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These membrane receptors, all heptahelical G-protein coupled receptors, allow
15 chemokines to exert their biological activity on the target cells, which may present
specific combinations of receptors according to their state and/or type. The
physiological effects of chemokines result from a complex and integrated system of
concurrent interactions: the receptors often have overlapping ligand specificity, so that
a single receptor can bind different chemokines, as well a single chemokine can hind to

20  different receptors.

Usually chemokines are produced at the site of injury and cause leukocyte
migration and activation, playing a fundamental role in inflammatory, immune,
homeostatic, hematopoietic, and angiogenic processes. Even though there are
potential drawbacks in using chemokines as therapeutic agents (tendency to aggregate

25 and promiscuous binding, in particular), these molecules are considered good target
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preventing the excessive recruitnment and activation
of | eukocytes (Baggiolini 4, 2001; Loetscher P and
Cark-Lewis I, 2001; CGodessart N and Kunkel SL, 2001).
5 Studies on structure-activity rel ationships indicate
t hat chenoki nes have two main sites of interaction
with their receptors, the flexible am no-term nal
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Chemotactic And Activating Factor (MCAF), has been identified as having a central role
in inflammation, being capable of promoting the recruitment of monocytes and
lymphocytes in response to injury and infection signals in various inflammatory
diseases, different types of tumors, cardiac allograft, AIDS, and tuberculosis
(Yoshimura T et al., 1989; Gu L et al., 1999). The physiological activities associatedwith
CCL2 have been extensively studied by means of transgenic animals, which allowed
the demonstration that this chemokine controls not only monocyte recruitment in

inflammatory models, but also the expression of cytokines related to T helper



3 responses and the initiation of atherosclerosis (CGu
L et al., 2000; Gosling J et al, 1999; Lu B et al,
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| oop and a beta sheet overlaid by an al pha helix at
the CGtermnal end, and fornms honodi ners, even though
has been 5 detected as a nononer in specific
experinmental conditions (Handel T et al., 1996; Ki mKS
et al., 1996; Lubkowski J, et al., 1997). As for many
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cul t urparticbirthel réls dfintetzalith3ACGL2 @econidrainding dnli-eBtvaitoh WadP- 1
(a CCL2 variant |acking residues 2-8), antagonizes
Cldedazsbeving that ierént mutationoin tehierniahdgierghipsteomediméregionf
the CCL2 nmutant containing the P8BA substitution were
252 PH S8 Gk agtivtiog nsuelk Bﬁa FECRRMY t RANdingrsdlisity. A eafion Phn
t he reco%ﬂktl on of the viral

chemotaxis ition of adenylate cyclase, and stimulation of calcium mﬂux (Paavola

C et al, 1998). While one mutant described by Paavola, herein called P8A*, does not

dimerize, but maintains original potency and efficacy, another obligate monomeric

mutant described by Paavola, herein called Y13A*, was shown to have a 100 -fold

weaker binding affinity in vitro, to be a much less potent inhibitor of adenylate cyclase

and stimulator of calcium influx in vifro, and unable to stimulate chemotaxis in cell

culture. Similarly to Y13A*, a mutant, [1+9-76]MCP-1 {a CCL2 variant lacking residues

2-8), antagonizes CCL2 activities in vitro.

The binding properties of the CCL2 mutant containing the P8A substitution were

also studied in an expérimental model based upon the recognition of the viral
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WD 2005/ 037305 PCT/ EP2004/ 052572 4 chenoki ne bi ndi ng
protein M3, denonstrating the efficient binding of

et al., 2002). Moreover it 49as been shown that
nmononeri c variants of chenoki nes, such as CCL2- P8A,
are devoid of activity in vivo, although fully active
and i ndistinguishable fromthe dinmeric formin vitro
(Proudfoot A et 5 al., 2003). Exanples of CCL2

mut ants i nvol ving residues not affecting the
dinmerization profile of the resulting protein have
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dprofite of Fwtrésoliing pdtedT Hageclpet Rieebdy debdrigaddn thdidergare be feadiod
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mut at1 on eucl ne at OSItIOﬂ
(SEQ ID NO 4) are useful as nedicanments. The
variants described herein are useful as nedicanments
for the treatmensuMMARYaQR THETNVENTJON nf | ammat ory or
i nfectious di seases. Pol ypeptides conprising SEQ ID
25 N@ha@bendurprisbge foorainmat ivariantg) ofSte@odirmer Kimin@ cheirbdiines,
further nutation to isoleucine at
such as CCL2, having a single amino acid substitution in the dimerization interface that
alters the pattern of hydrogen bonds, so as to result in an obligate monomer that binds
to the receptor and has agonistic properties in vitro, can antagonize natural
chemokines and have anti-inflammatory activity in vivo.

The variants described herein are useful as a medicament. Polypeptides
comprising SEQ ID NO: 2 and those comprising SEQ ID NO: 2 with a further mutation
to isoleucine at position 64 of SEQ ID NO: 2 (SEQ ID NO: 4) are useful as
medicaments.

The variants described herein are useful as medicaments for the treatment of

autoimmune, inflammatory or infectious diseases. Polypeptides comprising SEQ ID

NO: 2 and those comprising SEQ ID NO: 2 with a further mutation to isoleucine at
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i nfecti ous di seases. |In ones exanple, polypeptides
conprising SEQ ID NO 2 and those conprising SEQ ID
NO 2 with a further nutation to isoleucine at
position 64 of SEQID NO 2 (SEQID NO 4) are useful
5 as nedi canents for the treatnment of nultiple
sclerosis. The variants descri bed herein are further
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an adheé vaiantsndesartied dibreia)areofurtite) psedl) inameiiokly pe ptebithent of
conprising a), b) or c) and an am no acid sequence
béYemgineg inflannaatopt andeinfectieshdiseaseharbugamethesisesmieiissethe as
wel | as the caorresponding 15 nol ecules in the form of
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COprISIhg an ob Igate nmononeri c antagonls

C bapeking SEQ/Br NGt b)demypdptrtoRgTstl BEQUS ®d: 10c) Qan Retve
-chenoki ne protein sequence, for exanple the am no
aoidntstr) gEncka pdlypSEE@ doBpriNiEy a)2b)bus el dnaminbecid epatcant
gfl on of a human i mmunogl obul i n heavy chain (SEQ I N
Ons'yg tOTh eProteim gteaitthan reaitl Laherprkine;i ascwall s shareserraspleding r

produci t hese fusjon proteins.
molecules m he form of their active fractions, precursors, salts, derivatives, complexes

or conjugates.

The invention further includes pharmaceutcal compositions containing a
polypeptide comprising the obligate monomeric antagonistic chemokine variants of the
Invention.

The Invention further includes fusion proteins comprising an obligate monomeric
antagonistic chemokine variant described herein fused to a non-chemokine protein
sequence, for example the amino acid sequence of SEQ ID NO: 2 fused to the
constant region of a human immunoglobulin heavy chain (SEQ IN NO: 5). The

Invention further includes methods for producing these fusion proteins.
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herein conprising: a) making single point nutations in
CCL2 that block its ability to dinerize; b)
identifying said variants that bind to the receptor
and show agonistic 5 properties in vitro; c)
identifying said variants fromthe group identified in
(b) above that are further characterized as
inhihiting peritoneal cell recruitnment. Qther features

and Ja%/é[mné@efgr”@f mflwés imeledst ProTsreaRng fobebligalimenemercs r om

th f ol | ed t 10 DESCRI PTI ON OF
ﬁé‘a%i‘%\n}?@@"ﬁq@ !130%39‘?‘%%%?&? réfsl'”g'(r;quences of human
t A N P1
35007 @8’%@%&“%@’?’“@‘%@ B TSR E o 2,

mat urg %gﬂl%/m (s%'é_‘Q/athsl\mat Bd 1JTRE WEé:éptg‘CEr% rrg% bk 1D

Re mutation in position 64 to |Isol’eucin
(I\/B41) cperlR@¥BAloi N CCL2* and CCL2*- P8A; the rel evant
mut at i on P8A is bold and underlined. Fi gure 2: graph
conpay iidegtiffing @aic edribntd et thié Groupadenttitd i () ¥booé thitaedirbernant
human CCL2 and CCL2-P8A with the baseline in the
per i t orveadctegzt bs infddting paritongpl e sempitment. Fi gure 3: graph
showi ng the dose-response inhibiting activity of
CCL 2-4t®A fqafyrep gngh @ vaptages ef ﬂafeelnvenwécw"ﬂ e reppRrenh EYm NS
?ﬂ gjlfferent i nducers: CCL2 (A) or
T ”‘6@19)9’8%"6 d3sgPiB) : the results are conpared with the
baseline |l evel, a negative control (vehicle only,
saline) and a positive control, Dexanethasone (Dex;

only in B). WO 20854837395 0P 5l FRaRRA4/ 052572

Figure 1: amino acid sequences of human mature CCL2 (residues 24-99 of
SWISSPROT Acc. N° P13500; SEQ ID NO: 1), mature CCL2-P8A (SEQ ID
NO: 2), mature CCL2* (SEQ ID NO: 3), mature CCL2*-P8A (SEQ ID NO:
4). The mutation in position 64 to Isoleucin (M641) is boxed in CCL2* and
CCL2*-P8A; the relevant mutation P8A is bold and underlined.

Figure 2: graph comparing the cell recruiting activity of recombinant human CCL2
and CCL2-P8A with the baseline in the peritoneal cell recruiting assay .

Figure 3: graph showing the dose-response inhibiting activity of CCL2-P8A in
peritoneal cell recruitment assays using two different inducers: CCL2 (A) or
Thioglycollate (B); the results are compared with the baseline level, a
negative control (vehicle only, saline) and a positive control,

Dexamethasone (Dex; only in B).
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and a negative control (saline). Figure 5 G aph
showi ng the efficacy of CCL2-P8A in reducing clinical
scores in an 5 animal nodel for nultiple sclerosis
cal | ed EAE (Experinental Autoi mmune

Encephal onyelitis), either when the aninmals present a
mld disease with low clinical score (not nore than
2, A or a severe disease with high clinical score

( Bigure B aPrarl shogjng thenighibiting sctjtveof Bl vabyniyiediced

observed usi the vehicle onl ativ control) or
pos.t.viunewﬂ%"%ahonfaa?avttheere%éc @? wm%s Slipgyovel, and

Interferong azve gtr‘o hee nunber of asterisks on the
bottom §"°9 Cﬁ 6?1 indicate the | evel of
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”eans P <fim@Pmodal For nm:ﬁa@&:lepcﬁg c@lﬂed EAR @xﬁe’f’xﬁneﬂ? ARSImRTHe 001
as cal cul ated by one-way ANOVA followed by Fisher

test). Eacdphgumyeitid; eigéramon %cavmng plebedt 4 mild Bisdabean@ith
activity of CCL2-P8A when admi nistered at different
dosages lowcligical sove freet more ther 2; Aper askiiers diseefst aithrhighiciomical
(DNFB-induced inflanmation on the ear of sensitized
m ce); tshae &f et 8 Bf thaodatpapganrsied thigose pbielyaR uHo theie
ear swellin vqurre after the treatnent, and it is

conpar edeh'% 0 rteH@‘V? OIS PRFUICSPRIPIGI &e EARMAde @8R
t d, but I d.at, d 5,2 DNFB

i mal | SS9 B0 YO R GeWE A RES BU Sty

vehicl e lrjidfcgt@ttl%dlﬁ\%‘?’})f’ stﬁlgkgalasﬁymﬂa dptfrth% &i o‘lﬂ‘ée‘vgd when

Dexamnet haso e sane nmanner

of CCL2-5] dtﬂh@ Ykt WE biacBRSIHEE nRbnsdRY 06 « t he
day afte?r ﬁee tregt%ltgnt nand tﬁg chal Ineﬁge)nsqél gure 7:

Al t er natnigdgs f<00NTBnd ™ M&hpBBM, bh@lcuistadbyaRe gananaved by

single/multiple 25 am no acid addition and/or

subst i t utlbwal by Apheotestpy f usion to residues 243

Figure 6: graph showing the inhibiting activity of CCL2-P8A when administered at

different dosages in an animal model for skin inflammation (DNFB-induced
inflammation on the ear of sensitized mice); the effect of CCL2-P8A on the
volume of the ear swelling volume after the treatment, and it is compared
with the following controls: animals not sensitized but challenged at day 5
with DNFB (A), animal sensitized and challenged with DNFB but only
vehicle treated (B), and animals treated with Dexamethasone (Dex;
administered in the same manner of CCL2-P8A). The values were
measured at day 6 (the day after the treatment and the challenge).

Figure7: Alternative forms of CCL2-P8A that can be generated by single/multiple

amino acid addition and/or substitution (A) or by fusion to residues 243 -
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WO 2005/ 037305 PCT/ EP2004/ 052572 8 474 of human
i mmunogl obul i n | anbda heavy chain IgGL (B; CCL2 signha

underlined). DETAILED DESGRI PTI ON OF THE | NVENTI ON 5
In view of the above nentioned evidences in the prior
art, there is no indication that a CCL2 variant,
resulting fromat |east single am no acid substitution
in the dinerization interface that alters the pattern
of hydrogen bonds so as to result in an obligate
nmononer binding to the rece&%or and havigg a%onistic
e

pr oper t 464 of Timgn mmynogtebin lampradigeiichan (@81l P98 and
in general can jnhibit cell r itment and/or 10
Do Riele sl ietinS G SR Mg TR

substitution is preferably at position 8 in human
mature CCL2, and in particular it consists of

repl aci ngPr olpie EpRRKEGbE NN ani ne.

