or an isotype ' 4 0

di rect ed agai ng@qiﬁgﬁﬂ%%knognggﬁﬁé%&aﬁ@p%wk\%'jgﬁgg%d%)(ss?@'\:/)?t %1 A

i nj ecti on dag i.vaacddentoddos lafkobyre tdigts dnd peilve Yhe dibthdlia( delig forwpsimal lbwkotae
again in triplicates intradermally on the left side of the breast and the

abdonen. Terewitmenh; @Bdppkd ww%w\@r%wﬁ%bwwwg%ﬂl(w Bakwas ipiefted inve t o

t he previ kﬁx

anaest het ?‘?@‘55 @%&un%%e@{l@%. Etos rom tbheak%‘égagdl nj ec Pon Esl Pﬁg’qh\/\eere t aken.
Al l  punch niinkesivese mﬁ:earfabnﬁmmw anl:llpuncﬂﬂhdpsﬁsl domnke Mﬂpil hjeoti@ilsites weteGalief).
nitrogen for enzyne ana{\éses The second half was preserved in formalin for

| ater hi stiGeRgiher BYFyABNE S an %Wéﬁ@?%&%%ﬂﬁgwaf?’ﬁ%%%re

eosi nophi I X A9,

respecti ve??b%ﬁ?&ﬁﬁéé %‘nﬁq‘gBS {:éril‘c ect |Hmcgﬁcgﬁgéno I 1] ect(a{svgns totug%euwf
cell infi lrtachhidose aﬁérmg/kg.lrﬁmarﬂymcmll @bugrwaaanjectedragaik dy triplicates igradeimalp on
ant i body gﬁegllpgt ed ffect S wer observe%msét h either control. The enzynmatic

activitie fiepot the ?ttdegw&e injfHomnsites prege, SRmMetrically paskioRg.
ABN912 anqe&ﬁ%éa%cbrém%pd:ﬁﬂw&e FBiraReE lﬂ%%'nﬁk%@&@ﬁaﬁtﬁﬁﬁffﬁd' vely,
are shown as nean D. Miltiple injection sites were enpl oyed on every

nmonkey f orpuacatdhonsm ¢hom the) MCR=b mripictionsitta waref takem ﬁthunddamsm verd them ant in

experi n'en in F ure.1l. A:easinophil n,.and

et r opni PR Aol o-Re iR Bicpeeior eams e Bje Yafind e s e

bi opsi es tr&mmfo(rmlﬁs:uay@ﬂz@ﬂkeass&ﬁck%eoamdptﬂ&mn&meﬁ{meV\A th anti bodl es

are shown as nean SD. Wen | eukocyte emi gration was induced in rhesus

nonkey sk.enswhﬂwg’u«m@’o)aﬁthlFWthelowwﬂassssN%’W aftivitysiespsptively. Sentrgs . 4%
of neutrophjy! pmgw&ds%a M@ﬁx i€RBGR"Y S %ﬁle Bélﬁﬁﬁﬁ}ﬁﬁon%em foméﬁggéﬁ %%gfar ed to

the | eukocyte emqgration pri r to anti body treatnent
i nhi bi ti omdnbey. Dot significint antiety mediatadedfscts ydrwdmvmmer sutrobppl i ed.
Taking into 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 g 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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account that a PBS injection alone resulted in a recruitnment 0l13. 0%

(eosi nophils) and 22. 7% (neutrophils) of the response seen with 1(£ g/ngC 2004
MCP-1, adm nistration of NVP-ABN912 reduced 29 2 0 DEC 2004 the amount of

| eukocyte emi gration to the background | evel observed with the PBS

imul atign.. The dif.f b d.b P- A 2 h |
anti body Skamebe R koBF ALY e Rr R e e W R 1R s 0P e
nmagni t ude Th§ diffeRnedsfoBsdrved Bet vRAMNVRABNOQD alid Bk sttt hntibo8y S¥aNEGically highzly

Representative histol ogy of eosinophil emgration is shown in Figure

Hi st ol ogy signifipant (0419 prd eonsidering theomagnitudel obtbeleffest iitrsoprns alsceefi bielegical
experinment i S . f 282). (A, (B,
(oo (s e Rest i sty Bt 8 ndett Coier B 1 88 PBBe 2”07 roniceys

2279, 2280, 2PBlolegybfPpafch bibRp GO MEPYL-ind€ded e¢IMophil Eigrdtich exgeiieaciphi |
staining after treatnment with antibodi es_of nonkeys 2279, 2280, 2281 and
2282, res s fpe fopr mogkas (2272772800248 1 208328%r e treated with the isotype

2282 wer o (0 CaF O L RRBR ARAE e Ao VRl Hd oA iR 2050, 2306, 20
(seen as @28 ka8, respebtivelyk and white) and arrows in panels (G and (H)

hi ghl i ght the_ few eosi ngphils present in the two P- ABN912 treated nonkeys.
No i 1 Por 5 e E0haBh BnCA SR oA et i bpdies O SOPGE 201 A2KEP 44790

whil e an ahgpstd zzggrmipg&@eknhi bition of eosinophil emigration was observed
in nmonkeys treated with NVP- ABN912. 2.7 Inhibition of T cell infiltration

in SCID-hu mce This nechani stic nodel was used to test whether

MCP- 1-i nd i nf.iltrat f T l .into the skin.of SCIP-hy Skin m
Vo be. | iEkebtiag S B Rk e ef S S o et KB il " 7 °°
t ranspl antcgrb4ubsdy(5insfked ARl Momlic§S2781Ghd RoSPRers Gehibd Hith WVESABRINR (Ski/kd). The

quality of the grafts was nonitored during the 5-6 weeks follow n

t r anspl antEasinephils arg stained red (sepncas datkisppty I blagksand ahitedandaaews ywmia?(ﬁ)yarﬂ%%
I o i : At j
chenok: ne g i e PostlobRisheftelh B oo SAAENBRIN S redi B mbers.

