d vcosam nool vcan- ant aci oni sing MCP-1 nutants and net hods of using sanme The

present invention relates to novel nmutants of human nonocyte

chenpattractant protein 1 (MCP-1) with increased glyc ) (GAG

bi ndi ng aVPi2pi%tY>8&hd knocked-out or reduced GPCR acti %%%@Pg@%%ﬁrgggg to wld

type MCP-1, and to their use for therapeutic treatnent of inflanmatory

di seases. All chenokines, with.th ception of ot act i o me

fraktal i - nigt o MILgn e e

subfam |y, respectively, have four cysteines in conserved positions and can

be divided into the CXC or a-chenokine and the CC or 5&3- cherrgrki e

subf ani IMhegreserthe/dntion selafesttd sopeianeants GrhuatremerocHe ShePPRPEFAM of an

am no aci d be he..t ' Al ' inChedoki nes are
S upetrehlie B DAL ¥RieBéed ShEBStirodheh (Saly bidRd i/ B

smal | ron as”i C ar nessengers to

or chest n@bekarbiNeH balicetnGPTRpaalvity nombassudoi wilddypy PKIP-3f ane ik Betuss from
the lumen of bl ood vessels i,rgto ti,ssues (Baggiolini M, J. Int. Md. 250,

91- 104 (feoibergpeutinrgaknentof iNl2MMRIGNEYSEI*She i nteraction of chenoki nes
wi th seven transnenbrane G protein-coupled receptors (GPCRs) on the surface

of target cells. Such interaction occurs in vivo under flow conditions.
Ther ef or/dl chigmokises Withsheneneetionf Iyserhotegifvamt fraltplgie/ %‘&ﬁa&ﬁ'ﬂ W?‘écthr%ﬁui red

and ensured, by t i j 1 i I rehaceystei i

gl ycosar"AogF c%‘ﬂ@e F&'@s?%&eﬁoﬂh nes ﬂaé\gl/eﬁ!?'vfkl‘%g Fsr;né}jiig?y's?ﬁs of@)ilsn?gfs i(?ti on

with theidnseReepioaltsns and can bietdivided itortheaCXEaTel-AeReliRe PIRETS birs"TdS a

oy o nenamikare fihEnsnon 8 B85 B Nk Peshillos SPAEAce JeRpdt Bl it second

F’][ OC-hNat é;.(mr%aééscﬁsémeew&w? h&?cysﬁé&ﬁés \gﬁss@ahé BO8(1E05) phembi_n@r\@r% Bfi@i! ng tsi tes

of chenoki nes conprise clusters o C ani no_aci i

(Ali S. sacreted ,pr%g'ts@ﬁlé@hfymfﬁsés ’*?éf’f@e?@?’(’%ﬁﬂ‘??%ég'rs?éa’c%%{ébngek%éfn’é’g{,'éi%c as

L8 1 e DT R o P e kel i and. s 20 1n the

pr oxi mal (Beggmdipi MOuhbt. @ﬁén%ﬁ@s%és1,04s@9m STWE@"@% ig Hkﬁﬂfa&eﬁgah?@. cant

b1 ndi ng S BEEn HRef R Tt Sifen IR O R b S a0s

(2004) ) . (GPCREEoT tet @xctacefof targelctaiisoRicieiniegactian PGPubY inc\é?y%ooWﬁ“éé‘PWrmnocyt e

chenvattractant ot ei n- - i i jfic
figns. Ehar_eg(ér{ei éggec%h_%ﬁm:eﬁt & d&B@BP&'&rﬁeﬁﬁgldny bReYisaogiiesd f i

chert at t P& - ound In a variety of diseases that
feature andeROGEE Byithe ntbmntticmuobdhenyolinempuite nel] surtaceaiirossmMiNABESE| er osi s

Nel ken N.A. et al., J. din. I|nvest. 88, - 1127 .(19971): tmal a,
S Bt oc(GAGe! Chksikinesavedo R oE Siesyabicigh Iih e okptofs 0% it 2
(Koch A Retefhindl domain Jhibh furlcivesas aWggeriter dbftaif,1980Me otrakithistheet al .

ain. Exp. . 97(3), 451-457 (1994), Robi et al . olin  Exp.
ool . S303468)ioomater (e FeGaBBSRENt VTN IFORY: BORAOKTOLRENT FELBE: rnoi 1

RP. et a4 B m?@ i 308X 1 . ObrgeAGi hirdihgar t
failure %Aﬁ'k?t‘l]?sf‘t %&N%ﬂg a ghb l?l% %?lqgﬁyg;%lng %ﬁj}):%'m( %g?;%;&llgéh%nsi nner

P.J. et altes ofERBdkinessanBBE, clB3a3-AHRgicFne AridsEPals oflt nice
t hat | ack -1 or, i ng’% égr;@@,h ' ReEies and
T-cells @6%?%%%?%33}%2?%%00( 'e\?anﬁ(?? . _et(%<'31I%?(,>ﬂ §§R%Nn'\§ru%%| %59 él),
401- 408 EEHEY FO%B%rthegob.lcl;cqiasla;hqajor\BAilBibdrlding:hléqniL-ﬁmtB(aP@ withy §yGy Bxgudh
1996), K \ , et al. c.Natl, ; -
(1997) (e briorapaki-nel Snays pRE: IEgypRied aibe ORGrEfsmolinestend.

tr eat mentymbih sNER-alsig@ptarlovaiiagbanidehar essiduesthheconprisiedhe cadeptor

ant agoni sts can reducé inflammtion Ln several_.anihal %el g)(#%gps N. W
et al., Xindingiaot the @& iergsh,ng@ﬁ@ém%zt‘-é@SV;B@ ?P?"b. &) &%2¥ 1. Lab.
| nvest . _%%32%9@.404 (1993), Gong J.H., et al., J.Exp.Med. 186(1), 131-7

(1997), etal., J.dininvest. 99(12), 2832-6 (1997)). Finally,
LDL-recept or/ MCP- 1-defici ent and apoBtransgeni ¢/ MCP-1-deficient m ce show

consi der qg't%e lcgr?t%xtl ciJf%éj cggrggﬁhéjﬁqgmﬁp%f cytokines, monocyte chemoattractant
protein-1 (MCP-1) is a monocyte and lymphocyte-specific chemoattractant.and.-activator-

MM . 3
found in a variety of diseases that feature a monocyte-rich inflammatory component,
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macr ophage accunul ati on t hroughout their aortas conpared to the WI MCP-1
strains (Alcam A et al., J. Imunol. 160 (2), 624-33(1998), Gosling J. et
al., J. din. Invest. 103(6), 773-8 (1999)). Since the first chenoki nes and
their rec®twpxoifgsde been identified, the interest on REAEMFRIEEr st andi ng
their roles in normal and di seased physi ol ogy has beconme nore and nore

i ntense. The constant need for new antiZinflammatory drugs with nodes of
action chdch@seaiherbsdmdshuj(m{idn 4. et ahgl. diingbvesippdr 112181 2¥e{i8B6iNdEmt  of

Sincb. | rRREaPagy Fyear il ALuPBAPAPSpaesre (18 P neeBROMARE Nop

wi t h CCREoeAM, ISA6Eal havelid asvessionl7ed-77 (9082) Hdesial §. et gmheax;engl neerl ng
of the chenoki ne towards becoming an effective antagoni st of MP-1

bi ol ogi camugali Y3}, 45 A4S (1PB4), B@P'"ﬁsﬁﬂg stiepdsiin- QQeWU?@CW?'ha?I% MCP- 1
variant s, (ﬁ@bgﬁggﬂﬁ t5r9 g@iﬁls%ééj%%% i ¢ %gélt J. @fiin. Immunol. 19,

gl ycosam noygl yc I'ng’an oW re r-knoc ‘out -activation-' of
| eukocyt 266-P7% ¢ %@@mr@bmmgasm heagt Binsddubnist i, edab, Sudjlation w186 of t he

t t i dT
Pert o LT OS] rohabdght e Dt i HERR frerEBEE, SERE A RO N R 5"
gut ant nfr%?jrc];ﬁbarét mi&fzttm 1§cﬂmd ert1 gf ité FEdeprOTEIORY, a}]g: L@bﬁi@rtglr@crpitmm(; i g’@s ‘

unmar e | SClI OSUr e escri pes en rin a | |
af fini tyyarrqﬂ" sel oAt *Waioryi?%% Gdﬁ%ﬁﬁldf i %%99 iﬁganqd‘i fgé ndi ng
region 0(@9@3'1 Bt HUe! Y PBREVCKAE ivm@lusi)lgrsrsagrm (1199@) klisguew@PA RE@Lei n and

si mul t aneously knocki ng out or reducin GPCR act i %Eem 'fical l y the

OOR2 actPicNatohcacEcic SR (2). TBNE-HEASBEAN Buebaissh rbath 48 i shet
th t

Vr;llndi ffle?(lS n yéﬁm\frﬁiegh?g)@ﬁégé\%%m&@ ?ﬁt‘"’goéﬁiﬁ%ﬁ’é’?f%@n /or eI ectron
donat i ngbialsyival amtagenists caapedaienigiiammation mmraamawmoﬁﬁibé@ul@cam%r