These variants do not contai-n an additional nutation

I Nt NevidNos el B8Ve GRALAIRGRALIIG € pr art, Here iOFo ikdicalidn
human mature CCL2. 15 An exanpl e of the above

desica iICBET v@iafts tesiiin i fom Sat iledst rsMBIO Naeino CacMasubsiifationoih tiehe
mature formof CCL2 called CCL2-P8A which can be
esiperestve ihtasfatehibat atess thepdtterd iohiydoges bosdsrsglae tosreda ini dnut | on
of the Proline in position 8 to Alanine (SEQ ID NO 2)
oPbligate Menemercingdig todher regeptareand Baying eganiglici reavertissnip vibosicay
expression of the protein) of Methionine 64 to

| B9 HQL'Q( §EC§"’P’D3NO.‘” Qf)”?ra"rﬁ%‘ Bt GerdmenbrangPol i ne
8mhp A{aninﬁm%an am no acid 20 having a different

ol ' BREari 61y OF the cheni cal group possibly form ng

hydr 0 : - ant ' S an
obi 1 gaF RO o BB S Pt a3 R Tl Ak AR
COOS, 4 iR JarBBlaNPLAGH & rEm¥ihd BroRa U Makieg wilkCdn Anlny.-
Phar maceuti cal uses, nethods, and conpositions that

C Aiesberiatidvediembih 3h adétivvil saged iff ted pobit@sersSpadd o6,
obligate nononeric variants of CCL2, called CCL2-P8A
20, anid oCCm2rt mRBACCLZan be al so envi saged for any ot her

obl i gate nononeric variant of
n example of the above described substitutions is monomeric variant of the

mature form of CCL2 called CCL2-P8A which can be expressed either as including the
single substitution of the Proline in position 8 to Alanine (SEQ ID NO: 2) or as including
a further substitution (improving expression of the protein) of Methionine 64 to
Isoleucine (SEQ ID NO: 4). The substitution of Proline 8 to Alanine (an amino acid
having a different orientation of the chemical group possibly forming hydrogen bonds)
generate a CCL2 variant acting as an obligate monomer. CCL2-P8A and CCL2*-P8A
can be considered as molecule having equivalent activity.

Pharmaceutical uses, methods, and compositions that can be consequently
envisaged for these specific obligate monomeric variants of CCL2, called CCL2-P8A

and CCL2*-P8A, can be also envisaged for any other obligate monomeric variant of
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WD 2005/ 037305 PCT/ EP2004/ 052572 9 CCL2, or of other
chenoki nes that are naturally active as diners, that

shoul d present antagonistic and inhibitory properties
simlar to those of CCL2-P8A and CCL2*-P8A agai nst the
nat ural chenokine, and therefore they should have a
nmedi cal applicability. 5 One aspect of the present
invention is the use of an obligate nononeric vari ant
of a honodi mer - f or m ng chenoki ne, for exanple CCL2

IS known to be a thera eutic target for various
d ﬁgé?agrééoth% alefnolsiRes ke rﬁfvm%ac Yerdf rﬂ'anndh’rg AR gengiated in
Igﬁectlous seases Such variants resuylt from at

SEMEYFRNBRH TEseIuiats SIS PIepeit EAORHia AT bty RoRees
p@]{n 147t @th8ieo$yd?:i?-9§i‘ &gﬁ I§§A etxsqgﬁﬁfgne natt{ra% cnemofgne and

erface

OmeFe%%ttﬁey%UBﬂ%aH%é\Ealgﬂpﬁlgtﬁnt}0 t he receptor and has

agonosti ¢ properties in vitro and antagonistic

Pr opednk a§BctioNthd/ pri¥Rnt iMEntigEL kNEBsd AR B¥kh &N horlohed variant

pharmaceutical conposition, in particular for the

t peathoredimedfornifige stemblireN fod fexar@ldt CELINMIER, is | kidwWnatoTrator y,

or infectious diseases. These in vivo antagonistic

pthefaeeuti¢ dmgehdy \pe@iondisesses, deiot as reuagsays iafahmowmbmgort he

eval uati on of properties such as 15 the effect cell

r éﬂéeﬁww ﬁﬁa%ea WC*@ V?éarrbssliewt dere @h*feéﬁsbﬁn oRnesidtshlestitption thet i on
tory nol ecu (a chenpkine such CCL2

i @%eéﬁ “Fe Pa{“ﬁ efavﬂv)@sw hoggset th%‘i‘“%%ﬂ%lﬁﬁﬁ??f of saigt emgifyle; Yat e

oAb TRl BROMAR: e R e 1 e BT TR er s
P ngtn? o%fnd m{tggzoggt%npr%%mgi in WY %schWeelngfeQ,eM’ in abeI ng

I ne an am no a own to be cul arl

r g}hanm@ancaﬂ OdomBasltiar | ih SkHrR@ar 2P 18d qregt%nesa fplleﬁanh)\ﬁdlifogen
bonds i nvolved in the formati on of protein conpl exes

S agbsimasneh oeahai@y, Sor tnkeetiosd RIBERBeANTHAS: AT i vido SanRgénistidut i on

shoul d be the substitution of a proline wth

N EIpgutes maneecenrd aviderdibiashaysAlldveng et evalgttign of proertiss sugi @&

am no_acid substitution should be the substitution of

n&ﬁ peel paereeriment Hcihd wﬂpneua [oawinigntee iadyctiom atith t 4he
reospeC|f|C|t en bonds results altered.

lammatory molecule (a cP\/emo[(me sugh CCL itself, thioglycollate, or ovalbumin). '
The obligate monomeric variant may result from a single amino acid substitution
in the dimerization interface that alters the pattern of hydrogen bonds. More preferably,
being proline an amino acid well known to be particularly relevant for establishing
stereospecific hydrogen bonds involved in the formation of protein complexes such as
homodimers, the single amino acid substitution should be the substitution of a proline
with non-proline amino acid. Alternatively, the single amino acid substitution should be

the substitution of non-proline amino acid with a proline, so that the stereospecificity of

hydrogen bonds results altered.
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ingredients in pharmaceuti dal conpositions include:
a) an active mutant; or 5 b) a pol ypeptide conprising
said variant, or said active nmutant, and an am no
aci d sequence belonging to a protein sequence ot her
than to said chenokine. The term "active" neans that
such alternative conpounds should maintain the
functional features of the CCL2 nutants of the present
i nventYPAtve faams of dhp mormesg oaiaple of dlg chompdingarjasmiagh d
inhibjt cell recruitnmept and/or inflammtory _

- SIRaPHidgs 2bovs iR @Eﬂ% & eeflBh e eEediefa otbp Fiaceutical

a N S . defined herein, as an active conpound
ag%@%gﬁﬁ%%@%gthe I nvention, can be in the form of

thei%)qﬁg&wgm&&@%fions, precursors, salts,
derivatives, conpl exes or conjugates. These

al t ennat dolFepfRMIBABHIAG sad RuribidtdR 8H€ il OmGSRAE BEREINo
nol ecul es with changes to the sequence of the

MDNOIMeracie sagagncardongifto & hroteih esgehcai@ier fhart tBakOcherdSkine.
chenoki nes that do not affect the basic
char dét &rm Sciive'smeins thhiomgdalaeateze mampBads gxaidplaietain the
CCL2*- P8A has been generated on the basis of a nutant
ofunetienapfeptyrey & thgS 242 Bitantsobihe prpsepttientipna |- 4 8Twivid sntegonireal
activitjes put has inproved properties regarding
S%E%'@HWSP AP CoRR B EeR;apHOT InfpRMakGRt raRsEiRp st i
proper.t | t he nonoperi ¢ variants of .
honng%ﬁéﬁg?g&ﬂgﬁﬂcC%ﬁmgﬁ%ﬁgpﬂggaﬁ@#“ﬂgﬁm@bﬁ%glmﬁﬁd
eX&Bhaf dcSehiddab & Wale - S : ni st,
can b% né?ﬁwgﬁngh?m%ﬁbgv%ﬁg%g?E%ﬁrgfggﬁ%%ﬂwgﬁéﬁggtive

NPe@Ros; salld)isivati6R! BEMEMs ScorfiRbggul es i ncl udes nat ur al
or synthetic anal ogs of said sequence, wherein one or

nor e Taese nadteraatived corepirde ese hewesdbeedmpdstad, modeligt egh, or
substituted, provided they display the sane
bftahasgite dhe sasitiéngd toly the asramtrer vadad ofnihé hemquines-ring
i nvention at
chemokines that do not affect the basic characteristics disclose d herein. For example,
CCL2*-P8A has been generated on the basis of a mutant of CCL2 (CCL2-M64! or
CCL2%) that maintains normal CCL2 activities but has improved properties regarding
the recombinant expression.

The antagonistic properties of the monomeric variants of homodimer-forming
chemoines defined above, and exemplified herein using CCL2-P8A as CCL2
antagonist, can be maintained, or even potentiated, in the active mutants. This
category of molecules includes natural or synthetic analogs of said sequence, wherein

one or more amino acid residues have been added, deleted, or substituted, provided

they display the same biological activity characterized in the present invention at
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WD 2005/ 037305 PCT/ EP2004/ 052572 11 conparabl e or
hi gher | evels, as determ ned by neans known in the art

are intended to be the cornéspondi ng sequences of

human chenoki nes proteins identified in other

organi sns, |ike nouse CCL2 (SWSSPROT 5 Acc. N

P10148). Artificial anal ogs of the nononeric variants

of honodi ner-form ng chenoki nes are intended to be

pol ypept des prepared by known chenical synthesis

and/ or by site-directed nutagenesis technigques,

c 69iFRIaRie rrTigher lavels ndsteaghed Sy meant lwwp Byheart agsf dissly e ng

DINA sequence (such as DNA shuffling, phage
r?ﬁWﬂ?W%E?%Etlon) by conputer ai ded design studies,

ohi oAb oS arer PP oG B Ao Rt i o Fihen *
corgspondiag m.;;awﬁﬂga ﬁdoth%g)o@mrng g thoRERi 898y 9inor

pol ypepti rout’i nel'y obtai

t a&d RephM4gn&Gmh éﬁﬁlgds Q:@fh)! mofdnietic tdRantd &%orﬁéo‘iméﬂffdrrﬂlgg the
teachi ngs presented 1n the prior art and in the
ExiamekiRs akehNded fotie RN euRiabeLpremRA DY fkhdwnahdniidal &indbsis

nmut ants nmay have one or nore am no acids being

S aiokdr byt dite-@ickcieth motbdreesis paabiidub D oenbobto@Ceéhnaoytks Bobaievel

rel evant for generating CCL2 15 antagonists (WD

03] g4oty8) DNA meanence fjeinase DWA tshufftrige plsoe slispiay/selasient byon,
preferred changes in the active nutants are comonly
k U eBdod 5P Flis) Yy By ohgrainen Seiiis eiieh!oHgreofand

OB RO sa'rogsupﬁeﬁ%'v iR TRl e a2 ¢
S %I go gﬁé\yﬁé& l\/\%cl’? %aWbe %utm% Rc%l anf? %8@%6)5)} +ng%t‘ oréi x%r osrkq & to

e the structure caI functlon

Of[hefah%ur@%e%‘ééh Ras pﬂegen{eém%%ﬁ& alt mtm thpeernslésoaéewand
del etions of anmino acids may al so be nade in the

abov &otgbiie pBiBOAIFRa @fitais BPhHe eletoRmbBgmihhigdids béiknCt i 0
n, particularly if the insertions or deletions only

i mwsitwel & ftew rasiiond oA CCIds andefognd, relavede for yereyatinga0dL2
preferably under three, and do not renove or displace
amitpaonigieYB03NHPBh are critical to the functiona

conformati on of a protein or a peptide
In accordance with the present invention, preferred changes in the active mutants

are commonly known as "conservative” or “safe” substitutions, and involve non-basic
residues. Conservative amino acid substitutions are those with amino acids having
sufficiently similar chemical properties, in order to preserve the structure and the
biological function of the molecule. It is clear that insertions and deletions of amino
acids may also be made in the above defined sequences without altering their functio n,
particularly if the insertions or deletions only involve a few amino acids, e.g., under ten,
and preferably under three, and do not remove or displace amino acids which are

critical to the functional conformation of a protein or a peptide.

t he Exanpl es bel ow. Nat ur aPCERP200g852572
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WD 2005/ 037305 PCT/ EP2004/ 052572 12 The literature
provi de many nodels on which the sel ection of

performed on the basis of dtatistical and physico
-chem cal studies on the sequence and/or the
structure of natural protein (Rogov SI and Nekrasov
AN, 2001). Protein design experinents have shown that
the use of specific 5 subsets of am no acids can
produce fol dable and active proteins helping in the
classification of amno acid "synonynous"
s u bstTh? W3t p Brovidei nesy ©edeisioa Whigh the %e&gtlon ¢f consprvasinpadag ed
t in str cture and whi ch canég %%ed to detect

fa?ﬁ Wjons,6a B geriofied GF de DRsie| iRl ceh AR AsIca ropgycal
(Q{H&&h% “hR sre,r%leﬁacle andlzr 91e sduc;mqe O?lea’}uraypqaelnls ogov. gl aaCI d

gr oups And hose

dsgﬂrﬁgﬂAN QOO-H?Q o?elrl deSIErpéxggT it ﬂmlsﬁowntﬂﬂ@th@ HQ%EE;%@EC‘ on

I oni ne eu0|ne conmon

Cllpdets Bﬁﬁnuhbaé(cﬁ:isQﬁ@'ﬂro@lﬁh@a‘@ﬂbblésénﬂgac@e§)|rcftH|r|saﬁeIMg bl @ A
further group of active nmutants of the nononeric

v aladsAcHtion &famind eacl osppeHynmBls: sibetitibisowedhedam bk Mg eyl ned
above are peptide mnetics (also called
pepbitadaiedrint drater) structim, ankdivbich tdmebenamedup eletedt fynetiptal del or
pol ypepti de has been chem cally nodified at the |evel
18rugtraghtmaledszani garalpagdMerpli Litsst abf208 The senenvenoeshiniingl ity
and/ or of the ti de backbone. These_alterations are
i ﬁ&"%ﬁ’{%’a and d“%er @gf? EPE SYPOMBINET 9ruUPY &P hePh d§f'%‘f’ mﬂﬁ@e !

| SER60ES SphnLM PRShTRE MR SR BB Ko it ney
E@[?rpsﬁ?m5@??%§eﬂ%&hgf§ﬁ@F‘ctn{éﬁaes For exanpi e, | when

e peptide I's susce e to cl eavage by pepti dases

f ol I QWiihgr gretB of SHRGHUERR of b %oﬁcﬁr%n@#’embrﬁs%f tleSofodMiePb! em
repl acenent of a particularly sensitive peptide bond

Wiotriingecheraotings defiédboee Pe pptiddenimstioRfalbCcataipeitmvingies)a

peptide nore stable and thus nore useful as a

t hevhip e batge of Beptidé emblyneptida basrbept deminain thodiffed airthellevelam no

acid residue is a standard way of rendering the

pETSCE53 SRSV 08 b ol o ane Prteinby
simlar to organlc conpounds ot her than

pEfﬁﬁS‘? Gliegations ase, infeaded (P PHVide FRNSENC Vtieps Qi fhe homodimer -

forming chemokines having similar or improved properties in terms of preparation,
potency and/or pharmacokinetics features.