gradi ent separation frombully coats sanples and adoptively transferred
(i.p. 1 x_10% cells/nouse,, 50 vol uma% into SCID-hu Skin . mce which were
pr evi ousl| )Notq’%?fglﬂﬂcé’ﬁ't‘@ﬂ“ Pﬁg@ gr)trqmr@qlin 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 >835%) 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° cell/mouse,
500 p1 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. Control mice (CGP44290 treated)
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two pieces of human skin (at the right and left sides of the upper m)cd%[; 004
Cell transfer was done at day 0. MCP-1 (R&D Systens, M nneapoli s, 02

PBS were adm ni stered intracutaneously into the human grafts on
experimental days 1, 2, 4 and 6. Control mce (CGP44290 treated) 30 2 0 DEC

2004 received n - n.the. r f skin aft a | vol unme

(30-1} of Irérgga?g&}wl in the dght Sk‘ﬂ’/@%‘ é‘i‘it"@ Yplpme Eﬁ’#la]E\Bfe\gqg"\/\%F?lé nj ect ed
with 500 %W i t he
| sotype control lc%ﬂg%hm%ﬁgggﬁ%gﬁwms?ﬁ% g/ nouse, l}%?’rg %500 I

vol une) atskidgyafe. NBIP-BBNGIL2 andbthe lspr)@nsmro)lcﬁiﬁmmmpmnmt@hpdam 2 and
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f or furt%éﬂy’%’r‘é?ﬁg}g@( '%Hb‘f TEEQPFS%)&%@S% 0691"5‘3 g%{i %ﬁi’F‘g‘k‘i“H’ ldavafk were
prepared uad 5908 dPKQIVRIEL Wb filckd and Bt hOWA Gin Gg; §t@&i‘d}rﬁ?ﬁhe§%man g

i nstructions. These cel |l suspensions were staine uman ant1 -
anti - CD4 rﬁNglmﬂ Jsusgaltsemhs bbedéhﬁﬁ]nansijﬁaﬁmtreamqbaymdmgn PAKOQAEHimatHiie®F| ow
QItomater @ nson, San Jose The results are, given in Figure

3. 0.73 ¢ "F‘H‘I‘ ﬁ%‘%ﬁ’ R ETRHE PRS- c@?ﬁsggqﬂﬁf‘?ﬂc?%’%é‘&fﬂt fanedVith Bpman antin "t he

ABN912 ”Qﬁiﬁﬂ:d%@@?y(éﬂm: gdtedto ¥8TC ah® S0 EFeW 1 n the
correspondi ng CPG44290 tregltﬁ?ad grgup (3 mﬁggﬁcﬂaﬁaﬁzé’dﬁ%FAtm ceJr\/\here t he

cell magr &Iytqmctm&qtmdmwy Sm&semﬁnmﬂrcﬁmﬁé)w& gltfélﬂn Figuoel.| .73 af0.15% af ed
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CGP44290 treated animals, respectively, wdas high

**) ., 2.8 Omamcaothere thatclbmgm’tmnhesﬂﬁk&ﬁbylﬁﬂﬁdﬂﬁ@i@al%pﬁhoﬂ‘hhdﬁmﬂmd fheand
nmode of ctlo%mThe kﬁree di nensi onal structure of the conplex of MCP-1 with
the Fab f ﬁ“ceA% 2 was determned by X-ray crystallography. The

Fab fragrr@mtusmal asﬁwa&m SHiORMEREIYY of VPR R If¥foWed BY SRKAGEs ;n’hﬂf)f;]et he

whol e antibody and purified by protein A chromatography” foll owed
si ze- excl Ggﬁﬂbﬁfls@l*ﬁrtmpﬂdﬁoapw redqiiion o6 th celkinfltratinrein ABNY 12 abrsun@GPE€290bi nant

and conceRt S BRely Rl HRLbBR sEnEfte (0T Bl 50 n i s T pi 8 0,

0.1M NaCl . Crystals were grown at roomtenperature by the techni que of vapor

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-

ABNO912 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 SO mM Tris-

HCl pH 8.0, 0.1M 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,

c=321.64A 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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di ffusion in hanging drops, in 20% (wv) PEG 4,000, 10% (v/v) isopropanol,
0.1M Na Hepes pH 7.5. They were in space group P212121 with unit JeU 1DEC 2004
di mensi ons a=63. 90A, b=86. 08A, ¢=321. 64A and three conpl exes per asynmetric
unit. Prior to data collection, one crystal was soaked in 17% (wv) PEG
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242,617 observations, corresponding to 68,948 uni que reflections gRsym:
0.050), wdeermisesl bymplegulpirepiaesment uging g Xoraysmuetuses pithe Eab fragmasiof the 3D6
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the X-ray structures o ragnent of 't nmonocT on y
(RCSB ent ripOIDEBbkdveskingt ah) 1997) 80@)rtivgnaioddls. HTlestrubtire- vias(rEGEB bynorsion ahghol |

