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In the context of the chemokine-8 family of cytokines, monocyte chemoattractant
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found in a variety of diseases that feature a monocyte-rich inflammatory component,
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Since in the last years the molecular basis of the interactions of MCP-1 with CCR2 and
GAGs have been studied in great detail, targeted engineering of the chemokine towards

becoming an effective antagonist of MCP-1's biological action is feasible.

For this purpose several recombinant MCP-1 variants that compete with their wild type

counterpart for glycosaminoglycan binding_and_show_reduced-or-knocked-out-activation

of leukocytes have been generated.
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pp. 33157-33165) describe only MCP-1 mutants which are involved in receptor binding
activity but did include modifications to reduce GAG binding affinity of the mutant MCP-

1 protein.

Further, the present invention provides an isolated polynucleic acid molecule coding for
the mutant MCP-1 protein of the invention, and a vector comprising an isolated DNA
molecule coding for the mutant MCP-1 protein, and a recombinant cell transfected with

the vector.
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Figure 2: Structural change of wtMCP-1 (Figure 2 a) and Met-MCP-1 Y13A S21K Q23R
(Figure 2b) upon heparan sulfate binding, as shown by far-UV CD spectroscopy

Figure 3: Scatchard plot analysis and equilibrium dissociation constants (Kd values) of
WT MCP-1 (solid squares), Met-MCP-1 Y13A S21K (solid triangles) and Met-MCP-1
Y13A S21K Q23R (open circles) binding to unfractionated HS '

Figure 4: Calcium influx assay induced by 20 nM wtMCP-1 and MCP-1 mutants (20nM
each) on THP-1 cells. The changes in fluorescence emission at 495nm due to calcium
mobilization induced by addition of chemokines are displayed: wtMCP-1 (A), Met-MCP-
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It has been shown that increased GAG binding affinity can be introduced by increasing
the relative amount of basic and/or electron donating amino acids in the GAG binding
region (also described in WO 05/054285, incorporated in total herein by reference),
leading to a modified protein that acts as competitor with natural GAG binding proteins.
This was particularly shown for interleukin-8. The specific location of GAG binding
regions and their modification by selectively introducing at least two basic and/or

electron donating amino acids was not disclosed for MCP-1 protein.
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Structural flexibility according to the invention is defined by the degree of

accommodating to an induced fit as a consequence of GAG ligand binding.

According to a specific embodiment of the invention the native amino acids replaced by

basic and/or electron donating amino acids are non-basic amino acids.

According to the definition as used in the present application MCP-1 mutant protein can
also include any parts or fragments thereof that still show chemokine activity like

monocyte or T-cell chemotaxis and Ca-release.
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crysthfligh SRR By VS sPctifeam, D1 ty. The GAG binding site
or the vicinity of said site can al so be determ ned by
sing a_netho descriped in detail .in US 6107565 .
dentfGation 8f MG AL ST 1SS CARBE de QIEpR By piaggnesis
expeﬁﬁ%ﬁ%.'@@@%iﬁ&ﬁg% 'df%?&@irf@ir@cdh'a?actéﬁie ?@B'Béi@ residues located
eparan sulfate”(HS), heparin, keratin sulfate, _
at the boiacepot the proteing. do tést whetherdbesatagieridéire a GG binding site,

escEkde Sinp SR SekRib T BETh g a8 BB Y b
affini dé@ﬁﬂ)é‘ mea3Rrdd. eTH cah %Vbéi'ﬂ)rfﬂé@ W Qﬁﬁéﬂinity\hﬁé:ﬁuﬂerﬁéhﬁ

SAG | i gand nol ecul e bl ocks protein
techniques as known in the art.

Rational designed mutagenesis by insertion or substitution of basic or electron-donating
amino acids can be performed to introduce foreign amino acids in the vicinity of the
native GAG binding sites which can result in an increased size of the GAG binding site

and in an increase of GAG binding affinity.

The GAG binding site or the vicinity of said site can also be determined by using a

method as described in detail in US 6107565 comprising:



cl eavage in a region of the protein where the GAG
i gand nol ecul e i s bound, and whereby said protein is
W@ Lk@awesssd n regi ons that are not bl ocked by saPdI/Bp200gi006298
GAG ligand nol ecule; and (c) separating and detecting
t he cl eaved peptides, whereingthe absence of cleavage

(a) pRAGH d SorApleR ToMpriding e ProtsiRianditRE ARG Sigahlholsaild, for

gand m)l ecule i s bound to that region. Detection

exarnma h@@afan self@tﬁﬁH&blyemaDaneraimwﬁaLe; agenipitin swiate, dermatan

sutefi a0 pAGraNE A PR PRy RO cxanpre. o
(b) c@ﬁfafctlﬁé lsmdd&ﬁﬁpnebze«@ith a cwavaéé(?éé@ﬁ iREG Srdfedye, @Sg trypsin,

- ldentify a region of protein which is

capabnlﬂ/@f d@avmﬁ tioagrateid M@relnmd @AQ\IIWW maee) e blagks protein

cleafideCn 3 gty & e e g WIE BAC igh R Ficio it jBoun, and

whereb§fsaicploteiAlig cldayed itrrégions that e fbhbloekéd bgSakf baund GAG
position or by deleting at |east two am no acids which

hganﬂrm@kep@heeamﬂth GAG bi ndi ng - Check the confornational
) G AR Bhyeib A FEEARE RORRE, R8I Bl Bodh i ceavage
evenglincd esgioh bé theDbidtein ihidieatelsithatesaid SAG digand molecule is bound to
that togi amgé@%ﬁ%@gg e LS M SR EEEMS or Mess
Spec‘ﬁ‘bki’ﬁétﬁe dth dgmt ant gene into a suitable expression

system (pro aryotlc or eukaryotic dependent upon

bi ol ogically required post-translati onal

A ordRE o€ BB g THRE SRR ATGAR BB, P amot. partany
desc@bé@ﬁV\ﬁ(DOB%S@BﬂéWdé%@@ deibivgdi ng affinity: K<
Gmutant) < 1QuM - Check for structural

Ide@fdfu§er|e@m rthgypretgin whidhsdpedvyedbEcehH{E Bindingd NVR
- Desﬁ@%&r{e&%@%@ Pgﬁi_irﬁj@g@'bgq éruoélsﬁggB%cgh%%t "F)P frt’s%bégrﬁ #t¥east one
basid\iFelécisdm dohatirg ahwh@asudlshpmfé’r&%y Argeles a}HIsyAIspmdt Bmresidues

at anég]og/@g efer %ﬁ%fl%\&%{sfeég?g@%gg%iagﬁfglw%& inte érreuwfth GAG binding
- ChédRVtﬁBtdoﬂfbrﬁ%‘{Bhgi &%bﬂ@gaﬂ@' reStifAg 'nvlﬁaﬁnar%@élﬁwgmc& he

structure conserving cation’is not | ocated
- Providerthe wildetyple tpeoteimaB N (alteenatizply: pumhaisa thaisBNLy

-Us eaﬁ' dufs r%kej}oé(ﬂ:gq%oasts% egsﬁn%tgggrgesqgto in roidﬂcg fthe\’\% ove rlnentioned
changes into the amino acid sequence

- Subclone the mutant gene into a suitable expression system (prokaryotic or eukaryotic
dependent upon biologically required post-translational modifications)

- Expression, purification and characterization of the mutant protein in vitro

Criterion for an increased GAG binding affinity: Ks®*®(mutant) < 10uM.