For example, when the peptide is susceptible to cleavage by peptidases following
injection into the subject is a problem, replacement of a particul arly sensitive peptide
bond with a non-cleavable peptide mimetic can provide a peptide more stable and thus
more useful as a therapeutic. Similarly, the replacement of an L -amino acid residue is a
standard way of rendering the peptide less sensitive to proteolysis, and finally more
similar to organic compounds other than peptides. Also useful are amino -terminal

blocking groups such as t-butyloxycarbonyl, acetyl, theyl, succinyl, methoxysuccinyl,

aci ds substituti ons can bRCT/EP2004/052572
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25 bl ocki ng groups such as t-butyl oxycarbonyl, acetyl,
t hey/, succinyl, nethoxysuccinyl, W 2005/037305

dansyl, benzyl oxycarbonyl, 181 uorenyl nmethoxycarbonyl,
nmet hoxyazel ayl, net hoxyadi pyl, nethoxysuberyl, and
2,4-dinitrophenyl. Many other nodifications providing
i ncreased potency, prolonged activity, easiness of
purification, and/or increased half-life are known in
the art (WD 02/ 10195; V'IIain thal , 2001). 5
Preferred alternative, "synonynous" groups for am no
adiberyl | asipylucrzalayl.n darst | keazylonicreanyc Sluarewy eeearbrstli ned
in Table I'l.. A non-exhaustive |ist of am no acid

dE’th)%%ZF'?/yésmet@P‘@@W' n’E‘?”ﬂPd@“%?ﬁi' r‘?‘B‘? 366’1?("3%’*]%“ A6y o8 b)

SRR Pl R peigG TR B B s oo
i hOEBNBIOLLD ook sy AUTRONI B 051 DB | ©

ormpro

3, 4- @lhyey Q?ébﬁat%%wb@hé\ﬁ' §ups folanﬁé’ Qr!m‘éh’%P&é(éd ugbébﬁdene

and phenyl gl yci ne. amno acid derivative'

| RinRfE e tRde @dihddon Ha(bled Q¥ nof RkHAGstRGibGf drlikeacia h@mm@l
entity other than one of the 20 genetically encoded
nalscu inallidey aroic@sebutyrin gacandAivd  ydioxysrolink MHymat,2,8,¢ddtralydrot he
am no acid derivative nmay contain substituted or
nEwﬁmbgﬁiCpQHemdﬁhﬂc%rbOWi @tdi élifiyarcaprolioarl-- béazdliiveedr |,
branched, or cycl i ncl ude one or nore 1s
hea ket 3its L hPﬁ‘épr%{‘ﬁ? n64’3813/6{018@?“?\/&ﬁr%@o’%‘éf‘f"”ﬂ%a%de de

novo, or obtaﬂged from commercial sources

( PAP BN NS ONBY'S¥HEM AG Swit zerl and: Bachem USA).

The th g Iﬂg’o%@ ﬁer.%%e" shrﬁen%&%rhaﬁfn‘o%o@&dam nt&%o@-ﬁ(‘c’?%he‘?rﬁﬂp nt
"bd'{ﬁltoihﬁtsthanq{ng ofV{ﬁel do #ﬁb‘ﬂwm bridode N Bat i} ocfcb'r'ﬁ i bcigdd e

Bal se PM 2000 ebi owski A et al 001). Various
npdrizoieko the @pinb @ad HearoQd MBRtdnAl sutﬁ,ftaw@ralon AibsMQed2ikynci ds

into proteins, using both in vitro and in vivo
t maisteh diat omn by $teenBranthedporotyeicaad/ oy indludpraw er proct ei n
structure_and function are also disclosed in the
| hetespatamgr Ehe( Meinpghrisk doyivatiyon cap 0O @Rde deheovpoe sidsited from
I nvention discloses the use of nmononeric variants of
t p%nmermal sources (Calbiochem-Novabiochem AG, Switzerland; Bachem, USA).
The techniques for the synthesis and the development of peptide mimetics, as
well as non-peptide mimetics, are well known in the art (Hruby VJ and Balse PM, 2000;
Golebiowski A et al., 2001). Various methodology for incorporating unnatural amino
acids into proteins, using both in vitro and in vivo translation systems, to probe and/or
improve protein structure and function are also disclosed in the literature (Dougherty
DA, 2000).
The present Invention discloses the use of monomeric variants of the

homodimer-forming chemokines, and their active mutants, as active ingredients in

pharmaceutical compositions, as well as of proteins comprising their amino acid
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mut ants, as active ingredients in 25 pharnaceutica
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am no acid WD 2005/ 037305 RET/ EP2004/ 052572 14
sequence and an am no acid sequence belonging to a
protein sequence other than said chenokine. This
het er ol ogous | atter sequence should provi de additiona
properties wthout inpairing the pharmaceutica
applicability. Exanples of such additional properties
are an easier purification procedure, a |longer |asting
h&iapence prd ?”rﬁ"b’%?o%?'dfsP%‘Pfafg belefigigg iy pipige spquancarother than
Ioc I|zat| s latter feature is of particular

emeiig Q?‘BrhetafelPQOH? i S&quegf?e%wq REovige a@sﬁmr@f Prengditon or
c r s in th above defi nj
SWH‘?@ Pl G, 2% "ﬁce‘f’lm' SRIRRIT cBoRPRY ff Spomigherd

I

| Sof’értleg &4 ah @%sﬁelpgun ro\é@@rreo? Igr‘?g{tjir 94 %ha\{m% #b&dyﬁmds,

tron an tlon ese pepti
f @rcéxirdcélféfaﬁlgealli%hgn ﬂlﬁs%?ter\/mrr@ls %Rlcm%\ﬂo@énké’for hdRhigy Act s
with ot her nol ecules. 10 Design of the noieties,
| bgamdgoupati ELisioh BB @ric @Seivshduds®h hﬁ&&)oﬁﬁ&bf Gtoh 3hegt es
for the construction, purification, detection and use
otllofvaitbesemoperaerie vangntsaip ee lngatizet! i trobi spave sB@el not by WHeee the
literature (Nilsson J et al., 1997, "Applications of
cl§p'efen prd Ryefisetion afipsthepiidess's fagifiteled byigiso berk 6812 A .
Vo| . 326-328, Academ c Press, 2000; WD 01/77137).
ABHWH?HWHﬁmbwg?%Fﬁ sequences which can be used to
generate a Iternﬁt ve for

e T R T Weimlﬁwaa HRRRIES

nonomner C var

dﬁg E&Srlgm?onop ficBoft dette&gn MG, o?Fusﬁﬁvt {t&r% alre vHJiezf‘ dlsgl%n%l ns

rane- ound proteln, COHS ant

r ﬂglhé)lﬂerétE@ N%gdnoﬁat,al Mot iR dafAt 'op&ln%ggrﬁér@§ and hybrid
extracel Iular protelns signal peptide-contalning

pproikigd” Mestho8X Badyiol S Ve nezb-3280 Mt aleic FgesP WO IS .01/T1e7).
choice of one or nore of these sequences to be fused

t &dditbres! proteio reUerceswaich eamtbe used fiaugrodrate aiative faamed thesec 20
use of said agent. Wien the additional protein

s eljerimmenomgs viasiants lEhopadiee rddrming ehemaldinpa @ daingsifabove are
extracel lul ar, export signal, or signal-peptide

c@ﬁﬂﬁ?%Pﬁﬁ”ﬁ?@W@]ﬂ@wméﬂﬁdﬁﬁmmﬁﬁgmﬁﬁﬁﬁﬁﬂTN@mWQWﬁ&Ht to

con%%n?geegtio%ch rr1eglon mul%(r%errlga |ce>n ldounlwa%rs g)Rraceﬁ:dlar pro?el Sg?ntal can
peptide-containing proteins, export signal-containing proteins. The choice of one or
more of these sequences to be fused to the monomeric variant is functional to specific
use of said agent. When the additional protein sequence, as in the case of the
sequence of extracellular, export signal, or signal-peptide containing proteins, allows
the monomeric variant to be secreted in the extracellular space, the agent can be more
easily collected and purified from cultured cells in view of further processing or,

alternatively, the cells can be directly used or admini stered.



easily collected and purified fromcultured cells in
view of further processing or, alternatively, the
wa@els®3eh be directly used or admini stered. VETT/EP2004/052572
2005/ 037305 PCT/ EP2004/ 0528332 15 The obligate
nmononeri c variants of honodi mer-form ng chenoki nes
defi ned above can be also used in other preferred
forms, for exanple as active fractions, precursors,
salts, derivatives, conjugates or conpl exes. The term
"fraction" refers to any fragnent of the polypeptldlc
chain of the 5 conpound itself, alone or
conbi Haeplgae \moowqr'éwarta&fa ofrbpreRdifleEtoripg P@@P&H@@@eﬁaﬂqund
exa ﬁ res*dues of sugars or ehos hat es,
" e E

Fboé{é@%l@ea?'%’sus " PR fafms BorXpEBEr deVR i3t i de.
ngf?ﬁf a%ecxﬁ’éjliegﬁa iived oﬁﬁg%%él Brc e(?(esf rom ot her

Ons ornally alter primary

SeqUERE §orm R mé % b}, fgéé;}ﬁgrzt Yt tHe Fowlp&p‘ﬂ&fc GRAMGR

derivativi zation of pepti acetylation or

5 Casrualitadil MR or irt COABIRtIRMEA rded RACEIN R Bsilifa8holfl tPRL t ern
of phosphoryl ation (introduction of phosphotyr05|ne

p oo sqpbrose rdslgss 6 sugirh G ihedphat@O vk NYgreda®t diieks oyinal
gl ycosyl ation (by exposing the peptide to enzynes
wholypaptidd repeptidey ISyehosgdcalesi comreeultgplso fammwtined malifications which
gl ycosy Iatln% or degl ycosyl ating enzynmes) of a
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or anal ogs thereof, of the present invention. Salts
obf epeptide hoinyils sgrtresipartayocdzeng @ inf@thedyyocaBBHSegsNOWN i N
the art and 20 include inorganic salts, for exanple,
sodi Uhg "mesbrgdreimre camprondsuuinich ¢agbe canvesied miortte csradotirsls of and
the like, and salts wth organic bases as those

15 f ey mvgr@pn @Xarﬁgqat@hc ey Nz PRtige grocesgigc Rricasor after the
trlethanolan1n Pﬂ%lnlne or lysine, piperidine,

p PUUATAE rep e itedovaci d

The term "salts" herein refers to both salts of carboxyl groups and to acid addition
salts of amino groups of the peptides, polypeptides, or analogs thereof, of the present
invention. Salts of a carboxyl group may be formed by means known in the art and

20 include inorganic salts, for example, sodium, calcium, ammonium, ferric or zinc salts,
and the like, and salts with organic bases as those formed, for example, with amines,
such as triethanolamine, arginine or lysine, piperidine, procaine and the like. Acid
addition salts include, for example, salts with mineral acids such as, for example,

hydrochloric acid or sulfuric acid, and salts with organic acids such as, for example,



addition salts include, for exanple, salts wth
m neral acids such as, for exanple, hydrochloric acid
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as, for exanple, WO 2005/03%305 PCT/ EP2004/ 052572 16
acetic acid or oxalic acid. Any of such salts should
have substantially simlar activity to the peptides
and pol ypeptides of the invention or their anal ogs.
The term "derivatives"” as herein used refers to
derivatives which can be prepared fromthe functiona
groups present on the |ateral chains of the am no acid
naseléstacid or asplic agd. dyiy efisechiqalts ghouldheverspisiaialingirglapastivity to
according to known nethods. Such derivatives include
f%?W@%&ﬁﬁﬁ@”é%?%@%daw"HWWﬁH&WWE”%H¢ﬂeS of the carboxyl
-gro an

o o R a5 pEER SR sy e PO dRd B e
fﬁ)orﬂéjfumh&ﬂl gr% Er]g%%%ﬁgﬁ'e &8ral cﬂglns%}(ﬂgghﬁ? gcl,ocrﬁl@qu o~ OF

ar oyl - group conj ugates or conp

Ol thORL & CIRARERFduSs AIrdiIRNS Broff mBRIIR HubBderivatids fn@dd NY
chenoki nes defined above can be generated, using