Lubkowski et al., ,1997) as startin del s. structyre was i ned by
ors o s ARTES T eREt e RS CUf G 1 KPR 248 o, Lo a
final R-fapko=09610i0t 4 reflcRidB Bl edP20 af0s 381! ThEHih HlddPNAcIRGL: 18D 1294 2Nd
2.33A. The final nodel includes L1 to L214 and Hl to H222 of ABN912 and

resi dues Hhfid Ho to H222 ohABNS | Rakd tesidbds 18as 78 o6 hugmo MECR-Y., It has pbodgeomeay,
deviation qQf 0.006A.on b | engths and 1.36 on bond angles. The NVP- ABNO12
Fab/ hunan SRS ARRIDE S QRS -on borg Enairh R S5 oamdaBden  590A> of

conbi ned buried surface) involving many hydrophobi c and pol ar interactions
as well as several key electrostatic interactions. The najor contacts to
t he anti gdame AIVP-ABNIO&2 Fab/hymarhe (PonepnirpleXShERE @ tpgohindivPinfiRiNOd @, 59DAL bf f ol ds
over the center of the antigen-conbined site and becones largely buried in

the conpl éxmbinpdbesiedcirfaces nvelying reany ydraphabicrand pelarjtaractions sewelbasisaralci d
26, Lys 35 ilpsBit nfPecbl Tobmdlioblicn s piecare il piide il C O
i nvol ved iGDRA leop pONVELABNI 1 hwhick fildsorver the téntdriof tderaniigpoebpmbireidditeandd u L55
Aoh 150, P B horRn U PR, b binlnE sBfitee S et MCH shpatises U, o ey
of Arg 18 amirb abidgredduesiAsiiTR; Thrallbg Abi 17, Ar@d B SlysaQAll30, Seh21,a51078] A 24, Lpgs of
T8 0308, s sy e Becth Yell, ASchd L1 b USSR EMEED o1 e
anti gen ahferdBibndtvan iRYanBb&tiiredi®le® Glu LS5 , Asp H99 and Glu H101, and in H-bonded

interactions with Tyr L94, Trp H33, Asn H50, Gln H53, Asp H99 and Tyr H108. In addition,

the guanidinium moiety 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, 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; 13013-13023, 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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nmol ecul es buried in the protein interface. Since Tyr 13 and Arg 24 of MCP-1
have been inplicated in the binding to the CCR2B chenoki ne recept Qr() DEtC 2004
(Hemrerich et al., 1999, Biochem stry, 38; 13013-13025, it appears tha

NVP- ABN912 directly conpetes with the receptor for antagonist binding. 2.9
Mappi ng of

| ABN912 epi t MCP- 1 | te-di d. mut i s, | d
Lo et or mHENG nt FBRAF Rop R BRESENTesP S e bR (CopE B Bt MAOWely

NVP- 32 2 0 DEC 2004 ABN912, an al anj ne-scanni ng nutagenesi s study was

per f or med J( &kIRBRisignre 244, 208 LB She First, the threcadimensima) storqtern ©6 MIZRE] (Handel,
1081-1085). First, the three-di nensional structure of MCP-1 (Handel, T. M
and Domai IT. 8. aRd Ddma{litoR.d) (06 Biephetistty 355656556584 Ahbkowikibl dgdcz, G.) Boqué,
Bujacz, G, Boque, L., Donmmille, P. J., Handel, T. M and Wodawer, A

(1997) NatlurBorille)® J., Blafdel, T, MO 4dndSModasr, A/i(59987) Naniré SREGL BibILD Gackntaby
surface exposed residues using the software WblLab Viewer. A total of 39

resi dues tvm@gg%aem ismdfﬁidr%écé é}tpﬁ&ﬂ%%idﬁ\ﬁ ﬁdﬁﬁh@%ﬁé Yebll gilegglag thal

nutated to a or lysi'ne (D3K, A48K Change rected

Mut agenesi it.(P r ... nBauer., J. aman. J. d Wight, D A
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expr essi off dysé‘?nﬁﬁ:&tc‘gég@ ﬁ’g‘ﬁt 'ﬁ‘é é}&}f"%tsﬁﬁp‘f%&%éﬂ@é@"ﬁﬁ‘% IIF“? Fapwemtibpor t er
transfection reagent (CGene Therap Systems%’. After transfection, the cells
wer e i nculf#nere )£y Bramase I pndsWrght, é?é- £4936) Freategiese? (Bt 3H).s The resulting mutant
collected, centrifuged for 5 and subjected to purification by affinity

chr omat ogrgapssywerdvex paersedMBFHEK ERNAe ntlls dy ifiost sransfeating| ehiearells waahl tws indgrogfams of
Protein Assay (Biorad) with purified MCP- | as standard. Typically 40 g of

purified leupresionGRashio cidBfhgl the"MIGRIL Snult Geqidhéds@ith thed GedPortef trahifdcHibR -
The affinity to NVP-ABN912 of MCP-1 and nutant MCP-1 was neasured by surface

pl asnmon re@@aﬁmny\ﬁrh&aﬁfe‘gyﬂlﬁ(jpﬁxﬁeﬂ Gékfe%ﬂ?ﬂﬁhe(ﬁhﬁ%f@%}c%ﬁ%cgsfgy #&Sn Is_a't:Cy

sensorchip surface of t i nstrunment was activated an

| uti LDy I | nd . 0. th P- ABNO 12
S0 o 0Bk o8 A 08 5 sl Ry
0, > i P A T SR e Bl 1)
e SRR AL B o e 95 S i

