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THERAPEUTI C USES OF CHEMOKI NE VARI ANTS FI ELD OF THE
I NVENTI ON The invention relates to novel therapeutic
uses of chenokine variants, and in 5 particular of
human CCL2 vari ants. BACKGROUND OF THE | NVENTI ON
Chenoki nes are small, secreted pro-inflammatory
proteins, which nediate directional mgration of

| eukocytes fromthe blood to the site of injury.
Dependi ng on the 10 position of the conserved
cysteines characterizing this famly of proteins, the
chenokine famly can be divided structurally in C
CGC CXCH ENHC USER BRERFARKINE YARIBNTDHI nd to a
series of nenbrane receptors (Baggiolini Met al.
1997; Fernandez EJ and Lolis E, 2002). These nenbrane

receptors, all hep%gbﬁhk?m%mgtﬁﬁgﬁein coupl ed

receptors, allow I nes exert their

bi ol oﬂxlech@lent@r? }égaYéstty n&)al ’Jwé?fpeltlt g&tof %ﬁéntoﬁme Wﬂérﬁ? al ey

present speci ons of receptors according

t9>aﬁlaﬁ°dr5fh§m¢m§né}/a% type The physi o ogi cal effects
chenokines result froma conplex and integrated

systen1of concurrent interactions: the receptors

of ten have overlapping ligand specificity, so that a

si ngl e recept or BAGKGROUND @Ff THEANENTI@henoki nes, as wel |

a single chenokine can bind to 20 different

r ecep@@mkinewsaﬂalsmy“ cleerpierk ipreeiRflaametonyr riefeioe dvhish rddigtesi t e
injury and cause | eukocyte 3rat|on and

@tr?c\ygtal r@gfatl% pﬁ%kwtegﬁ%%@% tnrthg site gff igjury ILpependmg on the

poi eti ¢, and
g“ﬁt i al

drcﬁé’k@%&(%mwcah‘ﬁé (ﬂ\gde% Qt‘?d'é@}aéhﬂﬁg @3 Lher a%@%%-'c%he%%%ﬁ‘éss

rom scuous bi ndi

Pafhich BHA @ra)sene% 'aﬁﬁé?nbm% %Eéblo%s(BQg’g%hrﬁméﬁél d%@%@%@k EJ
target 2 candidates for therapeutic intervention in

dissepsies, 2ags0ci ated to such processes, by

These membrane receptors, all heptahelical G-protein coupled receptors, allow
chemokines to exert their biological activity on the target cells, which may present
specific combinations of receptors according to their state andfor 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 bind to
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

and promiscuous binding, in particular), these molecules are ¢ onsidered good target
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i nhi biting specific chenokines and their receptors at
the scope to preventing the excessive recruitnent and
activation of |eukocytes (Baggiolini M 2001,

Loetscher P and O ark-Lew>s |, 2001; Godessart N and
Kunkel SL, 2001). 5 Studies on structure-activity
relati onships indicate that chenokines have two nmain
sites of interaction with their receptors, the
fl exi bl e am no-term nal region and the
conformationally rigid loop that follows the second
cysteine Cheno ines are thought to dock onto

é%’lgg?t‘éﬁ@ %;a%tgﬁ@ermﬂﬂq"wéd'?eaﬁg a3sgeateHO SHFIHPIPgeses: bv

b v t he ndi n t he

B wrlien ot ot PRAESPlbL R & Fitor dedpvaine he
AGHLUAL dflime Qe Uchal RO LLRBRS (@ 8glg,ne¥.a9w%e%f pal

regl on has een a nst’ra ur a

angh @Mmmtuz@ophs&eéshweaﬁd KRkl Sdb1f h' s domil nis
nodi fied or shortened. This processing, follow ng

pr ot esnldt o€ sPicERSAAN reldibHsAGEA@SteSthat hefmbIBTEs Gale two
nmodi fication of am no acids, can either activate or

r enaid eites bhigsrectipmvithaheiresceptang Gk ilaxdle aginn agratiianggiorcapeunds
wi th agoni stic and/or antagonistic activity. Thus,

c FeYRIRAtipRedy rigidtider $igdeions tge seBniradieine. Chernafites am thohght to

am no-term nal region have therapeutic gotentlal for

i APk LRREEEPIYS baﬁ&awfdh%ﬁ%rég'm §@da@@scoc ethaplisved e

&aéli}%tgﬁ'iegb%z”%ﬁf%la@ﬁ‘%tﬁf{“ el Eeﬁ}ﬁfbth re%l/ﬁ %%6‘%?;9( 8"“"?‘”0”-
: dent ! ?r?aﬁw%e ofmdanﬁ\%ttér%ﬂgl réeg;%{\ ﬁ%co ?Is(o% ?tra‘be? tfnp on,

as hav I'ng

beitna aﬁ@%@&% cf%’éfmon?lﬁé%ﬂmvrhéhgmé Jbﬁ]aﬁ QCHHETBPEhoRSned. This

nmonocytes and 20 |ynphocytes in response to injury and

| ploessting) RliGiirgAdisolytid diyefion OSage sk MBS rAIEY modifiERSES
different types of tunors, cardiac allograft, AlIDS,

aading abids, cat edlies actiyate Thiremier ahebe atolealles, ifh&BO,; geteratngt
al ., 1999). The physiol ogical activities

asEeeunds wivigptistic @I atfzppeistib edivity ebtis nissinakings withisdédfid by
means of transgenic animals, which allowed the
dERUREOR (6P IRAS TP RT3 08 iR e e Tl i Hlammesa y
nnnoc%te recruit anmat ory nodel s, but

aP EGUPHIURs, §sg%e§r§'§ﬁwa62fang F'EL@%&S related to T hel per 3

CCL2, also known as Monocyte Chemoattractant Protein 1 (MCP-1) or Monocyte
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 wvarious 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
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responses and the initiation of atherosclerosis (CGu
Let al., 2000; Gosling Jet al, 1999; Lu B eta],
1998). Structurally, CCL2 consists of a N-term na

| 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
at al., 1996; Lubkowski J, et al., 1997). As for many
ot her chenokines, the literature provides nany
exanpl es of structure-activity studies in whic

nigeReATes aidhednitiafins ohatipenselerasisdgu g@ %8P % §93ling Nat é?%% naI
truncated or single site substituted variants to
astRde R rol e of the deleted or substituted am no
act ISude b > 8RR AN Rl 00 AR AGLL Ml g3, B

%’&E gpét 1 C%err%ﬁa? gﬁd §§§ %Hiszho% @%réaévgé éﬁo%%_ﬁrhas%ery_ et

Hemreri c at al at a

204k ed ad Qm%ﬁﬂér‘lrgéble@k’exﬁehﬁenfapéoﬁdn%ﬁs (Hah®RI T 2ed1.] 2096,k oCL2
receptor binding and activation was studied ShOMAng

t ket arli1bdeerBrvivskiy b | 19018, Astor Ay direr diiefiddinet, @igH liefature

hi ndering dinerization 15 may alter sonme CCL2

apbiides taes esupés dstrudboemtidy stdiedinnvgnica fAGLAI ugnts have

stimulati on of chenotaxis, inhibition of adenylate

ceﬁ@n a%rateaﬁw e@teﬁsﬂﬁglhhtpmtml teyncadsd ot pinglp SitpPIRgiuiEPREIEt a  C
one nutant described by Paavol a,

h@raéﬁe?? tE%fP’F %@P@S’ﬁed OraﬂdPé@“t?Pﬁm'”od’P'ﬁ%? F‘E‘ez -a$50tasIHPGi ns

nE AR e s %”sgﬁ%w%ﬁé%ﬁe%ha AR 5o oo
Y%tg B BHoWg LtePalh?%zé Forrhf ﬁféjkt% 2fdoueakesr Eﬂeg.,d' ng

|n|ty|n vitro ess otent I n Itor

ofpoadenyl ate cyclase and stlnulator of cal cium i nfl ux
invitro, and unable to stinulate chenotaxis in cel

cul t uwrpardicir el réd of windefradbh FHACCL2 Becepidr 8iRding 4nditBtvatoh WeP- 1
(a CCL2 variant |acking residues 2-8), antagonizes
Chldedasbving that diferénh mutattonin thEhterninahrdgiorghipsteomedimnériegion f
the CCL2 nmutant containing the P8A substitution were
2may e sepq) @l a"?t'wt'eénsuékB?equ?Fﬁ‘?ﬁtba"ld'”Wﬁ'éﬂy» [Fg@atioy F@én
the recognition of the vi

chemotaxis, mhibition 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 vilro, 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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4 chenoki ne binding protein M3, denonstrating the
efficient binding of this viral protein to this CCL2
nmut ant ( Al exander JM et al., 2002). Mreover it has
been shown that nononeric «ariants of chenokines,
such as CCL2-P8A, are devoid of activity in vivo,
al though fully active and indistinguishable fromthe
dimeric formin vitro (Proudfoot Aet 5 al., 2003).
Exanpl es of CCL2 nutants involving residues not
affecting the dinerization profile of the resulting
protein have been already described in the literature
agemedgidhgng F{fQSe"}M?r eempnetating i efiigend bipdingohihis vipkprotein to
properties towar CCL2 (US 5739103, WO 03184993
Pt NS UL eh O Ao e w.sa?wma? hat
ecifi ne 10 nu L.cul ar
et B e SR, SOn BEleHore P BN M D1 e
S e),
él{hajgﬁ Hmﬁatcﬁ\fe léﬁ Q&tlr&l %b%ﬁ?ﬁ@%ﬁl{n& tICr?M'PI gdl\magu%& ‘%ﬁg
INV@MIION It has been surprisingly found that variants
of “honodi ner-forning chenokines, 15 such as CCL2,
havi rgarfplesi i QIce2 kMo inddhing rssmimsg hdt Wféctiy thé difle@ization
di meri zation interface that alters the pattern of
hyrdfileog &a rdsoltirggprotefthagesbem alreadyudescribed inathe livdvdtirg at &admnoner
that binds to the receptor and has agonistic
pleopeequiea daying gitagoristic cuepertient yeids ZELALYSIrEp9103, WO
chenoki nes and have anti-inflammtory activity in
vPRGI93Fiaweyar fhafstis e Bdiediphia dherfé'Prél”r{h%? épel‘j@fé?rlﬂmoé‘?,e

o TRl AR B el P RERE AR, b REPTG R T papde 2
(e tep i 3o e GG Rbind Py il BBl Bigdy L MO 2

variants described herein are useful as nedicanments

for the treatnment of autoi nmune, inflammatory or

I nfectious di seasMMARICR/THEQRVENTEONCONPri sing SEQ I D

25 NO 2 and those conprising SEQID NGO 2 with a

f ur t hérs bagb atrproingly undstiodt eariants ef fatnodimer -forming che mokines,
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 vilro, can antagonize natural
chemokines and have anti-inflammatory activity in vivo.

The variants described herein are useful as a medicament. Polypeptides
comprising SEQ 1D NOQ: 2 and those comprising SEQ D 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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position 64 of SEQID NGO 2 (SEQ ID NGO 4) are useful
as nedi canents for the treatnent of autoi mmune,
i nflammat ory and i nfectious di seases. In one exanpl e,
pol ypeptides conmprising SEQID NO 2 and those
conprising SEQID NO 2 wwth a further nutation to
i sol eucine at position 64 of SEQID NGO 2 (SEQ I D NO
4) are useful 5 as nedicanents for the treatnent of
mul tiple sclerosis. The variants descri bed herein are
further useful in methods for treatment of
ut qi nmat ory and infectious.diseases. Such
mitnE Bosrst IELUBTRBECH AR P 46T GRIGRT bt ve
ri nventi on,
mﬁ%a?%e”ﬁ o iR O8 TaRT=E el PleoPbo es! daet eHenmi.no
t
ﬂ)eﬁfd %hhﬂﬁnb 2B I[Eﬁb ﬁlgr‘detrlo%e tc:{)']ﬁ)ngr?gn%f:g{ ;baﬁé £ ith.a .

rogen e dineri zat ce o said

c Iﬂﬁﬁ@ kiiB®on toEé%ﬁUMeea?po@ﬁon%u G#SEQ'T@ N@@ét@ IDVN’(B '4?5{3 %sethh at

can be used in such nethods are: a) a polypéptid

C @$Mpédicamerds FSIHQ tedinBiOuf mltipl®3cledsiBOl ypeptl de conpri Sl ng
SEQ ID NO 4; c¢) an active nutant of a) or b); d) a

pol ypeptardas desubed diemig ag) furthe) useful @) mainds fon t@ainaat @ci d
sequence belonging to a protein other than said

c Aépipringe inflanynalgel Endaigfeqtipus dsspses s Foehd metipds Scomptisecthé es
in the formof their active fractjons, precurso rs,

s Afrpisiraipa of %affiec\v\eesamoer&ﬁfm regpegeric a@‘r'a@@htim@mné@ wiTgiein
th d h t
c8?%‘fgﬁ‘t”l?ﬂ Ao SRS et HE el rTERR e er=oft Pl "
ft
g e T R

ph@ﬁoﬁi RS V&P il k4Ibd et r -
antaggnléﬁlc chenok |ngwsgéFgﬂtﬁ%ﬂ%@%ﬁ%egfﬁe?@Pﬂﬁ?ﬁsed

t ondriekMSECCIDENTI ] h)e: Py SpRietomSRAYSRQED NDOE; &xaple t he
am no acid sequence of SEQ ID NO 2 fused to the

c onsittaid) orbggl @prlypéptide dampriaing &)nang gihdel ahning abieeagyeredrai n
(SEQ IN NO 5). The Invention further includes
neRaeias tof aprofpinoeitrsithey seid edendkiogi asrwgirastties: mgrresgonding
molecules in the 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.