| ect d i nal
Feqi on_oft Latdmussh. B S Pebah Fom Bl Btk 8 eprogidnt or
am no acww@mmgg@pt@@w H{ eta-ﬁldu rﬁgpamewmr(nj nah- mtglgvpmlsmar@ MALte al.he
mut ant teln, resul ,ar i or co actic
activityd Céaﬂra/%h\?@r{ﬁ?b@%%ﬁ @% 'l%f‘é‘ %gbLSFSQEPth@FFQI d%i‘ﬁ'eB{ ?”ga&%l mum
five-fol t%ﬁsgah@mép%éﬁﬁuer&t@eé@hgw%ﬁgudéwew ligiE deppaitianafyl fate) and

they are deficient or reduced in inducing Calciumrel ease in standard

monocyi |@a@@lpha@%BGW*GWIOthh%rWSr@”W@ tgthe W T MGRY DI ndi ng

affiniti r c | t n d I or

i ndi cat @ﬁ%ﬁﬁ?}eﬁgbgqg{ﬁ%‘b&ngﬁﬁ%ﬁ gfg)g @%ilﬁgdegﬁcﬂeg \t/:\nﬁrfﬁﬁﬁl-gét%erm nal
del et i ons0R(E], TEPB 4t¥WBht s with ami no aci ds N or L at selected positions 22
and 24 f the MCP-1 protein, yet these nutant proteins did not show the
advant ageous features of the inventive MCP-1 proteins. This was al so not

di scl osefinby ti5 firist m@nolemtesahnc( fFEBSetmtbfsrrsaveét&emwﬁwﬁdpqhe inteBs1 64) who

nodi fied onl sitions d 18 of the n aayoka C. et al.
(3 B o ¢ ety UReSrstershsy thgj s admal 26e frpabel PRy oy PRR B mEimth

whi chargnd meed ieshdeD The €BRStBAt Mddttion Gewaintihfiam®idtord Ungeri{thdx@deS of
nodi fications to reduce GAG binding affinity of the mutant Rr ot ei n.

3a In a ?@tmtd'%s%ft’omtﬂf‘féﬁeeoﬂ%"%‘FSWWS%WW ﬁ‘ﬁt’%ﬂﬁ?mﬁ%?féierw mqtqa
I ncr eas e, L RGNS IRk itHeir 08k e FRSMFANSY set.

Since in the last years the molecular basis of the interactions of MCP-1 with CCR2 and
GAGs have been studied in great detail, targeted engineering of the chemokine towards

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

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

counterpart for glycosaminoglycan binding and_show.reduced-or-knocked-out-activation

of leukocytes have been generated.



activity conpared to wild type MCP-1 protein, characterized in that the
MCP-1 protein is nodified in a structure-conserving way by insertion of at
| east one basic and/or el ectron donating am no acid or replacenent of at

| east two amino acids by at |east two basic and/or electron donating am no
acids. In a second aspect, there is pBovided a MCP-1 nutant protein,

characteri zed_| ik d faise prlasscaninventa i tedefilehisakedyia, BB ener al

f or mul aéOQﬁgat&Diﬁ%yi%%nﬁg CC( X1 bNFTN %Zﬁ? R%’%é’xﬂt&/éﬁg%%\{% ;,SSKCP
KEAVI F@Be@ﬁﬁl}g&l{&hmﬁw&@s onpRY R ARG 1'7P-sel ected from
the group of and A G L. . Vgl ko irRicHtotsssel ected from
t he groM@Po’i"bF@%ﬂw@UT@,”tW%?‘Qi’&’%%@%eqfé@tde {nfédir(}(;?;\li?5 '? Egé 8rﬁp of K and R
wherein X1 is selected fromthe group consisting of Y and A preferably it
is A wherein X2 is selected fromthe group consisting of S, R K, H N and
Q pref@uEdivit is K, wherein X3 is selected fromthe group consisting of

R K H Nand Q preferably it is R wh in. xX4.1s s om the group
consi st Tgdiefiosvre d%scmeSH,ﬂgiNe%fﬁ’éoQ?‘h@?‘%’f@gégﬁ"’f'qgtaﬁmz‘(yfa% gn vthe;IrBei’n n and/ or

m.can . be either 0 or 1 and whergj . : hihd arew@AGX3 or X4
are nodieitherchy mndiéflmmmed”@s%%P?AQI?&%éAqegeﬁé?%é\?bdg@trgg%g1 mut ant _protein

characterized in. t.hatkbad ted dirottabdm kist ousor radoping 1 34
S e e dreasensy

S21K VA PIOATGEEI 1K (23R and. Met - MCP-1 1 Q@3R VATK. In
a fourt izpgRectivity bpeafically fhol F&H‘W%ﬁ%%%‘%% eiac%%nd mol ecul e,

characterized in that [t c f Eipfhiam wiedremedregiovef the BICP-h a
si xth aﬁ@@@sﬁmuﬁé‘rcéo?"?l‘%?eﬁ‘g@i% nqaﬁteg[ch?gj?,t I(‘:)har acterized,in

hat, it
conpri ses. an ksahdtafiniNrasleasnseainglety b dntEsHFE tfarﬁ;‘caa"&@?fe%?ﬁm&s pect ,

there i s provided a reconbinant cell, charag ' ik Bnliakidatroh S
t r ansf ecdaeting ahizo seigs OF reRaGRd NG %[B@@ea.acq{{sﬁ%gﬁsglsighph aspect, there is

i ded h i ivt Alenimoeiifging ¢he N-eadinahregivat ofiseidMaPr
Dot o B TS S End pIBRAI Ay mading the senpri ses a

or a polynucleic acid nol.ecul i bove
or a verr%'feh%yéﬁﬁiﬁb&,dja@ﬁnmancéﬂweﬁ‘%ﬁﬁﬁ?ﬁ%@g%‘f’@a?q@s 3%%3%? %&b%q%‘ %ﬁh@er. In
a ninth aspect, there.is prQavi - tbiredultingin peeishoms def i ned
above, aapbi-ﬁﬁﬁﬂ@lab‘“\?ﬁ'&%ri"ag&@V@%ﬁgeﬁggﬁggﬁpnw%bgve, or ga Sect or defi ned
above i “C&PHE&J"BQS £ OERdrAotictic activithi Baid iikgrdive MipRriedyiant @%SP&CSF%& cal
of "t [

activity e respective wild t - r i b 85R&Hran bliiate) i s
provi ded eahitise mménmﬁyeﬁﬁ‘@dﬁ‘é?’%’r%ﬁg‘i ﬁ’r%&a?‘é%ﬁ ﬁg‘é%aﬁh%géﬁh gﬁpol y?\?;cl, eig aci d
or

mol ecul e as . defl 8y reRlicad WEBHGINg Sattifnmettaad dvetaniardanRAMNHS
prepari n§" t?%'d?rggfr%ggt% o';rthe treatnment of a chronic

culture.
uced reduced

MCP-1 mutant prdteihs showing increased GAG binding affinities and red

GPCR aciivity has not been disclosed or indicated before. US2003/0162737 describes

_terminal deletions and replacements with amino acids Nor L
4 § the MCP-1 protein, yet these mutant proteins did not

MCP-1 molecules with N
at selected positions 22 and 2 |
eous features of the inventive MCP-1 proteins. This was also not

show the advantag ‘ ‘
disclosed by Steitz S. et al (FEBS lLetters, 40 (1 998), pp. 158-164) who modified only

positions 13 and 18 of the MCP-1 protein. Paavola C. & al, (J.Biol.Chem., 1998, 273,
pp. 33157-33165) describe only MCP-1 mutants which are involved in receplor binding

activity but did include modifications to reduce GAG binding affinity of the mutant MCP-

1 protein.



or acute inflammtory di sease or autoi nmune conditions. Further, the
present disclosure provides an isol ated pol ynucl ei ¢c acid nol ecul e codi ng
for the nutant MCP-1 protein of the disclosure, and a vector conprising an
i sol ated DNA nol ecul e coding for the nutant MCP-1 protein, and a

reconbi nant cell transfected with th8avector. 4 The nutant MCP-1 protein
according to the present disclosure can also be fornmulated as a

phar maceut j cal ¢ 0si t] §.Si ] - ki i
Pol ynich Beke e Selr BRGAMED TRent ARkl ncidsres SPIo bR g Bty
cont akii rgiuasd GBGRat ed DNA nol ecul e coding for the MCP-1 nutant protein,

and a pharnaceutical ly acc ble carrier. Said. - 1t protein or the
pol yna@fl\’é&itqoﬂ@a&ﬁbﬁor‘{ﬂ?éttﬁ_@‘? S‘F r'1oﬁ’r°fer‘|’é %&%?”%gﬁﬁ%h%@ pol ynucl eoti de
can aéﬁ}?ein‘?s Hﬁﬁﬁﬁe{jg{ a'sﬂﬂb@?é—bﬂﬁs&ﬁin%%@siﬁbétﬁoh Beatieabtagicomdsicact i vity of
the reéspective w fype protein. The i'nventive MCP-1 nutant protein

accor dntigr tlectrbre donatioasvine, acid poleplagement obelilerd SHp GHiRmardf or or a vector

contajning the pol ynucl,.eot.ide 0 in a nethod for preparing a -
nedi ¢ Yréﬁ%aﬁgwotwct? PlRE f@@ﬂfﬁ!@i%&gp%gﬁgte i nfl anmat ory di seases or
allergic conditions. Preferably, the disease is selected fromthe group
Conpr sk §8cdaeiepBdt ahereas bivvidddss MOPel triutant priftidianchatarerizedvrethatdt sease,
nyocardi al infarction,, congested, heart ilure or ischem a reperfusion

i nj ur POMPrigREae aMCAFESHLERER B 8§eB?ra{\}%W-sLia'rrut ants, nutations with

respe iA19), MR (AU 7 80 EHINREAS FREYTSSRCP St ruct ur al
changnggp}?qlvg@?)m( Fi gu(?(lg 2 a‘;m%%g %@W? Y13A 521K @3R (Figure 2b)
upon KEFAHEKTHYH AKEIGARRKEGWAKIBBMRINLLYKEIARTRKICD spect roscopy Figure 3:

Scat char d .pl-qt. anal ysi d PPty dirs Latlansconstants (Kd val ues)
of V\Z"’%@ﬁe’ﬁ ﬁs'ﬁilsle C%ufgor"gg}? S%E%%EWIGBS%ﬁé?Qgﬁ%‘tH angl es) and
I\/pt-NE%éreMEBiés’éEﬁ:téd@ﬁRtl@@gmpcd}fr&BBS)(.bi nding to unfractionated HS
Figure 4. Calciumi nfdlctux Ssaﬁg} n%gﬁed 20 nMw MCP-1 and MCP-1 nutants
( 20nMeheIBin Shisateced i@ e SHERNANGRE o n 1 uorescence emission at 495nm
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wherein X2 is selected from the group consisting of S, R, K, H, N and Q,
preferably it is K,
wherein X3 is selected from the group consisting of R, K, H, N and Q, preferably
itis R,
wherain X4 is selected from the group consisting of V, R, K, H, Nand Q,

preferably it is K,
and wherein n and/or m can be either 0 or 1 and wherein at least two of positions

X2, X3 or X4 are modified.
In a third aspect, there is provided a MCP-1 mutant protein characterized in that it is selected

from the group of Met-
MCP-1 Y13A S21K V47K, Met-MCP-1 Y13A S21K Q23R and Met-MCP-1 Y13A

S21K Q23R V47K,

in a fourth aspect, there is provided an isolated polynucleic acid molecule, characterized in that

it codes for a protein as defined above.

In a fifth aspect, there is provided an isolated polynucleic acid molecule comprising nucleotide

sequence of SEQID No. 7, SEQ 1D No. 8 or SEQ ID No. 9 or at least part thereof,



1 Y13A S21K (B), Met-MCP-1 Y13A S21K Q3R (C) and Met-MCP-1 Y13A S21K @3R
VA7K (D). Figure 5: Chenptaxis of THP-1 cells induced by wtMCP-1 and MCP-1
mutants at a concentration of I OnM (error bars represent the SEM of three

i ndependent experinents). 1 wMCP-1, 2 Met-MCP-1, 3 Met-MCP-1 Y1 3A 521K, 4
Met- MCP-1 Yl 3A S21K 23R, 5 Met- MCP3P Y13A S21K @3R VA7K. Figure 6:

Dose- dependent i nhi bition of nonocyte adhesion/efflux by Met-MP-1

Y13AS21K cri ; predsEed in a
mur i ﬁé‘ %g’%ﬁ?c%gggtf gﬁ%% ﬁ)rél)jvfﬂjlrés %%%Pﬂ%agﬁgg”g:é@hg%&e%t of crlgi ni cal and
hi st olggitealDISA PRElscilD 28 dafinedmtbeveof aut o-i nmune uveitis after treatnent
with Met-MCP-1 Y13AS21KQR3R Figure 8: Effect of Met-MCP-1 Y13AS21K023R

(i ndi cated as PA008) on ischemia reperfusion injury in a murine nyocardi al

i nfargt _nodel ... Fi " i f ; V<K, MCP-1
Y13As§'&§(§§§§”t,h ﬁ%ﬁﬁﬁ'ﬁgﬁ%%ﬁiﬁgﬁﬁ *ﬁ.‘%ﬁg?%%é’&?@ia i nzt hi s

di scl gaHER R WY avacief asedeiieldeatmoey and are not intended to be limting.
Further, the proportions shown in the foregoing figures are not necessarily
to scale. It has been shown that increased GAG binding affinity can be

i ntroduced., I NGr ' ; s [ i 0 J<@ioan r@n

donat MhanaPHD HEPHE 1S8R E ST AP et e R ESoR Eh e BT

05/ 05495 coMpAEHOS aredin a5 telirmld hisra, oriaypolghecieitca)id madadilagstdefiaed
nodified protein that acts as CO”BE“ tor wth nafural (1?, bi ndi ng proteins.
Thi s whovpart wafterasdeinsrriae. PRE & PRk arayticy 3%%%‘?9? 90%%ti on of GAG
bi ndi ng regions and their nodification by selectively introducing at |east
two basic and/or el ectron donating am no acids was not disclosed for MCP-1
pr ot eijf.a nike@, N@M,&hé%@&ﬁwm@ma&m@fmw-a mulidint puoteinl ag defirrechabons, 2

term nus of -1

f dtob tial f Ki ' | ]
L ougivmslabeciisBeeHle TNt aan Fort vesigh ALBRUERY RePY1 ThadetiiGbre

ant agaqni st .. ot . j r ib ol ; i i ck- out
oA R e T b o
rreans,prbiegmas i ntended to bl ock MCP-1-nmedi ated signalling by bl ocking the
CCR2 receptor on neutrophils and to prevent attachnent on the endothelium
via the GAG chains. It was therefore not obvious to turn this approach
around b I j I d i } , zhi gher
GG bi Rl 50 REPRR e ol R 19 o NS R P tehs o PRppe Soogm ot @

i nvent hgipninslaicRiony imdéscute asdefinddCBbonait ema vpciot eb rdaﬁheg abaveelise mnetind

bi nding affinity and reduced ctiyi onpared to the wild type MCP1
pr ot ei for PigRAEIGR BGURABINIPT ﬁg'? 1ef) 8&%’1%"&&95 nodified in a structure
conservi ng way, by i 1L f . : ic and/ or electron donating
anmi no 3c? _.e(ﬂ%lwn%@éﬁg%é%n@ ao@&'ﬁﬁ?@aé‘?@mm no acids preferably within

the native GAG binding site or within the structural vicinity of a native

GAG binding site by at. | ' I i am no
aci ds. FKE%%r%? ﬁ’besﬁ%t ozscgaagr%isphvﬁ:&@ggggﬁlﬁ%ﬁw4%ieﬁoﬁﬁf@§0‘%ﬁ%@i d;@gt ein
f ur t heg, ARk NMES-13rbttin bhee diRBklilecatd Ovectdr camplisrasan ievietedtiNf acid of the
first 1 to 10 am no acids of the N-term nal region of said MCP-1 protein by

addi t i epleclat ebiing fartté onutestiiGPehprateiof arat a Fecsnbioart callitrenstasiat Willsi due.

If the native am no acids replaced by said basic or electron donating am no
aci ds #@VeE8i-c amino acids, the substituting anino acids have to be nore
basic am no acids or conprise nore or |ess structural flexibility conpared
to the native amno acid residue. Structural flexibility according to the
invention is defined by the degree of accommpdating to an induced fit as a
consequence of GAG |igand binding. According to a specific enbodi nent of
the invention the native am no acids replaced by basic and/or el ectron
donating am no acids are non-basic am no acids. According to the definition
as used in the present application MCP-1 nutant protein can al so include
any parts or fragnents thereof that still show chenokine activity |ike
nonocyte or T-cell chenotaxis and Ca-rel ease.