R} ErHpIES e Y alFRdiD diBes KKIROWHokyN-gloiR afd Ki-a6)f dekildBves of
interaction with receptor or other proteins
( frechimira Gitoupseor @-acyif detivatives ofeirt hydalagigeppsand taterigrmed with
therapeutic efficacy (cytotoxic agents), or inproving
t émul-graupeastas example elcaneyl ofr adylygurdel | very ef fi cacy, such
as pol yethyl ene glycol and other natural or synthetic
pol y R conigrtes o commlavioichigals MrEpMeggrrsantspf damediet RB

ai 0 and

R‘@gw'wagnog'a‘f? isbed by fo seea%{%tﬁﬁmgarg%%% ey
nown % ﬁl dg 0? gwel IH rgggp iw %cep%r oP &Lé’r;@gt%v% a%ﬁgc%nfgr

aln 0]

f%@géeﬁn%elsgﬁlgﬁw the@apgutlc elfﬁ}éa%ﬂ/ r(‘&totoﬂ§ B&éﬁsk Gr %rd@mg the

glutamc acid, "cysteine, histidine

Abderts maérmwldmg daivérpSiicdeiesuah ast foE6EYIHE bR ahaath&reaatural
replaced with a different am no acid having a side

C bradythedicrpahatelse( Hards D @hd/ Oass 8Bt 0% BesetwaldRB e, al.t P83;20
side chains of the genetically encoded am no acids can
billat Reamil €aichggnvioBi 200&)d Resistues 0 by nesr feitatizeteni moyidesr
unnatural am no acids with appropriate side chain

f lipchave A gide-chpnoamsaatiealdr Wéymérnas%%@ (i ePd*I‘Gy?‘PérCh%l'i! PRPhnent

nl h | in
maero acu!1 8eanr?g ayfugct?ongl gerousfn, 98 ?yrsllnae aspartic ac% glutamic acid,

cysteine, histidine, etc.). Alternatively, a residue at these sites can be replaced with a
different amino acid having a side chain amenable for polymer attachment. Also, the
side chains of the genetically encoded amino acids can be chemically modified for
polymer attachment, or unnatural amino acids with appropriate side chain functional
groups can be employed. Polymer attachment may be not only to the side chain of the
amino acid naturally occurring in a specific position of the antagonist or to the side

chain of a natural or unnatural amino acid that replaces the amino acid naturally
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amno acid naturally occurring in a specific position
of the antagonist or to the side chain of a natura

natural 'y WD 2005/ 037305 PQ@T/ EP2004/ 052572 17
occurring in a specific position of the antagonist,
but also to a carbohydrate or other noviety that is
attached to the side chain of the am no acid at the
target position. Polyners suitable for these purposes
are bioconpatible, nanely, they are non toxic to

bi ol ogi cal systems, and many such polymers are known.
SYedmpH I yrgeaic pegjtion of thrcanktagenish PHiGtso do @ carbppitiraipbri diiet i n
nat ure, bi odegradabl e, non -bi odegradable, or a

c Sish inatis 6@@% rteside chpinebiae puraaTd AShg trgstgertiomat ur al
pol y S (suc s, col | agen, elatin, cellul ose,

byal PN SR nae RERE e BGHRHE ey Unere s uch
a r pol e rs,. pol yanhydri des).
SRR MR eers D SR TR Y S b b

| pelydenagl Mrdhmwﬂﬁlin $hbRX 5 Emd%@l XW-Q&J@%&%IB or a
pol yt etrafl uoroet hyl enes, pol yet hyl enes, pol yvi nyl
C lbritiria bR Sthergd ArhBsal poIvRES YihcluB® hivaar ydiyieRSsucked Blgs, of

hydrophi lic non- degradabl e pol ymers include

p@klstih 2eehyode, dyanednivyekid red Wl @t yyintibie)polypes wudhnagpolgdseahol |
pol y(N-vi nyl pyrrolidone), polyalkyl enes,

p @blycaiegesterariolienhydited). Cegowley nydropHakic emf-degrafibiefrelymasl
polyners,conppise as a sequential repeat unit ethyl ene
0¥l Pokidimeihvhgloxapgs| Ri’é’t”ﬁ‘mr@ﬁ@d@tletiﬂé@ﬂfoegwwupO'IghY‘Ph@,
preferr et hod of attachnment enpl oys a conbj nation
ofpabv@& ﬁ%g’adeéyﬁ?dh%fgw"@%y'afﬂﬁhaewgﬁf-c emplFy gt Mepphilic non-

Al | e achnment of a water-soluble
DSHERIO MR el pBlr SRR By Ruld) TR 8o
espaghah! ' -t el nak. r egi ei n.
S A R S R T R A

PIPREXES BdlyneRl compiise -ad raugbqlenfiP rdpbat tuhiBkinylerd RRRe, such as
degradation of the |inker releases the protein wthout

poblyetipienerglycl fAEGat i on. 20 As a general procedure, the
obl i gate nononeric variants of honodi mer-form ng
chendke preferaderfeinéef atidsbivent eraaipybe cqmbivelion ethentidy sinthesis
prepared by any procedure known in the art, including
ré '??émaﬂ%r\ém%aggﬂugv e PBE® §i eWateirselutiheolyimerawil
synt hesi

%e Ewroug% asbiodegradable linker, especially at the amino -terminal region of a protein.

Such modification acts to provide the protein in a precursor (or "pro-drug") form, that,

upon degradation of the linker releases the protein without polymer modification.

As a general procedure, the obligate monomeric variants of homodimer-forming

chemokines defined above can be produced may be prepared by any procedure known

in the art, including recombinant DNA-related technologies and chemical synthesis

technologies.

Many books and reviews provides teachings on how to clone and produce

recombinant proteins using vectors and prokaryotic (e.g. E. coli) or eukaryotic host
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technol ogi es. Many books and reviews provides
teachi ngs on how to clone and produce 25 reconbi nant

or eukaryotic host WO 2005A837305 PCT/ EP2004/ 052572
18 cells, such as sone titles in the series "A
Practical Approach" published by Oxford University
Press ("DNA Coning 2: Expression Systens", 1995; "DNA
Coning 4: Manmmalian Systens”, 1996; "Protein
Expression", 1999; "Protein Purification Techniques",
2001). 5 Anot her enbodi nent according to the Invention
i Selig r%cm%fc‘at’@? dtlegd He serige e Bacticd Meryaaghigpublished yeOxford
chenoki ne variant ant agoni st

0 et el LR dising s Eopemin aderin. oGt Bisrng e

n r v, of. ho r. form
cﬁ%hgalneggkﬁgegg&%ngef¥lE§mmﬁmTigg%%gsoﬁpogﬁmgﬁglable
eﬁbégaggqgg.non- / honol ogously integrating vectors,
whi ch can é i ntroduced in the appropriate host 10

cel | ssnbiver @Rbodfiéhtt #8dr@ndBaRS IntdnfANS e TIBLiE 9% sequence

transfection, conjugation, protoplast fusion,

e |eﬁxxbﬁxﬁg€f@(ﬂ’feabligﬁté1 moralefd dumomin@saaEratamagaﬁua‘abéaweaﬁér@rn :

direct mcroinjection, etc.) to transformthem

Fact dhe Dk sdgngos taing dor ithe ablijatecrhannorgeria vipantt bichomadimer-

plasmd or viral vector include: the ease with which

r &E‘Frﬂ grokings [can behinseried ardaloated finto ¢ Seiteble epimamal brenon-
nlz? and se|l ected fromthose recipient cells

°E9 O%qEVRiegrRliBhvesiors Whien ¢RBdedptrodycak indimenaropiste host |
f th
S el Yt Sl B S B3
! ﬁExHrﬁ,teleﬁro;i,ckﬁign %Qaﬁnqghggﬁrtul ds‘%g'{%l% r{]vdﬁ%! rln§r0|9ectl :):;r ent

speci es e vector e expressics

t BghsiosPhah. 8kt ofiHSHRe PrLk&hd 2 érﬂ:@llaruﬁelsﬁ‘ll of D& vector

antagoni st of the invention in F he prokaryotic or
enkiadeythd éage MitSthich edchientrelie that dohigin @@ REdRIma9be recognized

transcriptional initiation / terninati on regul atory

s effLEe @ SomMiivs e laciient c® wiithalwent dodiaib ére eatos tHetnumber el y

active or inducible in said cell. Acell line
s Eﬂﬁ’@? afritei vedtdr yhichearg JegiFpaldn 4 rartisyis Ross @nd wheberrt igsissitable o
|§ ted to provide a stable cell I|ine.

e able to “shuttle” the vector between host cells of different species.

The vectors should allow the expression of the isolated or fusion protein
including the antagonist of the invention in the prokaryotic or eukaryotic host cell under
the control of transcriptional initiation / termination regulatory sequences, which are
chosen to be constitutively active or inducible in said cell. A cell line substantially
enriched in such cells can be then isolated to provide a stable cell line.

For eukaryotic hosts (e.g. yeasts, insect or mammalian cells), different
transcriptional and translational regulatory sequences may be employed, depending on
the nature of the host. They may be derived form viral sources, such as adenovirus,

bovine papilloma virus, Simian virus or the like, where the regulatory signals are
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For eukaryotic hosts (e.g. yeasts, insect or mammal i an
cells), different transcriptional and translationa

the nature of the host. Thday may be derived formviral
sources, such as adenovirus, 25 bovine papillom
virus, Siman virus or the |like, where the regulatory
signals are WD 2005/ 037305 PCT/ EP2004/ 052572 19
associated with a particul ar gene which has a high
| evel of expression. Exanples are the TK pronoter of
the Herpes virus, the SV40 early pronoter, the yeast
gé%samaé%irv@th a@?réwﬁf gane waighchas Tihigh ¥el pirxpressigh. Bxpinaldsate on
%Jator nal s may be selected which allow for
2% 5&’%‘1”19 %fﬁ '3%@‘?3\)’5%% BR Svéooeaf'ha’Pm@%p%%%%S‘cﬂ@"‘&e”@t he

5.ce

SPAERs & TREr IR o el S8t RS e e

o E’egﬁf‘ s %‘%a?@e e R T U g
t B&s RNEN 1IRSSHRR st‘élﬁﬂr%ferm@@ By mrnK%cMA%laﬁ Qe Qiouh fle for
phototrophy to an” auxotropic host, bioci

I @isd Birc@0&R), on€ .of mo@MidrdetsOdhict Silloworbr iéﬁ—:@ﬂb}d omiﬁsﬁ&e‘ﬂs sMeh as
copper, or the like. The sel ectabl e marker gene can

ebdnkr thd) expibssiancitebtyr. Mhenkaker tray ke plohide fyepretoiébhg @gaences
to be expressed, or introduced into the same cell by

c 8uxotopig Rest diesideopsistanged dio tanthipdits, @ heavemetsls susly assdosnsr, bre
n@gﬁed for optimal synthesis of the proteins.

e Fr%?yset?éta%ef fRKe" gﬁ?eo%ar%f P%d'@iaﬂyénmsr%e DYA genet
Pr ef d k [
SHERE R o SR o B8 B o
OA@JtMna g’ér@wts%%kglsc’ bepugéé"él#lf%?%{)%rna?%yga?sq)s of%g rotems

post-tr ati in 15

m)| ecUlRbeelld A& BOERE FRENGE br SRk ?dtl@@r@érregla)écé%@@o% Ion
at correct sites. A so yeast cel can carry out

phts; &.4. ashalah 088 supepthuten, Foekef, noadel S1ThinkkeIHAREEB]
gl ycosyl ati on. A nunber of recombi nant DNA strategies

eRvat (kD) céls,Utetdubez theys proddegpopirianadtieral sedfidéioeetd padtth hi gh
copy nunber of plasm ds which can be utilized for
preeryies inshiding cah@ feting] or gicopiiabieredtserachsitesy dlgs yeastystiest
recogni zes | eader se&uences in cloned manmal i an gene

pFBGEBLO8t PepfdransiEionelneptide Bedifisaligns Rpeiding@¥epsyisten] A aumber

Sefqgcgnqgr?a%t 6I\IIA sef‘rét’egigs exusip WEF“IPCFI utﬂze s)[rong promoter sequences and high

copy number of plasmids which can be utilized for production of the desired proteins in
yeast. Yeast recognizes leader sequences in cloned mammalian gene products and
secretes peptides bearing leader sequences (i.e., pre-peptides).