- Check for structural conservation by far-UV CD spectroscopy or 1-D NMR
spectroscopy.

A deviation of the modified structure as measured by far-UV CD spectroscopy from wild
type MCP-1 structure of less than 30%, preferably less than 20%, preferably less than

10% is defined as structure conserving modification according to the invention.



VA7. According to the invention, the MCP-1 nutant
protein may contain at |east two amno acid
wore@bhissat i ons within at |east two am no aci d PEFERMeE006298
at positions 2 1, 23 and/or 47. The nodifications can
be, for exanple, a substitutigoon of, or replacenent by,

According28%h diePn&tpe é?n@édnﬁie@ﬁtth@nstﬂféﬂ.ﬂb'dwsémﬁ@n%hf%tlon is not
El ectron donating anm no acids are those anmi no acids

locatedivdthinithealdegniagsob e MCRY aratgim at ons (Dr oenst edt
definition). Specifically, these am no acids can be N
or Q Basic am no acids can be selected fromthe group

The k& Isidudddrefiting. tolfh@mdsibudtﬁﬁ%adm bPwaVICPLY Bfs S21, Q23 and/or
enbodi nent of the invention at am no acid positi on

var. fs;C@smnmo thelinveelip jh& MG swutact Pretein mayrcasdainiss least two

a3 R U B AR A sl B o0 21, 2

and/ére€ept or bi nding of the nodified MCP-1 .
Alternatively, the MCP-1 nutant protein of the
invention is characterized in that Y at position 13 is

The ranHFJ%S %r?é@%ﬁ b%ufo‘?%g%g?@ya@gﬂsrfﬁjtﬂﬂ »OF ?e%;ﬂlgﬁe ment by, at least two

were s

basna:mn eleciadn desahhgaarrﬁrm a&dgrﬁlelctrng doaating benin@ abm!see{re nhose amino
e res a cid re

acidswhish ipngte slsclipRs of B des Snae D esmteRbdstintion. Speciticaly,
theseTé\Hﬂr% 58881caRde Nigrh. %%éﬁ%lﬁ&ﬁ@fd%%ah%%*@gteemd?ﬁttﬁe group

del etion and substitution MCP-1 variants reveal ed t
consistieg of Riaamdhs do not generate ni sfol ded proteins

(Chad D. Paavola et al., J. Biol. Chem, 273 (50),

33157-33165 (1998)). Furthernore, the N-termnal

Accormhglt@almﬂhé:e&m@énrﬁdm obltmllr%nﬁa‘)rﬁ i Riat ¥nfiho MED-pbsitin 18 can by

on THP-1 cells (Hemmerich S. et al, Biochem stry

modified by, andi 1619 position ¢an dp)medified By R gadiardfear be gnodified by

any & Fesliftdr Moo RRINE RS ool hdm I Te
modifs&d MERQ7- 161 77 (1999)) This is in contrast to the

pot ent receptor antagoni st [Met]-RANTES whi ch does not
i nduce chenotaxis but binds with high affinity to the

Alterr'iaﬂ%gﬁ He MEPET QUEINt %?&@frfjéﬂﬁetlﬁ’vé}ﬂloﬂ' i§ %hﬁﬁédté/r?zed in that Y at

nment of the I nvention, tant protein

positionyl Tisfudher substituted by rasly amatn.o amprqsrdm |mata;ably by A..
retaining the N-term nal nethionine appear to have an

I ncreased apparent affinity for heparin (Lau E K et

Y13 @id R18-wdreBhowd®be 288 drifidal) residdidd ¥4r SigrMing, 24K the: replacement
of these residues by other amino acid residues gave rise to a protein unable to induce
chemotaxis. Two-dimensional 1H-15N HSQC spectra recorded on both deletion and
substitution MCP-1 variants revealed that these mutations do not generate misfolded
proteins (Chad D. Paavola et al., J. Biol. Chem., 273 (50), 33157-33165 (1998)).

Furthermore, the N-terminal methionine reduces the binding affinity of MCP-1 for CCR2
on THP-1 cells (Hemmerich S. et al, Biochemistry 38 (40), 13013-13025 (1999)) so that
the chemotactic potency of [Met]-MCP-1 is approximately 300-fold lower than of the wild
type (Jarnagin K. et al., Biochemistry 38, 16167-16177 (1999)). This is in contrast to the
potent receptor antagonist [Met]-RANTES which does not induce chemotaxis but binds

with high affinity to the receptor.



According to the present invention, the N-term nal

region of the wild type MCP-1 region that can be
WOR@WYN1884 conprises the first 1 to 10 N-term neCT/BRINE006298

acids. The inventive MCP-1 nutant protein can al so

have the N-term nal ami no aci0 residues 2-8 del eted.

Truncation of residues 2-8 ([1+9-76]hMCP-1 ) produces

a protein that cannot induce chenotaxis. Specificall

Thergfore,1a¢eerding tpAowderative anebedimant efithe ibrentien.dhe Mp%ﬂ mutant

protef ot A Ny mEal Y e Yifarks Yo o feiina

meth@dﬁm&@ﬁ&e@ctbl hdvbyarﬁrrh@reﬁseﬁfé‘prﬁﬂm affinigy foP hlei’ﬁﬁhﬁ\(Eau E.K. etal., J.
i ni ni m zi ng the nunber of

Biol. e 27 (29022250 23036043 bl . o1 (- i rect ed MOP- 1

mut ants were desi gned using bioinformatical and
bi ostructural tools. This nmeans, since the structure

Accoedingttd/Biie prasenkinventionihaN-ternena regionafahé wildegpg MCP-1 region
Thi s rrearjs for knocking-in hi ﬁher GAG bi ndj ng
that cgry be, mqﬂ,' I9chedMRAHFes irsf hée 8 N-AQr ay,n%iraém.nﬁta%ﬁﬂé@ inventive

MCP%QW&%@@H@@QH afetl 154y ﬁl@\e%@eik?hlﬂgl j rect #Wegﬁue 2-8 deleted.