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 BlAcore 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 5ug/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 S 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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surface plasnon resonance signal was recorded. The titration seri ezeﬁ,\lﬁfﬁl I?ﬁ[ﬂt
anal yzed using the Bl Aevaluation 3.0 software (Software part of t

i nstrunment 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 P- AB T i, n rom nant s -1 f NVP- ABN912
recogniti fF e JERUes i&@ lg@ @@é@?ﬁ%@ g”d’&”@“ %gqﬁl\%&f@ géfbﬁ’ ?ii“%“et‘f?é’ﬂl“é%')’dues
T16, RI8, JbRih@bindifdto NVPAABRO1 D fwhild @he ardherek y
abol i shed binding to NVP- ABN912 whil e t‘ﬁ%étrlrﬂ?gftlﬁ?)%t%i‘g K49 tdgﬁgﬁ:g%}@%%hﬁ&
resul ted |dqcraaswgafﬁolbd decrease of affinity. 34 2 0 DEC 2004 SEQUENCE

LI STI NG <110> Novartis AG Novarti s-Erfindungen Verwal tunggesell schaft mb-H.
Hi estand Peter Hofstetter Hans Payne Trevor Ayn U fer Roman <120>

ANTI BODI ES TO HUMAN MCP-1 <130> 31491 <140> PCT/EP 01/07468 <141>

2001- 06- 29 <150> (GB0016138.0 <151> 2000-06-30 <160> 10 <170> Patentln Ver.
2.1 <210> 1 <211> 366 <212> DNA




<213> MUS MUSCARI S <220> <221> CDS <222> (1)..(366) <223> CDR1 frz Bt t
105; CDR2 from 148 to 198; CDR3 from 295 to 333 <400> 1 gag gtg c $ Qzﬂﬂﬂ
cag tct ggg gga ggc ttg gtc cag cct ggg ggg 48 du Val G n Leu Val @n Ser
Gy Ay Ay Leu Val Adn Pro Ay Ay 1.5 10 15 tcc ctg aga ctc tcc tgt gca
gcc tct gga ttc acc ttt ageooReHE Bes™me Ser Leu Arg Leu Ser Cys Ala Ala Ser
Ay Phe Thr Phe Ser Hi s Tyr 20 25 30 tgg atg agc tgg gtc cgc cag get cca ggg

aaa ggg< @gég& 144 Trp Met Ser Tip Val Arg A n Ala Pro Gy. Lys Ay
Leu a a gt gag aaa tac tat gtg
gac tct gtg ﬁg’ﬁ%ﬂﬁny ii'ﬂ”‘lgf’g ‘gi c%atff %%b' y Ser Au Lys Tyr Tyr
Val Asp Ser Higstamd Betepo sag ggc cga ttc acc ate tcc aga gac aac gcc aag

aat tca ctg Hafistegeer Bs @y Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser
Leu Tyr 65 7eayne BfeworgGlyma atg aac agt ctg aga gcc gag gac acg get gtg tat

ttc tgt 288 udfew RdmanMet Asn Ser Leu Arg Ala G u Asp Thr Ala Val Tyr Phe Cys
85 90 95 gcg agg gat ctt gaa ggt cta cat ggg gat ggg tac ttc gat ctc tgg 336

Al a Ar gd%p AfitebhbieOr whdnHk®-g Y Asp Gy Tyr Phe Asp Leu Trp 100 105 110
ggc cgt ggc acc ctg gtc acc gtc tct tca

<130> 31491

<140> PCT/EP 01/07468
<141> 2001-06-29

<150> GB0016138.0
<151> 2000-06-30

<160> 10
<170> PatentIn Ver. 2.1

<210> 1

<211> 366

<212> DNA

<213> MUS MUSCARIS

<220>

<221> CDS

<222> (1)..(368)

<223> CDR1 from 91 to 105; CDR2 from 148 to 198; CDR3
from 295 to 333

<400> 1
gag gty cag ctg gtg cag tct ggg gga gge ttyg gte cag cct ggg ggg 48
Glu Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15

tce ctg aga ctc tec tgt geca goc tet gga tte ace ttt agt cac tac 96
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser His Tyr
20 25 30

tgg atg agc tgg gtc cgc cag gct cca ggg aaa ggg ctg gag tgg ctg 144
Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

gcc aac ata gag caa gat gga agt gag aaa tac tat gtg gac tck gtg 192



Arg Gy Thr Leu Val

Thr

Val

Ser Ser
<213> MJS MJUSCARI S <400> 2 d u Val

Gn Pro dy dy 1 5 10 15 Ser

Phe Ser "His Tyr
Leu AJlauadu X1be¢lu 83n 45pAB1 AN f2r ST I8
Val Asp sger Val 50 55 60géys Ay Arg