For long-term, high-yield production of a recombinant polypeptide, stable
expression is preferred. For example, cell lines which stably express the polypeptide of
interest may be transformed using expression vectors which may contain viral origins
of replication and/or endogenous expression elements and a selectable marker gene

on the same or on a separate vector. Following the introduction of the vector, cells may
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For long-term high-yield production of a reconbi nant
pol ypepti de, stable expression is preferred. For

pol ypeptide of interest ma9 be transforned using
expression vectors which may contain viral origins of
replication and/ or endogenous expression el enents and
a sel ectabl e marker gene 25 on the sanme or on a
separate vector. Follow ng the introduction of the
vector, cells may WO 2005/037305 PCT/ EP2004/ 052572 20
be allomed to grow for 1-2 days in an enriched nedi a

b@? gllowed He%/wa%%\ﬁ?ﬁd% any erighed @&d@@@ﬁowéhm aitchp do
r$§se of Ee selec{ bIe %%%k is to confer
r SUTLYe R (TBe PuRase ot g sele 1%8%%@3%%@83?%9«@0
g very of cells that s f.ul
eéﬁéﬁ"é“éﬁt i FENE Mol o §Eh ol ilRen I SEET B Sutsbostls o

StaRlsYind fn%?iﬁéeg %&ekésﬁta%%ng%f éabgrtrQJ\slforrﬁerd%IE%a Fé ng

tissue culture techni ques approprl he ce

t ¥ioReratéd Ggl tishieN@itureS BB lg@Rtdoatbirdte 80 iHe TR €pd. M §éﬂchhe
cells can be then isolated to provide a Fab l e cel

| substantiallyenitadd iasucicelld cah bates iaMRl tophlvige agatosh wef Or

expression are known in the art and include many

i moMeaimiekse deldipdd avéilakess hastaiol @dlessidhragrinbwren Arert agan

Type Culture Collection (ATCC) including, but not
inﬁyc{eelaartyolmrr@ﬁqzhpfgs@ﬂ Hipgssgvailablg ey the c&q@)rcan Hebea, Cultu_[eo

R e S

SRR P oSSR P8 BT S B 5 .

S%%I‘ér%% a%@ﬁurﬁ%t f%hscﬁzlelﬁjlaﬁ QE{TCIHORQZMII %\é’nﬁlgi{eb @g? ells gel l

expr essi on yste aval

f aunipef ro@”ﬂather' l':lill‘ﬂ’me@I i thet MSculoRY B%@temk'tﬁe (rhe@ﬁblg r@rgen) -
15 Exanpl es of chemical synthesis technol ogies are

sodclicvirpdiaset calyexplogmh Sysemel are lcorfrhdrehalip BasdleSymtiiagos, As
a solid phase synthesis, for exanple, the amno acid
c oter dig priblaxBge tkd(viiege@- t er mi nus of the peptide to be
synthetized is bound to a support which is insoluble
i n oftee o ghapisat ynthesisdedhyolagies @reneplie phasp etnthesiv Andof
reactions, one wherein amno acids with their am no

gl‘oﬂiﬂp@asﬁnﬁ”@?sﬁe AZRaol PGRFc BNBRS fjresipRie the amino acid

corresponding to the C-terminus of the peptide to be synthetized is bound to a support
which is insoluble in organic solvents, and by alternate repetition of reactions, one
wherein amino acids with their amino groups and side chain functional groups
protected with appropriate protective groups are condensed one by one in order from
the C-terminus to the N-terminus, and one where the amino acids bound to the resin or
the protective group of the amino groups of the peptides are released, the peptide
chain is thus extended in this manner. Solid phase synthesis methods are largely
classified by the tBoc method and the Fmoc method, depending on the type of

protective group used. Typically used protective groups include tBoc (t-

lines which stably express the PCI/EP2004/052572
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the resin or the protecti e group of the am no groups
of the peptides are rel eased, the peptide chainis
thus extended in this manner. Solid phase synthesis
net hods are largely classified by the tBoc nethod and
t he Fnoc net hod, depending on the type of 25
protective group used. Typically used protective
groups include tBoc (t WO 2005/ 037305

PEAtYFRIODL/ ©F 2B vlzorotzenzybm@b«wbﬁbé Rrprymoberizylgrycarbonyl),

(2-chl or obenzyl oxycar bonyl)

(EZ'HP%%b@P@y( BuayremetBRryarony) BMIPh (festipgthoxydibengydry),
(ﬁntf' tﬁ%{%gggrh%ﬁl a%%;xg Hnyl N}\)ﬁ}r (trityl), Tos (tosyl), Z

SR AT BRI o
C@nﬁroﬁz bnd 2’m§(§§ié &k %Er@%ﬂ@lﬁﬂramafng% st AN teJ5RHAS NO2

(nitro)
éro@psﬁ,aﬁd P aBLANRE e | oh6:9NRaPs)0 Al Ispieay b thd agsirddne
guani dino groups); and tBu (t- butyl for the hydroxyl
gpetigesi) is sifetted to shenit pexsacton edactioh endo@isdut fenth thepfid dupkert. 1 t
is subjected to the de-protection reaction and cut out
f Boah pdptides oltting rsa.qticpm mey beSparfedpeidt ihvkogerutiiugridgy or etict i on
be carried with hydrogen fluoride or tri-

?ﬁmﬁww&'mwém oot Bocpgliepds @5e MthéFﬁs?T:thw@thhoand
Oy B el tosd B et e et v b gl A e un A

et al PUnﬁca?? 6?>f antﬁ)l‘flEIo]; Ire%gr%blnan onogpgrrc];t vlg anls of%om?dlmerr
reconblnan oneri c varlants (0] onodi ner - orm ng

c %ﬁW&h@ﬁ&m@@Eéfﬂ&%b@\QOé’aﬁ te %Qm&eo& B TahyShe Qa‘f‘ﬁhe DYty one

the met hods known for this purpose, i.e. any

Cth’beEnf_bﬂ @RAburpdsO.C el Udng  dometovial NGrod¥ilrs amblliRg extraction,
preci pitation, chromatography, electrophoresis, or the

| pleepitatinf thrdnieexraphyr iekttoptoresin, &5 thprine edudrtet haficabmy be
used in preference for purifying the protein of the
i peeadire dhat hay be aisddi imprefprenderformuntifdngr thgpbryteit of theyinvepliivo dd onall
anti bodies or affinity groups, which bind the target
pRIBH FliforeatRarealiveisipg BengeRy %@d'ﬁmmw%% whichsbingdije
x contained wthin a repar ations
LT RGL 6 P BT BPU G PAPGGRTETEG!
column. Impure preparations containing the proteins are passed through the column.
The protein will be bound to the column by heparin or by the specific antibody while the
impurities will pass through. After washing, the protein is eluted from the gel by a
change in pH or ionic sirength. Alternatively, HPLC (High Performance Liquid
Chromatography) can be used. The elution can be carried using a water -acetonitrile-
based solvent commonly employed for protein purification.

The monomeric variant of a homodimer-forming chemokine can be used in the

pharmaceutical composition for the freatment or prevention of autoimmune,
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The protein will be bound to the colum by heparin or
by the specific antibody while the 20 inpurities wll

fromthe gel by a change 28 pH or ionic strength.

Al ternatively, HPLC (H gh Performance Liquid

Chr omat ogr aphy) can be used. The elution can be
carried using a water-acetonitrile- based sol vent
commonly enpl oyed for protein purification. The
nmononeric variant of a honodi nmer-form ng chenoki ne can
be used in the 25 pharmaceutical conposition for the
t MERTMALNY, Ordifechicug dieqatdsoin Pasficulgrithe resvite nr@wdem PODENIS7 305
PCT/ EP2004/ 052572 22 |nflannatory, i nfectious
diegerdagan anjmgl fﬁ%@ﬁ‘tf?r@wlt'@i? sclrgsia shaws (fiat taess MYWMEELY Aty he

o rt R RETHANEY RSB BrET e PFEREeh b
u§ﬁ|,é&bkgg phar maceutical conposition for the
ment or prevention of multiple sclerosis. 5

Anot herquas pech of‘Me ifvBiion 8Y %ﬁﬁdn@ﬂc Jaﬁan@of%GﬂWe'r ‘fﬂ'qrr}élﬁd’ ant

of a honodi nmer -form ng wherein sa

Vatemalite, Rsdi $aft ViriPMedits h&rﬁé&ﬁea@t‘bnehmm@%cxacsbl@txtutlon that
substitution that alters the pattern of hydrogen

beitedisthapattérh ef iydmgunibamat iadihe dimtrzatfoameriade of adiddchehemdki ne,
used as a nedi canent. Exanples of such variants are
dissd ko8 edditareri Exarages@Oh2h vaP8Ys aradistlogdlHereinR8 ACLHBMever |
the teaching of the Invention allows the

i AP -BRt g*@wevewepf@%mtof BA Ao alowp ﬁfge @m&qatfﬁnl ar

s of the sequence and

|
Bee s Winagy R iR e S Par RIS T (ese
m #k¥§( %s can be chosen from: a) CCL2-P8A
n%%%mlgfb CCL2*-P8A (SEQ ID NO. 4): 15 c) An
act i Yrﬁpaﬂ%lé'?Qﬁes@ﬁwor@ﬁ\%nc%nag@lanb h(j)ggn #AmpPol ypepti de

conprising (a an am no acid
sequgpcagp@glamgomg;go a protein sequence other than

sai d chenoki ne;

b) CCL2*-P8A (SEQ ID NO: 4);

¢) An active mutant of (a) or (b); or

d) A polypeptide comprising (a), (b), or (c), and an amino acid sequence

belonging to a protein sequence other than said chemokine;

as well as the corresponding monomeric variants in the form of their active
fractions, precursors, salts, derivatives, complexes or conjugates.

Another aspect of the invention is a pharmaceutical composition containing a
monomeric variant of a homodimer-forming chemokine as active ingredient, wherein
said variant result from at least an amino acid substitution that alters the pattern of

hydrogen bonds at the dimerization interface of said chemokine, such as CCL2-P8A or

CCL2*-P8A, optionally in the forms defined above (such as active mutants,

the protein is ebPCr/@p2004/052572
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aspect of the invention is2& pharnmaceuti cal
conmposition containing a nononeric variant of a
honodi ner-f orm ng chenoki ne as active ingredient,
wherein said variant result fromat |east an am no
acid substitution that alters the pattern of hydrogen
bonds at the dinerization interface of said chenokine,
such as CCL2-P8A or CCL2*-P8A, optionally in the
f GPlyPertidest PonepsigbBY® ¢rsepaiHgaies) a%tWeE@SnQNPam@g an\Gells
2005/ 037305 PCT/ EP2004/ 052572 23 pol ypepti des
cEHFFPG BRI t hem or conjugates) as weil as DNA codi ng
or cells ssing them  The r maceuti cal
corrpgjgltlh%rﬁ'ggeg?alt RE™PHBhof JF ﬁ@?ﬁ'%ﬁ?% el e
Frf‘arrrﬂﬁ: I{/ % E) %Frgret Qgc@%alﬁlq,roﬁwéa%glg V{e?ﬁcletgl a%glagda\ vesy

npat es and" a are suitable

f @t @Qiﬂtéﬂ!eﬁ‘&rra%lh&ﬁh&n% ARl ﬂ')mexa(nf)lg rph%ﬂg&ll Salin ) and
physi ol ogi cal salin e) and eventua I'y” conpri si ng

aevehnlubliflcbisisitd dusiRarieX GiteRix@mdnts, statiibls bi dIednts) Gkt Hdikaent s)
that facilitate the processing of the actlve

C Gepoomshngi oft e priyp atompduodss intoh pepasaitnsh ératis&d be used
pharmaceutically. The pharmaceutical conpositions may
b ehafroacekiFally. e thei phagregeutical ceriositne rorry be dormeiged trhenneeds
of the node of adm nistration. For exanple, the use 10
oFCCBF?t%W‘Fdfaé 19 reRekhesiegdssf e modsof saminisiatiop rFOHErXanP'QJI &eivseer y,

V3 b o B 8B oSl .wgfﬁsﬁ?w Telhues
P
25@0%‘3%?%@%}’% 5 ERR oy A bRl R R

r 8h6d Fedchadb, mwanmemezm)tlve ingredients that is
sufficient to affect the course and the severity of

the diasedseive bRaEr Rgerd @ dnanduRAMGHd Sllve RGedints! tRATTiSSI ON
of such pathol ogy. The effective anount will depend on

t heficientud efecfthe @asa and di raveiitp of tendkebdecleaingdd thé @bucedh t he
patient. "Pharmaceutically acceptable” is neant to
eﬁrcl@ﬁ'bmoféﬁgh redielpgyvehe gifertver acloums will depend on the route of

administration and the condition of the patient.

‘Pharmaceutically acceptable” is meant to encompass any carrier, which does
not interfere with the effectiveness of the biological activity of the active ingredie nt and
that is not toxic to the host to which is administered. For example, for parenteral
administration, the above active ingredients may be formulated in unit dosage form for
injection in vehicles such as saline, dextrose solution, serum albumin and Rin ger's
solution. Carriers can be selected also from starch, cellulose, talc, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium

stearate, glycerol monostearate, sodium chloride, dried skim milk, glycerol, propylene
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parenteral routes such as subcutaneous, i ntravenous,

i htecal detesarenteraltadainisisation can be bhyrbblusipiedtiort, oyn@adual perfusion
i ntranasal, transdermal, oral, or buccal routes.
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by gradual perfusion over time or controlled rel ease
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rep ara ons t1or

p%rﬁa;h@orugllsomgm @us%&rfsi%ﬁé QR b»ﬂ@&.éﬁ@ewﬁ&% &namua%se.kb?»y or
non- agueous sol ut 1 ons, suspenS|ons an enul S1 0Nns,

Whpdh drRycifdRtiabwh RuXd bk, ahY carfBe Prearddr acedrighib ebltise
known in the art, and can be prepared according to

r ongthpdseln aduiibrh edkpensibmofaickctictive osmposids peapgiopiateafly ibjbation
active conpounds as appropriate oily injection 15
s Gepensionsorsy beragmitideredd Avilable ipephdid sohgnl prashides ingdpfaity i ¢
sol vents or vehicles include fatty oils, for exanple,
s @bakeexamyle, S%ﬁm%gz*nerﬁxgﬁhe&c fﬁ%{@?@t&%ﬁ ér pemplp.sesamgpell, or
ty acid esters,
F VB RES ST Y >t BVt Pyedhr Relioinilets
' @Ls%&%ibr%r}hat may contain substances increasing the viscosity of the suspension
include, for example, sodium carboxymethyl cellulose, sorbitol, and/or dextran.
Optionally, the suspension may also contain stabilizers. Pharmaceutical compositions
include suitable solutions for administration by injection, and contain from about 0.01 to
99 percent, preferably from about 20 to 75 percent of active compound together with
the excipient. Compositions that can be administered rectally include suppositories.