10

20

The Invention further includes nethods for screening
for obligate nononeric antagoni st chenoki ne variants
descri bed herein conprising: a) making single point
mutations in CCL2 that blook 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
inhibiting peritoneal cell recruitnment. OQther features
and advant ages of the invention will be apparent from
t he ThelnveMignnitaendides metedscen sstepmig. fort epligaiesumomacON OF
THE FI GURES Figure 1: am no aci d sequences of human
wﬁ?tﬁﬁ"@Sté@@k"(ﬁrVg@?‘P‘a (esribsg hegsdn G9MPriseRy SSPROTACC. N

L3500 Rl 8 Ry R EA S BRI o
I My O CHIOT,D BRIk Lo

mut at i gRpBRRAinvBobol d and underlined. Figure 2: graph
conparing the cell recruiting activity of reconbi nant
humar) Géehting 3M@lvaksais2frdtBife ybupldehtiied ibas efovdBatiare firhe
peritoneal cell recruiting assay . Figure 3: graph
show nghdrdvierizdd serhibdisppmieeal ceirdoiutriany activity of
CCL2-P8A in 20 peritoneal cell recruitnent assays

usi n@thendealies et @dmentaged Lt diresinve@@n vill by apparent from the
Thioglycqllate.(B); the results are conpared with the
bidngdetailegdastPlioa:  negative control (vehicle only,

saline) and a positive control, Dexanethasone (Dex;
only in B). 7 Figure 4: graph showi ng the inhibiting

activity of CCL2- BR&hiPnoN 8k RhBokeiuced

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 (M64l1) 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 contro! (vehicle only, saline) and a positive control,

Dexamethasone (Dex; only in B).



lung inflammuation assay; the result is conpared with
the baseline level, and a negative control (saline).
Figure 5. Graph showing the efficacy of CCL2-P8A in
reducing clinical scores imman 5 animal nodel for

mul tiple sclerosis called EAE (Experinental Autoi mmune
Encephal onyelitis), either when the aninals present a
mld disease with low clinical score (not nore than
2; A) or a severe disease with high clinical score
(at least 3; B); the data are conpared to those
observed using the vehicle onl negative control) or
pbigire 4 v @ragly showipp tieophiitig aptiafy -PAip ueyalbupgin-induced
Interferon beta); the nunber of asterisks on the
bot t om &"9 BEEY aﬁﬁ??% theTaiut sscamrared withdleteselipe ovel, e
statlstlcalt 0 ance of the effect observed when
conpar ed "TE gnﬁéﬁg?lve control at each time point (*

P * % * % % 001

g@&gg aé@%rapwm)g t@ﬁ%&&g ﬁpmﬁx ln‘?\'@ cmg%Ne%@%@cQ% Erhgn

s test). ]aﬁlmlazl' rﬁ)‘dél@or(ﬁwultlﬂé SifbsR R BeE Eéﬂﬁenhéﬂ?&ll thglhﬁﬂne
activity of CCL2 when adm nistered at different
dosages En&padlbn@amgpénhmﬂ@h thk @himSK bldsend hd &b Rith
(DNFB-i nduced inflammation on the ear of sensitized
m ce); tdweliedaf ot (rof m@Ob2r P8 orarevkeir@iseagoivithigholinidahe
ear swelling volunme after the treatnment, and it is
conpar edcorevat kast BieB)ftd flatanpra goronsiet fteothese obasivadbsingrioe
sensitized but challenged at day 5 20 with DNFB (A),
ani mal e Ct“|yir@aat‘é?1‘d’”‘&‘?§f Woé'ﬁ‘(iéwrwf‘irﬁ‘eféﬁﬁ:BO%@“%?ﬁ y

0 Doxanet HieBA0 ek R nifit ArsP oy PRoHRE s wabher
of CCL2; er%A% thetlr ea?fagta ?%alvgf?ﬂﬁﬁ ??r]lére%gct %g)seglgélwﬁer“ he

day after nen l'enge

Al ter natcbr}ﬁ%refd% fre n%atn@%%roP&'%a&ﬂ% dof h‘@ar@%@@;@t*ed by

single/mltiple am no acid addltlon and/ or
subst i t Uteafih<0.89, afd *ieahdls0OM, bcalcBsbOb@Re ABANEVA

followed by Fisher test).

wn

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

20 with DNFB (A), animal sensitized and challenged with DNFB but only
vehicle treated (B), and animals freated 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

25 amino acid addition and/or substitution (A) or by fusion to residues 243 -
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474 of human i mmunogl obul i n | anbda heavy chain | gGl
(B; CCL2 signal sequence is double underlined, nmature
CCL2-P8A is underlined). DETAILED DESCRI PTI ON OF THE

I NVENTION 5 I n view of the sabove nentioned evi dences
in the prior art, there is no indication that a CCL2
variant, resulting fromat |east single amno acid
substitution in the dinerization interface that
alters the pattern of hydrogen bonds so as to result
in an obligate nononer binding to the receptor and
havi ng agonlstlc properties in vitro, can ant agoni ze
CCL2 in %4 Qfd‘umafhWWUFPQG@H%F@W@@&WWCW lgEt (R &CI-2 signal
recrui tnment and/or in nmat ory reacti ns The
Sngle dRHES KPRt TETBRCI S furarishy  at
position 8 in human mature CCL2, and in particular it
consi sts of replacing Proline in position 8 with an

Alanine.  Theggryipi) RRcRpfONIETHENENTNN addi t i onal

mutation in the position corresponding to 9, 10, or
13 Ofin JuWBRhe TBEH Rntfeftdd 2videhes MNtn & ¥RPRH, GeRfis A IRui@RAVE
descri bed substitutions is nononeric variant of the
makiug eCEDudmaf re6ifilng foml gt @dst Gobi2-aRMhA a6kdi sabktig®n Behe
expressed either as including the single substitution
ofimeraetioPintdrfaceethat mltgeotsd patterm ofBhytirogeAl bamis se a§ BEUIt D NO  2)
or as including a further substitution (inproving
e%@%@s@@r@me@ﬁndm@ therreneetprrnd prving/Bgonisisiranerti®4n vito, can

I soleucine (SEQ ID NO 4). The supstitution of Proline
Sa’t“iﬂo%eaﬁpl‘?e LEGREGIRL gopd o Rab (F8! AecEHiens radpr

ent tion.of the chem cal group possibly formng
hW&W‘ %W 'B6HNE)  generate a OCL2 variant acting as an

obl i 9 Mr%ee(cd g&*’r\@ti’oﬁ%@re}?&?& c%(tjlpgsmo#> 8A n g?p rrgﬁre

consi as nmo U|valent a
Pb@l[%h‘bérﬁc@‘ar |U§c5°n§sts mpbaaﬁg?»m@e% p“o@.fm%w.thlam‘fanmat
can be consequently envisaged f hese specific

ol ek @atights M MOIBHtiICarvaaditiodd) nGtaidh maﬁa.pzsmcaabr}ee@nmz 9P8A
25 and CCL2*-P8A, can be al so envisaged for any other
oltd, pg@bthunemmoaiee CELA/ar i ant of 9
An 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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CCL2, or of other chenokines that are naturally active
as diners, that are generated in the sane nanner.
These nmutants shoul d present antagonistic and

i nhibitory properties simdar to those of CCL2-P8A
and CCL2 - P8A agai nst the natural chenokine, and
therefore they should have a nedical applicability. 5
One aspect of the present invention is the use of an
obligate nononeric variant of a honodi ner-formng
chenoki ne, for exanple CCL2 which is known to be a
therapeutlc target for various diseases, such as
a&tbh Arhfhipteer Chempk'@ﬁfha&amryatura&factlweﬁﬁ digers Jbm ard peraises
Sych variants result fromat |east an anm no acid

sH‘sm%m“f‘%nTh?m'tutanﬁﬁ'@O@\d@reﬁwéa"&am'Séf FrddnioRpeR g ess

b t terface of d_chenoki

‘S’W Ehoted TP FR'S20 S o R e Bce
F&%tﬁ g%ﬁ%ﬂéve%@dlé’aﬁa?pp%%ﬂpﬂ' c properties in vitro

antagoni stic properties’in vivo, as active
I ngr &Sk Bpbct bMthpreRMAVBREEY hk G&H of 67 BIRGs ﬁqbn‘aﬂmnc' VBiant
particular for the treatment or prevention of
aut @ihomdome-foinidd enamedinel 6y eRimple NE@OT WS kh&BAS @5 -a
These in vivo antagonistic properties my becone
ethedpmitic itarget $s awpsoua | diseases) gsutthes ewlnuameé, oinflamfnatory, or
properties such as 15 the effect cell recruitnment in
t iﬁléecti@ésr fligeasee.Lavcl Vﬂfiﬁfttﬁ/\ﬁew@ from @t Ipastigrcamiemacisi splfstitation that

fl ammat ory nol ecu ?a chenoki ne such CCL2 itself,

t ﬁ‘ fesgraRaE %{wrogﬁnboaqﬁé tbﬁw?szaﬂon riseace Bl sPig: Qieé‘o‘?ﬁ?r?@ner ic

bl P B OTRS EroRPar AR Foffe FREAT (IR0 HAEH ¢ er s
L DE0PRL 174 Oy IUGIRGRT ORI MY o BERESE RN 0o 19

I ne an am no to be cularly

r SheRVRRtcd ocromso%&.abl ;hsﬂsynﬁ@ar Y tﬁé qregt%mew Er‘e\%nmd&(’gen
bonds i nvolved in the formati on of protein conpl exes

S a@bim@sneh aiMEGhARY, Sor Inkeiosd APEResANTHBS ACivido SdaRgdnistcut i on
shoul d be the substitution of a proline wth
N pmMpgDiee Miyecans emidendio iasbaysAlldwing ttatevahation, of priyertisd sugi =
am no acid substitution should be the substitution of
nda- pied| sehereaviimen) Bcihel Asiitoreun follawingnige indyctiom atith t4ne
stereospecificity of hy drogen bonds results altered.
1 yflammatory molecule (a chemokine such CCLZ 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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Alternative forns of the nononeric variants of the
honodi ner - f or m ng chenoki nes above defined that can be
used as active ingredients in pharmaceutica
conpositions include: a) amoactive nmutant; or 5 b) a
pol ypepti de conprising said variant, or said active
mut ant, and an am no acid sequence belonging to a
protein sequence other than to said chenokine. The
term"active" means that such alternative conpounds
shoul d mai ntain the functional features of the CCL2
mut ants of the present invention, i.e. should

ant agdferaive & of ey Mmpepmerd VRieRE i t the élomodineas-farmiegrent
and/or. inflammtory reactions. 10 An obligate
WBW?HH@?%S@L% dRoRd ‘Hé cghbeish S Eetigdngrdienty @oO%Pfé‘?@PWf?' as
agxﬂﬁ&&¥§mm%gnpound according to the Invention, can be
inthe tormof their active fractions, precursors,

sal tsy fetilyakiygs. conplexes or conjugates. These
al ternative conpounds are intended to conprehend

ol e@yleplypdptida cor‘ﬁ;ﬂ@iﬂg% $eRark e s 5@ LYRNERr@ fand Bamino
nononeric variants of the honodinmor -forming 15

chenokiapie seqtidhad betbAginyad a prbikie edquénbeotia®arCio said chemokine.

characteristics disclosed herein. For exanple,

CCL27hé8M lralyere@ns tyetrmechaditedation cdnipeunbasiiodld eibintain mhst ant

of CCL2 (CCL2-M541 or CCL2*) that maintains nornal

Clupgiongtfeatyps qf thg CokA mutignts of hppreseeidhvpntiopie: stiogld antaggeiredi ng
reconbi nant expression. The antagonistic

the rec nan : .
POl 1o RO LSRRy & AT

h [ - f i 20 ch [ defined ab , _and

i R I R
Cedh Qﬁd@éf)ﬂfng'tg%g’lnv%ﬁoﬁv E be% %Qtf(%rr%to?gfeir Iacr;}ivé ﬂgcti%c,t Ve
mut ant s. [ category of nol ecul'es includes natur a