Asn Ser Leu Tyr
Val a}érg J'%g &C

Phe

ctg caa atg
Leu Gln Met

gcg agg gat
Ala Arg Asp

ggc ¢gt ggc
Gly Arg Gly
115

<210> 2
<211> 122
«<212> PRT

DEC ‘%’gg Yi%ﬁg rl‘gtﬁ'

aac agt
Asn Ser
85

ctt gaa
Leu Glu
100

acc ctg
Thr Leu

<213> MUS MUSCARIS

<400> 2

Glu Val Gln
1

Ser Leu Arg

Trp Met Ser

35

Ala Asn Ile
50

Lys Gly Arg

65

Leu Gln Met

Ala Arg Asp

Gly Arg Gly

Leu Val
5

Leu Ser
20

Trp Val

Glu Gln

Phe Thr

Asn Ser
85

Leu Glu
100

Thr Leu

ctg
Leu

ggt
Gly

gtc
val

Gln
Cys
Arg
Asp
Ile

70
Leu

Gly

val

Al a

20 25 30 Trp Met Ser Trp Val

Gingi

115 120 <210> 2
G n Leu Val

dn

<211> 12

Ser Ay Ay

29 L J00k

Leu Arg Leu Ser Cys Ala Ala Ser dvy .Phe
Arg Gn Ala Pro Ay Lys

,,f\sg.,stgr Sk Gu Lys Tyr

I'1e"Ser Arg Asp Asn Al a

65 70 75 80 Leu A n Met Asn Sex Leu Arg Ala G u Asp Thr
Ar Asg Leu Gu Gy Leu Hs Ay Asp Gy
%g"Glaﬁ MG 8RY aphrtqaegta/dat Thr2d9al Ser

Ser

Sex ¢ g>Asp fsn HpLypHian Sr3beIPr MUSCAR S <220>

aga
Arg

cta
Leu

ace
Thr

Ser

Ala

Gln

Gly

55

Ser

Arg

Leu

59 9?
ggg 0:%%2 44 4926

gce
Ala

cat
His

gtc
Val
120

Gly

Ala

Ala

40

Ser

Arg

Ala

His

val

75

gag gac acg gct gty tat
Glu Asp Thr Ala Val Tyr

50

ggg gat ggg tac ttec gat
Gly Asp Gly Tyr Phe Asp

105

tct tca
Ser Ser

Gly Gly Leu Val
10

Ser Gly Phe Thr
25

Pro Gly Lys Gly
Glu Lys Tyr Tyr
60

Asp Asn Ala Lys
75

Glu Asp Thr Ala
90

Gly Asp Gly Tyrx
105

Ser Ser

Gln

Phe

Leu

45

Val

Asn

Val

Phe

110

Pro

Ser

30

Glu

Asp

Ser

Tyr

Asp
110

B8O
ttc tgt
Phe Cys

95

cte tgg
Leu Trp

Gly Gly
15

His Tyr

Trp Leu

Ser val

Leu Tyr
80

Phe Cys
85

Leu Trp

288

336

366




<221> CDS <222> (1)..(327) <223> CDR1' from70 to 102; CDR2' from 21{]35@@ 2[][]l|
168; CDR3'" from 265 to 285 <400> 3 gcc atc cag ttgaca cag tct cca tee

ctg tct gca tct gta gqga 48 Ala lle An Leu Thr Gn Ser Pro Ser Ser Leu Ser
Ala Ser Val Gy 1 5 10 15 gac aga gtc ate ctc atc tgc cgg gca agt cag ggc
gtt agc agt gett1®6 Asp Arg Val i1kbe Leu Ile Cys Arg Ala Ser vh Gy Val Ser
Ser Ala 20 25 30 tta gcc tgg tat cag cag aaa cca ggg aaa get cct aag ctc ctg
ate 144 Leu Ala Trp Tyr Gn G@n Lys Pro Ay Lys Ala Pro Lys Leu Leu Ile 35
40 45 tat gat gcc tee agt ttg gaa agt ggg gtc cca tea agg ttc agc ggc 192
Tyr Asp er Ser Leu u Ser Ay Val Pro Ser Arg Phe Ser Gy 50 55 60 agt

gga tct cca gat ttc act etc acc ate agc agc ctg cag cct 240 Ser Ay Ser
Ay Pro® %Igﬁ Thr Leu Thr Ile Ser Ser Leu Gn Pro 65 70 75 80 gaa gat ttt
gca act k4> ONR tgt caa caq ttt aat agt tac cct etc 288 G u Asp Phe Ala Thr

Tyr Phe<€&y3> ®UA MUSCARR® Asn Ser Tyr Pro Leu 85 90 95 act ttc ggc gga ggg acc
aag gtg gaa ate aaa cga act Thr Phe Ay Ay Ay Thr Lys Val Qu Ile Lys Arg
Thr 10Q@244¥5 <210> 4 <211> 109" <212> PRT 327
<221> CDS
<222> (1)..(327)
<223> CDR1' from 70 to 102; CDR2' from 148 to 168; CDR3'
from 265 to 285

<400> 3
gec atc.cag ttg aca cag tct cca tee tée ctg tct ' geoa tet gta gga 48
Ala Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly

1 10 15

i

gac aga gtc atc cte atc tge ¢gg gca agt cag gge gtt agc agt gct 96
Asp Arg Val Ile Leu Ile Cys Arg Ala Ser Gln Gly Val Ser Ser Ala
20 25 0

tta gec tgg tat cag cag aaa cca ggg aaa gct cct aag cte ctg ate 144
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

tat gat gcc tec agt ttg gaa agt ggg gte ceca tca agg ttc age ggce 192
Tyr Asp Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 B 1+

agt gga tct ggg cca gat tte act cte acc ate agc age ctg cag cect 240
Ser Gly Ser Gly Pro Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

gaa gat ttt gca act tat tte tgt caa cag ttt aat agt tac cct cte 288
Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Phe Asn Ser Tyr Pro Leu
25 9¢ 95

act ttc ggc gga ggg acc aag gtg gaa atc aaa cga act 327
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thr
100 105

<210> 4
<211> 109
<212> PRT



Ser Leu Ser Ala Ser Val
Ser An dy Val
Lys Ala Pro Lys Leu Leu lle

2 0 DEC 2004 <213> MJS MUSCARI'S <400> 4 Ala Ile Gn Leu Thr G n Sep UPP Ci?““"
Cty 15 10 15 Asp Arg Val g a
Sex Ser Ala 20 25 30 Leu Ala Trp Tyr Gn Gn Lys Pro-dy

35 40 45 Tyr Asp Al a Ser Ser

Ile Leu Ile Cys A

Leu Gu Ser Ay

Val Pro<fey> wog Mdgearsey Gy 50 55 60 Ser Ay Ser Ay Pro Asp Phe Thr Leu

Thr I

Gn (';‘In<

Au |
<220>
Ser

| e Ser Ser
Asn Ser Tyr Pro Leu 85 90 95 Thr
Thr 100 105 <210> 5 <211> 5

BT

|l e Lys

f;e

1 5%210> 6

Asp Arg
Leu Ala

Tyr Asp
50

Ser Gly

Glu Asp
Thr Phe

<210> 5
<211> S

val

Trp

35

Ala

Ser

Phe

Gly

<212> PRT
<213> MUS MUSCARIS

<220>

Leu Gn Pro 65 - 70 75 80 A u Asp Phe Ala Thr Tyr
Phe Gy Ay Ay Thr
<212> PRT <213> MJUS MJUSCARI S

Phe Cys
Lys Val

FR ThroSbn, Sef) Prq Spr Q‘:Zo‘??}su ViercHR1 Seq 03 Gl s Tyr Trp Met
15

<2113 17

Ile Leu Ile Cys Arg Ala Ser Gln
20 ' 25

Tyr Gln Gln Lys Pro Gly Lys Ala
40

Ser Ser Leu Glu Ser Gly Val Pro
55

Gly Pro Asp Phe Thr Leu Thr Ile

Ala Thr Tyr Phe Cys Gln Gln Phe
85 90

Gly Gly Thr Lys Val Glu Ile Lys
100 105

<221> PEPTIDE
<222> (1}..(5)
<223> Vh CDR1

<400> 5§

His Tyr Trp Met Ser

1

<210> &

<211> 17

<212> PRT
<213> MUS MUSCARIS

<220>

5

<221> PEPTIDE

Gly Val Ser Ser Ala
30

Pro Lys Leu Leu Ile
45

Ser Arg Phe Ser Gly
60

Ser Ser Leu Gln Pro
e < g0

Asn Ser Tyr Pro Leu
95

Axrg Thr



<212> PRT <213> MJUS MUSCARI S-<220> <221> PEPTIDE 2 0 DEC 2004 <22£ﬂ C p,'
(1)..(17) <223> Vh CDR2 <400> 6 Asa Ile Au @n Asp Ay Ser Qu L ‘IQE 'I%U

Val Asp Ser Val Lys 1 5 10 15 dy <210> 7 <211> 13 <212> PRT <213> MJS
MUSCARI S <220> <221> PEPTIDE <222> (1)..(13) <223> Vh CDR3 <400> 7 Asp
Leu Gu Gagsley . Hygry@y Asp Gy Tyr Phe Asp Leu 1 5 10 <210> 8 <211> 11
<212> PRL.521Aa7 M MUSCARI S <220> <221> PEPTIDE <222> (1)..(11]) <223> V1

<400> 6
Asn Ile Glu Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Sexr Val Lys
1 5 10 15

Gly

<210> 7

<211> 13

<212> PRT

<213> MUS MUSCARIS

<220>

<221> PEPTIDE
<222> (1)..(13)
<223> Vh CDR3

<400> 7
Asp Leu Glu Gly Leu His Gly Asp Gly Tyr Phe Asp Leu
1 5 10

<210> 8

<211> 11

<212> PRT

<213> MUS MUSCARIS

<220>

<221> PEPTIDE
<222> (1)..(11)
<223> V1 CDR1'