am no aci ds I ch are not [ nvo ved
TruncatioBASS residdies @-8 ({Hi+0+ GinRICR-1 yptadueks ya ;bresssn itmattarainaot induce
and whi ch are sol vent exposed by vicinity to basic
hema{@X{§: aci ds such as K or R By doi ng so, speci al
attention was drawn to conserving the specific GAG
interaction sites of MCP-1 , i.e. those am no acids
Specificafiy¥CH-& nﬁtdanhgr@tejg@ﬁnM@elaqedﬁwmmﬁ gequp/eidviet-MCP-1 Y13A

oGRS OB LR RAO R 820k oGS VAo i Haor var

chenDklne to penetrate chenoki ne networks which relies
protein-protein interactions contained in th

In orci.qntp&@@cbpu 'CR actiyity 2 abthecsaime dFetederspve ﬁﬁmlty for GAGs,

mlnmgg_ﬁx'gr F%rﬂoé'ﬁécﬁﬁ%&)ﬁ%ﬁé&?g??ﬁ% c%{t%d'ﬁ if_elsNMCP 1 mutants

were (d23)gnéd) ug n@bWM@DIﬁhﬂk&YIﬁUW@R}tMﬁMOﬂ%ﬁWHKMeanS since the

struchf o HIICE 5.5 KBPWE. BHEANIE Nere FRUKAGY Besismpcs ThIRggans for

knocMﬁﬁflﬁ'hR;r%? GﬁGW\(ﬁﬁ? afidityOfRdt Rfor@rONG tﬂﬁdlﬁg@t@s Kare introduced into

whérein Z3 is selected fromthe group of

the almadseemsbmg_ GAG binding ddrrfairohwﬁéagmcmmcormda Whighggre ynot
dlrecw@va}vgﬁ § §ﬁ)§l¥(ﬂlﬁé, \8&0 ’arﬁ’s?rk’% LH':I Neg% ﬁ%oﬁgﬁte %n "It are

solvept 8o by Vicinity to basic amino acids such as K or R. By doing so, special
attention was drawn to conserving the specific GAG-interaction sites of MCP-1, i.e.
those amino acids responsible for hydrogen bonding and van der Waals contacts with
the GAG ligand, as well as the overall fold of the chemokine to preserve the ability of
the chemokine to penetrate chemokine networks which relies on protein-protein

interactions contained in-the -surface-of - MCP-1..

The amino acid sequence of the modified MCP-1 molecule can be described by the

general formula:

(M)xQ(PDAINA(Z1))mVTCC(X1)NFTN (Z2)(Z3)[(X2)V(X3)RLASYRRITSSKCP
KEAVIFKTI(X4) AKEICADPKQ KWVQDSMDHL DKQTQTPKT |



K, wherein X3 is selected fromthe group consisting of
R K H Nand Q preferably it is R wherein X4 is

W@ 008015884 f rom t he group consisting of VR K PCT/EP2NE006298
Q preferably it is K and wherein n and/or mcan be
either 0 or 1 and wherein atlleast two of positions
X2, X3 or X4 are nodified. A further aspect of the
present invention is an isol ated pol ynucl eic acid

whermn 4t is seloptedrirara dhee oradp o andve (e, bueprgfasablyt igd,

S I sol ated pol ynucl ei c
whergﬁ] %é %? %@?g\f%gﬂ‘ﬁ??é JL{P ? kﬁcpgadt i de sequegceyof SEQ
wherkln 28is dele€ie@ fidm e gfoup ofIE@nHR,No. 9 or at | east

part thereof is covered, too. The ol ynucleic acid may

whergin Xhis splesien romélﬂ%syoltm@omﬁﬁim af ABHA, \meterﬁablwdsw
wnerbR M EALHER I i IO LRI 01 818, KOF Nt piferay i
K, acid nolecule is suitable for d| agnostic nethods as

wel | as ene t hera and the production of inventive
whergnXd s selasied FQﬂ'é'E OERHRCIRSTIINGRIR K, A Ne ik } peafgrably itis R,

wherEEieXJl ?@éé%gl@fjl ne ?dt?p 85 st i3 Ryhrﬁlcgnrgfgéhfbéerably it is

above entlve pol ynucl'ei'c aci
K, under stringent condltl ons. Depending on the
bri di sation con ti.ns, compl nt ar xes for
and WHEREALR SHISTMESBIEE SPGG0STD PBE TR Griat e Tp of Posions X2,
X3 opggfaegmdﬁdr@j chi ng or al so-by conpri Si ng m smat ched
bases- (see Sanbrook et al., Ml ecular C oning: A

| aboratory manual, 2nd ed., Cold Spring Harbor,

A ok B R 68 560 S oh b0 o i gl e

codebdcethe idraitiverproteipas delstlibétabowd.i sh f ewer
m smat ches. The tendency of a target and probe to form

dupl exes contai ni ng m smat ched base pairs is

Specﬁ%‘d\? ol Reidyd @E Intﬁélrelc?gaaWol?&ulb%nﬁyﬁ%]ﬁﬁqjémléﬂ?lde sequence of

condi’tions I's a functi actors, such
SEQ4B Ndey ,ﬁE@éltMcat& onSEGT I hlot 9ar ait teash paddaheredf iecovered, too.

hybri di zati on buffer, thetenperature of the

hybri di zati on and the post-hybridizati on wash

The ppsidiéiegid .vaéy%obwmar RRIA. T‘h@ ﬂhé' médiRtEforis\@hich lead to the
occur in the formation of hybrid gexes condi ti ons

mventlaeM@Pthmuﬂ@sh pretein are agwiesyow on BEARNAdEvely Thisdnventive

ot 38 s Al LB AP G461t sone

thera99lm¢hutth§lp$odetm ofdivghtivieaVIS Peimuigntseriotsiih o 4 faage scale.
permt the detection of either perfectly matching or
Alternatively, the isolated polynucleic acid molecule hybridizes to the above defined
inventive polynucleic acid molecule under stringent conditions. Depending on the
hybridisation conditions, complementary duplexes form between the two DNA or RNA
molecules, either by perfectly matching or-also-by-comprising-mismatched-bases-(see -
Sambrook et al., Molecular Cloning: A laboratory manual, 2™ ed., Cold Spring Harbor,
N..Y. 1989). Probes greater in length than about 50 nucleotides may accomplish up to
25 to 30% mismatched bases. Smaller probes will accomplish fewer mismatches. The
tendency of a target and probe to form duplexes containing mismatched base pairs is
controlled by the stringency of the hybridization conditions which itself is a function of

factors, such as the concentrations of salt or formamide in the hybridization buffer, the