Obreyedishkd, Geritats Q8spI0Es S3bflgagguence, wherein one or
nore am no acid residues have been added, del eted, or

substrhdsataiematipy estipdeds d1@yendbdspl @Mpbitad SAMBUes with

bi ol ogi cal activity characterized in the present

i ehargst itorheaseqdehce of the monomeric variants of the homodimer-forming
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-M64l 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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conpar abl e or higher |evels, as determ ned by neans
known in the art and disclo sed in the Exanples

bel ow. Natural analogs are intended to be the
correspondi ng sequences of thuman chenoki nes proteins
identified in other organisns, |ike nouse CCL2
(SWSSPROT 5 Acc. N P10148). Artificial anal ogs of
t he nononeric variants of honodi ner -formng
chenoki nes are intended to be pol ypeptdes prepared by
known chem cal synthesis and/or by site-directed

nmut agenesi s techni ques, conbinatorial technol ogi es at
t henpaahie pr higher lexels evideipgnimNLY Beaqje kewein thegd Andiscippen in
shuffling, phage displayl selection), by

cSRBamBles BMed desi gn studies, or by any ot her known

t h table th f id f it
Lor e Es@iggﬁ? Lo forRLte, Sotimy i, PafRar oy Rutar ™' ¢ ©

- SRS SRR RS el Bt BB R R SR ki 1
| Rec. Nhﬁmé}ﬁé M@i’c@ganEI5$ of ﬁ@%hdﬂgﬁc Parn?rﬁse&th@rﬁodllrﬁbr kd¥Gin r' or

art and in the Exanpl es below. For exanple, speci

akRehniokifes ate iAbidaMN toSbelPRYpdRR¥ELrEIARA B kR %h@rﬁdaﬂ@nﬁ@élsd S
being substituted in other positions of CCL2 and

f aniodl by stb-eiveatat mbiageng meehredues) ¢onBGhiRrial kdhnadyieagiam Iskls (WO
03/84993). In accordance with the present invention,
pp%érepdiredD%mg@Ge i(smcht #peDid shuffingrpiteas display&electionmvon| y
known as "conservative" or "safe" substitutions, and

| AYBIPEaited iesigflagiicios, o dyidanaer KopHs lPpigrs gabigrihpigofaci d
substituti m no

SHfiFY %?V@ﬁﬂ 'Q/tegg'w‘f e AP R Dp Gt Pador e PR o
g%re Qoﬁ%ep Wﬁlc Scan old{ ingly ﬂgnetdl%e%%gteub b oc!ng 51 inary slﬁECt I on

ecu I'S C ear ser IOﬂS

d @ﬂe %Ft U%thquacl%ﬂs Brgsen@@ in% pm?Xrt ﬂd%h@@aﬂﬁ&%ab\n the

above defined sequences without altering therr

f unctrodrampld) agekificatias itahts mbytRvé HRQF hbro Btin®@4cicd8bigt | ons
only involve a few amno acids, e.g., under ten, and

p sk @utab Inyothen desitiohdbieeCL2amd fdod nelkvanie fsb yeneatingdColl ace
am no acids which are critical to the functiona
c enagonistafVO0B/8dPI3h protein or a peptide. 12

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.



10

15

20

25

The literature provide many nodels on which the

sel ection of conservative am no acids substitutions
can be performed on the basis of statistical and
physi co -chem cal studies1oan 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 dabl e and active proteins, hel ping in the
classification of am no acid "synonynous"
substitutions which can be nore easily accommodated
i n priBe Bsraure previdetnigpemodgls @n whishcthe selgptiobef cosenativeandest ect

functional and structural honol ogs and paral ogs
( RS PHYPUiansan 4 Peﬁom@y thepeils %ffﬁgsﬁgaﬁﬂwsoh@m 198t d

st?éjé)sso a[ﬁ% Sﬁn@%ﬁ%g p{n /orF F S}Ef?% %{I@éﬂ %%”O?P&% %Vaﬁlte Ef{ dlhgf]e
C&%&%@W@g%ﬁém"ﬂe& @héxéé)r’m%h{g hilg sﬁ:omp ht Qse%p%mﬂ and

een en using a S|n1 arcriteria. A
f sibkdiebr ShiURiRTcaRGlolie fmgb@%é tive LRACIEORTRih Ghe
vari ants of the honodi ner- form ng chennklnes defi ned
abigséificabidreof REb i adie “Sneminbe’s subattstiensCviHich@n be more easily
pepti dom netics), in which the nature of peptide or
peadcypre@hicd @ préen Hweure,cine mhickatdnybermeli t idetekt &hctibdeearddevel
15 of ami no acid side chains, of amno acid chirality,
afiticiel sfoledseanth epieload dMiRlyiFor @l 200helbe saawmy@ptasteims are
i ntended to provide nononeric variants of th
h8fHbHPRe And ”fo@rﬁﬁf‘ﬁ@d ERENBRISTELPhHEG Az defined I”J@bl%lr For

e onSPAkge o Bue BT do PRGN Saan wol2hAn e
@P‘Fé g@AI‘\a%e gr?&%é) ?rl\gasn(rflarccnt% vage by peptidases

ion Into the subject is a problem

repl a\cf@rm@moupfof @t.@wan@% fk |nﬁ5no$r%ﬂ(,s\'/aﬁf|én‘t’seof@\%mgrh$ﬁner bond
with a non-cl eavabl e peptide mnetic can provide a

pRprhihgBerttRing dsfinadaiBveadidpdoitdsnimdiey @lsdi@Rfdpbptiddnimetics),
therapeutic. Simlarly, the replacenent of an L -am no
apindich ths ndwieofipsptide orpoigrplae taswagn aeémicaindedfiedss tteheel
peptide | ess sensitive to proteolysis, and finally
raminosgcigisidachaing, ¢ragéaiagid @gwﬁimmd!sr @ tihteeneptide harkbone.
peptides. Al so useful are amno -term nal 25 bl ocki ng
gi”&?ﬁ%@”%%ﬁ a5 mtenft?atw&w% APHHRYE vargre el fhe homedper -

S%Fn%ngné/hemokmes pavmg Simi ar or lmfiroved 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 proteoclysis, 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,
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13 suberyl, adipyl, azelayl, dansyl,
benzyl oxycar bonyl, fluorenyl nethoxycarbonyl,
nmet hoxyazel ayl, nethoxyadi pyl, nethoxysuberyl, and
2, 4-di nitrophenyl. Many oth&r nodifications providing
i ncreased potency, prolonged activity, easiness of
purification, and/or increased half-life are known in
the art (WD 02/10195; Villain Mat al., 2001). 5
Preferred alternative, "synonynous"” groups for am no
acids included in peptide mnetics are those defined
in Table Il.. A non-exhaustive |ist of am no acid
debpviatddipds azelpyvbo dpmsil Lh@ezy@mcweﬂnﬁokﬂu@rwln@et@wmwm b) ,
hydr oxyprol i ne (Hyp), 4-tetrahydr
[ @@WV%@JPW ﬁ@et@")@ﬁﬂh m?thﬁPt?eﬁ’é 2¢ gf‘ﬁé‘ﬁrﬁﬂ’he@" déany other

uor o ﬁrol L-t hi az c acid,

mﬂ%f%BPSOQV?V 109 lngreﬁsegl gﬁ%)f ol P%ﬁ? ﬂlél’[y, casiness ofo puytJ catlon
@/oglhg‘é(ag N!nf@'&%@ﬁ%&ﬁln%‘aﬂﬁwo 0579) &yﬂla?nhlﬁ)éyal 2,%1){ ci ne,

derivative

' nt e'ﬂ%?e@re@é]teﬁﬁlv@ Osﬁ&iyﬂo@ ct;ré\m fbpalﬁiﬁd dels 'Hﬁﬁdéahr‘?ﬁ@p%l

entity other than oné of the 20 genetically encoded

N@lneticd late)thoRE aifiddinTChbI M . MChoRekrelSstivelligt of ddotacie déridstivest he
am no acid derivative may contain substituted or

nasy bt anindisebutab kagld (AR 1 Fetogsolhb gHypg,an2, be-dirblyerar |
branched, or cyclic, and may include one or nore 15
hisewinging-o-68OH Theolingrdcaboxsiisi abidd édiluostirelies lc Hinzdidinerdde de
novo or obtained from comrercial sourc
( eopilie cél‘f@mLNkQW‘%‘i’“ﬁ% héﬂndszt@m@\ﬁhnﬁz ér“rdé‘m@XYB%?@H@?ﬂ'”e»USA)
The te hni. qu for the synthesis and the devel opnent
B0 e

oﬁm@%ﬁ¥pﬁm as wel |l as non-peptide
"k th Hr uby . VJ d
7155 S B B I L SR 40 ,

MELRGE! Re¥né Bind f@%@ﬁe@&éﬂ%n&:&b@d MRRA) be@ling®MifdQciddmaci ds

into proteins, using both in vitro and i'n vivo

t paeShathk QRN ¥&d BdIBativd AayPécraR s@RENRT or noRBIRH@dPAIgE €i n
structure and function are al so disclosed in the

| mbieteatthar ear( Ro lighe mhtayicheDAor @00 0gnd nldyeingude @@ tor more
I nvention discloses the use of nmononeric variants of
t hrseroatponyo Hienaminof aidnderipiicheamké med, deamio theltained donv e
mut ant s as active i ngr edients in
commercial 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



25 pharmaceutical conpositions, as well as of proteins
conprising their amno acid 14 sequence and an am no
aci d sequence belonging to a protein sequence ot her
than said chenoki ne. Thi siheterol ogous |latter
sequence shoul d provi de additional properties wthout
i npai ring the pharnmaceutical applicability. Exanples
of such additional properties are an easier
purification procedure, a longer lasting half-life in
body fluids, 5 or extracellular localization. This
latter feature is of particular inportance for
d éﬁﬂP?ﬁ‘Pﬁ gndzan agecacid ISEIUgce aglonging foaua prelain Gequetsi et than
oteins included in the above definition since it
D PRRET e o5 R TBRASHY AR oM e POSkianel Bt ¢ he

SR, MG 81 eebut B pPIcat  S3PHE ol Pubctpnone
nhr%;%rt gl% @n %ﬁl%%ﬂ l;olcééHrel §|Br?grera1§§t]§g N%If .-]IFé i der&)?ﬁuidsd

['ecu noi‘et1 es,

5 bﬂUﬁl@Jc&lea!a@caW%{ dn. ﬁﬁtlﬁ@rcﬁatlﬁéql oisdaﬁlaﬁa‘?%p@ﬁ\‘anté)fﬁr déﬁmﬁg a

construction, purification, detection and use o
f BtiMgrgUb OF RisBS ordhiteld F@diNs iRHIUBELIS IRDabolddetit@n since it
literature (Nilsson J et al., 1997; "Applications of
c bllowethése myesnesic erightshty be balizepinditeaspars Whévie hdi odswHerezyenol .
Vol . 326-328, Acadenm c Press, 2000; WO 01177137).
Alelation amieﬁunfmt@n efitresesreglisenie tasilitoibd, ¥ aban héve COled utaty
generate alternative fornms of these 15 obligate
nﬁﬁ@ﬁéWW&ﬁW%WﬂgﬁF% of honodi ner - f or mi ng chenoklnes as
defl race domai ns

0 of nDRUPR B RHE: e e e Ewsfm?ﬁ. SEispiS Bint
r fﬁg Eo%gtnﬁ’: ﬁf%htgp)detecm}” atnﬁ H& ﬁﬁén' Ff?o@ems é)re wncpe"? d'scﬁf%j g

extrace I ot éI ns, 6. CoNn

panl‘ieelhé?fﬁure qmp,&rnu Si Anabr. owcawag BOcHMAL LS andTr%
choi ce of one or nore of these sequences to be used

t protbifee MEIHAETBIAyGol.Ved].| EB28, Bcddurie trreagiadood; s peei1bic 20
use of said agent. Wen the additi onal protein

sAdjilieraC@oteia sequenceshvdicit esd e ofed tdrenerae gjid@nitre fodfis of these
extracel lul ar, export signal, or signal-peptide
15 cepigas fanr\qgerﬁrVémaeiS A& omadimesviaming emaigiee avdfitecaapvearst t o

be secreted in the extracel |l ul ar space, the agent can
bl rfgfe of éﬁ@P?”&}Jarc?ﬂ”]a@%toéd“eﬁ‘ﬁré”‘b@ﬂur‘ iPEsteiny rivneglpully ed

cells.in.view of ¥her g CGSSI)% (
constant region (Fc region), mul imerization domains, exfracellilar proteins, signal