WO 2009/ 015884PCT/ EP2008/ 006298 The term "vicinity" as defined according to
the invention conprises amno acid residues which are located within the
conformati onal nei ghbourhood of the GAG binding site but not positioned at
t he GAG binding sites. Conformational nei ghbourhood can be defined as
either amno acid residues which are |gcated adjacent to GAG binding am no
acid residues in the am no acid sequence of a protein or am no acids which
are conformationally adjacent due to three dinensional structure or folding
of the phatrgitant MER1 hettem hadjdaentite presort disnigsire cemalst he Emmileiedias def i ned
as lying within the cut-off radius of the respe@give amno acjid residues to
n

be modi f4 parafacevticarooreposiden COTRTISIRE Sherukary Menth PrRel er aBPYHaRln
pr ef er ably 5”@(;8}20%?5@&%'5& ARBLERL BIIR £ (BLiBH OSHiSRIngfaiTisia, DRAOL €1 s

fol d i ntas'bRE ifi'c spafial conformations, driven by a nunber
of non- G%@E@@tcoamtg%ﬂﬁbims-'smtarmwdﬁmc agenr frandaceyticatihacceptabed act i ons,
Van der als forces and hydrophobi ¢ packi ng. Three di nensi onal structure
can be d=rréemi ned by known nethods |ike X-ray crystall ography or NWVR
spectroscopy. ldentification of native GAG binding sites can be determ ned
by nmut agenesi s experinments. GAG binding sites of proteins are characterized
by basi cssigWigResmUtzeapedsiabr thepaluntcieetidst cading hetien ¢idhe Y8C!Pest whet her

t hese regions, defjne a G.hi ndi Sy : i 1 i ¢har esi dues
can be n‘&ﬁ"ﬁ@'@ﬁgféﬁp %W%‘ggéﬁn% %Eé%g?‘?énﬂﬁ?ﬁ‘d?ﬁ@é g? ?T%nq??@ﬁ?aﬁebe
rfeasuredb;oygica sanirhef perrbopemde iidamye pfdteini ty neasurement techni ques as
known in 't art. Rational designed nutagenesis by insertion or
substitution of basic or electron-donating am no acids can be perfornmed to
i nt r oducend RU&IH9E MOP-NOURST SiSteimadcbeing e el digelosiiret Apolpatdielead®G bi ndi ng
sites which can result in an increased size of the GAG bindi n[? si;%g qi’md in
an i ncr easdingthe@A6r bi adestgr adithiningthe TIH/NGAEOEIH 87N §/SeiNteSSF I AT Y nity

of said gite can al so be deferm | - iBfardSsei Brdaidy

det ai | if?f@?@f@@@é@e%?’!ﬁ?@%ﬁggenﬁ%%%@; %@gﬁﬁr&’?ﬁ%ﬁzoos/ 006298 8 (a)
provi di ng, g&5GERbBNIHEMTFrbfRratdy tihe dpcaseinsaaded from3he drpgasempiddetul e, for
exanmpl e heparan sulfate (HS), heparin, keratin sulfate. c itin

sul f at e, rmaaid anhais fyelisadaRRataY R E! gﬁ”gsgt@yg%g%’ﬁg‘nﬁg&{ggf d protein;
(b) cont i i NsMdriia desdai@omidreagent |ike a protease, e.g.
trypsin, %@é%é;%?ogﬁ%% (F:Eﬁg}aélv(?rng t he pr%% ein, erein said GAG |ligand nol ecul e
bl ocks protein cleavage in a region of the protein where the GAG |igand

nol ecul e J.s _bound, and whereby said protein is cleaved.in regions that are

not bl ocke¥S¥* sai d bound GAG |igand.nol ecule; and (c) separating and
detecting the cleaved peptides, wherein the absence of cleavage events in a

region of_the protein indicates J %A‘Sﬁ i t@ydes bound to
that regifd@HredeEEYSR ‘é}gﬂ&géfwgﬁar}géaﬁ%qagoby EEF% q%%ﬁbﬁ%c%/ MS or Mass
Spect r ongt LhipkMatdre dderingd ot ocol for introducing or inproving a GAG

binding site is, for exanple, partially described in WD 05/054285 and can

be as follows: Identify a region of the protein which is involved in GAG

bi ndi ng -_.Desi gl i ) Bt srdviet-NE H-1 epiBACEIBOQ2Z8R

i nserti ori:)'ggt% Zlg{eéé@tcpug%yg a ?gf}%&mgﬁecﬁ%@éfoﬁgti ng am no acids, preferably
Arg, Lys,(Fhiise 2BppanibrGran selfdte binsing, aarsjopesit RER VorDBPesd®PPRg at | east
two am no acids which interfere with GAG bi nding - Check the conformational
stability of the resulting nutant protein in silica Provide the wild type

protein Cﬁé‘ﬁre(@lé(ﬁ'fd?\%trd yiet ¥nalpsie ahdseutibeunDiggociatios sonstestsdKd velseidle | or

PCR- assi st & muit is to int t i e

ani ngSZL?WTsMguﬁe% eri]ig%haareg),li\?etfragggf v408 %%&oﬁ?%a'n%%%?aﬁ@%@%#’ﬂ. 0 the
Y13A S21K Q23R (open circles) binding to unfractionated HS

Figure 4: Calcium influx assay induced by 20 nM wtMCP-1 and MCP-1 mutants (20nM
sach) on THP-1 celis. The changes in fluorescence emission at 485nm due fo calcium
mobilization induced by addition of chemokines are displayed: wiMCP-1 (A), Met-MCF-



~ Subclone the nutant gene into a suitable expression system (prokaryotic
or eukaryotic dependent upon biologically required post-translational

modi fi cé%;péﬁ@}‘”-‘ pression, purification and charact er FEAtEF8HE8P2Phe nut ant
protein in vitro Criterion for an increased GAG binding affinity:
KAGAG( nut ant) < 10uM - Check for struétural conservation by far-Uv CD
spect r b¥d@pySatK 1B MavRVISIRe ¢ tY 63 5By K Q23R\(Caend Meit MO 1 nOIdiA BaiKSI23Rt ur e
as m\iﬁﬁﬁg 5)y far-Uv CD spectroscopy fromw ld type MCP-1 structure of

| ess t B preferably | ess than 20% preferably Iess than 10%is
defined as structure conserving nodification according to the invention.

WO 2009/ 015884PCT/ EP2008/ 006298 9 According to an alternative enbodi nent,

t he stFigotaibeChenmséaxis ofThibdl tetiainduced dynstMCBchaed MERPH) mutards Bt aer i nus
of the MCP1 pr.otei The key residues rel atd o the GAG bindi ng domai n of
ot Vo GongentBEeh S dontl rF behs PESEn R S T Y ek SR  hooveo s o
nut ant g Qb mts MRYWEANPS ' MetiMOPL1 [3RIeRMOP.-12¢ § gA IdiK i4CRiEt-MITPW Y B4 - a

| east two am no acid residues at positions 21, 23 and/or 47. The :
modi fi 321 KER33Rah Mst-MEBr1 ¥A3APP 2K B ¥arKuti on of, or repl acement by, at
| east two basic or electron donating am no acids. Electron donating am no
acids are those am no aci ds which donate el ectrons or hydrogen atons

( Dr oengigad 60Bbb&idebentientSaRBIHdrCa ynotie seihagioneifel B Maige-N or Q

Basi ¢ am no acids can be selected fromthe group consisting of R K and H

h .
Accor dY hgAB8TKQOR3R (sescdperby i coppouRd coAfdiiuR08 ReameasiRs 8cg d
positign,.. 4331 LEis and/ or K19 position can be nodified by R
and/ or é'illgan q‘ég%ér% Hﬂ?é@ﬁg’y%ﬁ’?"am no acid substitution to at | east
partially decrease receptor binding of the nodified MCP-1. Alternatively,
the MCP-1 nutant protein, of .the invention is characteriz N fhat Y at
bosi ¢ 1GRUIS| ERGVERENT Sl e B RGP SEPreS B (P et ok Sul BRrated) y by
A . Y13 an g\%rrﬁ? 2};@3 al g93£6bike@hmr esi dues for signalling, and
t he rngégﬁgejarrg%?ﬁo t @E@W&J? ues by ot her g% no acid residues gave rise to
a protein unable to induce chenotaxis. Two-di nensional 1H 15N HSQC spectra

{ hese HEHER Pontoee g Slira) o b e il ntoeiss AP S RERBRa or a1
J. Bi Olepeamn inRifBir &Purind3h§dcaildmnfaid9del. Furthernore, the N-terninal

met hi oni ne reduces the binding affinity of MCP-1 for CCR2 on THP-1 cells
(Hemmerich S. et al, Biochemstry 38 (40), 13013-13025 (1999)) so that the

chenot a¢t i.cap f : b S i y )+ an of
tho wi {1 BERbSEPHS s e e B Mo TREASE KDL VIR P8 SEMR0ZHSS)
Thi s i FIOM1COIBASBIKQR3RNE7HOt ent receptor antagoni st [ Met] - RANTES whi ch
does not induce chenptaxis but binds with high affinity to the receptor.
WO 2009/ 015884PCT/ EP2008/ 006298 10 Therefore, according to an alternative
ermbodi ibRE 5! Phis GidioMGfs aBY ReobRil BRY HRMARI Abtan
N-ter rﬁgh%{ﬁl&%&fﬁ%r@m éigr g%mérng hegll\l-ter mprr;%I %et hi oni ne appear
t o havieterednorteniredingpparteat, theé propartionoshdvepir the foregpirg Kgukes ark.not J.
Biol. Chem 279 (211%1 22294- 22305 (2004)). According to the present
i nvent TEESSBAY R85 nal region of the wild type MCP-1 region that can be
modi fied conprises the first 1 to 10 N-term nal am no acids. The inventive
MCP-1 nutant protein can also have the N-termnal am no acid residues 2-8
del et eltl Na¥ heeoattiovm biat insseanessCABbIKINgaHingy hacbeintrpderaitey INgrepsiei n
that K remr%}atljvgdaurggur?thoef‘%Dats%xa'r?d/or electron donating amino acids in the GAG binding

region (also described in WO 05/054285, incorporated in total herein by reference),

leading to a modified protein that acts as competitor with natural GAG binding proteins.