partially matching hybrid dupl exes. The nelting
tenperature (Tn) of a duplex is useful for selecting
woppwopissat e hybri di sation conditions. Stri ngePCT/EP2008/006298
hybri di zati on conditions for pol ynucl eoti de nol ecul es
over 200 nucleotides in lengtyh typically involve
tempRYRUEbEINRhyridf atis ARdXhE éﬁsi-ﬁygﬁc@z@l%rPWaEH RoRBHibhS SBy applying
tenperature ‘of the expected duplex ol i gnucl eot i de
well knase pringiptesIdahoedusdn thieformation of byt’md duplexeaptanditions having

the el Sindenay rB FE ol bRy ansiskBah 4 Bt rylsRestig rom
amoﬁé‘ﬁ v-E?‘btyTéﬁ\y-BﬂdPZatlénrbiﬁﬂe% GeRfpefattreY SXd GAaBh Q@ndl&)rés Thus,

cal cul at’'ed using a formnmul a based on the percent
condiionsdiandie selecled that:p@rrrmt Hna @l%teamn oheither plestectiy matching or

partqlﬁg% E@C?]é'(q %&r@&gﬁlfz@% %rr{p%r(%tub%éi “T n}/\/ﬂg? qulex is useful

for séléélﬂlrfg ésﬁk@bhateﬁhimrcﬁmfonmtoﬂse Beirkfent ByBridigsfich conditions for
nprising an isol ated DNA npl ecul e according to the

polyrpmmm melesHlessaver 200quiclendigestiplangth iwicallytigyolve hybridizing at a
|
ompBRTEES 182570l e NS LETFRRARRF % Biec cupter o

ohgnoélepf oé prates dnet BOwalestkiesrvehick fdrmk lw@rstahﬂetdn@lea«ets than longer
any suitable vector can be selected for th

prob%,sérg@ggnt,&ypuﬁlgﬁgqn H§\5%|M 'S(ﬁChieH’@drhye@@ﬂdWﬂQ@ﬁ?lt%ﬂo C below the
Tm. Tﬁé fﬂ'r?éf 3 ﬂu?,‘le'ic%&a"&@?é}t cdebd cﬁ"@queéi %ls@g;\alégﬁfrﬁﬁjﬁgased on the

an 1nventive vector as described a
percérn’ta(Brs@ eonhtamedn thel higleiodcids| and/thiat takesfchast emigthsainto account,
celb can be perforned as well known in the art. Such
such2stBe fQiWant cel | as well as any descendant cel
therefron1conpr|ses t he vect.or. Thereby, a cell line
provi ded whi ch expresses thei viCP-1 mutant protein
Tm —e$t ﬁe1r6 eaaNAIDE D41 6% GHeh—4600Nt whareibigeabimindength.
the vector. A further aspect of the invention rel ates
to a pharmaceutical conposition conprising a MCP-1
A furtRey %Bbeé’cﬁ@‘a@é@to a8 veelor RefiRisthgrgh soted DN?Rtn%Iecule according to
accordi ng resent invention, as defined above,
the pmrmlrmeatlﬂac@mde d gbews diearsatorceamprses @f regulatery, elements

ook SPLARERYEFkeAONBR S &0 Bbal b ASEEEAMI e S

vectop areraet iknbaal inthepeisarid amg suitalsle vastos ahh be duMdted Sor this
enmul gators, coloring agents, etc. A further aspect of

PUPQYfe present invention relates to the use of the MCP-1
protein, a polynucleic acid or a vector according to
the present invention, as defined above, in a

A further aspect of the present invention relates to a recombinant cell which is

transfected with an inventive vector as described above. Transfection of cells and
cultivation of recombinant cells can be performed as well known in the art. Such a
recombinant cell as well as any descendant cell therefrom comprises the vector.
Thereby, a cell line is provided which-expressesthe-MCP-1 mutant-protein-either—

continuously or upon activation depending on the vector.

A further aspect of the invention relates to a pharmaceutical composition comprising a
MCP-1 mutant protein, a polynucleic acid or a vector according to the present invention,
as defined above, and a pharmaceutically acceptable carrier. Of course, the

pharmaceutical composition may further comprise additional substances which are



method for either in vivo or in vitro inhibiting or
suppressing the biological activity of the respective
woweod/o1sspe protein. As nmentioned above, the MIRET/EP2008/006298
nmut ant protein of the invention will act as an
ant agoni st vvhereby the side e@Bfects which occur with
usuafip Préserd P etﬂbﬁ!&rﬁéoyihd)ﬂis RRkh %%Cs}#lts\/\buﬂfbr%hémulqators
inventive nutant protein. In this case this wl
colormag@usaeﬂcy be the biological activity involved in
inflammatory reactions. Therefore, a further use of
the MCP-1 protein, a polynucleic acid or a vector
A fur&feﬁ@"s@eagofttaetda@sémefwrtnohrrémés theassedst the MICRLP B tein, a
is in a nmethod for producing a nedi canent for the
polynucieie @sist ofcd veetor accerding torthe awasentinvention, padefiaed above, in a

metrigh 8t pindih iR, AR RGRE |l OF BhodBSpAhE RlclodER activiy of the

respédtiveaninbtype\proicht Fecmeptiononabbiethe mcphlemuméntqhbm ef the
or acute nature. Therefore, a further aspect of

invengiosswiltact A5 @nrantagoristwaerebythe siste effacts mhigh @%ﬁwth known
c
recoffrat ARGl it SEAT PR SRRl ch B proten. i his
caseithigenitl ipantjcuidrty bes Mabied)gncélmmll)emoolaed dn mﬂaemmbmrp reactions.
vector according to the present invention or a
pharmaceutical preparation according to the invention
Theréi%{t?‘déndﬁh%tr RSB &f tife MEPHi &Bieln “@E@Igﬁ%l%kf 4&@or ¥ vécktt according
I nfl'ammat ory di seases or allergi onditions are
to the pegsenbinventian, aﬁgefmeﬂ 3heres és kua medbod furpraducing arrgedicament

for e Bhbiehn RO P REI AE S, bRy 3PSy o antagonist
withotit SRRS&ffedt€ afid Wikl be pairtid famps iieié fbrfth@'h@%hﬁen@éf inflammatory
associ ated wi th aut oi mune di seases), anap %I axis or

diseasggar sonditionsi eilhar ©f sbryug or aeulg natute: dihesefard 4 fugtber aspect of
i [ I [ :

the p?éégglg urﬂ}eg:ﬁég ésgél’sgné;ﬁll&mﬁg? t%ee Prg\éﬁ?rﬂsq??ﬁf‘faerﬁma%&?%lsaesases or

allergt@ooddlhoas: t\Mlner&t theedCP-1 mutant protein according to the mvention the