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
20 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.
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alternatively, the cells can be directly used or
adm ni stered. 15 The obligate nononeric variants of
honodi nmer - f or m ng chenoki nes defi ned above can be al so
used in other preferred fonss, for exanple as active
fractions, precursors, salts, derivatives, conjugates
or conplexes. The term"fraction" refers to any
fragnent of the polypeptidic chain of the 5 conpound
itself, alone or in conmbination with rel ated nol ecul es
or residues bound to it, for exanple residues of
sugars or phosphates, or aggregates of the orlglna

pol ypéprpligae @ron%eﬁf iveriants Gf BemadIeEormies chempkinedslined al so
fromother nodifjcations which do not nornal%%walter

pﬁP%Piﬂ ‘%?e%ﬁ?éﬁ& In GisE PERERIPES; T 9ipvEe 67 it (4

at|V| ation of epti des (acetylation or
%g]cﬁ%gl Saiil{ &”Xa\{”ets Co@&ega escaco%@/exg%di fying the 10 pattern

of phﬂémr%cﬁanh Odferd konsrrofﬁﬂa Eﬁt%tfﬁfpoﬂg%ﬁﬁuegﬁr&%eﬂe’

phosphoseri ne, or phosphothreoni ne

gledreReMlitgtf] MRe biycoRBRAS! NE rdidi& nﬂfe@@lésq}?re&&e?%ycﬁ@ ®
whi ch affect glycosylation e.g., mammlian

gloy casydicatdsiagesosf €lggh e qBiydpRitdsN@r QBFYIARS )of 18 oyinal

peptide during its synthesis and processing or in

f nolyphgide premids Stchgnasregssan Ehd dlsorfren wthsrondaificatiane which

compounds whi ch can be converted into the conmpounds of

190 pptesenatly plisy reano peakspcaveer ssaile imie eeniz yirathiegical
processing prior or after the admnistration to the

c 8fr|valivigition ¢f Penfiges irsalylation prear@yigiions fosegmads By ediyingdier s
h t L d additi
R R s Rl it R A

ophﬁﬂgg%%ﬁﬂxyﬁﬁgd’uggfdr g os&l{;lgn ?Dgee?réog%% tﬂeg%gtﬁgl anz e%l tS
t BRcdibct 3Nchsdlod 81§ M%dhiﬁ%ﬂ@&?!blﬁ]g %%Jg%osyfla%g &Wl en

sodi um cal cium amonium ferric or zinc salts,

t biea deptideduriagia sgrtletis andiptobessiiga MifGthBassssagsiégeos e
fornmed, for exanple, with am nes, such as

t ri etThafmdcamsarsi@re camgpums mbictocan by sinmegted jplo e rcoratiotvels of
procaine and the like. Acid addition salts include,
féﬁeseékm“@ by anetapolig eyl ehaveptisl praesisig g hor agfter frer

a(?mnl;?lstratlon to the cells or to the body.

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
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,
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hydrochloric acid or sulfuric acid, and salts with
organi ¢ acids such as, for exanple, 16 acetic acid or
oxal i c acid. Any of such salts should have
substantially simlar actiwty to the peptides and
pol ypepti des 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 lateral chains of the am no acid
noieties or 5 on the NN or Cterm nal groups
according to known nethods. Such derivatives include

f aseticaagia arixelic @gd. ényof gvch ghlis shpald ihave gristgatiglodmilerpstiviaie box y |
- rou&g and N-acyl derivatives of free am no groups
olfe BrPdey and gelyrentides &f &g inyentien b BeiFAPEIPSx y| - gr oups and are

Lo T e B 1 04D Bl Sl A S SR
0 olmI tga r?ctigrgpqr{ﬁsr i rgse\ﬁ rnitl?qutgra!%ﬁai%%mggﬂﬁgé id]TQOthigerp ng
chenokKl nes Oge?l n% apove can be genera edp, usi ng

.nall e o?é-t@rﬂ@mal?ﬁh&oaq&rd%ri@m% Hﬂﬁ(ﬁg S deﬁ\rati\IeQ ficlude

interaction receptor or other proteins
(forkbrAREdstelsr Alphatit brHdsQBHE BbokyRBBHS and-Bdyl dd)ivatives of

t her apeutic efflcacy (cytotoxic agents), or inproving
t e amdg@russ dri-dogirdamvaties ofrfiag hydedkyl geuys @l hiedadyd witiuch
as pol yethyl ene glycol and other natural or synthetic
payhyamepsas (oHerampls alddub i arGhesepsRB, 2003; G eenwal d RB
at al., 2003; 15 Pillai 0 and Panchagnula R 2001).
Resi HERiS ceniygatpseor gaariexpoef ohlfopta d1RPREISEC VaHRs 4l demrdinefrey

R R AR R S
BB P g el vl YO ELS FSbsne o
Nlugxfégc@ﬁgéb\églt giotge t@eﬁ%&se &fitdey ()BREC 5@43@2 of HhdIRy the

repl acea w erent am no aci aving a side

chRhiBinddmNcRlug ddiodry ladynBich &t JoRehyBRB blycoling Bther nktgral20
side chains of the genetically encoded am no aci ds can

be whiett padnleys (Rarels IV acd Eiasss RPaloyarereeatdarih et 20081

unnatural am no acids with appropriate side chain

f Biltec Oi 2ot &knchagnda Bs200 bin ResEluesmah oy esgd fPaltaghreant, atovigedhment

may be not only to the side chain of the amno acid

n@aeubae B yidereainramenspls fr rolygipiedtipghment figsititsi Hig cbain efire

ant agoni st or to the side , o -
amino” acid bearing a functional group, e.g., lysine, aspartic acid, 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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chain of a natural or unnatural am no acid that
replaces the amno acid naturally 17 occurring in a
speci fic position of the antagonist, but also to a
carbohydrate or other noiety that is attached to the
side chain of the amno acid at the target position.
Pol ymers suitable for these purposes are
bi oconpati bl e, nanmely, they are non- toxic to
bi ol ogi cal systens, and nmany such polyners are known.
Such polymers may 5 be hydrophobic or hydrophilic in
nat ure, bi odegradabl e, non -bi odegradable, or a
c@hﬁyirim"aiﬂ iacpRecilip @pséiof of thehastagonsb Ibyiraise 4o @ parbabytieateertatheal
ynmers (such as collagen, gelatin, cellulose,

hmeu tGhis %ﬁa@t@ﬂ ipyhe sigg Chﬁ@lof th%@“'%*ﬂ Helbq terggipsfiaer s (such
Ex ﬁﬁo&nﬁgr%?&t%%wﬁ@?%%L%%‘%%%Fe finghil Yéa”r%&?{véy%‘?é%on-

di, met hy|
pfﬁa‘%yt SRR et Xb”‘oi‘wenéfst RO U255 Dot ny)
CIBE Qﬁ/dr&bﬁg‘mc é}nHl/dBQA(JM 'TﬁthtM (E_:r?&'b%l ﬁ(‘ineﬁo e%ﬁéﬂg@l §5a of

hydr ophi I'i ¢ non- egradab1e p ners | nc

P@brithndtidi YRHr&X Yidibdaydoly B RRREY ha%r@l) polymaﬂsywcméls Blagahol ,
pol y(N-vi nyl pyrrolidone), polyalkyl enes,

p @biytacaedioastingtyron@radid ) a0l yErehsetichelyee$ (suchRi bigskrd
polyners conprise as a sequenti al repeat unit et hyl ene
oxplebahoesiers, hpolianhydgdsisly Exdmplee nighygrbghoilnd ndnREGRdablk polfiees
preferred nethod of attachment enpl oys a conbi nation
ofnclﬁ@wplvmet@w'@m%@l rolyurgihenes Relvipteddordeihyerteh. dalyethylenes,
Advant 0 the attachnent of a mater sol ubl e

iy g (i"J digeripe Ugﬂet@ew@‘sae%ﬁa%l%P hydropidlsr 1 non-
on of a

e%’ adanbi‘ed.p%/w@eta et A R
plbg}ﬁNl(”ﬁ)Qr yidliq e)olﬁ)glyeﬂ{ylgr%s P&)Qi it agrﬁ coga%rs thereof

degradatlon o nker ases t rotein wthout

POlyerBy pdWRisf dofprsk @B -a %@ueﬁﬁal FpBRNBT athyldhe AR W& ast he
obl i gate nononeric variants of horodi ner - f orm ng

c heysoidereeycdl@EGped above can be produced may be
prepared by any procedure known in the art, including
r ecorthé preferted Diiod &latigcoent eadoyod agibestioanitheptiie minthedis
synthesis technol ogi es.

and chemical ligation. Advantageously, the attachment of a water-soluble polymer will

be through a biodegradable 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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Many books and reviews provides teachings on how to

cl one and produce 25 reconbi nant proteins using
vectors and prokaryotic (e.g. E. coli) or eukaryotic
host 18 <cells, such as song® titles in the series "A
Practical Approach" published by Oxford University
Press ("DNA Cloning 2: Expression Systens”, 1995; "DNA
Cloning 4. Manmalian Systens", 1996; "Protein
Expression”, 1999; "Protein Purification Techniques",
2001). 5 Another enbodi ment according to the Invention
is the nucleic acid sequence encoding for the

o I5¢1is oRHENeasF® Hitsh iincthe Besien (4 Rrectipal peipach apiblishesinys@xford

descri bed herein The DNA sequence coding for the
0 PW@%W@%EB%&'%'”%%.Eéwﬁsg*% V¥t dioPRer D ’?Aopi?ﬂlﬁﬁg‘*'

ch i can i n and h to_a_suyitable
epl\)/s @g‘ﬁ'ﬁ Sterﬂson%s?6 E@H?g BT nt gégqr af mﬁ'ﬁ futieaiens

Htﬁéﬁm&§ i ntroduced in the appropriate host 10
ce%ﬁ y any suitable neans (transformation,

t r anshi&fd: ieABbdinfeAMUCHE@LY BMhe IH%%O‘H% A8 thud 48 E@Psequence
el ectroporation, calcium phosphate-precipitation,

dietfice@ig férie bBligiae @6riomet, ch@hding vahigh t abtsRRSHISETBl Redn.
Factors of inportance in selecting a particular

pl asrihe Didk segiuaned codieg fapithe dblialeurst@omdrib eariaets ef hambdimarhi ch
reci pient cells that contain the vector, nay be

r EwEhiheaekinesfrd kreinearied dnd ligetad ttros eumalsenepscmt oceht s
whi ch do not contain the vector; the nunber of 15
cé‘ﬁi‘“@%ﬂow "i!t?ﬂéat% &%?fs WET $71 e dntiggiised: g dhe WP@PrﬁEr hoptcul ar

; d th bl e t
i B S{REE VBrolretriiBan RoLP R e Bren:
@lgﬁ %l%ftroa %Eﬁélﬂﬁ ho%&%fé ?em ltattgn dgﬁlgteralgr%ﬁ dg(‘t ﬁns Ie Cntoof

eISO I'n

afﬂér@ﬁ@rﬂt’n&rt Ford &%ﬁoﬂ¥&9¥n' s@l@ctlhgﬂe%}ﬁ:ul@x" r@%ﬁﬂﬁ%%n'apve&&

eukaryotic host cell under contr

t handecthé @ikd Withadhich ruc‘pubratcén@ that cohtif e Rgdidr, ay bE@BARLAQT Y
sequences, which are 20 chosen to be constltutlvely

aerd sglectairfrom tiebercriepient tatis siadhdiomed dontaifthe edclor; tiemember of
substantially enriched in such cells can be then

i g@leaeféf& vecpr ]G‘W@‘\ﬁf&j@Sl@dmaa?@ﬁ'eul%mSF and whetherfdsrdesiablafoy ot i ¢
hosts (¢ % easts, insect or mammalian cells),

dps §b§rt% ﬁlfu e 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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transcriptional and translational regulatory sequences
may be enpl oyed, depending on the nature of the host.
They may be derived formviral sources, such as
adenovi rus, 25 bovine papi iPoma virus, Siman virus or
the |i ke, where the regulatory signals are 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
gal 4 gene pronoter, etc. Transcriptional initiation
regul atory signals may be selected which allow for

r éﬁp%%iu\@?g ulgegang woiphoes adigh terrhof exrpision Sixemplesfaret he
ﬁnes can be nodul ated. The 5 cells which have been