This was particuiarly shown for interleukin-8. The specific location of GAG binding

regions and their modification by selectively introducing at least two basic and/or

electron donating amino acids was not disclosed for MCP-1 protein.



Specifically, MCP-1 nutant protein can be selected fromthe group. of

Met - MCP-1 Y13A 821K V47K, Met-MCP-1 Y1 3A 321K 023R and Npt-NQF}1 Y1l 3A
S21K Q3FCOYPRISH order to knock out GPCR acti vi ty andCAEPPHEMTH time to
inprove affinity for GAGs, mininm zing the nunber of nodifications as far as
possi ble, site-directed NCP 1 nutants @ere desi g:ted usi nig bi oi nf or mati cal
and bi Agdntraaaw ainetaaunrsternmmss pEMRE-1avar o unddone eraential tor cemok m@ is

GG b; FaTA s oRoRy s BRE et BRaET i ardgt & FRERG ] Mol GeBehe’
al r ead¥niggbhist &AM DINEhdlBeSIREBITPRY i @ VACioEhrApletdly msksomm are not

directly involved in GAG binding, which are structurally |ess |nportant

and whbioHing @'d& & keane @Bgmiwiﬂi%ﬁ(ﬁﬂ’@?w%%@ Bititheseariedessiv@sas K or

R By d cific
NS e R S e e e T
hydr oggauthelisnshdritoreasnOgfachaddri ceomhbasiddtieiium Viseh&BAGI gaireh. Jasayel | as
the overall fold of the chenokine to preserve the ability of the chenokine

to penthersfoee Gﬁb%%i)ﬁ% tmam@mﬁ@pwmaﬂm FONEPYORIORKIBE Ee faais on the
I nt eragﬁ#@ﬂgh%&b?'& fheet ngh'ﬁ% éff'réﬂ 518k %%ﬂ )Eﬂl% RBPrdRK % thesegyence of

the no escri eneral ornmula:

(M, Q PRAINYGANCPWTCC( X1) NFTN (22) (Z3) 1 (X2) V( x3) RLASYRRI TSSKCP

KEAVI FKTI ( X4) AKEl CADPKQ KWQDSMDHL DKQTQTPKT WO

2009/ 015884PCT/ EP2008/ 006298 11 wherein Z1 is selected fromthe group of P

and A f of R
T e B o e B e R e R A SR

sel ect effinfty amdtrbéugacd)(ﬂ@%mtmty cynpéred Tadbewuimhypééﬂﬁﬁﬁ y)ra)tlesn svigreinteer ei n

X2 i | ect i bl
1 e teoshet P ProliREratORBy T edr Bhudssating ey tgireeigR oFaf L o
Q pr efe%%?@n'\é/ bb&ac'a%md?er éY@@fr@sh Rortdting affh@atid dryeblRReicPt Bf 6ORSESHIWNG Of

R K H, and Q preferably it 1s K, and wherein n and/or mcan be
e| t her amirgr aqsdamefwn@bimmntm theaeaiivet @B Cobinging siteoprawilain the ssrctuzalyicnity

ool ynuth &PE R RTRT Shall ah et RES Eabia UFBE BRI PRl T pRIA acics

descri bed above. Specifically, an isolated polynuclelc aC|d nol ecul e

conprising a nucl eoti de sequence of SE D No. 8 or SEQ I
o, GEOEnclice SpRSHIC eaTmeRs T BUEIIRE Mugts| WRETRUIIRICPEIRE 38617 my be

DIVA ot s [AMBy pddiftion! &1t Tostt one MOS0 fhe 13611 19 10/nihB RS santl 1

mut ant protein are carried out l'evel his inventive isol ated
pol ynuiErsirea! aegidnnd IseeliMER-4 mmarabyadﬁdmndlda@wostand/mhkaasmt\@éat as
gene t@grfigx and t he. rod ctlon of inventive MCP-1 nutant protein on a

| arge $@5t 87€ AMBP A5t F&9HE t he i sol ated pol ynucl ei ¢ acid nol ecul e

hybridi zes to the above deflned i nventive pol ynucleic acid nol ecul e under

stringent conditions. Depending on the hybridisation conditions,
conpl etidime aayvaiammagldﬁdemal@@ Wyarid hesicws aipeirast dRingoIreigl asids afet her by

perfec mat.chi n a| comprl s 4 k et
vhrdie AR i ind SIS IROTRI 2l B0 g B GO R AR P RERRN

N Y. 1859 nsé’hﬂh@%r%@:ﬂéﬁmmm hlexiplity Edvapaedabist thethative laeainhd desi raaydue.

acconplish up to 25 to 30% m smat ched bases. Snaller probes will acconplish

fewer Biroswralfiexibitityaccertientytherinyertignsidefingddnobe desre®Pm dupl exes
pobt 2 B oAARNG A Ao RGN, 4 BoROMIicetst ONG!ERIIdIAGTCY Of T he

hybri dization “con ons Ich1tse ion facto such as the
concentrations of salt or formam de in the hybridi zatl on buffer, the WD
2009/ 015884PCT/ EP2008/ 006298

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

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

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

monocyte or T-cell chemotaxis and Ca-release.



12 tenperature of the hybridization and the past-hybridization wash
conditions. By applying well known principles that occur in the formation
of hybriOdM1%85%8$,  condi ti ons having the desired stri REEFEYIEAN 2%

achi eved by one skilled in the art by selecting fromanong a variety of
hybri di zati on buffers, tenperatures and wash conditions. Thus, conditions
can be selected that permt the detection of either perfectly matching or

parti mat chi.ng hybrid dupl exes. The nelting tenperature (T of, a

ol ex Th (R ARG e e M oAgpRdpira Ty hyof carasre A TEGn abe BRguls
String r b cl (el bl i i ly, 200
R e A L e Rl P
bel ow htiepositidrienigattthei@h@thindingfsiteheCeonfpermddnaiugighboufpoodbaghacafioedde
probes over 30 nucl eotides which formless stabl xes than | onger

D obesas SherATBMG 3 eiiass Ve AEdPPen SRt o iR Biing gt 5 to
10C be | i i; i ul ated using a
Formul B B e R R A A s "and ¢ hat

t akes corformbasorgiysadiatent doedonbreestictenanahestricuraibafolding of the protein.
81.5-16.6(1 og[ NA+] )+ 0.41 (" )/0 G+C) - (600/N), where N = chain length. A
further aspect relates to a vector conprising an isolated DNA nol ecul e

accor dirfg 1dieh tgaddrs88dortiMeaBithe hversiod ¢4 baﬁﬁb@B@wg WRBInV@etQit-ofoNpr i ses
all regulatory elenments necéssary for efficient transtection as well as

ef i ci eadiueaithegespectiye gnivoeiod resuiees todee aroglifigdeofiratimenediani2@nime art
and an ui tab vect or n S this purpose. A further aspect
of theg'ﬁ?%r éﬁi*f@eﬂﬁaﬁ%‘rﬁ%&eigﬁs {egg'lg%&e%ﬁhbi nant cell which is transfected

with an i nventive vector as descri bed above. Transfection of cells and

cultivation of reconbinant cells can be perfornmed as well known in the art.
Such afe&eqtle tanerfesn theis bigkegicaiduagiipry peeteingdald iBK PNe IS MBPIS APESHDI | ses

the veglaly ¢ %%?ﬁon?, §ileh by Q%uhﬁe?ro?\%ﬂ%v%n? rﬂit%?%?:ﬁ&? 85¢cf Bg- MCP1
mut ant-prgtel n-el thér=-""conti’nuously or upon activation depending on the
vect or hydkofen bbedings fedd irérachiens, WamntieoW a=dd’ dress bod ayphashodée pacicad.
conposj.tion conprising a MCP-1 nmutant protein, a polynuclei¢c acid or a
vect or TRESHEIAG TS PRUCHFEE8RbOIdRIBIINGH byadoudy PREP ARG Tand a