- scl ?rod sor'as s- and- mflangatory der mat ose

isolatedfip o gh¥ectar acrardingrindoe Pr%se"émv@f‘a?e ora
pharrﬁgeé@?éal ﬁ%dﬁéhérﬂ §ccd’r¥jlr@5¥b'tﬁe nY\?é'?ﬁlBhHé bamlﬁgtte‘i‘éd"fﬂr‘@ Patient.

di seases wth an aetiology 1 ncluding an | nflammatory
corrponent such as arthritis (for exanple rheunatoid

arthrjti arthritis chronica pr redle soriatjc,
Moregnesificay| )é thgdn ’H‘PF‘W @F@S@ﬂ?&@?r@e\%emﬂ piecrespiratory

t e
allerg; BREAESs UM At eliina By PR Bie, GOL0! hikisafthuvty lung
disegsasnhypgerpensitivityi prietinognifis, notanshttaj; |Umgt dhseasemzﬁgg idiopathic
hypersensitivity and, derna ersensitivjt
pumGHR HraS. e asstrrled Bt SintiBEnS ksesed hohhpBaxis or
hype%@ltwm&%@t SuRHIRAbies apaiHSEE stihg Alijiey n@ﬂeﬂnmatory bowel
henol ytic anaem a, aplastic anaem a, pure red cel

diseasagcstich anErohn's giacase ardrdaeadye cpbis: @pondyloarthropathles
——scleroderma;-psoriasis-and-inflammatory-dermatoses-such-as-dermatitis,-eczema;—

atopic dermatitis, allergic contact dermatitis, uticaria; vasculitis; autoimmune diseases
with an aetiology including an inflammatory component such as arthritis (for example
rheumatoid arthritis, arthritis chronica progrediente, psoriatic arthritis and arthritis
deformans) and rheumatic diseases, including inflammatory conditions and rheumatic
diseases involving bone loss, inflammatory pain, hypersensitivity (including both airways

hypersensitivity and dermal hypersensitivity) and allergies. Specific auto-immune



system c | upus erythromatosus, polychondritis, Wegener
granul omat osi s, dermatonyositis, chronic active
wohepaniisss, myasthenia gravis, psoriasis, PCT/EP2008/006298
St even- Johnson syndrone, autoi nmune inflanmmatory bowel
di sease (including e.g. ulcerdtive colitis, Crohn's
disealiesdnclade aditdirmmunkel FerRatotdgical Imh“dma)s (|r&1llld1ngmg] ehemolytic
thyroiditis, Behcet's disease, endocr

anaepif ARIARUHADAGTIZEPAR 504 Pl ABaemizand iRatsic thirbegyopenia)

sySteZﬁ'!ggEe' sé ’3. ag@é%% ﬁhﬁgab {hde P?én%rj\%?ﬁ I[]lolniato?eh or
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ukocvte..infil,Ltration.of the skin o a f enos.
iiopaffit BEfrBtit Ruhtidrdt 6P il sFafdé ReBbroaliil; artuRRRRgh (e.9. in
transpldrdtictincRidthg hé&rt,d0hgNedribinet Sakrt- IUHy, Uder GidHeyNpanéreatic,
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skin, jof Cerreah traprplaats rtiudiag aleeratt rejestionygseeprasifhrejegtion or graft-
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responses 1 nclu repertusion in
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vascyighflac BRGuRrY O e artgRiss s St sy st TR g 5 signosis or
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selected formthe group conprising rheunat ol
and athehdiseases qnvecbmdmons imvbbvingainfagniatord regperssincluding ischemia
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t he scope -ottheJdnventi on EXAMPLES The carotide injury

inclugipa sprepide@s! as the ani nal nodel s used for the
present invention were perfornmed in the | aboratories
of Prof. Christian Weber (Universitatsklinikum
Prefe@ah:lb,eﬁh)e iBflamotaton/ diseadey isi seledted/idtni theugranp conmurisiig\theumatoid

arthrlp IS, uveut?s inflammatory bowel disease, myocardlal infarction, congested heart

failure or ischemia reperfusion injury.

The following examples describe the invention in more detail without limiting the scope

_of the_invention._

EXAMPLES

The carotide injury model as well as the animal models used for the present invention
were performed in the laboratories of Prof. Christian Weber (Universitatsklinikum
Aachen). |



Anal ysis of secondary structural elenments of MCP-1
mut ants by far-UV CD spectroscopy showed that the
wor@walisss ati o of al pha/ beta/turns was conser vRAI/@PR2008/006298
protein design. Furthernore, protein unfolding studies
showed that particularly Met15SMCP-1 Y13AS21K@3R
Strueturabanalysiscof MO Pl rautantsaipom GAG bisdingon par anet er s

dto th t di t
AnaliIaB Feg Gy SRusrsh AR BeR s VGR: L MAPES e
spechSSEUIPSIo i ok e byT8, LRSI B eryen during
protejradesiganpuitheratbriey ptdteinaorfpldingsstadies shbho@a-thaapa;hicularly Met-

- - 3AS21K(P3R in Fiqur ) r, t
MCPet Y3RRe2) @@g@hh'%e@ 4eReRer Snting T8RS o AR Rlars

com;id“re& RSt A& uce n?ﬁl r%%g Eﬁdstgbllh of these protein variants.

tenperature-i h| S nea
Also ttensmal petondanyestrucheabsharge, m&l&;:edrbﬁt-t&‘s bindind foudd ddér wtMCP-1

was {produdittin heRCRLO R B 180 oM elidsl 670 Fmgarisen of wiMCP-1

and Méf M@rbhwmszmmsadnfm@%of) MoRelet, thé Reataly 6\“5&?\%{5rotems
whi ch experl ences a Structure-i nductl on upon

was wgmﬂca@tly irpraved in theapreseace ohbi&cas defieamined, by temperature-induced

oG8 kL R 35,8 AP 18 e oo

MCPsuvémxﬂs BlrangenthagstbeRzecoh&iR)strusture. ahnslrﬁ@yob@ paaBPdue to the
em The 1mmobilization of blotlnlated HS onto a

e'°n9ﬁt$‘émad(}?'61 W%U&t‘ér@déﬂﬂ“% MeP-1ciR; tbe\%@ef}@? Pf)ﬁﬁ\giﬁ which
cxpofiiEie Sl Qe AL BENSAR O 58, ckfll o BB ifoact o
and, thus, tmgtwten stgbilitydl % (v/v) P20 surfactant (Bl Acore

AB). 2.5 mn injections of different protein

concentrations at a flowrate of 60m/nmn were

|ncrefagbl,ﬁ\@pjdqym@"g,@fﬁlhﬁ§om ation periods in buffer and a
pul se of 1M NaCl for conplete regeneration. The