5 I \Promotsnelitesy iigsees sy e SV sopupreaele DR YVeespaldgene

P BT B Bl G SG8% ekt S B et ai n
tEJ?regr)é&roﬁ%r?‘d %ﬂ/ayo%céo%ate Iﬂs@sxm[f g ?n@gan%le dlﬁartowrde for

trop 0 an auxo ropl C

r 8k ®hidHa6o bedn Qablﬁﬁén%@r'n@@l b)plﬁe m%du @@KM cQPBeaée%ctédJﬁh as

copper, or the I'ike. The sel ectable marker gene can

ebl&dﬁﬁfrodb@gdﬂné %Bfnbﬁé rharkais&hich QiidwiTer daldAiod BNkbsLEbIS RIfishences
to be expressed, or introduced into the sanme cell by

c containaties b@essicmnectorAliicl marken alay eke previdesfonpiptoddps tobe
needed for optimal synthesis of the proteins. Host

c epxptppighgst, biecidsi rediséancep e-oleaitbjotitsi a hesvy metkiaisuglods copper, or
Preferred are eukaryotic hosts, e.g. mammalian cells,
sthe Hk%ghwﬁaﬁb'e W@fhwyne 578 @4 boadiigcigrinkes dethe-RNA werte

oSRbe R P BTl ot EEar? s B G5y ronecion.
'TRJi(ﬁgrlréll Sech%en ﬂ}%éé’lgol b%l%eed%fro ilma];lgy: ﬁem %tra prgtgqgcosyl ation

at correc ?’y out

post - tlﬁcﬁﬂéh@%éﬁﬁ@&th&%b%c gLk HEtH QDR arécéukla(li}ong

gl ycosyl ation.” A nunb reconbli nant DNA strategies

eXds8| e.yMiiammalah lcéllb,ZsﬁchSJsmOﬂﬁQw, PbXEP hRliseSHE WBNEL$HaARE hi gh
copy nunber of plasm ds which can be utilized for

pOetuEHOD pellg foetdus: tieys provid ostatasdlatichal Modifygiast to pesast
recogni zes | eader sequences in cloned mammal i an gene
prelenytes. sncuwm coprect dadingesr elgcoppgtion @ egredlesites. Algo Vealchelfs
sequences (i pre-peptides). For Iong term
hP@@ﬁawaé Pastﬁﬁwﬁwh APl PodiicqiatsdrriyRnet xeogliopepirbere,
| e
gf repcomblnant DNA strategies exist which utilize strong 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



expression is preferred. For exanple, cell lines which
stably express the pol ypeptide of interest may be
transfornmed usi ng expression vectors which nmay contain
viral origins of replicati2zon and/ or endogenous
expression el ements and a sel ectabl e marker gene 25 on
the sane or on a separate vector. Follow ng the

i ntroduction of the vector, cells may 20 be all owed
to grow for 1-2 days in an enriched nedia before they
are switched to selective nedia. The purpose of the
sel ectable marker is to confer resistance to

s&t alorehis, Irahier 12 Saysrie gr preiehed Imediabelgiedomyerasrdiched dover y
of cells that successfully express the introduced

s SYTRYICBE PR PERERO’ B GReAEDBI MKl | Crfangrigineeé

C ma e 5 proliferated psing ti,ssue cultur

t g%(lfgﬁﬂnq Laf(@s Il?S’a B30 4P tapﬁé reg%vlgfy (if)fﬁlg. thé\ SH@FTS%M ne

S j i chegl hen

B PRSI SN 0y SR SO I,

C Blokferktbd) Bshg AN &le! @R Lle@RiqRShSoiRe (SIRIER §HO ™ @F{“ GndnoOwWN

in the art and include many immortalised'cell lines

avasthraibily@nrdchain subeceTer el isbiRetoprvilials Qabideal hgeCt i on

(ATCC) including, but not Iimted to, Chinese hanster

ovar Wah@el@h celHie¢sayailatldasthadly fohaxpmetstn akel keoveyin (hBEHC nd

monkey ki dney SCIED, Cl127, 3T3, BHK, HEK 293, Bowes

miFledeomenyaimanorilpes nceh dipgst @veilable Utoar the dnsrisro nypg fCokture
and a nunber of other cel

exampl e Hep G&2) cells ar ,

| Erletion (ACEHaT g Grigpl itieo @y iiners hameer prab Q) Bolpor

b [ N t [l '

BT AT BERF rabFe o RPE T miriveal ok Ab doven 1 o
t p@ao%@@ﬁ@ﬁum%‘ ﬁe a(t(JCQIWaF Ea%ﬂw%mg '(for]'g(ar%)ﬁg rl'-fl.gpl) %§ %(ls gn%eam cal
synt%e5|s tec noPogles are sol'rd ph%se syn%%e5|s and

| hieiped dPNASR SHNERESIHS theABaioRl | SsRRASR SRS SHS
for exanple, the amno acid corréesponding to the

Codcalburugibtsct@tll éxpresspe pPlsie e ark QorftierdanbARble 216t fdrs rouNd
to a support which is insoluble in organic solvents,

aingr 4y, ttel"VeBadkie(nviegeb)i t i on of reactions, one wherein
amno acids with their am no groups and side chain
f uncExaFPEP of RSPl Fhesis decdeaiosigs wiet $9lich ppso pimihasise and
protective %roups are condensed one by one in order
fpoallq,] phase synthesis. As a solid phase synthesis, for example, 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-
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the CGtermnus to the N-term nus, and one where the
am no acids bound to the resin or the protective
group of the am no groups of the peptides are

rel eased, the peptide chaich is thus extended in this
manner. Solid phase synthesis nethods are largely
classified by the tBoc nethod and the Fnoc nethod,
dependi ng on the type of 25 protective group used.
Typically used protective groups include tBoc (t 21
but oxycar bonyl ), Cl-Z (2-chl orobenzyl oxycarbonyl),
Br-Z (2-bronobenzyl oxycar bonyl), Bzl (benzyl), Fnoc
( butxycatberyhyCle2-hidorgheeryipoyeartonyl), Rk (2-bromobenzyloxycarbonyl),
(4, 4 dlnethox¥d|benzh dr% ) Mr _

( B2 iearpibxynos, & @recnv'mﬁmxww oz Wbl ¥ fi-Bmesioyycienzinydpy)

o’ Wirbiens Q3 arERT bR oo B D Grelipe nco

Q)%%yléxy%)rtgﬁyg PgErrgtEﬁl 2,6 dlchkr)rrgthegz 8 éo& Ithe amlno %rotﬁp%rNC{Zhe

g d I n nf h oxyl
g?@ﬁbs“’"%?e?ﬁ‘é’% @i?%;h‘y@‘?or‘%e@ﬁ%%*f’% ¥ e el 7

| groSpdPla®e tied (th@ylf RE thd Syds t@&béoﬂm#%ﬁﬁkQQHw&D@m@wt OUt
fromthe SO|Id support. uch peptlde cutting reaction
maaptidzeit i€ awblettedio Wetdh-plyyediion gLattioh hrdaui defrorthd dolid-support.
fl uoronet hane sulfonic acid for the Boc nethod, and
wltdh fepidef outting hreackamp mayrebe h crried 1@IthT bydedgény flsyine hoet Fic
CCL2 proteins are disclosed in the literature ﬂBrown A
efluoggmethanpgaifpnic acipgy e Pesanstivd. v W§'§/ﬁ'fﬁhfé't thQ:FfmC method

nmbi nant nonmeric variants of honodi ner- form ng

c ﬁ@%‘% RX”W%@ C&E‘? PR avased frhejieraus GBfoé/EiASLPH Wtlany one

of

convent T Soraddair sorisi Fuf ek et s onSier-
p fo ﬁg"éh%r?ék'ingﬂ defifiddl IR QBRI e &1 BF LHCRBF FE 'nﬁetho&r t h e

er purification 15 procedure that

umwnlfar e h@RACE:. fHY  RRehioral n,goctem@e RRvetiey @xt%t«,nohhe
invention is affinity chromatography using nonocl ona

apretifiatidh.e snradatogfaptiyn ielestrogiorsipSor whilgh biftert peificaticar get
protein and are produced and i nmobilized on a ge
marbesdie thetroaibaeskdvin prifieranca for@oiifyimarine protgiu pfehqoinepi@n &t | ons
containugg the proteins are passed through the col um.
Tﬁfé”'tb Ereneatogragly| usingeonggienaptikgdiehes aﬁ‘ﬁ'twa?ﬁp%vh'mﬁhen or
by the specific antib while t
}grget proten? nd are produced angdr%/moblhzed on a gel matrix contained within a
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 strength. 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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20 inpurities wll pass through. After washing, the
protein is eluted fromthe gel by a change in pH or
ionic strength. Alternatively, HPLC (H gh Performance
Li quid Chromat ogr aphy) can2be used. The el ution can
be carried using a water-acetonitrile- based sol vent
comonly enpl oyed for protein purification. The
nmononeri c variant of a honodi ner-form ng chenoki ne can
be used in the 25 pharmaceutical conposition for the
treatnment or prevention of autoi nmune, 22
i nflammatory, or infectious diseases. In particular,
t meammestan, erdnfestiays Hiskasesi In parfeelaretve repllte grovided drethedixangplesn
ani mal nodel for nultiple sclerosis shows that these
nsaE RS Feningl madate muliele saipeosi slows that thase merrerRaAEEItS cal
conp03|t|on for the treatnent or prevention of.
e Heptoa? e prsurassuiiee ANEPHEP PO ¥R | on

[ ric variant of a honodi ner -formng
ﬁmﬁﬁggg%g?mhereln said variant results fromat |east

an amAﬁHﬂwe t&%% IEQHWOIFOIH%FIGVEIFHH cﬁ #&Jbﬁnepﬁ)ﬁ l‘?g{n of

hydrogen s at t e di meri zation I nterface of <aid

c H@Hﬁ@%den@hereldlé'aﬁid/a@a‘ﬁt RsulBfdnt ANt an JFrd ek %§bsﬁ’tt1tlo§ Wah
variants are di sclosed herein as CCL2- PBA and

CalteR*thdPBhern bionregeh boridb @t heansizatgn oferfidaaf tanvedBrtdkmB,
allows the identification, i0 production and testing
ofised sri medicameit xarhess obsuch Yegartraese dscobedtHaeinse GAENER and
the activities of other chenokines. In particular,
t Rrls eClgRYetomeven dtei taarhisy elihe Beverinb skows fﬂireo'ﬁf?ntlf catjon,
P8A‘é 9% P ? b) CCL2*-P8A (SEQ ID NO 4);
18ro tiop #n & ﬁl{rﬂyaémo eﬁtﬁes(oa)theopassz theosteqtagce fnd the
pol i.de conprising (a), (b), or (c), and an am no
a%ﬁyp 8h> Bhgmo & onging to a protein sequence ot her

t han Imhmaq HRAD Kb RericaB Ln b8Ehobd oo T espondi ng
mononeri c variants in h ormof their active
a) CCL2-P8A (SEQ ID 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;
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,
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fractions, precursors, salts, derivatives, conplexes
or conjugates. 20 Another aspect of the invention is a
pharmaceuti cal composition containing a nononeric
vari ant of a honodi ner-fornsng chenoki ne as active

i ngredient, wherein said variant result fromat | east
an am no acid substitution that alters the pattern of
hydrogen bonds at the dinerization interface of said
chenoki ne, such as CCL2-P8A or CCL2*-P8A, optionally
in the fornms defined above (such as active nmutants, 23
polypeptldes conprising them or conjugates) as mell
a8olPRIAdeso enRESingr thene| ¢rsconjesegesle e inaly as HEYA coding or cells
pharnaceutlcal conpositions of the invention may

c G¥PesFng am- t abl e pharnaceutlcally accept abl e

carri bi ol ogi cal I tible vehicles and

addi t ﬁ%éj armgcef‘ﬁl?gt cape t@ﬂﬁ gg '”P"Efp'orhd?ﬁy nf8EPaBYERE t o

A B B
Stabid éuﬁﬁfesfor%mlﬂét alith ach)anmﬁgp blle 'pﬂ@oﬁgcaﬁ Elaeﬁn and

processi ng of the active conpounds in repar tlons

t bahtugigRoRisittS QR liari BN MeERGSMs Salidfs orfiiGenRNREIRGRE | cal
conpositions may be fornulated in any acceptable way

t the npedessing eof niae dstivef colprandsotie  pkpaaditisnthat tat b®misedFor

exanpl e, the use to of biomaterials and other polyners

f olrarmdhceigicatle | Theephprmagasitioale kedmpokiengli idyebee idrmtlaechim guyes

and nodels to validate a specific node of

aa?ﬁ%mﬁb&waatq resst ther needgiosae @gcgcpf fdinisiretiop. e Axamiid. the useB and
JL et