(r:)gar mﬁﬁgﬂllﬁﬁgyﬁyﬁﬁww&t@%bw' O course, the pharnaceuti cal

nposi tion her conprise additional substances which are WO
2009/ 015884PCT/ EP2008/ 006298 13 usually present in pharnaceuti cal

conposj tions,. such S ffers, I ri nts, etc. A
£ ort heldengigaiorf e S PALpa R caR B P Bb s B AU B Lo ol

pr ot ei xpeAirf@ht¥ NGRAIEbMdAT] Sitel ofprotsin® breacitandionget OytRBiDrRRRMSs lboateat i on,
as defined above, in a nethod for either in vivo or in vitro inhibiting or

suppr edisthaguriase oif o gratainsad pitesttwhethet Mesedsgoesidgiingia @AG pedpicotis n.  As
mentio e e o r j t i i e’ : an
ant agon S S ap et Ee g Pah e fhRidinBled cH OotERRe B ndhadn BRI

pr ot ei aifinity thn betmesgsuredwirhiz d¢drebe pedatred bivlaRy laffinitvameapuenegni. In this
case this will particularly be the biological activity involved in

i nfl anﬁﬁgaw%@é%omm tgi*ﬁé’?’%f ore, a further use of the MCP-1 protein, a
pol ynucl eic acid or a vector according to the present invention, as defined
above, is in a nethod for producing a nedicanent for the treatnent of an

i nf | aniationg! desiphiedi roptagemesir by inskdion drtsubistiiutiaotof dssEmragedien-danatitgut

side effects .and will b articul arl uitable for.the treatnent. of

| anfBUGH9Ci Can e B o Bt TiAdue AP PN B B AebeoHeur e
Ther ef sifse @A@!Bihﬂﬁffg SeRFhicAlcahhe sk 45 8R indray st £i98 of $haalEa@: Bini @ f or
the treatment of inflammatory diseases or allergic conditions, wherein the
MCP- 1 and Binan coeasanobicdér Binding affinile i nvention, the isol ated pol ynucl eic
acid nol ecul e or vector according to the present invention or a

phar maceuti cal preparation according to the invention is admnistered to a

pati enthe MX® bitRed kit @ kive vichstyl difdariemd eay atbosnagerr@ing heughg a
conditions are respiratory allergic diseases such as asthma, allergic

r hi ni t methadorpdesgrinadsiorigtail in Yy $1HPE§i ewar@sing:hyper sensitivity
pneunonitis, interstitial lung disease, (e.g. idiopathic pul nonary
fibrosis, or associated with autoi mune di seases), anaphyl axis or
hypersensitivity responses, drug allergies and insect sting allergies;

i nfl ammat ory bowel di seases, such as Crohn's di sease and ul cerative
colitis; spondyl oarthropathies, --sclerodernma

- psori asi s-and-i nfl ammat or y- der mat oses- such-as-dermatiti sreczenar- atopic
dermatitis, allergic contact dermatitis, uticaria; vasculitis; autoimune
di seases with an aetiology including an inflanmatory conponent such as



di seases include autoirmune hematol ogi cal disorders (including e.g.

henol ytic anaem a, aplastic anaem a, pure red cell anaem a and idi opathic
t hr ombocY e 3HEAEP+ systemic | upus eryt hromat osus, pol yERGEEHOEIG298egener
granul omat osi s, dermatonyositis, chronic active hepatitis, nyasthenia
gravis, psoriasis, Steven-Johnson syndfone, autoimmune inflanmatory bowel
di seas@)(procibingi sngomptex edraprising vee patéiniand BedbAGdigdindensiecaled for ri t abl e

ase@)(pr ! : e MGl !
o o B s oo s BEb S s, SRS S 20t B O v
bi |1 argusfété%*ﬁemo@ug%%wa BrcliARRes soll @ogfigs el litus type 1), uveitis

(anterror and p eratoconjunctivitis sicca and vernal
ker at oftormjontaxttingiskid comptearwith &i dtavagegebgbnidikdess prridasg, angrinypmiephriti s

ith d without | tic,:¢ d .e. i | udi i di thic. hroti
e e e
trans%l@ﬁ(@éésmkéb%h'%'f%Pﬁﬁéiﬁw}‘\éﬁgghe@i@, 'ii?ﬁﬁd*ﬁ?&éfzuie'ié’ﬁ und MRy, ki dney,

pancreati c, , or coneal transplants) incfuding allograft rejection or
xenogr eherahyj ssid porteior is glagveddngagions $ivatdire ews dlockad byrapach bovadh S§AGNt
associ ﬁlt ed, ar jﬁecu osclerosis; atherosclerosis; cancer with | eukocyte

infilt dOWO enémgki n or organs; stenosis or restenosis of the

vascul af)desardinbldretdatebinging feadéd pepitss, WhdreihiBe GBEONGS ¥f AehPlde
including stenoSis or restenosis which results fromvascul ar intervention,
as wel evenss ireairagiondl’ thy pestpinisdicatemibabsaidCAGIisasdsnelecisnaitousd o

nemat ot Borednt RREf seR RPR ERalrBlE 7L EMSS FRRFHPLEEORMASOMRkE) OO o)

endot ogbecthaekic. Matloggyosi tis, dermatonyositis, and granul omat ous di seases
i ncludi ng sarcoidosis. Preferably, the inflammatory di sease is sel ected
formthe group conprising rheumatoid arthritis, uveitis, inflanmtory bowel
di seasg, k j n% : ; ik Sﬁzﬂﬁ i

reperfﬁ Ir%%ﬁﬁ[{oﬁ?r@%od#ﬁ}@?%ﬂ I ovmvﬁgr%%?r% !es e%lg% ll%b%e&t gﬂfprilé\a/’entlgﬂ in nore
det ai | desdribedtin MV ©i35/65428% and ape beads fdlewsnvent i on. _ EXAMPLES The caroti de

0 0 RSP T TS Pl HPER B gh oo et on
(Uni ver siskghskhéRidAm Hagiig it bMQtr@QQe%% %@%ﬁ%@érﬁ%@@@érﬁ@@?&%&& one

Structural "anal ysis of MCP-1 nutants upo i nding Anal ysis of secondary
st r uct basit oekelmobengiasativgRminmaces. Preferally Ay LoD, siib Asrostb pin s2ridkes t hat

L pdlhLobear by BRPIRG AR P ER RN BRLR e Gy A B iR
Y13AS21&088RtexddriTokragtiond stainty lofthairfsakithgngutara psoteinoin gizamet er s
conpared to the wilcf type protein, indicating simlar stability of these

pr ot ei nPiMdekeswilhivig pieéeis shiNA Satsnatively:furerase Be dibe i nduced by HS
bi ndi f . LA . )
R L o g ) e e A A L B S

Fi gur eciangddantevibe,arhine atidbefuénceof both proteins was significantly
improved jn the presence of HS as. determ ned by te rature-induced ..
unt of ¢ GPAPIRIE MBSO Pt BE PRSP 2 SR BT LAY BES R Ppact s
the folgh&iqdMrbpdn ¥Hib "&5&5{ Addupgiod hanstdighal HBERREAGNs)St ructure. This

may be partly due to the el ongated, partially unstructured formof MCP-1 in
t he absEnrpressibn@G@Gficgiionherek gearaetecizstian ot theanmutas ipnefeit inotraipon GAG

bi ndi ng,.. | eadi ng_t t fald andacth t t tability.
Pnor endtitarRAdaRn i ated B ER e oty ey SRy £ A8UFE  reased cac
bi ndi ngCABEK firttr@WursHEd eV AT HPTarl 8¢ URBSEctfcadBby Wy 10D MR acore 3000

system The imuobilization of biotinylated HS onto a streptavidin coated
OM4 sepramtraskPpywas perforned according to an established protocol (28).

The actual . bi ndi i_nt er o) re r t in_ P T :

cont ai |c%d ‘%'.Oﬁlq%qﬁ%mﬁge'%‘ggtﬁ&?’%\%gﬁ?eaﬁs@?{%@§9é£rf&lé§% 's%eﬁ,{?ﬁscﬁo%yefzélrpg\#gj of

di f f er gk NICOL LsHuCORs BNIdsathanS0e, efray ladsethah 200 dratgravlresd tanowed
by 5 mn dissociation periods in buffer and a pul se of 1M NaCl for conplete
r egenet @i is dlefimae agwkiveirercnsendro giagifisadiopfcsesting o Hieday#fiae t he HS
surface, corresponding to the plateaus of the respective sensograns, were
used for Scatchard plot analysis and the cal culation of equilibrium

di ssoci ation constants (Kd values). In Figure 3 the Scatchard plots of _

- wt MCPA- and-t wo_nut ant s_ar e- di spl ayed. - w MCP=1- gave- a- Kd- val ue-of -1, 26- pM -
Met---- MCP-1 Y13A 521K yielded 676 nM and Met-MCP-1 Y13A 521K (23R gave
152 nM This neans that in the latter nutant the affinity for HS has been

i nproved by a factor of >8. The Met-MCP-1 Y13AS21KV47K nmutant did not
exhibit any inprovenent in affinity for the natural HS |igand. Knock-out of



WO 2009/.015884PCT/ EP2008/ 006298 16 In order to obtain dom nant-negative
MCP-1 nutants, the GPCR activity of MCP-1 has been knocked out in addition
to the iVWPRBRPEASEBAG bi nding affinity. This was done byPEEFPaEBites2he
tyrosine residue at position 13 by an al anine residue and by keeping the
N-termi nal methionine residue. This | et to a conpl ete knock-out of
MCP- 1- Aetatien 0GR alearhativg gmbadinesniiie éth&ﬂum/cdﬂwmngmm@ilﬁczﬂmamt of Ca
i nflux and Thp-1 ch taxi s th ase of the Met-MCP-1 "~ MBA 521K @R3R
mut ant'OPﬁ’ie@isW’%Hnéi‘% quﬁﬂhﬁlﬁggéfp@wr& mutant to activate its
high-affinity GPC receptor on target nonocyte cells is expected to lead, in
conbination with the increased GAG binding affinity, to a potent inhibitor
of MCPTHe aey resitiyes relatingoto thalGAGtbindingfdoredih ofvgMEIR-drargh82¢f @28tandfor