<400> 8
Arg Ala Ser Gln Gly Val Ser Ser Ala Leu ala
1 5 10

<210> 9

<211> 7

<212> PRT

<213> MUS MUSCARIS

<220>
<221> PEPTIDE




<400> 8 Arg Ala Ser Gn Gy Val Ser Ser Ala Leu Ala 1 5 10 <210> 23 piﬁlimﬁ
<212> PRT <213> MJUS MJUSCARI S <220> <221> PEPTIDE 2 0 DEC 2004 <22 -
(7) <223> V1 CDR2' <400> 9 Asp Ala Ser Ser Leu Au Ser 1 5 <210> 10 <211>
7 <212> PRT <213> MUS MUSCARI S <220> <221> PEPTIDE <222> (1)..(7) <223>
V1 CDR3'<222901)10( n G n Phe Asn Ser Tyr Pro 1 5 2 0 DEC 2004 CLAIMS An
MCP- 1 bi<zd3nginobregeul e whi ch conprises an antigen binding site conprising at
| east one i munogl obul i n heavy chain variable domain (VH) which conprises

in sequelsss 9

Asp Ala Ser Ser Leu Glu Ser
1 5

<210> 10

<211> 7

<212> PRT

<213> MUS MUSCARIS

<220>

<221> PEPTIDE
<222> (1)..(7)
<223> V1 CDR3'

<400> 10
Gln Gln Phe Asn Ser Tyr Pro
1 5




hypervari abl e regi ons CDR1, CDR2 and CDR3, said CDRI having the am no acid
sequence His-Tyr-Trp-Met-Ser, said CDR2 having the amino acid seque0cBEC 2004
Asn-l1le-d@ u-An-Asp- Ay-Ser-d u-Lys-Tyr-Tyr-Val - Asp-Ser-Val -Lys-3@y, and

sai d CDR3 having the am no acid sequence

Asp-Leu-3J u-G y-Leu-Hi s-d y-Asp-Gd y-wal\:Iﬁﬁ\q Asp-Leu; and direct equival ents
thereof . 2. An MCP-1 bindi ng nol ecul e I cﬁ conpri ses an antigen bi ndi ng
site conprising at |least one imunoglobulin |ight chain variable domain

(VL) which conpr.ises .i.n.sequence hypervariable regi gns CDR1' CDR% and
CDR3', saild Cﬁﬂfdéﬁ‘al\h‘?fb“& ‘ﬂé"’%‘ﬁﬁ WB‘C';E?'BP“SE%MH&@ 1Z/tE COMPUKNEAL AL v - S

er - Ser - Al a- LeypfngnumdgloBuliiédvy dhamivagatid @R (48, wiich@omBRLS B @quence
Asp- Al a- Ser - Ser - Leu-J u-Ser, and said CDR3' having the amno acid seguence

@ n- @ n- Phe- AbypeBerialily regims CDRI CBIR2emd GRIRA, vaid EBRS having thofamin® ackhselyeRcd

bi ndi ng nol ecyl.e..c IS bo, v ac).and.light chai VL), variabl e
domai ns in vm;]!JdSﬁTgé %EP@% ﬁ#@%ﬁ@é Ef"@mg&ﬁlgls?‘@&ceé‘{]snﬂgeéé{”%]ﬂﬁgnti gen
bi nding site SR GRLING-TyRITyRV al- AEPO&OV A1 I0ly, Aedyaid CORBH thakodemai n
(VH) which co%fi ses in%seya-ugﬁce %?pervalrui#glg}l‘ye regi ons w%?ﬁéwm and CDR3,
sai d CDR] haviseayendedisarkiendClndiinLe beAspily- Ty FheAsplen; and direes q o vadmme
havi ng t he an‘iupo qtci d sequence Asn-1le-G3 u-d n-Asp-

A y-Ser-d u- Lyse-rePy'r-Tyr-VaI - Asp- Ser-Val -Lys-d vy, and said CDR3 having the

am no acid sequence Asp-Leu-G u-Ady-Leu-Hi s-Ady-Asp-Gy-Tyr-Phe-Asp-Leu,
and b) an imunoglobulin |ight chain variable domain (VL) which conprises in
sequence %y pé‘i“\)ﬁ‘??éﬂ?‘%‘m%@?)&ﬁ%‘: whirh pompsiseoan aptigenchigpding sitg spRPEERE A leagtay i ng

the am no aci SEAHE : - = (. I Fesek- Ak a- -Ala, said
CDR2' havi ng ?Hee amn Eggﬁ%hé%&%gﬁg%- gw'gév?é%ecﬁ Eéﬁeéaasﬁhgerce\ and said
CDR3' havi ng thiygereatiable regiind CORIGUEDRZ’ 180 1CTIR 3 saldeCIR H-hBeing Theraninmacidind

di rect equival ents thergof,. - bi ndi ng,,nol. ,according.to claim
1 or °9" iy RS RS esiin GBaVArSss S et g s £ HRE Peiiting ng

nol ecul e Whi chcig QfguehdeeSspahlalseASir-INEGRE ek HRR shd CHRBIhSidgQhE MG asiiNY

either a first domain having an am no aci d sequence substantially identical
to that shown seqyence Gin-Gin-Phe-Asn-Ser-Tyr-Pro; and direct equivalents thereof.