B AN S LS Seeah Saialit BT i ve

AL DB Pl oS SRl PR Rl >
r BAMEAkRhch cER2@H: de%ﬁ?i%‘té?”zogﬁ Such pat hol ogy. The
effective amunt W | epend ‘on the route of

adm nias téraitive Bmand rdidde toCANSduht o 1 adiRen@dtich@Nhat is
"Pharmaceutically acceptable” is neant to enconpass

amyficiestits affect, thevdairedand 0@ Seveitp bf thendisebdeple@lingitd the fel®tion
effecti veness of the biological activity of the active
i Agieaidiian eftsuchnedthology. The effective amount 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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that is not toxic to the host to which is

adm ni stered. For exanple, for parenteral 20

adm ni stration, the above active ingredients may be
fornmulated in unit dosage Roermfor injection in
vehi cl es such as saline, dextrose solution, serum

al bumn and Ringer's solution. Carriers can be

sel ected also fromstarch, cellulose, talc, glucose,
| act ose, sucrose, gelatin, malt, rice, flour, chalk,
silica gel, magnesium stearate, sodium stearate,

gl ycerol nonostearate, sodiumchloride, dried skim
miglyel ke st ang tiwpyarieuseoilp 4ncluging dese, ofvagtraleum, @timainol |
and the various oils, including those of petrol eum
arfPgsiaPle or syihelin gD edut dlysaoREtGaingyq! g sestriseddhut oi |,
soybean oil ., mnperal oil, sesane ojil). cept ed
rore B e, P A Rton BR Shden il d-GaVes W A6t by
t . Lhled. i e ablish.the desired
pread ) 86 2t bl kRt g Bk leidnd ifr-HB3L

€% leCadrR@ Mo ?n%{)é)et byQRridTE YarbferR Yo @ EHAUS sRRANGRERS al

routes such as subcut'aneous, | ntravenous, | ntradernal,
| [HtrevRRBLS, Gritthd@Fmal, infrh R BT lidtreeheal, InfdnbAN 8&&8dermal, oral, or
transdermal, oral, or buccal routes. Parentera

adbndcalirsites. &triedteral@aninibentitnycabiocd hydolugipjeditn, Bgradoyl perfusictual
perfusion over tinme or controlled rel ease dosage

f ovargime jon céntreliesh gelehed desagenjorest inoinding desetobjeaonspeamptis  and
the like, for the prolonged adm nistration of the
poHTRSetd He ike far Yo piplewet edminisiiPnr oftthe pplvreplise a8y i n
uni t dosage for sui table for single adm nistratijon
oned%?f@'E?ﬁ%te@b%eg%’a@ mﬁvﬁ%ﬁ%ﬁf%{w ﬂﬂéb'ﬁgf@rs'”aﬁﬁ pisbiption of
2SR BB EARABR e AL PR ERUR e R GB oS

C QB Ry YfliblsEdperRBRN LRI BhuSere] MidNhsy SRQWLukifnt he
art, and can be prepared according to routine

MegdRds exdigen@d@bin BNhe St SAEBST BN prefardd Bcdilgl tY Qoutine
conpounds as appropriate oily injection 15 suspensions

mengthboz. laddtition, sispensidn of Sui sk be@npoinde phdpbrogriaklivigedtien or
vehicles include fatty oils, for exanple, sesane oil
omsussaiphsanay de fdminisieredc Pdtatisslipephdic sdivents exvahipésdncludefotne
oil, or synthetic fatty acid esters, for exanple,
eHyfor peRi: eespe Q'*rqr@w@érf@tuégq esiQit) O eI8MPlnjseseip 8ih of
3%@1@%@:&%@ 2%} gs?e[?sg fogaaéﬂglg,gr@k?ea%%Ptsr’igl%ggd%s? Alqpe%ﬂseir%gcltigng the

suspensions that may contain substances increasing the viscosity of the suspension
include, for example, sodium carboxymethyl cellulose, sorbitol, andfor 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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i ncl ude, for exanple, sodium carboxynethyl cellul ose,
sorbitol, and/or dextran. 20 Optionally, the
suspensi on may al so contain stabilizers,

Phar maceuti cal conpositiongs include suitable
solutions for adm nistration by injection, and contain
fromabout 0.01 to 99 percent, preferably from about
20 to 75 percent of active conpound together with the
exci pi ent. Conpositions that can be adm ni stered
rectally include suppositories. It is understood that
t he dosage adm nistered will be dependent upon the
agktreatmesy, andihe Nl af fhe eﬁmd%@dgﬁle degage Wil be dadiorpd @rtme

ki nd of concurrent treatnment, if any, frequency of

t EMERESYPlect 2R 1§ Updeesiond enddelerinaiay oa ‘Pfé'(:”t in a@gm rTé%ItOta'The

nd|V|guaI subj. as

" SRR et O S e BRE= ToHEe Gres i F e e
ard&s’e % ﬁh&@&c@uh&al qgrﬁ'p%m c{‘?u%\"!hg grgsefngﬂveﬁt%% hnagl rbg %”E{TE?Q%G

be adm ere

d@s& or HenjRRAh 'm}? 9[H$r'tffe%|peu9&"89é?:§lj 'id 4 co%ltlotnhﬁ dRERT et

i nvention nmay be adm ni stered al one or

C OfgrUgYmbtbrad ofMnk NbomiitBRT UduRR raﬁ@ﬁwtdbéége ] 5@94 reliht tife
condition, or directed to other synptons of the
commm&nbmwmhmwakkwoaw@mmbyadmgﬁgefmﬁya@@ﬁwammmgnaﬂient
is conprised between 0.01 to 100 mlligrans per

k#0 oijerams kf kbarey peeipyditen in@ividpchdasds| oy in bustained 4ease form
nilllgrans per kllogran1$er day given in divided doses
ol effeplg iR ebianerydesiend dasalls: $esenehor ﬁuése@lfeﬂtea@mln%atlpr@ cabbeai n

t he Second or, subsequent

a8‘?ﬁ°W?e§13 %g?sé%es W&?‘é’h 'Sﬁ%e tag e pBTr iR N Prezier $agdedd! owhi ch
: ?re\l}&gd&s@ggﬂlmé@g hlé]??lvmuar greater than the initial or

evi ous n1n|s ered to the individual. Another

ObJ eChndfer LRt FURSFRENINVE & AetrSa B H&Ill&{)&r#ﬂ?géntmgy

treating or preventing autolmmune or In

(su&hHm@s druhfainPhiBry SElcBTBShible Rierobi€)f BF inFRibss AissRASES
conprising the admnistration of an effective anount

otonarigingniberedricisthationi @ ninSeffedtivel andoain@di Aedonkay Mariags of
chenoki nes, wherein said variant result fromat | east
ahonzpdimaigforming ictemolibest iwhaneii e tahient reallt feons att lbest gadntier n of
hydrogen bonds at the dinmerization interface of said
c ﬁ%‘iﬁb‘ StikyEon tekaliisiteatim Shrpoerdiedet ihe diraizetipntnierfedgat
i h
gfnsaig chem%ﬁge. I'-_[}(ar%;iigs of such monomeric variants that can be 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.



met hods are: a) CCL2-P8A (SEQ ID NO 2); 20 b)
CCL2'-P8A (SEQ ID NO 4); c¢) An active nutant of (a)
or (b); d) A polypeptide conprising (a), (b), or (c),
and an am no acid sequence26belonging to a protein
sequence ot her than said chenokine; as well as the
correspondi ng nononeric variants in the formof their
active 25 fractions, precursors, salts, derivatives,
conpl exes or conjugates. 26 A non-limtative |list of
exanpl es for autoi nmune, inflanmatory, or infectious
di seases nentloned above regardi ng the uses, the
varl arft &on- ’@F?él"et 'ﬁb"fr?é@“?ﬂﬁdéorcﬁ“tot”lﬁ%‘”e |”ﬁ'9’é‘ﬁ@t9%rpfa’if@thuhe
oW n itis, rheumatoid arthri

pgkﬁ?ﬁs%ﬁ mg”“%ﬂe? ﬂ?"i"? fegarding,lag U5 Menrelians a”dst%’f‘%th‘idé 0'1 tt‘ﬁ‘pus
err%érﬂ?nn%rteotgusfollg\/‘%r%g@riz )arthr%é/ rﬁweqfn ma 0|dS Cr{hzt %&g pégr‘agc a

oner ulonep ri

f 'op(&%ﬁlllrﬁs, s%ténﬁcr Igdug er?lrh éfc%ﬁsr &g@s E)Ist\gnrcysclgﬂosﬁse %agrg'derma

dermatitis, ron C tructive pul nonar

5 d'p&ﬁ%ﬁtls Wloneﬁhmsl %ﬂﬁﬁtf@foys atPe%’@ér h%e%%@sﬁﬁty Qi#sé@s

s di seases ceratlve colitis, mul tl

Sabrekidis, Ssthnaoigehic, obsS@Ne puirsdias Kilseé/sbr @bproy, lﬁﬂanatory

i nfections, transplantation, , airways inflanmation,
glbafﬁeﬂ disare HBIY)- Growts diiegea sipeBvHdDis, andipatshienss chreerpsi s.
in The therapeutic applications of the polypeptides of
t Bepti ghashtvirdror Sidinfestionsh dansplartaliered aineaye énfiersmaian oteé -
evaluated (in terms or safety, pharmacokinetics and

ef’?r?%ﬁei})j'seaﬁﬁl CYH apbalhpsosgltosthe in vivo or i ndV| t rg I
0 ot e RgRe dy ARl 36 Y HopieRset sbbi TRRER R |
B're@éte erJgentslgéﬁ ‘be e\iamgm rﬂw@%bf are é&%%a%;kirﬁﬁcg aaoegfiogé(/

Proudf oot A e na

B he @aks? YWD vivo¥Plh- v1t@§¥saﬁnﬁak%§§se AIALHATLIC 1R Ee%scz%d
1997). Anot her aspect of I nvention are nethods for
S @eN(CopnbORAOK! AIQab®; Li AP, 2001; Methods Mol. Biol vol. 138,
“Chemokines Protocols”, edited by Proudfoot A et al.,, Humana Press Inc., 2000;
15 Methods Enzymol, vol. 287 and 288, Academic Press, 1997).
Ancther 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
20 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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nmononeri c antagoni st chenoki ne vari ants descri bed
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 20 properties in vitro; c)
identifying said variants fromthe group identified in
(b) above that are further characterized as
inhibiting peritoneal cell recruitnment. This
eval uation of these properties can be nadeusing
techni ques known in the art, and shown in the
eReiiarpabscell appviyienig foi prEMmele LA EhRTRKAA Weh iaadGele itself,
inflanmati on and 27 peritoneal cell recruitnment, for
Q%H%PQN%O%W%MﬁW%ne such as CCL2 itself,
thio or  ov esent invent

has BabaRCareudl R it Srapen FTTRE o B HRFE
e%ﬁ@o‘éid&ﬁt&“éﬂ f@u(‘:-oatgrp née@&%tloﬂ dcanEr%esngIS&r %tloﬁ’s and

conpri ses a |ca i ons"an
WRISHERANWRG: F 86 8RLghDY) 2pd&h SRMEISKInE R it éxﬁ:ﬁdn%rt
wi t hout extending beyond the meaning and purpose of
t B&ofd thd M@ningldhe pirfbée titie@Rimal | | now be descri bed by
means of the follow ng Exanples, which should not be
constTheliegknits wilmoahy dasedped bymdahdg tHelidiovnge@mnbles, which
invention. to EXAMPLES Exanple 1: cloning,
expprld s beepnstaipdiaspnany fMavdiaitingthe pésettiwentierc ombi nant
proteins Mature CCL2 (fig. 1, SEQID NGO 1) and the
CCL2-P8A nmutant proteins (fig. 1, SEQID NO 2),
mature CCL2* (fig. 1; é%?ﬁpkggr«] 3) and the CCL2*-P8A
mutant 15 proteins (fi SEQ ID NO 4) were
generated and expressed as reconbi nant proteins in
E.coli as described in the literature (Paavola CD et
alExanbRIB HofRy, Bgfbi@§'aﬁd plirifitdien o tRANMEMHMaRT prithiRs MRt ur e
form of human MCP-1, corresponding to the segnent
24- 9% a0t ¢1e (oI £ SHOSONOMLAEHE ecL oM i@, 1
CCL2*-P8A, the substitution of a

SEQ ID NO: 2), mature CCL2* (fig. 1; SEQ ID NO: 3) and the CCL2*-P8A mutant

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
the mutanis 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

CCL2*. Mutant constructs i'ncluding Alanine in position 8 were made by polymerase
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bonds appear to be forned in the cell, elimnating the

needh, fRilfida bordsfphadt WObeStHERd infthé cHOBBHiHatHGt the WK Gor a

obt ai ned and controll ed by standard nol ecul ar bi ol ogy

t edfdidirglstegi es (PCR nut agenesi s and anplification, DNA

sequenci ng, restriction 10 digestion). One of the

cl onedd wotitas weragebiated eost ratdled byyslendsel obleduiaP-biblog P8 A)

was subseqyentl used to produce the protein in E

c dcfnologigre ( ;9%%%@@8% PR anaifcatine PNo seapensing f GriAkties 21

St.ar TM, ([ DE3 | nvitrggen Cat n C6010-0 r 1 DE3
o CRENRITEH vk B b5 (et Sorse °§@4<a§~é¢§8?\§ YpBA

ar. LEL cribed in e 5
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elution wth amgrgé(di FARTEE neaR 4ot el mﬁéﬂzpog‘f” oH

7n599387PBak fractions were pooled and further purified

by reversed-phase HPLC (C18 colum with a

CCL2, CCL2" and CCL2*-P8A are expressed and purified as described in the

_—

5 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

20 34 £ 5% acetonitrile. They were then lyophilized, dissolved at 1 mg/m! in 35 mM Tris,

pH 8, reacted with 15 ug 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

25 to this difference), as observed by N-terminal sequencing of the recombinant protein.