1 Y13A S21K 023R on no ration was investjgated in an ex
Vivo it AGRGRINGip 4 aRen. BEICRChPIRaNPTRICIa F7aY EMor REJEFS! Wern o
were s bhebal week
of at hée*?iorg)g%i?g r%(lﬁhiﬁ\ﬁét%n's@ﬂﬂﬁrg %@ﬁ%ﬁféh&? gt&:a :j‘é gfrc{uggla'égb \g\/ig)ére]gl so?gt ed for
ex vi vangler &lisi on as described (1). Carotid arteries were preperfused at 5
pl/mn wth Met-MP-1 Y13A S21K 023R at a concentration of 1, 5 or 10 pg/m
for 30 mn. Mono Mac 6 cells (1'106/nl) were | abeled with cal cein-AM
was hedTﬁW;ﬁéHﬂnoH@ &EH%%d fér%@#ﬂilet A8uBaNtatibK ofIdreblacHMNees by Cat IBAEIABL | ONS

with the injured vessel wall were recorded using stroboscopic

epi f | uorsie oealastronidomiating |am1nne Beigisl Biandipn2Boatipgemniop anids aie ﬁuogzﬁmﬂ@ngxm

m cr oscQ ter, of perf t n
dependBts HRTER TSR S RaE e el Uy SRR RS e s e
obser igdsé seanbiagidsecah) be N Qi Bhoin/aniint QickiEtdn Bé saldcted romN@ewyelpi S
Lewis rats were inmunized into both hind legs with a total volune of 200 pl
enul si eMsYingLiftAfand thg PDSAg (retinal peptide) in conplete Freund s
adjuvant, fortified with Mycobacterium tubercul osis strain H37RA (BD,

Hei del berg, Germany) to a final

_concefteatingnodf fu2ther soibatiirmaniOsf- tpg-xmmmlwﬁFR dt-armib3ARY hosiBB3R8maramy - di Ss
ol ved-in- 5 m BS rPBSonIyascon applied i. p,.daily

£t om capdiiegihyai. /ot 'S PSR BLERE IRk ) R IopBE comde peRisis gy

di seas f

opht ha n%“é@gﬁ%@%v%?gﬁ@%@ér%ﬁ%ﬁé‘gﬂf‘?ﬁ? ?2&93322’@5%@%??%*33’*@(@&?23 JH and
d ar k-meodifiedIMCP31. Exp. Med. 181 (2), 631-640 (1995))) and the average
clinical score of all eyes is shown per group and day. As can be seen from
Figure 7, the Met-MCP-1 Y13AS21K023R nmutant had a significant inpact on the
WO 200/9:1&34568&?&%53@2’01)%&@:&2@&915 oP BiesaliemMisothdrhciedze® asthat § aice

uveitis is characterized occul ar accunul ation of T-cells and nonocytes
whi ch Basilion §3 ishuthes sgbﬁtﬁu?@éls%v afy, 8mifte peifegidece praferabht byt - MoP- 1
1113AS21K@3R can be assigned to its inhibition of the mgration of

CCR2- activated | eukocytes which mainly constitute nonocytes and basophils.
| nhi bi‘fi@abﬂrﬁﬂa)wemaslhowm tmjae(majd:raﬂcafl rd shal g fmms@%adlB@ ahdehm;ﬂabemmat ed

d I th 100 t d 10 k ,
e R etm e g sty SRS AR B IS A a8 (675 MEAb Feiacls o ficeen
OXyge’Ehr?éFﬁ?t'a?%f ﬁwoa@n%r%@dmm% BN HSI8Rt s R HRI thab Ried dPEBEth I NetiSh Sx@osed

t hr oug t toracotony and was produced by suture occlusion of the
| ef t aautesnfttﬂmnd@é?@emdrangnmrreewled [tiA®) these mudatiows donnsi petenate oisfoldBde

v+ BRI CERER P gRuh bpdr HiEhrde 2250wl BRPRUBEn auring.

the sanme tine. The nuscle |ayer and skin incision were closed with a silk
suture. Ani mal experinents were approved by |ocal authorities and conplied

wi t h CGeurthgrmane nthie btereioa r@ﬁthi@mine redugasring bindngzfikayxdRGels mrs%GR\Zed in

cur | ngT SERBRR bR RS S R B RO To0 ol R S MR

every teayhefidthciidsotenty @O[Nﬂét} MORLT Rl aﬁpr@ﬁmwéaq JoveRIEbwen thie os BNEwilgY
with vehicle. At indicated tinme points wer e anest heti zed and the

heart Woaddarvagines. enall, ﬁ@@wm@rﬁww ﬁﬁh@éﬁ@&i’?ﬂfa%%)e\r’éfmw Predrashénthe

El ektr

per fudt O pee bl o RBRIE M BRI GRS Lo b s CreibRbacachinet
const agith h?{éﬁ;hm}bﬁ;(}'@q@cbpﬂm}_. The cor onary fl ow, devel oped pressure, the

i ncrease (dP/dtmax) and decrease (dP/dtmn) in left ventricular pressure
were nmeasured without or with dobutamn (300 pnol in bolus). The neasured
____-paraneters-are-di spl ayed-in-Fi gure-8-(upper-panel ), At-the-endrt he-heart
s-were-fixed-in -- distension with 10%formalin and cut into 5 pm seri al
slices.



Serial sections (10-12 per nouse, 400 pmapart, until mtral valve) were
stained with Gonori's 1 step trichronme stain. The infarction area was

det er mi Y& 2¢/1/08338+ y secti on usi ng Di skus software (Hil §eFEP2UHE0R%ress as

percent fromtotal left ventricular volume (see Figure 8, |lower panel). WO
2009/ 015884PCT1EP20081006298 18 CLAI M801. MCP1 nutant protein wth
i ncreased GAG binding affinity and reduced GPCR activity conpared to wild

t - 1 tein,, terized in that the MCP-1 tein,i dified i
2Bt r U cRseRInA g R P A TpBRAn AT e ivenhg BadEPshaten” "
el ect r&ﬂtgﬁnﬂ% BShtam AHPNaBHHirR MAPMVEFRARATIafts ,@ashﬁ@ztgetwgemﬂo aci ds by

at | east asi ¢ and/or electron donating amno acids.. 2. MCP-1 nutant
pr ot ei metitamindiapgetvtochaienarnt incrérsatapparestiaffinity fetheparinghat loKeebali,nb aci d

of the first 1 0, i i e Ntermnal region of the wild type
MCP- 1 %‘PLt@?Wi é?%l)w%?géﬁﬁﬁ%@ del etion and/or replacenent of at
| east one amno acid. 3. MCP-1 nutant protein according to any one of '

clainse 1 or 2, characterized in that said amno acids that are replaced by
basi ¢ Aecehrdinggbdbe prasemd inventign ainerd-taranids! reoipmointheasictyasiMePat region 4.

' naokoh PR iRy BRFNSes tha (el Mo btuabmin g A0aR T AR  ne”
nodi figersy gt SrotsinManidisb hipe i Rlteshirat biigo atid reskiucsans Jelbted.
preferably | ess than 20% as neasured by far-Uv CD spectroscopy. 5. MCP-1

nut ant Tineedemobasiiugisig8{d +an{PloM R eredyassia pwtain thRLEYHIANINAUE i n t hat
t he bat‘sri %&g&go acids are selected fromthe group consisting of R K H 6.

- ft pfotein according to any one of clains 1 to 4, characterized
in that the electron donating am no acids are selected fromthe group

consisting of Nor Q 7. MCP-1 mutant protejn accordin a ne

cl o neSROGERly. MRe-dapeiant BEPIPH GaRe 3bIePRLROTBe S e hUERIGE D YSRR ons
21, Z%QMm&péy&rﬁcﬁoﬂvfmﬁdszﬁg AnFWISDMCR_9teian 80¢RIEAM Viggrany one
of clarms 1 to'7, characterized in that Y at position 13 is substituted by

A 9. MCP-1 nmutant protein of any of clains 1 to 8, containing an
N-term nal

N LG Nemdet i Anack yt GRER asfivinand at thepame e f reerays &y, R GACS.
N-ter %nﬁhiﬁgg e RGhBELSH FU8BicaidhPaE fHtelLb@stibid LsitdBiredteTWIGPLY RILBAIREN,

characterized in that it conprises the am no acid sequence of the general

f or mul ere( dgsiaRDIsING RN O rRCEDanNFPRIraARY| 23915 ( KRIFVIS@TRISKSPRRETSSKCP
A TS KPRIEN, PATHRBI 84 G4 Pk o o0 rom
knocking-in higher GAG binding affinity, that more GAG binding sites are introduced into
the already existing GAG binding domain by replacing amino acids which are not
directly involved in GAG binding, which are structurally less important, and which ars
solvent exposed by vicinity to basic amino acids such as K or R. By doing so, special
attention was drawn to conserving the specific GAG-interaction sites of MCP-1, i.e.
those amino acids responsibie for hydrogen bonding and van der Waals contacts with
the GAG ligand, as well as the overall foid of the chemokine to preserve the abiiity of
the chemokine to penetrate chemokine networks which relies on protein-protein