It is understood that the dosage administered will be dependent upon the age,

sex, health, and weight of the recipient, kind of concurrent treatment, if any, frequency
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therapeutics directed to the condition, or directed to
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a nethod for treating or preventing autoinmune or

| dnipasinyathe rymiisiatin: esannefiedivepbreoustcofesr osiddkric Gdriants of
i nfecti ous di seases conprising the adm nistration of
ahorestlimercferiming cherinliings, whereln prish@riant result o atneast erf anigp
honmodi mer -f orm ng chenoki nes, wherein said vari ant
r é%qﬁUPS“FP%ﬁ‘?aé?'tefsg%esqaﬁ%ofavﬁrqs@ boggsj afthg 9'6’§Tﬁaﬁ%ﬂﬂt%fﬁcet hat
tern ydr en bond

defrﬁS'F' cgegioﬁg%al%@rln%?sf (géléch mono erlc variants tsﬁa t can Le used in such

methods are:
a) CCL2-P8A (SEQ ID NO: 2);
b) CCL2*-P8A (SEQ ID NO: 4);
¢) An active mutant of (a) or (b);
d) A polypeptide comprising (a), (b), or (c), and an amino acid sequence
belonging to a protein sequence other than said chemokine;
as well as the corresponding monomeric variants in the form of their active

fractions, precursors, salts, derivatives, complexes or conjugates.
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An active nutant of (a) or26b); d) A polypeptide
conprising (a), (b), or (c), and an am no acid
sequence belonging to a protein sequence other than
sai d chenokine; as well as the correspondi ng nononeric
variants in the formof their active 25 fractions,
precursors, salts, derivatives, conplexes or

conj ugates. WO 2005/ 037305 PCT/ EP2004/ 052572 26 A
non- | inmfanAmitaliee st oftexagprles el Ayfolgnung inflgymeipiima dectious
inflammatory, or infectjous diseases nentioned above
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system c sclerosis, "scl eroder pol ynyositrs,

glpepmRosilisD RN dnkhrstis, firddls OfbloSis, afldrdld @y Sorseditli§ laBbdeesOr
hypersensitvity di seases, dermatitis, asthma, chronic
oldsingiitiet asirenap whroun ssyudiies parpeary A, (CORD), afmamiasy
bowel disease (I1BD), Crohn's diseases, ulcerative

c bbwel disgasen(IBR)i Prioken’ssdideagea silcsrative anltie rmultipsepleiogs, shroak,
viral or HHV infections, transplantation, , airways

i APAlia siagk.i véal | or dihvainfectionsy pnsplantaiies t. aivaye ddlamaiommyaftand

at heroscl erosjs. 10 The therapeutic applications of
tH@aﬁ%Pﬁﬂﬁﬁ??@ﬁgDﬁ*d?W%mWHV%hPion andpgf the related
rea can.be evaluated (jn r or. saf et

hanol BBl SufeRet 4 7 dilfhobeRh TP pRin BB ot e

Y FfecEaokle tn b e REY PR D BarteoSRUFBhe Eftabinp
200 n¥Bishpehs iMabo-or BivBb a¥@ls makiB§ use of GHRATRKI, B&Ses and

Protocol s", edited by Proudfoot A et al., Humana Press
| modgls Z0Mhan RbSetMVE!L roths LEARY 1001, Methbds RBI7 BanGol238,

Academ c Press, 1997).
“Chemokines Protocols”, edited by Proudfoot A et al., Humana Press Inc., 2000;
Methods Enzymol, vol. 287 and 288, Academic Press, 1997).
Another aspect of the Invention are methods for screening for obligate
monomeric antagonist chemokine variants described herein comprising:
a) making single point mutations in CCL2 that block its ability to dimerize;
b) identifying said variants that bind to the receptor and show agonistic
properties in vitro;
c) identifying said variants from the group identified in (b) above that are further
characterized as inhibiting peritoneal cell recruitment.

This evaluation of these properties can be madeusing techniques known in the

art, and shown in the examples, applying a molecule known to induce inflammation and
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WO 2005@81385 descri bed herein conprising: a) naki PQI/EPIVgY/@52572
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and 5 substitutions, which can be brought by a person
S lséylohdek heainihdighd dlirboswbtiteQisimsext endi ng  beyond t he
nmeani ng and purpose of the clains. The invention wl|
now Bee destaniviiedw by deserdnsbyofieabhe teddlibwang Brgmeampicies,
whi ch  shoul d not be construed as in any way limting
t Beould etde panstiuad/asit 3ny way IndinERawrieRSvertisanmpl e 1:
cl oni ng, expression, and purification of the
reconbi nant proteins Mature CCL2 (fig. 1; SEQ I D NO
0 1) and the CCL2-P8A rru#wpl_ggotei ns (fig. 1; SEQID
NO 2), mature CCL2* . I SEQID NGO 3) and the
CCL2*-P8A nmutant 15 proteins (fig. 1; SEQ ID NO 4)
wer e generated and expressed as reconbi nant proteins
| Bxdmpit: tloAifg, d8R€sioR@Hd piifitdin bi thereadnbitan{ fraeine! a CD
et al, 1998) on the basis of the sequence of the
mat umetufeorcn2afy. Nwrand §CLA/MORe teLTrsN mapoptkiAgfig.a; t he
segnent
SEQ ID NO: 2), mature CCL2* (fig. 1; SEQ ID NO: 3) and the CCL2*-P8A mutant

15 proteins (fig. 1, SEQ ID NO: 4) were generated and expressed as recombinant proteiné
in E.coli as described in the literature (Paavola CD et al, 1998) on the basis of the
sequence of the mature form of human CCL2/MCP-1, corresponding to the segment
24-99 of the precursor molecule. For CCL2* and CCL2*-P8A, the substitution of a
Methionine with an Isoleucine in position 64 improves the purity and homogeneity of

20 the mutants by eliminating the formation of species containing methionine -sulfoxide at
position 64.

Brieflly, the genes for CCL2 for CCL2* was constructed by standard gene
synthesis techniques with optimal codon usage for expression in E. coli and a codon
for methionine added at the 5' end of the sequence encoding mature human CCL2 or

25  CCLZ2*. Mutant constructs i'ncluding Alanine in position 8 were made by polymerase
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as described int 15 ori gi nal artlcle using a
saohéosat-3)on step, a IyS|s step and a chromat ographic
step (SP - Sepharose columm; elution with a gradi ent
of NACL2,iGEL2TandICK2 PBA arepddoréssB) andReeflked as described in the

original article, using a sonication step, a lysis step and a chromatographic step (SP -
Sepharose column; elution with a gradient of NaCl in 10 mM K2P04, pH 7.5). Peak
fractions were pooled and further purified by reversed-phase HPLC (C18 column with a
5-um particle size and 300-A pore size). Proteins were eluted using a gradient of
increasing acetonitrile containing 0.1% trifluoroacetic acid; typically, proteins eluted at
34 £ 5% acetonitrile. They were then lyophilized, dissolved at 1 mg/ml in 35 mM Tris,
pH 8, reacted with 15 pg of aminopeptidase (Peprotech, Rock Hill, NJ)/1 mg of protein
for 36 h at room temperature, and repurified by reversed -phase HPLC. Aminopeptidase
treatment removes only the N-terminal methionine, generating either a N-terminal
Glutamin or N-terminal pyro-Glutamic acid (there is no effect on biclogical activity due

to this difference), as observed by N-terminal sequencing of the recombinant protein.
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added. The suspension was honogeni zed with a Pol tron
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clu uatlons were carried out at 4 C The
hSis Hp ngatrqgaf&rfeg tp g)French Press cell mechanical disrupter (differential

pressure). The number of passages was typically 2-4 under 1500 bar. The cell break
was monitored by SDS-PAGE stained with Coomassie blue.

The lysate was dispensed into GSA centrifuge tubes and centrifuged at 10’000
rpm with the Sorval RC5C (16'300 x g) for 90 minutes at 4°C. After centrifugation, the
supernatant was discarded after confirmation by SDS-PAGE analysis that no soluble
protein of interest could be detected in the supernatant. The pellet was removed with a
spatula from the centrifuge tube and transferred it to a pre -weighed beaker to weigh the
pellet. The pellet was washed with de-ionized water by adding 5 ml of water per gram

of pellet in a beaker and stirred for 30 min at 4°C with a magnetic stirrer. The

Proteins were el uted usPOOEPR2004/052572
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The cell break was nonitoBeéd by SDS-PAGE stained with
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then cooled to room 10 tenperature. The honbgénate was
dirape aseglantiiédusihy 42 Cemistit br@e dssth esgandpierce) following
ultracentrifuged at 35 000 rpmw th the Beckman L-60

( 1BRr®Od supplg) withfthekitsuper nat ant  was filtered with a
0.8-0.2 mmfilter (Spiral Cap (Cat. 12069, PALL),
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Coomassi e protein assay reagent (Pierce) follow ng

t ﬁ@taﬁﬂ‘ﬂ@t o¥Ee gqufﬁq &ginwpackedt felowing ¢ the  supplier's - instructions

(Amersham Pharmacia). After use, the column is regenerated following the cleaning
procedure supplied by the manufacturer (Amersham Pharmacia). For 100 grams of cell
pellet, a column of 3.5 cm diameter x 23 cm height giving a total of 220 ml (equivalent
to a 1 Column Volume) of Source 30 RPC is packed. The column was installed on an
AKTA FPLC (Amersham Pharmacia). The flow rate was 10 mi/min, and the maximum
pressure was 1 MPa. Before loading the sample the column was washed with
deionised water for 2 Column Volume (440 ml). After washing, the column was

equilibrated with 5 CVs {Column Volumes) of equilibration buffer (100 mM Tris/HCI
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fractions
anmlsyseshelly. SDS- PAGE, HPLC and quant ified by
UV-spectroscopy. The fractions containing the protein
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UV- spectroscopy. The protein was renatured by a
101401 cbutér] b | &M (Cant 2009289na t Birseltd) cantionifig en M ORbdudeb
Tris/HC buffer, pH 8.0 (Cat. 20092391, Bi osol ve)
c GitHtediiang (gt - 4@51@%@@&@@ mM Oxidised Glutathione {Cat.120 000 250,

Acros Organic) to obtain a final concentration of approximately 0.1 mg/ml. The pool of
Source 30 RPC was added dropwise into the renaturation buffer. If the volume is large,
this can be carried out using a peristaltic pump. The solution was stirred overnight at
4°C. The solution often appears cloudy due to the precipitation of protein that has not
renatured. Final concentrations ranging from 0.1 to 0.4 mg/ml in the renaturation buffer
yielded equivalent amounts of renatured protein (40 to 50%). The pH and acetonitrile in
the starting material does not affect the renaturation step. Renaturation can be followed
by HPLC to follow the refolding.

The renaturation solution was filiered using a High Flow peristaltic pump with a

double filter, consisting of a prefilter of 0.8 mm followed by a 0.22 mm. The clarified
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specirum and analysed by HPLC.

The removal the N-terminal Methionine was performed enzmatically using
Methionine Aminopeptidase (MAP), followed by a purification step. Briefly, the sample
was first dialysed using membrane tubing with a cut-off of 3.5 kD into cleavage buffer
(35 mM Tris/HCI buffer, pH 7.5 (Cat. 20092391, Biosolve). The dialysis buffer was
changed three times over 24 hours. Methionine Aminopeptidase (MAP) was added to
the protein solution at a ratio of 1:10000 (w:w, enzyme:protein). The digestion was

performed at room temperature for 48 hours. The digested protein was then purified by



Fl uka) over 20 Cvs. The fraction size was determn ned
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UV-spectroscopy. After andBysis, the fractions
cont ai ni ng AS900652 were pool ed, quantified by UV-
spectrum and anal ysed by HPLC. The renoval the
N-term nal Methionine was perfornmed enznmatically using
Met hi oni ne Am nopepti dase (MAP), followed by a
purification step. Briefly, the sanmple 20 was first
dlalysed usi ng nmenbrane tubing wth a cut-off of 3.5
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Sephar ose. For volunes larger than 10
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wth 0.22 mmfilter before |oading. The colum is
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m/mn and a maxi mum pressure of 1 MPa. Fractions of
15 1 FDSHACH#eed raask sreeitomel™i nt o sterile tubes. After

anal ysis, the fractions containing the protein
The remaining contaminants are removed by usinga preparative reverse phase

chromatography (RPC) on DeltaPrep HPLC (WATERS). The sample was acidified to
0.1 % TFA and loaded onto a Vydac C8 RPC (Cat. 208TB101522, Vydac) equilibrated
in buffer A (0.1 % TFA Trifluoroacetic acid (Cat. 28904, Pierce) and 99.9 % distilled
20 water). The protein was eluted using a linear gradient from 0% to 100% of buffer B
(0.1% TFA Trifluoroacetic acid (Cat. 28904, Pierce), 99% Acetonitrile (UN1648, Baker),
over 10 CV with a flow rate of 25 ml/min, and a 700 bar pressure limit. All peaks
detected were analysed by SDS-PAGE, HPLC and quantified by UV-spectroscopy.