5-pm particle size and 300-A pore size). Proteins were
eluted using a gradient of increasing acetonitrile
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proteins eluted at 20 34 3% acetonitrile. They were
then | yophilized, dissolved at 1 ng/m in 35 nM Tris,
pH 8, reacted with 15 pg of am nopepti dase (Peprotech
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tenperature, and repurified by reversed-phase HPLC
Am nopeptidase treatnment renoves only the N-term na
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designed for purifications sta rting from 5 the cel

pedeketrotaii. aéneen o5 aernbas g diced dAppiakinitbP0gWet wigiscelrf E.
coli strains producing these proteins. Cenerally a 5 L
f @eliet andor feprenichot 85l @@iocasXisrkg tvel weigROB! pelleve Theveriifigdtibn cel |
pellet, and a fermentor of 50 L produces 1.8 kg wet
werogetiuredesoribeg are esats 2qtawayweight ped aglielon  pr ocedur e
described here treats 200 g wet weight cell pellet.
The ciéFrelpelel was thayed 3nH i afgﬁéﬁ%ﬁgs bisffer Ref 9rBP akeslght (BT f er

o PS5y BB AR PG 80agt BTl STl AL o8l 5, °
oy SR EMEREEE FAPEEE iy ekl s 1o
(Flégnt@oat. Laavd! mpeny h;wgghg@nﬁegwuﬁﬁ% luﬁé!idégﬁM% (&P MBED,

78830, Fluka (Fl uka) (Cat.
DIRiRAY, 209hof) ' mJasa@iSkap@ee ON -25 eryn&us43e08d O MheMagpension was

honogeni zed with a Polytron to obtain a good
h dorogemizet evitid e \Polyitbnad offitaimg ryestt lomogendtd deloldmp fragm@htk or
mani pul ations were carried out at 4 'C. The _
15 hewdefe il Zeadiryaiierseweralcaried s e i En Tagomedanizst deeterdl t o a
French Press cell nechanical disrupter (differentia
suspension was transferred to a 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
20 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

25 of pellet in a beaker and stirred for 30 min at 4°C with a magnetic stirrer. The
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di spensed into GSA centrifuage tubes and centrifuged at

10000 20 rpmwith the Sorval RC5C (16'300 x g) for

90 mnutes at 4C. After centrifugation, the

supernat ant was di scarded after confirmation by

SDS- PACE anal ysis that no soluble protein of interest

coul d be detected in the supernatant. The pellet was

removed with a spatula fromthe centrifuge tube and
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supernat ant was di scarded after confirmation DS-

PAGE rn®lsiiel sufferhgd 8.0QC8 Qboshba, mss@meglomm mmrﬁxsm

coul d be detected in the supernatant. '?he pel | et was

s dithideitol (B €T (Can 4Bd16| Aluka)am doiv Gyarfduesic &atpmeﬂar-'lelda)) ina

extraction buffer (100 mM Tris/HCO buffer, pH 8.0

( Giip of PO OO BYffer foBRIG exll wellpt usiog & &blyliomhd saidtibrlwat hkted

dithiotreitol (DTT) (Cat. 43819, Fluka) and 6 M

eﬁér?PdP'w AREF a(ﬂéastlrredsfegaswre prysrt'qnnthan ceoledite repm 100
of buf in Pol yt ron.

TPt 1 Mg e J'%fs’ i eatie B &7 v ed

e R S S A
C%st, ﬁtbr(eéllgﬁx 4 4165 m?rﬂ‘ﬂer sﬂlra&épc @&t {zbégus,ﬂ@ @ﬁaly;ie% b?%gst pm

wi th the Beckman L-60 e super nat ant

WeBGE bhd @EgHedMsihi tha CQorSasQe 3rot’ém %éall Pe@@en( Joibreaifiadang( Cat .
12069, PALL), analyzed by SDS- PAGE and quantified

usiengtotdeupedwitstsé iet. pr ot ei n assay reagent (Pierce)
followng the protocol supplied with the kit. 15 The
r ecorfbé reaembingrtgyatdimof dfter¢shisespriered ¢nsa Eingbine 38 @ilad kolemn
Fi neLine 35 Pil ot colum
containing Source 30 RPC resin packed following 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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contai ning Source 30 RPC resin packed follow ng the
supplier's instructions (Amersham Pharmacia). After
use, the columm is regenerated follow ng the cl eaning
procedure supplied by the @ganufacturer (Amersham
Phar maci a). For 100 grans of cell pellet, a colum of
3.5 cmdianeter x 23 cm height giving a total of 220
m (equivalent 20 to a 1 Col unm Vol une) of Source 30
RPC i s packed. The columm was installed on an AKTA
FPLC ( Amersham Pharnmacia). The flow rate was 10
m/mn, and the maxi num pressure was 1 MPa. Before
| it rﬁ%f*t 12PR92304 nijoselve) Bdiusted o -Sveith Fukng 136° Hi (E#t. 84426,
dei oni sed water for 2 Columm Vol unme (440 n1) After
ng, the colum was eqw librated with

Tt s/ e s i) B dgeit ?fSéO%f]f%‘af‘Whe

S 1 89450 oL AT 8,2 870
Guagulbritish |Bmer fdwed ‘L))P@@?éjofq}ﬂffe? Al 5‘@ % &N JFHWF}J %Eetlé aEJﬂ ow

rate of 5 /mn. The col um vvas hen washe

Cata TESQ(MOPMU@ an® 90 % ekl M/bté@t'ﬂh@ﬁrofélﬁfléc Slited Rlnh QWRGr by 5
CVs of buffer A (0.1 % TFA Trifluoroacetic acid (Cat.

2880idnt fidinel%c ®) 108% cbf 9F7OB 90.Tb SEA [Thifctoavaticescl . (CAANEB904,
protein is eluted using a linear gradient fromO0%to
16B%e 010 Ydistlied waser( D% ¥ostaride (PN §48 Rskoaowet 10C\Vadthd figCat .
28904, Pierce) 9.9 %distilled water, 90%Acetonitrile
(ONABABMIEiaaT § 1 Mpd giessyig ey 1 Quint ractian weswpollaciet. &\l gpake 0

n fractions
o i Biyereniad vaNﬁPf@-%@Ek@%@n%w@@fdeba%P%@tr%sﬁ%avy@ed by
S o o A R B 0t £ s BAGL L GOR0RY p T
pwlsggtrgs@(q) t he anpbunt neasured by UV- spectroscopy.
The proteln was renatured by a 10-fold dilution into

I enatThe lolePvab tehtered byl0M -dvkilutiohiingd lekdturdiib buder (100kh3. O
(Cat. 20092391, Biosolve) containing 0.1 mM Reduced

157t lautfdn) i es.q (Gt . 2Bo9R2&1] , BicShigeracpntamdy 0.1 0dM rRdduced

Oxi di sed @ utathione (Cat.120 000 250,
Glutathione (Cat.G-4251, Sigma) and 0.01 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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Al | peaks
After analysis, the fractions containing AS900652 were pooled, quantified by UV-

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
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15 detected were anal ysed by SDS- PAGE, HPLC and
guantified by UV-spectroscopy. After analysis, the
fracti ons containi ng AS900652 were pool ed, quantified
by UV- spectrum and anal ysesl by HPLC. The renoval the
N-term nal Methionine was performed enzmatically using
Met hi oni ne Am nopepti dase (MAP), followed by a
purification step. Briefly, the sanple 20 was first
di al ysed using nenbrane tubing with a cut-off of 3.5
kD into cl eavage buffer (35 mM Tris/HCI buffer, pH 7.5
(Cat. 20092391, Biosolve). The dialysis buffer was
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The remaining contaminants are removed by using a 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
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 s SDS- PAGE and mass spectronetry. The remai ni ng
contam nants are renoved by using a preparative
reverse phase chromatography (RPC) on DeltaPrep HPLC
(WATERS). The sanple was asgédified to 0.1 % TFA and

| oaded onto a VWdac C8 RPC (Cat. 208TB101522, Vydac)
equilibrated in buffer A (0.1 % TFA Trifluoroacetic
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Wefoteinl sagledlere Badeti B trRRPEreAktE atiB. Weklb&ophdi&s running buffer

el ectrophoresi s runni ng buffer

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 until 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 o be stored as a

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

(Cat.LCB0865, Invitrogen).
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Exanpl e 2: Cell Based Assays

Example 2: Cell Based Assays

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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15 Materials and nethods Assays for chenokine-induced
peritoneal cellular recruitnment Female Bal b/C m ce
(Janvier, France) of 8 to 12 weeks were housed under
nor mal ani mal hol di ng condBéi ons with a standard 12-h
lightldark cycle and free access to food and water.
G oups conposed of 3-6 mce were injected
intraperitoneally with 20 200 pl of saline (sterile
LPS-free NaC 0.9% (wv) or of this solution
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and 4). Dexanet hasone (Sigma) was used as a positive
C otk wele safifitedichdayisst ered at 10 ng/ kg
intraperitoneally. The mce were sacrificed on Day 5.
Per i tReritezbl lbegerg Bsassess ash essitamt in the qrdviotsTedstysi werd he
pr evi ous assays were

performed as follows.”Mice were sacrificed by asphyxiation with rising concentrations of

CO2 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 fluid 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 pf cell suspension was stained with 90 yl 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 l, according to the
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In the peritoneal cell recruitnent
15 CCL2 (Figure 2). Moreover, these molecules are able, in a dose dependent manner, to
inhibit CCL2-induced (Figure 3A) and thioglycollate-induced macrophage recruitment
(Figure 3B). In the latter assay, CCL2-P8A appears as effective as the positive control

(dexamethasone, a known anti-inflammatory compound).

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

Materials and methods

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

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



assay, CCL2*-P8A and CCL2-P8A are unable to recruit
cells conpared with natural Is CCL2 (Figure 2).
Moreover, these nolecules are able, in a dose
dependent manner, to inhiB8t CCL2-induced (Figure 3A)
and thioglycoll ate-i nduced macrophage recruitnment
(Figure 3B). In the latter assay, CCL2-P8A appears as
effective as the positive control (dexanethasone, a
known anti -inflammatory conpound). 20 Exanple 3:

CCL2- P8A properties in animal nodels for diseases
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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 g 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



w
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Hypersensitivity Model

The mouse ear-swelling test to measure contact hypersensitivity was performed
as previously described (Garrigue JL et al., 1994). Briefly, mice were pre -sensitized
topically by applying 25 nl 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



The nouse ear-swelling test to nmeasure contact
hypersensitivity was perforned as previously
described (Garrigue JL et al., 1994). Briefly, mce
were pre-sensitized 15 topbcally by applying 25 | of
0.5% 2, 4-di ni trof | uorobenzene (DNFB; Sigma Chem ca
Co.) solution in acetone/ olive oil (4:1) to the
shaved abdonen. Five days later, 20 Al of 0.2% DNFB
in the sane vehicle was applied to the right ears, and
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recruitnment (figure 4). to In a second nodel, 2- PBA
WeldaHae B @i RamsdhbeREAB0S; Eikperl arrentzamz).mmgwmwam@sted in

Encephal onyelitis) nodel, a well known nodel for

m@hitnplp|s@o\/\@g|e@naomﬂ@ ot $ezdre laves ofbeedisease, as evaluated by clinical
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 evoiution 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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T cell dependent inflammation and edema is formed or not (figure 6).
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.
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(ear of the mce). The invol venent of chenokines, and
of CCL2 in particular, in the developnent of this
excessi ve response di sease have been denonstrat ed
(Mtsui Gat al., 2003; M42zunoto N at al., 2001).