We haug idetermieeg dresincseapes @Aa‘ bipdimgeaffinity byl sudaceplasmonrgesonance

N

strepw%dmi gbateanOM4hserisdr ehlpaiva® peAbrread abtdrdingno an estabhshed

i ssoci_ation constants (Kd values). In Fiqure
pr OtOS%(?@haﬁ"éf %?tyﬁkb@fj'n&wwﬁqnsdﬁ@-etr\%omﬁd 129" C In PBS pH 7.4

L T

proteBdorCe@iakonsat afio raté oTBOpI/mHmvera ﬂmﬂbw’ed tlyrﬁarmratitssomatlon
perloggt 2 tff%?a(len gfplu?slet Xf { l\ﬂrNa'_E fg? (S:omp ete re ern%¥§tlon yrhe maximum
response signals of protein binding to the HS surface, corresponding to the plateaus of
the respective sensograms, were used for Scatchard plot analysis and the calculation of
equilibrium dissociation constants (Kd values). In Figure 3 the Scatchard plots of

- — wtMCP-1_and two_-mutants_are-displayed.-wtMCP-1_gave-a-Kd-value-of1,26-uM.-Met-— -
MCP-1 Y13A S21K yielded 676 nM, and Met-MCP-1 Y13A S21K Q23R gave 152 nM.
This means that in the latter mutant the affinity for HS has been improved by a factor of
>8. The Met-MCP-1 Y13AS21KV47K mutant did not exhibit any improvement in affinity
for the natural HS ligand.

Knock-out of GPCR activity



>8. The Met-MCP-1 Y13AS21 KV47K nutant did not exhibit

any inprovenent in affinity for the natural HS |igand.
wipeel1ses of GPCR activityln order to obtain PCI/EP2008/006298

dom nant - negati ve MCP-1 nmutants, the GPCR activity of

MCP- 1 has been knocked out im6addition to the inproved

In oré&GolidintdbrainbhthégativeiE Prasnetants, liye GRGRactivdtyt 6fEMCP-1 has
tyrosi ne residue at position 13 by an al ani ne residue

beengfnpdked losé i a@dltlmt hee‘fTIﬁfﬁ!ﬂ¢d FAG bhrling affiady JTiis wag done by
replacﬁ'& tha tgro%g{sgj ee)%er‘rp F&gf ?%g%léwn%%é%senc +kegping the

N- temﬂﬁblmeﬁmhﬁé pes]ud@élél’ms dtoa notrip&teékﬂecbbut bEMCP 1-related
Met - MCP-1 Y13A sle 3R mutant (Figs.
CCRZ agvity.tap @femm iedhyt gt corpplgte aksance; qf&éhmng a‘ﬂfi.qu-gl

, chen%?&g&?r‘f aseoF t!w@rlﬁét‘ M@?“?‘Wﬁ Q?Hk%?%iréﬂgﬁf @‘-.‘i’%é.qt &5). The

in co inatron Wth the 1ncrease
mablhtfyfofItImBynuttaat t activatd its hlgrbafﬂmty GIPCMECebt@mn targqt mnnocyte cells

Inh| i.tion, of cell ration
is exmte%w eg 1'355\0@91‘%’40@2@@ 'Wﬁ@é?g 23'%3 'ﬁﬂ%ﬁﬁiﬁé‘é’ to a potent

lnhlbit&" Co2i egtilify _Rigy Vi vo nmodel . For _th' S purpose,
i poprotel n E-deficient (Apoe)-/- mce were

subj ect ed to WI re-induced endot helial denudati on
week of atherogenic diet ( 1) . After

r er
'"h'biﬁb cﬁf c’gl'Qﬁalt'ﬁ’"arterl es were isolated for ex vivo

The &fadt 6 ME-MEPIEYaBASZHK GR3R on %rﬂidytb i r@flbﬁWa\éﬁhﬁestlgated in
preperfused at 5 m/mn with Met-MCP-1 Y13A S21 K 23R

an exyyive needrleher this purpese.1apdipgprateingydeficiest (Agpali/nmice were

subjel\ég cte%ﬁil\}l‘& &?%rgdo&r\}\?l&aéggﬁ] ghgtlglffnﬂerg%kggu I{{)}featherogemc diet

(1). Afesr @4 Isbuars tcarotid Atiress werd |Bbla|t@d:formxs«|w pbrfwen iasjdesedbed (1).
vessel wall were recorded using, strobosc

Carotid arierigs MeFe RERPETYSER) 3fat HIGRIN \MF%M%\AGE Eé{% 3Ap2IKG23R ata
conc er?tﬂﬂl ok rQJH|S'1 ﬁﬁéﬁnf’f‘o? B@Sfﬁi‘ﬁpﬁ/kﬁfot Rac %Océr'sg1 oIfOGImI?1 were labeled

usi on. nmeans, concentration depend
with mamelmAMowasheahmloe)and pmjfmddhrdagghl\tbemmam%ﬁmeswe

. K h

nterd R B G ) S SRS RAGH SRR P OROSoaRIS,

epnfld@é&éﬁ%@qndrﬁmﬂbﬁ €Ordlidseop 260, D) bﬂ@%d’@tyh"gﬁxst BX84 microscope
vol une of 200 ml emul si on cont ai ni

n
after (@awinref| pq@%mqru@)y this oeaADS @omw?%onsie@@m%tnﬂhlbltlon of

mon% b%ggem?&r 4 L mrﬁéﬁ%ﬁf*@?%@&v&%&eﬁ‘vé@ &GI—EE% 6).

-concentration-of-2.5 ng/ni.-100-ng- Met - MCP- 4- Y- 13AS21

K23R nut ant di ssol ved in- -
Inhibition/improvement of auto-immune uveitis

Lewis rats were immunized into both hind legs with a total volume of 200 pyl emulsion
containing 15 ug PDSA( (retinal peptide) in complete Freund’s adjuvant, fortified with
'Myco}bacterium tuberculosis strain H37RA (BD, Heidelberg, Germany) to a final
-concentration-of-2.5-mg/ml.-100-ug—Met-MCRP-1-Y13AS21KQ23R-mutant-dissolved-in- -
0.5 ml PBS (or PBS only as control) was applied i. p. daily from day 1 after active
immunization until day 19. The time course of disease was determined by daily
examination of animals with an ophthalmoscope. Uveitis was graded clinically as
described (Gong J.H. and Clark-Lewis |., J. Exp.Med. 181 (2), 631-640 (1995))) and the
average clinical score of all eyes is shown per group and day. As can be seen from
Figure 7, the Met-MCP-1 Y13AS21KQ23R mutant had a significant impact on the