After analysis, the fractions containing AS900652 were pooled, quantified by UV-
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I nvitrogen). The sanple was diluted 2 fold in sanple
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m nutes at 95C. The Benchmark protein | adder was used
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wei ght standard sol ution and 20 | of
was MES (Cat.NP0002, Invitrogen). The migration was carried out according to the
supplier's instructions of 200 V, 12 mA and 25 W for 35 minutes (PowerEase500,
Invitrogen).
NuPAGE gels were stained with 0.1% R250 Coomassie blue in 10% acetic acid,
30% methanol in distilled water for 30 minutes, and de -stained in 10% acetic acid, 30%
methanol in distilled water under slow rocking motion untit background level is not
coloured. The gel was then washed several times in water prior to embedding in drying
solution (Invitrogen) sandwiched between two cellophane paper sheets (Invitrogen) for
10 minutes and then mounted in the miniature press allowing the gel to be stored as a

fine sheet. Alternatively the gel was stained with the SimplyBlue Safe stain protocol

(Cat.LCB0865, Invitrogen).
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Materials and methods

Assays for chemokine-induced peritoneal cellular recruitment

Female Balb/C mice (Janvier, France) of 8 to 12 weeks were housed under
normal animal holding conditions with a standard 12-h light/dark cycle and free access
to food and water. Groups composed of 3-6 mice were injected intraperitoneally with
200 yl of saline (sterile LPS-free NaCl 0.9% (w/v) or of this solution containing CCL2 or
CCL2-P8A at 10 pg per injection. For studies investigating the inhibitory effects of
CCL2-P8A on CCL2-induced peritoneal cell recruitment, these molecules were
administered intraperitoneally 30 minutes before the intraperitoneal injection of CCL2.

All the molecules were administered at the concentration and in buffer above indicated
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adm nistered daily thereafter for ays ,
aindtedpre sidefeaoet lgsone (Sigma) was used as a p03|t|ve
control and adm nistered at 10 ny/kg
i nt r djseipiceolaedbd jo. askére celrirgcaitmet ¢ Saqréviouc esagnwdday 5.
performed as follows. Mice were sacrificed by asphyxiation with rising concentrations of
COZ in a plexiglass box. Skin was cleaned with 70% ethanol. The outer layer of skin
was removed, exposing the peritoneal membrane. The peritoneal cavity was lavaged 3
times with 5 ml ice cold PBS (phosphate buffered saline) and fiuid was pooled in a 15
ml polystyrene Falcon tube (Becton Dickinson) on ice. Each lavage was accompanied
with a light massage of the peritoneal cavity. Lavage fluid was centrifuged at 425xg, the
supernatant discarded and the resultant cell pellet was resuspe nded by gentle multiple
pipetting in 1 ml PBS. 10 pi cell suspension was stained with 90 pl trypan blue and total
cell counts were enumerated with a Neubauer haemocytometer by counting 4 areas

each of 1 mm? The mean of the 4 counts was taken, multiplied by the dilution factor of

10, and multiplied again by 10 to give the number of cells per pl, according to the

Fr ane€l/ERP{008052572
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of CCL2 presents specific and unexpectgd
CCL2 (Figure 2). Moreaver, these molecules are able, in a dose dependent manner, to
inhibit CCL2-induced (Figure 3A) and thioglycollate-induced macrophage recruitment
(Figure 3B). In the latier assay, CCL2-P8A appears as effective as the positive control

(dexamethasone, a known anti-inflammatory compound).

Example 3: CCL2-P8A properties in animal models for diseases

Materials and methods

Ovalbumin-induced lung inflammation model
The ovalbumin-induced lung inflammation mode!l was performed as published
(Blyth DI et al., 1996). Groups of 6 mice were sensitised by an intraperitoneal injection

of 10 ug chicken egg albumin precipitated in 2 mg aluminium hydroxide 2% (Serva)in a



properties in assays perforned in cell-based assays.
In the peritoneal cell recruitnent assay, CCL2*-P8A

wW@r@sQ0812s PBA are unable to recruit cells conpeCEEPW04/052572
natural 15 CCL2 (Figure 2) 38Mreover, these nol ecul es
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200g MOG35- 55 pepti de
15 receive an i.p. injection of 500 ng pertussis toxin (List Biological Lab., Campbell, CA,
U.S.A.) dissolved in 400 pL of buffer (0.5 M NaCl, 0.017% Triton X-100, 0.015 M Tris,
pH=7.5). On day 2, the animals are given a second i.p. injection of 500 ng pertussis
toxin. On day 7, the mice receive a second dose of 200 pg of MOGgs.55 peptide in CFA
injected s.c. in the right flank. Starting approximately from day 8-10, this procedure
20  results in a gradually progressing paralysis, arising from the tail and ascending up to
the forelimbs. Starting from day 7 the animals are individually examined for the
" presence of paralysis by means of a clinical score as follows:
0 = no sign of disease
0.5 = partial tail paralysis

25 1 = tail paralysis
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(10-12 ani ma per treatnent Interferon
befe@yeamdntmﬁaeﬁ?%nwmgdeﬁdm ni ster ed S. c or i.p.,

respectively, once a day solubilized in 10 n1/kg PBS

at t Hee dosmeeatandiigated neasud@nthdt G¥beRensitivity was performed
as previously described (Garrigue JL et al., 1994). Briefly, mice were pre -sensitized
topically by applying 25 ul of 0.5% 2,4-dinitrofluorobenzene (DNFB; Sigma Chemical
Co.) solution in acetone/ olive oil (4:1) to the shaved abdomen. Five days later, 20 pl of
0.2% DNFB in the same vehicle was applied to the right ears, and vehicle alone to the
left ears. Mice (n=6 per group) were treated daily on Day 5 with an intraperitoneal
administration of 0.05, 0.5 or 5 mg/kg (1,10 or 100 micrograms/mouse, respectively) of
CCL2-P8A, Dexamethasone (1 mglkg), or PBS only in the control group. The treatment
was administered 30 minutes prior to the DNFB challenge. Ear thickness was
measured with a dial thickness gauge (Mitutoyo Corp.), Ear swelling was estimated by
subtracting the pre-challenge from the post-challenge value, and by further subtracting
any swelling detected in the vehicle-challenged contralateral ear.

Results
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score, following the treatment of the EAE-inducing compounds. Each of the two groups
of animals were divided in five subgroups: three of them were treated with different
amounts of CCL2-P8A, and the two others were used as either negative control
(treated with vehicle only) or as positive control (treated with Interferon -beta, a common
therapeutic product for the treatment of multiple sclerosis). The evolution of the state of
the animals was compared on the basis of the clinical score measured during the
treatment period (21 days). In both disease models, the administration of CCL2 -P8A (at
a dosage down to 0.15 mg/kg) improves the state of the animals in a statistically

significant manner. The observed decrease of the clinical score using CCL-P8A is at

least comparable to that observed when interferon beta is used as treatment (figure 5).
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S

Therefore, a monomeric variant of a homodimer-forming CC-chemokine, wherein
20  said variant result from at least an amino acid substitution that alters the pattern of
hydrogen bonds at the dimerization interface, are inhibitors of chemokine-mediated cell
recruitment in in vivo cell recruitment assays as well as in animal models for human
diseases, implying that this is a novel strategy for generating chemokine variants which

can be used for preparing pharmaceutical compositions and in therapeutic methods.

25
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immunoglobulin domain constant region, a protein domain known to improve the

stability and the efficacy of recombinant proteins in the circulation. The resulting fusion
protein can be expressed directly by mammalian cells (such as CHO or HEK293 cells)
using the appropriate expression vectors so that the fusion protein is secreted in the
culture medium. In a preferred arrangement, the nucleic acid sequence encoding the
mature CCL2-P8A can be cloned in an expression vector fused to a nucleic acid
sequence encoding the human CCL2 signal sequence at its 5’ end, and the nucleic
acid sequence encoding the constant region (segment 246-467) of human
immunoglobulin lambda heavy chain 1gG1 (NCBI Acc. No. CAA75302) at its 3' end.

The resulting vector can be used to transform a CHO or HEK293 cell line and the

and of CCL2 i nPCT/EP2004/052572
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sequence, or any other signal sequence. WD 2005/ 037305
PCT/ EP2004/ 052572 44 TABLE | Am no Acid Synonynous
w@@ap373dbre Preferred Synonynous G oups Ser BIEPAO&)S2572
Ser, Thr Thr, Ser Arg Asn, 4tys, Gn, Arg, H's Arg,
Lys, His Leu Phe, Ile, Val, Leu, Mt Ile, Val, Leu,
Met Pro Pro, Ala, Ser, Thr Pro Thr Ay, Ala, Ser, Thr
Thr, Ser Ala @y, Thr, Ser Ay, Ala Val Mt, Phe,
Ile, Leu, Val Met, Ile, Val, Leu dy Ala, Thr, Ser,
Gy dy, Alalle Phe, Ile, Val, Leu, Mt Ile, Val,
Leu, Met Phe Trp, Phe, Tyr Tyr, Phe Tyr Trp, Phe, Tyr
Phe, Tyr Cys Ser, Thr, COJ8Bl&Js Hi s Asn, Lys, dn,
Ar

—Hs Arg lys Hws Gn Ju Asn_ Asp, G n Asn

G | mingApidy Ynonk@Rls Giopps i ose Rrefeteed:Synparions Aroupy s
Gn, %erg, [MSAAGr, TRYS, H[SThr/A8Pp G U, ASn, ASp, Gn
ASp, Kgu |@sw LEd Gin, A Mis ASpPargGyHASP, G u MET PhE,
I 1le, Ol , |lPael,lleMal Ldul st Vall lje, L Ueu, Mt  Trp Trp,
Phe, TR Tr|Prd/\®a 23050037305 ®meT/ EP2004/ 052572

Thr Gly, Ala, Ser, Thr Thr, Ser

Ala Gly, Thr, Ser Gly, Ala

Val Met, Phe, lle, Leu, Val Met, lle, Val, Leu

Gly Alg, Thr, Ser, Gly Gly, Ala

lle Phe, lle, Val, Leu, Met lle, Val, Leu, Met

Phe Trp, Phe, Tyr Tyr, Phe

Tyr Trp, Phe, Tyr Phe, Tyr

Cys Ser, Thr, Cys Cys

His Asn, Lys,"GlIn, Arg, His Arg, Lys, His

Gin Glu, Asn, Asp, GIn Asn, GIn

Asn Glu, Asn, Asp, GIn Asn, GIn

Lys Asn, Lys, Gln, Arg, His Arg, Lys, His

Asp Glu, Asn, Asp, GIn Asp, Glu

Glu Glu, Asn, Asp, GIn Asp, Glu

Met Phe, lle, Val, Leu, Met lle, Val, Leu, Met

Trp Trp, Phe, Tyr Trp




45 TABLE Il Am no Acid Synonynous G oup Ser D- Ser,
Thr, D-Thr, alto-Thr, Met, D Mt, Met(O, D Mt(O,
WwWh20§83730D- Cys Arg D-Arg, Lys, D Lys, honop- Ar gPCT/EP2004/052572

D-honmo-Arg, Met, Ile, D.M#5, D Ile, On, DOn Leu
D-Leu, Val, D-Val, AdaA, AdaG Leu, D-Leu, Met, D Met
Pro D-Pro, L-I-thioazolidine-4-carboxylic acid, D or
L- 1- oxazol i di ne-4- carboxylic acid Thr D Thr, Ser,
D-Ser, alto-Thr, Met,D Met, Met(O, DMt(O, Val, D
Val Ala DAla, Ay, Aib, B-Ala, Acp, L-Cys, D Cys Val
D-val, Leu, D-Leu, Ile, DIlle, Met, D Mt, AdaA AdaG
Ay Ala, DAla, Pro, D-PABLEW b, . beta. - Al a, Acp Ile

D-[TAino Xalli . [ByNeHymod&bup AdaG,  Lteu, D teu, et Dy Met

Phe D-&he, [Y0-ser,nr BfThr}ﬁ)JmPMet 01y, MEROTITVet OF Py Tr P,
Trlans- 3, 4, crooyé phenyl proline, AdaA, AdaG cis-3)4,
or| 5- phegnyi oA, e, DB@@honi}Ard?:Da]oH{NArgDVIJMl[e,,D Weep- Dj Phe,
L-Dopa, Hi s, IBdh,9-0ys D-Cys, S--Me-C's, Met, D Met,

Thr, Delhr | G-euDaCDval, A, AdBE Asn D-1elWjet, D-Mat u, Asp,
D-|Asp PrAsn D—D‘%m,L-leolicﬂDae%cprboGid,acidDB-ﬁﬂLul,-oxﬁfolfwne@- 3 n
Lys D-Lys, ArcgboxiicAcid), honp- Arg, D-honp-Arg, Met,
D-|Met , Thrl e, | D-Thr,&er, D-GemalloDhrOrel, DAdTH M@ P;Mel)A%, D- Asn,
Alu, Ddu, |Gh, Ddn

Ala D-Ala, Gly, Aib, B-Ala, Acp, L-Cys, D-Cys

Val D-Val, Leu, D-Leu, lle, D-lle, Met, D-Met, AdaA, AdaG

Gly Ala, D-Ala, Pro, D-Pro, Aib, .beta.-Ala, Acp

lle D-lle, Val, D-Val, AdaA, AdaG, Leu, D-Leu, Met, D-Met

Phe D-Phe, Tyr, D-Thr, L-Dopa, His, D-His, Trp, D-Trp, Trans-3,4, or
5-phenylproline, AdaA, AdaG, cis-3,4, or 5-phenylproline, Bpa, D-
Bpa