I ntraperitoneal adm nistration of CCL2-P8A 30 mi nutes
before a challenge with the antigen (DNFB, in this
case) results in a decrease 15 of the swelling
conparable to that observed using a known anti
-inflammatory conpound (Dexanethasone) one day after
the treatnent. Caontrol mce were obtained by
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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 cell's (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



10 nutated in way that a fifth Cysteine is avail able
to all ow specific PEGylation reactions. These

PEGyl ation sites can be integrated at the | evel of
either an internal amno agid (for exanple at
Asparagin 14 or 17, and even at position 8, so that a
single nodification can allow both nononerization and
PEGyl ation) or of the C-termnus (by directly adding
a Cysteine after the natural Ctermnal Threonine). 15
A further variant of CM PM can be obtained by fusing
this sequence to an i mmunogl obulin donmai n const ant
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NuighehdgloBlih Bmb&EFEGNESn BOE ath (Y 2tHs. chhu¥Bmecsdl gnasthanal
sequence at its 5 end, and the nucleic acid sequence
enesdting groteih earc onep@ssed preigieonted stgnihthe Bbdan 06T) sigfal
human i mmunogl obul i n | anbda heavy chain 1 gGlL (NCB
AcCeqUeNgs, or@mIBROPY seaverice.s 3' end. 25 The resul ting
vector can be used to transforma CHO or HEK293 cel
line and the 43 clones stably expressing and
secreting the reconbi nant fusion protein having CCL2 -
PBA at the N-term nus and the 1gGlL sequence at the
Ctermnus (figure 7B) can be selected. This clone
then can be used for scaling up the production and for
purifying the reconbinant fusion protein fromthe
culture nmedium Alternatively, the position of 5 the
nucl ei ¢ acid encodi ng the constant regi on (segnent
243-474) of human i mmunogl obulin | anbda heavy chain

| gGl and CCL2- P8A can be inversed, and the resulting
protein can be expressed and secreted using still the
human CCL2 signal sequence, or any other signa
sequence.



44 TABLE I Am no Acid Synonynmous G oups Mre
Preferred Synonynous Groups Ser Ay, Ala, Ser, Thr
Thr, Ser Arg Asn, Lys, Gn, Arg, His Arg, Lys, H's
Leu Phe, Ile, Val, Leu, Me#4lle, Val, Leu, Met Pro
Pro, Ala, Ser, Thr Pro Thr Ay, Ala, Ser, Thr Thr, Ser
Ala dy, Thr, Ser Ay, Ala vVal Met, Phe, Ile, Leu, Val
Met, Ile, Val, Leu dy Ala, Thr, Ser, dy d , Ala
Ile Phe, Ile, Val, Leu, Met Ile, Val, Leu, Met Phe
Trp, Phe, Tyr Tyr, Phe Tyr Tr p, Phe, Tyr Phe, Tyr Cys
Ser, Thr, Cys Cys H's Asn, Lys,'dn, Arg, H's Arg,
Lys, His Gn Gu, Asn, AIPBLEGin Asn, Gn Asn du,
Asp__Gn Asn, Gn lys Asn, lys, dn, Arg, Hi

Ar d’:murgét.’ld ﬂygonymglﬁ Grpyps Asr{v’lorgsgrﬁf’errgg an@moug&@upg u
Alu, &&n, [AspaaGeRTASP, J[UrivBEr Phe, TTe,” val, Lem,
Mgt TA, Vakn, LJCCGIn, gtHis TT|PAdILps, HENE, Tyr Trp 45 TABLE
I Leu Phe, lle, Val, Leu, Met lle, Val, Leu, Met

Pro Pro, Ala, Ser, Thr Pro

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




Am no Acid Synonynous G oup Ser D Ser, Thr, D-Thr,
alto-Thr, Met, D-Mt, Mt(O, DMt(O, L-Cs, DCys
Arg D-Arg, Lys, D-Lys, hono-Arg, D hono-Arg, Met, Ile,
D.Met, D Ile, On, DOn4seu D Leu, Val, D Val,
AdaA, AdaG Leu, D Leu, Met, D-Met Pro D Pro,

L-1-thi oazolidi ne-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, Nile, Met, D Met, AdaA AdaG
Ay Ala, DDAla, Pro, D-AABLEIN b, . beta.-Ala, Acp lle

D-[TArino e+ | BynBRlymodiBbup A0aG tou, Dtew, et Dy Met
Phe D-&fe, ¥ sSer h’hr'ﬁﬁhr%iﬂ‘i’rﬂﬁet os, Mét(OV“Dﬁ\Aet & Poyd Trp,
Trlans- 3, 4, 0Ip-cyg- phenyl proline, AdaA AdaG ¢is-3]4,
oris- phegyl pr @A €ys, BR, hdAo-ARf D-hymho-Rry, IWdt, lle I Ret, BF Phe,
L-|Dopa, Hi s, 1&0m, 8-orys D-C s, S—-I\/E-Q/ Met, D- Met,
Thr, Delhr | G-lruNalDval, ABA,AJES AsH) D-LEl, Wet, D=Ma u, P,
D|Asp Présn [DDAB6) L--AsiazolidheAlsqarboxXdidbcid [B-6dLuh-ox&Zoiine B 3 n
Lys D Lys, ArcgboxPeheid), hono- Arg, D honp-Arg, Met,
D-{Met , Thrl e, | D-Tht, 8gr, D-GemalloDhrOret, DA MK Ps PMel®)Aéh D- Asn,
€| DAu, |Gn, DAn Gu DJdu, D Asp, Asp, Asnh,
D-lAsn, Ale§ n, | B-A®, Bly, 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, GlIn, 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
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Met D-Met, S-Me--Cys, Ile, DIle, Leu, D Leu, Val,
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48 CLAIM5S 1. Use of a polypeptide conprising SEQ ID
NO 2 to treat autoimune, inflamatory 5 or

i nfecti ous diseases. 2. Use of a polypeptide
conprising SEQID NO 2 in 4he manufacture of a

medi cament for the treatnment of autoi mmune,
inflammatory or infecti ous di seases. 10 3. A nethod
of treating autoi mune, i@f Agjgatory or infectious

di seases conpri sing adm n| stering to a subject in need
thereof an effective anobunt of a pol ypeptide
conprising SEQ ID NO 2. 4. Use according to claim1l or
2, 1R ofta Irf%}gg?ulo%%ﬂ{p‘#l%ﬁl% éléb%)'ﬂdnzgtot%?éﬁb%rﬁ% inf@mmatory

pol ypept rther conprises an isol euci ne at

Klooghgnlf%ﬂ %gc(je'g%afég(? IDNO 2 and thus conprises SEQ ID

nmet hod according to any one of clains
1to 4, wherein the polypeptide does not contain a
nutation in position 9, 10, or 13 in the correspondi ng

Lﬁ@%@%cgr {)npg'ég tdh ongg %@ @E(MD NG b n%nn'nl%t&é of a

od acc to an to 4, erelrn

s eq i} en al o? Fdé&% Sclut Jﬂg‘@%@ B@Jrﬁrﬁét%ﬂné“ iM@ctious diseases.

Cysteine in p05|t|on8 14 17, or 77; or 25 b) an
Al anine or a Gycine in position 1. 7. Use or nethod

ac C/g Hgtlﬂgj 5ere%gr¥g AGinFhurd! ‘?nf%lnﬁh%ry]ortlrﬁeérou%%'égé& comprising

sai'd pol ypept conprisés a constant region o

hungpl hﬂl&"ﬁ J)%bﬂj hf%%!d GRaba an43ff7ec§ V\%grﬁguﬂf oﬁ@&%%eptide

accor |ng im 1to n sail
dis §|§(5 fromthe group consi sting of:
arthri eumat0|d arthritis (RA), psoriatic
arthritls, osteoarthritis, system c |upus

eryt hemat osus (SLE), syst em' c sclerosis,

Use according to claim 1 or 2, or a method according to claim 3, wherein the
polypeptide further comprises an isoleucine at position 64 of SEQ ID NO: 2 and

thus comprises SEQ ID NO:4.

Use or method according to any one of claims 1 to 4, wherein the polypeptide
does not contain a mutation in position 9, 10, or 13 in the corresponding

sequence of SEQ ID NO: 2 and SEQ ID NO: 4.

Use or method according to any one of claims 1 to 4, wherein the 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

b) an Alanine or a Glycine in position 1.

Use or method according to any one of the claims 1 to 6, wherein said polypeptide

comprises a constant region of a human immunoglobulin heavy chain.
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10.

1.

5 scl eroderma, polynyositis, glonerul onephritis,
fibrosis, fibrosis, allergic or hypersensitvity

di seases, dermatitis, asthma, chronic obstructive

pul nonary di sease (COPD), 49nfl ammat ory bowel di sease
(I1BD), Crohn's diseases, ulcerative colitis, nmultiple
scl erosis, cancer, septic shock, viral or HYV
infections transpl antation, ; airways inflanmmtion,

'ﬁ%é oY MetHag Qeﬁrdlqbﬁg%g driVEiairt 1L, wherein sald disease is

roscl erosi s met hod according to claim

, se%}%(ﬂrpmt e g%tﬁ)e@o?ﬁls'tlﬁg gy (?Pthﬁﬂlse RGRE8 'a?thrlﬂé)(R'@ psoriatic

fusi on polypeptide amno acid sequence of SE

anéjrﬂ*ﬁ‘ltlgOB%BQﬁhrftEgb%@eméﬁu&fs BryiHemRodudTrDe |s®§t€rﬂn8 sclerosis,

heavy chain, the fusion polypeptide having

d d
ooyt (O i SEEAD Frokl gt s

nlgggigkscén@? g/a)dlé‘elagé'é nger‘?r{atlhg'e B L &r@f% do@s@ﬂl‘éﬁw €ulmonary

I ng mat ur e -P8BA in an 20 expression
ve - [
&lggés C%ﬁﬂﬁbf gnr}‘% gﬁeﬂr?(\:/\%‘i:ggelé%(!ﬁlf@rsmé;ﬁlgagséé“%lceratlve

nu%l‘ﬁ’sc rﬂglzgle ;é‘?(gé?seh%gﬁ&q' NGptit NEGRNSTiRIM of EBINPNinfections,

(segnent uman |nnunog 'obul i n T ambda

heﬁ‘%@éﬂbn‘ g%w@aé/si |Eﬁ?1n$mﬁ€6hd grQﬂ-v&FsQ&ﬁBQréﬁké‘&ea(@VmD) and

cell e resultlng vector; 25 c)

Se!at?x‘éf‘ds@ ddae clones stably expressing and secret | ng
recon{)l nant fusion protein having CCL2-P8A at the

N-term nus and the 1gGl sequence at the GC-term nus;
d) purifying the fusion protein fromthe culture

me gy} m%%od]a%co@ ;5 gE%aa%%Sﬁqeme%%ss@amms stidfosis.

fusion polypepti
phar maceuti cal conposition conprising a polypeptide
chosen from 5 a) CCL2-P8A (SEQ ID NGO 2);

A fusion polypeptide amino acid sequence of SEQ ID NO: 2 and a constant region
of a human immunoglobulin heavy chain, the fusion polypeptide having the

sequence as identified in SEQ ID NO: 5.

Method for producing the fusion polypeptide of claim 10 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 at its 3’ end,;

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

c) selecting the clones stably expressihg and secreting the recombinant fusion
protein having CCL2-P8A at the N-terminus and the IgG1 sequence at the
C-terminus;

d) purifying the fusion protein from the culture medium.
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12.

13.

14.

15.

b) CCL2*-P8A (SEQ ID NO 4); c) An active nutant of
(a) or (b); or d) A polypeptide conprising (a), (b),
or (¢), and an ami no aci d sequence belonging to a
protein sequence ot her tharsga chenokine. 10 and a
pharmaceutically acceptable carrier. 14. A

phar maceuti cal conposition according to claim 13,
wherein said pol ypeptide is in the formof an active

frarﬁfc|eg:?aemd3§§fh%@§é)iﬁcodtﬁﬁ otg Je m e\sﬁde EOSPO S NY: 5.

conj ug or tre ting or preventing
aut0|nnyne, inflammatory or infectious diseases
conprising adm nistering to a subject in need thereof

o el EGEA o oS R T oy P i

§a€§%§ﬁsk?é%ér|p(@ jor d) A pol ypeptide conprising

an am no acid sequence bel ongi ng

t%) ac@[ﬂ@éﬂ‘(ﬁﬂﬂfﬂl‘éf@t her than a chenoki ne.

c) 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 a chemokine.

and a pharmaceutically acceptable carrier.

A pharmaceutical composition according to claim 13, wherein said polypeptide is in

the form of an active fraction, precursors, salt, derivative, compiex or conjugate.

A method for treating or preventing autoimmune, inflammatory or infectious
diseases comprising administering to a subject in need thereof a polypeptide
chosen from:

a) CCL2-P8A (SEQ ID NO: 2);

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

c) 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 a chemokine.