0.5 m PBS (or PBS only as control) was applied i. p.
daily fromday 1 after active inmunization until day

wWQ 20097884 i me cour se of di sease was det er m nedPOY/ERZ08/906298
exam nation of animals with an ophthal noscope. Uveitis
was graded clinically as desdfi bed (Gong J.H and

progfdssidn bethesliseabe. BirceMpbitislBlcharacteAzdd 696cédl995¢dt)mulatlon of T-
and the average clinical score of all eyes is sh

cellsand mppoapyt aw finally lead to blindnasst t«f&ﬁhsr@qﬁ@cpffeph@f Met-MCP-1
A 3%%’%13_%@80 (%%égérsogr g’é%&on Oirﬂmtlgﬁgf fhae?g éﬂ%@ ngCR% Iagtwated

leukocytedehintt mainheconstitateanbascyaes andibatopmilsof Tcel | s and
nonocytes which finally lead to blindness, the
therapeutic effect of Met-MCP-1 Y13AS21K@3R can be

f t f
InhiliEEY ARG ol Brid f A Ob iR radetor D onst tut e
C57/Bﬁnmc¢twsreanmbla8abpndérsgenenhi maesm#smp‘rﬁﬂmg/kgtketémme and
1ol S3 IS R0 SO FPRGNR B v e raaned it

oxygéh IRl lgﬁurbﬁwm%élﬁgg’ﬁﬁéhénﬂ@g iPSF. tHé’&’(@?@%é{qﬁosed through a

ventilation was mai ntai ned mnt oxygen and 1 S0
left tragotonsy and ervmﬁepnoduesqiib'yammure adetusion okthe left potaribr descending
roduc

artery (RB20y8. feo g ieBhd e i onulS S qdieeird 20 min by cutting

the sflicbAtiybéd hﬁ@)re@é’rﬂi&@ a8 reTastablispes. h%m -bpersed lr'ﬁl@e the suture
was opened after 30 min_by cutting the silicon tube

was Iﬁﬁcpn%b@ffﬂ%ﬁhérﬁam%tlﬂ@- J@eamus;cdﬁ tayer ppdsskimingisiemwece closed with
a S"%lﬁﬁnusg\%aré%r an S | n I?’%gl Sel ¢} @\’g?@@ﬁgse é\b?ﬁbg’lplled with

Gernsan &nisdl pretection ey, experi nents were approved by | ocal
authorities and conplied with German ani mal protection

law. Met-MCP-1 Y13AS21K@23R was di ssolved in PBS at
Met-l\%@@’ o/ 18AS MIEE2 3R Vs 88816 WPB@pﬁW r@ﬁthld@ \k?re téeated

00 m each during 1schema (10 mn afte
mtrap&rlh@rseaslbftmth n1edet Eash dnnn@nmthem V1@myn after hgathm) eﬁbours after

roper i PRI VL o PR o e TR 4o e sme
way witigsehield. zed and the heart functl on was anal yzed using

a Langendorff apparatus (Hugo Sachs El ektroni k-Harvard
Appar atus) and HSE | soheart software under constant

At mcﬂ?ét%ﬁn‘?@ 88{ nfs SHIcE \Agélrg%rfggw%lzgp %ﬁﬁltﬁ %%'aﬁ%?%%w Blsﬁ,)analyzed

0 assure a constant hear
usingTdn eangerndaffyapplacatus deugb Gaets [Hielktrorile Hdrverdi Asparats) and HSE

Isch and rr%)é)una eg cgﬁgtra(rel{j1 ;S)grf gg{l %trgs]sr&re | 1n06 renfnt1HE;/)eQ}1<5 Iel(ia%ltr?cral
stimulation to assure a constant heart rate (600 bpm). The coronary flow, developed
pressure, the increase (dP/dtmax) and decrease (dP/dtmin) in left ventricular pressure
were measured without or with dobutamin (300 pmol in bolus). The measured

_____ parameters-are-displayed-in-Figure-8-(upper-panel)-At-the-end;-the-hearts-were-fixed-in --

distension with 10% formalin and cut into 5 pm serial slices.

Serial sections (10-12 per mouse, 400 um apart, until mitral valve) were stained with
Gomori’s 1 step trichrome stain. The infarction area was determined on every section .
using Diskus software (Hilgers) and express as percent from total left ventricular volume

(see Figure 8, lower panel).



were neasured without or with dobutamin (300 mol in
bol us). The neasured -paraneters-are displayed in-
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uppQ - panel "At -t he- end-t he- hearts-were-fixed-in -
di stension with 10% formalinl8nd cut into 5 mm seri al

CLAMMSces. Serial sections (10-12 per nouse, 400 mm
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apart, until mtral_ valve) were stained with Gono
1 Mp&? mitanh pipteinswith incredted A% bindig alfisiky aad r educed GPCR
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express 'as perc

ve;rrbte'nmﬂ mbdifiedunma staestuie-gnrisendng Mayesy inserioh. dﬂa%llé@t one basic
1. mut ant. protein with increased GAG bi ndin
af%rl 't‘?/'eﬁfrﬁ@f‘ ﬂegama@ﬂ@aa@tqr\rﬁ?gacems%at l@asmoaammo acids

ateRstwlr sFé dil n%‘iéb?rto%rd&%‘illnbrbrﬁlhataccﬁe MCP- 1

pr tein s no a structure=conserving way by
| MMEP:1 anutaht prbtémmtommg traslaitn andhanacmr:zednmthat at least one

arRotidiet e ffstfioBtd fRuvhagnt ot Sreuriael raon of the wid

dqpgé M@D-ﬂnbr%f’elﬁ% %dlfiedzby Me&tidn radieidn Qﬁ@fo‘?'réblacement of at
accord| ng to claim1, characterized in that at |east

orleastranecamiriodael. t he first 1 to 10 amino acids of the

P EfgnGitatein Bicbuindla & 4G PbFaits Mg dnchitterized in that

atsa'@éﬁﬁn@ﬁ@nd@fthétQar@QbPlac@d byBasic amd/enkldetrdhiohating amino acids
according to any one of claims 1 or 2, characterized

i rare men-asiciapiInacidsi ds that are repl aced by basic

4@ r L
S2MCE B REL R0 B AR i B etz
orrgom?xﬁcaiio_li imea dtrtictuit comserainyevayisch deviation of the modified structure
modi fi ¢cati on structur servin IS, a

ddrm il ngB? '\’Hg%?ﬁHHPHr%G’ %ﬁsdg?'& ?Q%’?%gf%ﬁ‘t?')ﬂ 'Q%?pt@an 20% as
N?Réaﬁré&‘b&%ﬁ&@fcb%&ﬁéw% preferably less than

20% as measure far-UW/ spectroscopy. 5. MCP-1
mMGF?H pruda et mpmmacdd)ndmgtm amyoneof oing$ aitmsl tharacterized in that
C ctFrled Ins f eet octamgrno aCo IS'(Ig R, K, H.
& Dpels M A9 g o%Fd FEHTUT g gtUPEonRIst; of
MWCP THiAAGt Pro@dis abcaelity B &y d8e aNylame 1ab 45 cRaRRterized in that

to 4, characterized in that the el ectron donatln

athe glestondanating @naipp &cids aie selectgd Hiop Hrngriosip; qutS;‘ﬂmg of N or
Ndr Q
MCP-1 mutant protein according to any one of claims 1 to 6, characterized in that
at least two amino acids at positions 21, 23 and/or 47 are modified.
MCP-1 mutant protein according to any one of claims 1 to 7, characterized in that
Y at position 13 is substituted by A.
MCP-1 mutant protein of any of claims 1 to 8, containing an N-terminal Met.