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 (V) 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 (VL) 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 Gin-Gln-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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Seq. Id. No. 1 starting wwth am no acid at position 1 and ending with am no
acid at position 122 or a first domain as descri bed above and a sdchEC 2004
dormai n having an am no acid sequence substantially identical to that shown
in Seq. 1d. No. 2, starting with amno acid at position 1 and ending with
amno acid at position 109. 6. A first DNA construct encoding a heavy chain
or fragnent thereof which conprises a) a first part which encodes a variable
domai n cormpr i AnMCR! 1t kidied inviedute Whislremvigrises A Mddstionp aiitigen biatbing siteeompringsai d
hypervari abl e regi ons being in sequence COR I, CDR2 and CDR3 the amino acid
sequences of ®iER ﬁ&ﬁéom%ﬂvm&ﬂwo peid saqyency subsigptially jidegticap i thatsshgwaiin g

with a codon i tdhetd Lot /b el t ' ' . endi ng
wi th a codon ggiggﬁgl {Eﬁ-te"f'% agftl am ﬁgdgg “%P ﬁg%@fg‘g@@n@g@iﬁf an(liﬁ'b) a
second part engbdi nfirseddesyys debaibed alsyve tanda sqoend doomainf kaxipgan tamideascgbf whi ch

starts with a codon encodi the first am no_aci f .the .consfant part of
t he heavy chaffiUsM& S“Qﬁ‘ﬂi’é'a\?ﬁg ideptigal o tBhshoma iP5y i‘f R@ parting ﬁ% amno gcigrat ; e
constant part pggiﬁgr{pminghﬁm%o aciPdtlpovish iy, @ stop codon. 7. A second

DNA construct "encoding a frght chain or fragnent thereof which conprises a)
a first part which encodes a variable domain conprising alternatively

framework _ an ariabl e regions;: sajd hypervariable r.egi ons. bei ng

R o Ao Petcing L heavd 2 SRR AT BB ' seq.
I'd. No. 2; thiap firakirspirt whichehdodes M drfabia doBsif eomERER A BGaliveey fririéforRM NO
acid of the variable donmain and ending with a codon encodlég the | ast am no
aci d of the vandbypeeagaiaregiony said hypeavasiable rgions beingin setvenes GOR1.JAPRE Bed n
constant part f ] ' Y d ' i he
first amno a(g‘fif dz 3041 @t eggaglﬁgfgilﬁﬁé%g??ﬁ%? %ﬁé&\ﬁ B\ﬁﬁgﬁgygqag}gs %Eggﬂ{ %/lvlgrt"hgl a

- codon encodi ngvithhaoldas éncading thedirstcimirfo dchlen falenatiabldé dqrain aml enfling grivhnd cddber eof

followed by a stop codon. 8. AJ] e re,ssign vector able to replicate in a
! qfﬁ@j ‘?se

prokaryotic oF"‘é’GR’&r‘%‘F‘?t@"E‘E’HC Wi’f‘"?,]ﬁ OBYMFPF ses at | east one DNA
constructs acgprdi ng s£@ndpatt BacBdiAf a%bﬁ?%ﬁp&ﬁta&ﬂﬂ%@a@ﬂ%Lﬁcre(ﬁvﬂﬁ&cess for
t he product of an MCP-1 bindi ng nol ecule which conprises (i) culturing an

or gani sm whi clatarts with arrofler encoding thy fiay amjnoracid off the comstand pachiofde deavy chain ebdhi m 8
and (ii)

ends with a codon encoding the last amino acid of the constant part or fragment thereof,

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 CDRY’, 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.




recovering the MCP-1 binding nolecule fromthe culture. 10. An antibody to
MCP-1 which cross-reacts with cotaxin. 11. i) Use of an antibody tQ[MgEg 2004
b

whi ch cross-reacts with eotaxin which is capable of inhibiting the binding
of MCP-1 and eotaxin to their receptors, for the treatnent of an MCP-1- or

eot axi n- medi at fdcdl &RaREproldud b MEP; 1 bihdin@ mdRENS trhfchicompriset (ipaliti@ing 28f an
MCP- 1- or eotaxin-nedi ated di sease or disorder in a patient which conprises
admi ni st er i ngraavismiehighis transformed sfith@p expressianogaior mcoa%gaﬂplmawd i) MCP- |

whi ch cross-teacts wt Xi.N_an lch J ble of inhibiting the -

bi ndi ng of fARY m&%cg’ﬁ@ﬁd?%%%ﬁ%ﬁ%gc%%f@ﬁg? iii) a pharnaceutical
conposition conprising an anti body to MCP-1 which cross-reacts wth eotaxin
and which is capable of inhibiting the binding of MCP-1 and eotaxin to their
_ recept or 40: i n Ancarbbert te MICKyi 1 which Gopsarpastsewith ey accept abl e exci pi ent,

di luent or carrier; and iv) use of an antibody to MCP- | which cross-reacts
with eotaxin and which is capable of inhibiting the binding of MCP- | and
eot axi n t10. t hei Userafaaphiitody té BICPt hehioh eas-adatto WwithfeoaxinverddhGa oapablefofr t he
treatnent of an_ MCP-1- or. eotaxinh-nedi ated di sease or dit?lorder. 12, An

anti body to Mmbibitingghe hinding o MGB-§ and qstard ogheiprerBters. gk th frgpimeBhotam or

l ess. 13. An p o i RaikediseNe BE BdsSrdb© an antigenic epitope of MCP-1
whi ch i ncl ude@s@fttgﬁiléi g%fr:&gl ni ng ré’si éueeat position 24 of MCP-1. 37

i) 2 method for the treatment of an MCP-1- or eotaxin-mediated disease or disorder in a
patient which comprses 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 eotax_in to their receptors;

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

13.  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.