Tyr D-Tyr, Phe, D-Phe, L-Dopa, His, D-His

Cys D-Cys, S--Me--Cys, Met, D-Met, Thr, D-Thr

Gln D-GIn, Asn, D-Asn, Glu, D-Glu, Asp, D-Asp

Asn D-Asn, Asp, D-Asp, Glu, D-Glu, Gin, D-GIn

Lys D-Lys, Arg, D-Arg, homo-Arg, D-homo-Arg, Met, D-Met, lle, D-lle,
Orn, D-Om

Asp D-Asp, D-Asn, Asn, Glu, D-Glu, Gin, D-GIn

Glu D-Glu, D-Asp, Asp, Asn, D-Asn, GIn, D-GIn

Met D-Met, S—Me-—-Cys, lle, D-lle, Leu, D-Leu, Val, D-Val




GQu DA u, D Asp, Asp, Asn, D-Asn, Gn, DA n Mt
D-Met, S-Me--Cys, Ile, Dlle, Leu, D Leu, Val, D Val
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2005/ 037305 PCT/ EP2004/ 052572 48 CLAIMS 1. The use
w@booa/opby pepti de conprising SEQ ID NO 2 as aPCT/EP2004/052572
medi canment. 5 2. The use adg8ording to claim1l wherein
t he pol ypeptide further conprises an isoleucine at
position 64 of SEQ ID NO 2. 3. The use according to
claiml or 2 further characterized in that said
pol ypepti de does not contain a nmutation in position
9, 10, or 13 in the corresponding 10 sequence of SEQ
IDNO 2 and SEQID NO 4, 4. The use according to
claimi1 or 2 further ch§FHa¥rized in that said
pol ypeptide contains, in the correspondi ng sequence
of SEQID NG 2 and SEQID NO 4: a) a Cysteine in
pQsi ti , oG : jne or a
&y Ty Ok%p;&fy?“?]pgdr? oorifa i . ? %Sfaq‘gbﬁ@@%{'t he cl ai ms
from1l to 4, wherein said pol ypeptide conprises the
constant region of a human i mmunogl obul i n heavy chai n.
5 20, 6. Thér@sdusceor@ig @ cREd Y paEtihde wppptideSirhg QhQideDaNO. 2
for the manufacture of a nedicanment for the
t r eat éwendneaf posititn@# nidEQe) NDref | antrat ory or i nfecti ous
di seases. 7. The use according to claim®65 wherein the
pol ypepti de further conprises an 25 isol eucine at
position 64 of SEQ ID NO 2. WD 2005/037305 ,
PET/ EPDOUREAEING o Clainy T & 2 frier gharactesigddt tﬂ?tﬁ@d pvreridt m 6

76 further characterized. in that said pol ypeptid
does. AT EOATETE S RITaE (GRIY: Joat (D oh T8 SIS 13

01D LOKLERRRNANGE, orf 8AHAIIGG 40F SEQ 1D NOL 2 and SEQ

4, The use according to claim 1 or 2 further characterized in that said polypeptide
contains, in the corresponding sequence of SEQ ID NO: 2 and SEQ ID NO: 4:
a) a Cysteine in position 8, 14, 17, or 77; or

15 b} an Alanine or a Glycine in position 1.

5. The use of any of the claims from 1 to 4, wherein said polypeptide comprises the

constant region of a human immunaglobulin heavy chain.

20 6. The use of a polypeptide comprising SEQ ID NO: 2 for the manufacture of a
medicament for the treatement of autoimmune, inflammatory or infectious

diseases.

7. The use according to claim 65 wherein the polypeptide further comprises an

25 isoleucine at position 64 of SEQ ID NO: 2.



5 9. The use according to claim6 or 7 further
characterized in that said polypeptide contains, in

wo b@sosmnespondi ng sequence of SEQ I D NO 2 aneCBEE00052572

10

25

NO 4: a) a Cysteine in pegition 8, 14, 17, or 77; or
b) an Alanine or a Gycine in position 1. 10 10. The
use of any of the clains from6 to 9, wherein said

pol ypepti de conprises the constant region of a human
i mmunogl obul i n heavy chain. 11. The use according to
claim6 wherein said disease is selected fromthe
group 15 consisting of: arthritis, rheunatoid
arthritis (F%% psoriatio arthritis, osteoarthritis,

;i%llsteﬁ? Iu%e ac ogf r@ﬁ%ééaérp ﬁ,gn%?uﬁigefr ciﬁaﬁgg %e Ei){ha said poiypeptide
gl omegoul pRERRLh b @utani)h B 5t o, 1obi'>r°1?3| n°~i theakc{]%giid%ﬂr oni

hypersensitvity i seases, dermatit

ObSt rddGlehder Bitdh IR Y CHEBRBRE, COPD) i nfl anmat ory
bowel disease (I1BD), Crohn's diseases, ulcerative

colitis, multiple 20 sclerosis, cancer, septic shock
viral or HV infections, transplantation, , airways
i9f | aimeasd @ogrdigrtatitimBer sughehdstacteizedia thet aidybideptand

at heroscl erosis. 12. The use according to claim?7
wher edoptaigs indhegiosespending ssqusatedt PEQIDMNCH ABAREQR dIPpt:
consisting of; arthritis, rheumatoid arthritis (RA),
psor | At ¢Y5iEe iRrpttioa s, 1hf @b Phritis, 25 systemc

| upu emat o system c sclerosis,

scl e?béd'ﬂé’i//‘iﬁi@ ‘%65%’ (8%5‘)3% PCT/ EP2004/ 052572 50
pol ymyositis, glomerul onephritis, fibrosis, fibrosis,
allergic or hypersensitvity diseases, dermatitis,

agt hnﬁe u@éf%ﬂ%&f 1RO T Ui 66 9 em%ﬁ%ol%eﬁi%%&npfr@g’ D),

i nfl ammat ory bowel disease (I1BD), Crohn's diseases,

ul certad doviQart @bibr df § huaalibrhydbgobulmGkesy Bins, cancer,
septic shock, viral or HV infections,

transplantation, , airways 5 inflanmmation,
graft-versus-host disease (GYHD) and at heroscl erosis.
11.  The use according to claim 6 wherein said disease is selected from the group
consisting of: arthritis, rheumatoid arthritis (RA), psoriatic arthritis, osteoarthritis,
systemic lupus erythematosus (SLE), systemic sclerosis, scleroderma,
polymyositis, glomerulonephritis, fibrosis, fibrosis, allergic or hypersensitvity
diseases, dermatitis, asthma, chronic obstructive pulmonary disease (COPD),
inflammatory bowel disease (IBD), Crohn’s diseases, ulcerative colitis, multiple

sclerosis, cancer, septic shock, viral or HIV infections , transplantation, , airways

inflammation, graft-versus-host disease (GVHD) and atherosclerosis.

12. The use according to claim 7 wherein said disease is selected from the group
consisting of: arthritis, rheumatoid arthritis (RA), psoriatic arthritis, ost eoarthritis,

systemic lupus erythematosus (SLE), systemic sclerosis, scleroderma,



13. The use according to claim 11 wherein the disease
is multiple sclerosis. 14. The use according to claim

wd2oostosr3ei n t he disease is nultiple sclerosis.PCT/BPAB4/052572

10

15

20

The fusion pol ypeptide am ¥ aci d sequence of SEQ ID
NO 2 fused to the constant region of a human

i mmunogl obul i n heavy chain of SEQ ID NO 5. 16. The
nucl ei ¢ acid sequence encoding for the fusion

pol ypeptide of SEQ ID NO 15 5. 17. Method for
producing the fusion polypeptide of clain115
conprising: a) cloning of the nucleic acid guence

encodP3FyesHe 9?%{?%‘1“@9@@!_32 fibrgsiga fibrasisy Qllerqis, iy r@@%’?e #VWect or
20° ocPs Ge GuBire B BHGege PR ARerT ﬁcﬂ’um ei o

gzlgd 4§ A o(r:yeoo%rg %QASQQB ?ro@%%‘é?s? n{)g&fvé)%gta\sl@ al N

I gGl erdsrs, caﬁci%ar @ﬂ:% shgék \FrEI%PﬁIf/%JHIdﬂQ tréns 16, 93

cell Tine wt e resulting vector; 2005/ 037305

PCT/ ERZQPHiSodartdrsudlostdsese(@eD) b alHaﬁbdeeh@@eS stably
expressi ng and secreting the reconbi nant fusion

protein having CCL2-P8A at the N-term nus and the 1gGl
sequence at the GC-termnus; d) purifying the fusion
pidt el dse agvrtingto cleimt!tivee reiedie disaase ismdliple sNerpdifods f or
screening for obligate nononeric antagoni st chenoki ne
variants described herein conprising: a) making
single point nutation ck its abilit

t &% di s Ysg acorpifg § °8'@'ﬁ1t1§i"’b‘frﬂrgth%‘i?ease\)%’?ﬁlﬁ’??tsléerﬁ‘fat bi nd %/o
the receptor and show agonistic 10 properties in
vitro;

15.  The fusion polypeptide amino acid sequence of SEQ ID NO: 2 fused to the

constant region of a human immunoglobulin heavy chain of SEQ ID NO: 5.

16.  The nucleic acid sequence encoding for the fusion polypeptide of SEQ ID NO:

5.

17.  Method for producing the fusion polypeptide of claim 15 comprising:
a) cloning of the nucleic acid sequence encoding the mature CCL2-P8A in an
expression vector fused to a nucleic acid sequence encoding the human
CCL2 signal sequence at its 5" end, and the nucleic acid sequence encoding
the constant region (segment 243-474) of human immunoglobulin lambda
heavy chain IgG1 atits 3’ end;

b) transforming a CHO or HEK293 cell line with the resulting vector,



c) identifying said variants fromthe group identified
in (b) above that are further characterized as

WO pvsl0813051g peritoneal cell recruitnment. 19. TPET/EP2004/052572

10

25

phar maceuti cal conpositionstonprising a nononeric
variant of a 15 honodi mer-form ng chenoki ne as active
i ngredient, wherein said variant result from at | east
an amno acid substitution that alters the pattern of
hydrogen bonds at the dinerization interface of said
chenoki ne. 20. The pharmaceutical conposition of claim
19 wherein the nononeric variant is 20 chosen from

a) CCH2sqsging theiongsstaRlpexpiepsing apy seeiging Aeperambingatiugiey NoO;
4), c) An ac tive nt of

pol ypepPPgB %Vt'i‘ﬁ‘&ﬁng‘% at(”é?)N'tg("ﬁ)”S a?ﬁ’rtp% '8??S%H%“C%ﬁt émi no
acid se lence. 25 belonging to a protein sequence
other than 8alid chenokine. WD 2005/ 037305

PCT/ ELB‘Z?(Q@R @% %ngnapr%%n golﬁ thg&ﬁur@m&ﬂmﬂc euti cal

conposi 1 wherei n said nononeric
variants is in the form of an active fraction,
precursors, salt, derivative, conplex or conjugate. 5
278. Metredsherdscleoingt foeadigagmearomprcemagdnish chembitirgi varante
inflammatory, or infectious diseases conprising the
adm desstbedbaramcoobrisig: ef f ecti ve anmount of a nononeric
variants of a honodi mer-form ng chenoki ne, wherein

sai d alaaking pingly reditimetatorgP @l thet leees ts aality SarfiPRIZRci d
substitution that alters the pattern of hgdro en _bonds
at t Be idendyipg sRif jveranis olfet; idelos @%ée‘%‘?tor g TR e .
23. The tof claim 21 wherein the nononeric

vari an‘BmRnE'eS' R6&en from a) CCL2-P8A (SEQ ID NO 2);

¢) identifying said variants from the group identified in (b) above that are further

characterized as inhibiting peritoneal cell recruiiment.

19. The pharmaceutical composition comprising a monomeric variant of a
homodimer-forming chemokine as active ingredient, wherein said variant result
from at least an amino acid substitution that alters the pattern of hydrogen bonds

at the dimerization interface of said chemokine.

20. The pharmaceutical composition of claim 19 wherein the monomeric variant is
chosen from:
a) CCL2-PBA (SEQID NO: 2);
b) CCL2*-P8A (SEQ ID NO: 4);
¢) An active mutant of (a) or (b); or
d) A polypeptide comprising (a), (b), or (c), and an amino acid sequence

belonging to a protein sequence other than said chemokine.



b) CCL2*-P8A (SEQ ID NO 4); 15 c¢) An active nutant of
(a) or (b); or d) A polypeptide conprising (a), (b),

w@erooo)7308nd an ami no aci d sequence bel ongi ngPCDER2004/052572
protei n sequence ot her thamd2sai d chenoki ne.

21. The pharmaceutical composition of claim 18 or 19, wherein said monomeric
variants is in the form of an active fraction, precursors, salt, derivative, complex

or conjugate.

5
22. A method for treating or preventing autoimmune, inflammatory, or infectious
diseases comprising the administration of an effective amount of a monomeric
variants of a homodimer-forming chemokine, wherein said variant result from at
least an amino acid substitution that alters the pattern of hydrogen bonds at the
10 dimerization interface of said chemokine.
23.  The method of claim 21 wherein the monomeric variant is chosen from:
a) CCL2-P8A (SEQID NO: 2);
b) CCL2*-P8A (SEQ ID NO: 4);
15 ¢) An active mutant of (a) or (b); or

d) A polypeptide comprising (a), (b), or (c), and an amino acid sequence

belonging to a protein sequence other than said chemokine.