0.MCR-1-mutant-protein-of-any-of-claims-1-t0-9; wherein-the-N-terminal amino-acid-

residues 2-8 are deleted.

1.MCP-1 mutant protein, characterized in that it comprises the amino acid
sequence of the general formula:
(M).Q(PDAINA(Z1))mVTCC(X1)NFTN (Z2)(Z3)I(X2)V(X3)RLASYRRITSSKCP
KEAVIFKTI(X4) AKEICADPKQ KWVQDSMDHL DKQTQTPKT
wherein Z1 is selected from the group of P and A, G, L, preferably it is A,



7. MCP-1 mutant protein according to any one of clains

1 to 6, characterized in that at | east two am no acids
W@Rooposised ons 2 1, 23 and/or 47 are nodified. BCT/EER08/006298

nmut ant protein according to any one of clains 1 to 7,

characterized in that Y at pb®ition 13 is substituted

bwhéreif. ZMsRselected #om tHeogreiup off R and Kof clainms 1 to 8,

cont al ning an N-term nal Met.

- yherginLF ispsalegted fos ﬁ]%gr@ﬂlpaﬂf)}( 8hd&.ai ms-i- to-9r

B e TRl D b 3, By s

t dterein X2 iyselected ffioen the g@upatahsistingerf S RK tHeN and Q,
general fornula: (MnQ PDAINA(ZI ))nVTCC(Xl )NFTN
(E?; ferably [t® Ky X3) RLASYRRI TSSKCP KEAVI FKTI ( X4)

R?t%_)' PKT,
sgﬁeﬁe rom %gyg@?mw p?nd%mg&ﬂ% %%*%PQ&QY preferably

1 itisR,A, vvherei n Z2 is selected fromthe group of R and

K1 wher ect.ed fromthe

whtiesen 34 s Sele el Bort e pioPranrmtga Rb fois g 250 O
Epefé,am ﬁf|§Kab| y it is A wherein X2 is selected from

the group consisting of S, R K, H N and Q

pasfl eevrwem i andor k) cahbeeithex® drs! sed adeseinfat teast o of positions

stln R K H Nand Qpreferably it is
RS&WE(Q T'g)di}f@dect ed fromthe group consisting of
12 MEP- 1Kmul'ént|1§r@!éﬁh Qmar@bt@‘rﬁé@bh Yhattit |Ssse|%ctéﬁ‘ﬂom"l¢1%€§r6uﬁ of Met-

and/ or m can be either and wherein at | east
oMGRB<l Y1 3ASHK V%KoMekM%Pé MibaAfS?eH( Q23R émst[et-MCP -1 Y13A

t characterized in that it is sel ected
m‘%%e gr\g‘t-{)kof Met- MCP-1 Y13A S21K V47K, ©Met-MCP-1

13(1sHated h@lmﬁﬁlandtdl\thblelb,‘% thilabterBEtKnGR3Rt Yddds fot 3. protein
| sol at ed g)g%%ynucl eic acid rml ecul e, characterized in
t RSEONAING: i OhClaipe dith 1Recor di ng to any one of

VL BB i e LRSS BAUE N B o SE D
No. 7, SEQID No 8or SEQ ID No. 9 or at Ieast part thereof

15. Vector, characterized in that it comprises an isolated DNA molecule according to
any one of claims 13 or 14.. A _

16.Recombinant cell, characterized in that it is transfected with a vector according to
claim 15.

17.Pharmaceutical composition, characterized in that it comprises a protein
according to any one of claims 1 to 12, or a polynucleic acid molecule according
to claims 13 or 14 or a vector according to claim 15, and a pharmaceutically
acceptable carrier.

18.Use of MCP-1 mutant protein according to any one of claims 1 to 12, a

—polynucleic-acid-molecule-according-to-claims-13-or-14, .or-a-vector-according-to-- - - -

claim 15 in a method for in vitro inhibiting or suppressing the biological activity of
the respective wild type protein.

19. Use of MCP-1 mutant protein according to any one of claims 1 to 12, a
polynucleic acid molecule according to claims 13 or 14, or a vector according to
claim 15, in a method for preparing a medicament for the treatment of a chronic

or acute inflammatory disease or autoimmune conditions.



No. 7, SEQID No. 8 or SEQID No. 9 or at |east part
thereof. 15. Vector, characterized in that it
W@ oinp/i1ss8s an i sol ated DNA nol ecul e accordi ng POT/&R3008/006298
one of clains 13 or 14.. 16. Reconbi nant cell,
characterized in that it is 20ansfected with a vector
2@.cUse aicogrding td elaim 19, charactinizedun thatitbeinfaompetary disease is
characterized in that it.co r se ein a cor
 selaged e, ecgrs%omr&"pz avaoRA i Bvabghfimtatory
o%%'d%e%%@o ESro‘iél n?f‘a [, Engéstdd h@ért%iﬁﬁ‘étd?ﬁschemla
according to clarm 15, a phar maceutically
acepetfadior irgamyr i er . 18. LBe of MCP-1 nutant protein
according to any one of clainms 1 to 12, a
- pol ynucl ei c-aci d- nol ecul e accordi ng
to-cl ai ms-13-o0or-1-4-, or-a-vector-according-to claim
15 in a method for in vitro inhibiting or suppressing
the biological activity of the respective wild type
protein. 19. Use of MCP-1 nmutant protein according to
any one of clains 1 to 12, a polynucleic acid nolecule
according to clainms 13 or 14, or a vector according to
claim15, in a nmethod for preparing a nedi canent for
the treatnment of a chronic or acute inflammtory
di sease or autoi nmune conditions.20. Use according to
claim19, characterized in that the inflammtory
di sease is selected fromthe group conprising
rheumatoid arthritis, uveitis, inflammtory bowel
di sease, nyocardial infarction, congested heart
failure or ischem a reperfusion injury.