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

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

general formula:

(M), Q(PDAINA(Z1 )mVTCCXINFTN (Z2)(Z3)I(X2)V(X3)RLASYRRITSSKCP
KEAVIFKTI(X4) AKEICADPKQ KWVQDSMDHL DKQTQTPKT |



wherein Z2 is selected fromthe group of R and K, wherein Z3 is sel ected
fromthe &roup of Kand R, wherein X1 is selected fromthe roug consi sting
of Y andVA25&i%8¢ably it is A wherein X2 is sel ected FESHABE G Dup
consisting of S, R K, H Nand Q preferably it is K, wherein X3 is

sel ected fromthe group consisting of IR K, H Nand Q preferably it is R
wherein X4 is selected fromthe group consisting of V, R K H N and Q

preferaply.it, is K and wherein n_ apd/ or ap be.either.0,0or 1 and wherein
b ©| eadteripzarS soerROmnihs Talo BRAL A GOl SRefebiot e it ant

pr ot ei ph&fRas 20ti@Ebeethd forhhAé Eré%;b%f%rﬁpif(,ed fromthe group of Met MCP-1
Y13A 321K VA7K, Met-MCP-1 Y13A 321K R3R and Met-MCP-1 Y13A 321K Q3R V47K

13. | swhertedtZpds pelected froradhe arourelikeanddBar act eri zed in that it codes for

a protein accordin 0, an ne of claing. 1 12, .14, . | are ol ynucl ei c
el el &7 pRelt B BR aebhaoBuEadel T st e B B0’ Do, %
or SEQuh&PX29s aticdited RaSithBArbub REheiefing 4P, ekt of, N ghaaaireferasiditig t hat
it conprises an isolated DNA nol ecul e according to any one of clains 13 or

14.. 16. Reconbinant cell, characterized in that it is transfected with a

ot et PR 4P kRO oo BORRREY KO L ATBRS I ferer g ATk 20
pol ynugheiein Xaiisl selelcarifremaneardiupgonsistih@bfre, R3KoH, Ntand Ga preferably it is

according to claim 15, and a pharmaceutically acceptable carrier. 18. Use
of MCFS1 mutant protein according to any one of clains 1 to 12, a

_pol ynucl gherdf a{d?&‘ £CH e %ﬁﬂéﬂg%&ﬁ%oc\!vﬁ%@dﬁ %E”r 5o of positions X2,
or-a-vector-according-to - claim15 1n a nethod for 1n vitro inhibiting or
suppr es3ion4tdre rhodifiedi cal activity of the respective wild type protein.
19. Use of MCP-1 nutant protein according to any one of clains Ito 12, a
pol ynucl ei ¢ acid nol ecul e according to clains 13 or 14, or .a vector

accor di Rgit & LRk de drBséntTBLENh RrarPkeRAEd PSiyAuERE SaaPRdleE@E vitiéh

treatment of a chronic or acute inflamuatory di séase or autoi mmune

condi téaes. for fie: PEentisepradeioras deparibedlabionel9, characterized in that the
inflammatory di sease is selected fromthe group conprising rheunmatoid
arthritis, uveitis, inflanmatory bowel disease, nyocardial infarction,

congesggskifiean! ah ddiates Miyiatdiedictl reRRuidIsb@prising W ucleotide sequence of
SEQ ID No. 7, SEQ ID No. 8 or SEQ 1D No. 9 or at least part thereof is covered, {0o.

The polynucleic acid may be DNA or RNA. Thereby the modifications which lead to the
inventive MCP-1 mutant protein are carried out on DNA or RNA level. This inventive
isolated polynucleic acid molecule is suitable for diagnostic methods as well as gene

therapy and the production of inventive MCP-1 mutant protein on a large scale.

Alternatively, the isolated polynucleic acid molecuie hybridizes to the above defined
inventive polynucleic acid molecuie under stringent conditions. Depending on the
hybridisation conditions, complementary duplexes form between the two DNA or RNA
molecules, either by perfectly matching or-aiso-by-comprising-mismatched -bases-(see
Sambrook et al., Molecular Cloning: A faboratory manual, 2™ ed., Cold Spring Harbor,
N.Y. 1889). Probes greater in length than about 50 nucleotides may accompiish up to
25 to 30% mismatched bases. Smaller probes will accomplish fewer mismatches. The
tendency of a target and probe to form duplexes containing mismatched base pairs is
controlled by the stringency of the hybridization conditions which itself is a function of

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



1 SEQUENCE LI STI NG <110> Protaffin Bi otechnol ogi e AG <120>
A ycosam nogl ycan- ant agoni si ng MCP-1 nutants and net hods of usi gc%ésame
<130> R%@@gﬁ;/@i@m US 60/ 953140 <151> 2007-07- 31 <150ZCEFPAYEL8PE%. 9 <151>
2007-09- 27 <160> 10 <170> Patentln version 3.5 <210> 1 <211> 76 <212> PRT
<213> Honp sapiens <400> 1 G n Pro Asp2Ala Ile Asn Ala Pro Val Thr Cys Cys
Tyr Alsmnmm'af[hre of HOAPortizatidingany thel pestSabridiadatich washgdreitioNsaBgeappliyng Ar g
Arg Ile Thr
J well known principles that occur in the formation of hybrid duplexes, conditions having
the desired stringency can be achieved by one skilled in the art by selecting from
among a variety of hybridization buffers, temperatures and wash conditions. Thus,
conditions can be selected that permit the detection of either perfectly matching or
partially matching hybrid duplexes. The melting temperature (Tm) of a duplex is useful
for selecting appropriate hybridisation conditions. Stringent hybridization conditions for
polynucleotide molecules over 200 nucleotides in length typically invoive hybridizing at a
temperature 15-25°C below the melting temperature of the expected duplex. For
olignucleotide probes over 30 nucleotides which form less stable duplexes than longer
probes, stringent hybridization usually is achieved by hybridizing at 5 to 10°C below the
Tm. The Tm of a nucleic acid dupiex can be calculated using a formula based on the
percent G+C contained in the nucieic acids and that takes chain lengths into account,

such as the formula
Tm = 81.5-168.6(log[NA'])+ 0.41 (% G+C) — (600/N), where N = chain length.

A further aspect relates o a vector comprising an isolated DNA molecule according to
the present invention, as defined above. The vector comprises all regulatory elements
necessary for efficient transfection as well as efficient expfession of proteins. Such
vectors are well known in the art and any suitable vector can be selected for this

purpose.

A further aspect of the present invention relates to a recombinant cell which is
transfected with an inventive vector as described above. Transfection of celis and
cultivation of recombinant cells can be performed as well known in the art. Such a
recombinant cell as well as any descendant cell therefrom comprises the vector.
Thereby, a celi line is provided which-expressesthe-MCP-1 mutant-protein sither—

continuously or upon activation depending on the vector.

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

pharmaceutical composition may further comprise additional substances which are



202530 Ser Ser Lys Cys Pro Lys u Ala Val Ile "he Lys Thr Ile Val Al a
354045 Lys Qu lle Cys Ala Asp Pro Lys @ n Lys Trp Val _Gn Asg Ser Met
505560 A¥P 204981384 Asp Lys G n Thr A n Thr Pro Lys Thr PEREEFNSLRR o <011>
77 <212> PRT <213> Artificial <220> <223> nodified MCP-1 protein <400> 2
Met Gn Pro Asp Ala Ile Asn Ala Pro V&l Thr cys Cys Tyr Asn Phe 151015 Thr
Asn Argsually preseiBan pYarm&eutisagchmpositian$esuchyas salts, Aufjeds, enR0@A86s, Thr Ser

Ser Lys s Pro Lys, Au Ala Val Ile Phe L Thr Il e Val
ycoic%(ng agentsYetc. e Phe Lys Thr Ile Val

A further aspect of the present invention relates to the use of the MCP-1 protein, a
polynucleic acid or a vector according to the present invention, as defined above, in a
method for either in vivo or in vitro inhibiting or suppressing the biological activity of the
respective wild type protein. As mentioned above, the MCP-1 mutant protein of the
invention will act as an antagonist whereby the side effects which occur with known
recombinant proteins will not occur with the inventive MCP-1 mutant protein. in this

case this will particuiarly be the biological activity invoived in inflammatory reactions.

Therefore, a further use of the MCP-1 protein, a polynucleic acid or a vector according
to the present invention, as defined above, is in a method for producing a medicament
for the treatment of an inflammatory condition. In particular, it will act as antagonist
without side effects and will be particularly suitable for the treatment of inflammatory
diseases or conditions, either of chronic or acute nature. Therefore, a further aspect of
the present invention is also a method for the treatment of inflammatory diseases or
aliergic conditions, wherein the MCP-1 mutant protein according to the invention, the
isolated polynucleic acid molecuie or vector according to the present invention or a

pharmaceutical preparation according to the invention is administered to a patient.

More specifically, the inflammatory diseases or allergic conditions are respiratory
allergic diseases such as asthma, allergic rhinitis, COPD, hypersensitivity lung
diseases, hypersensitivity pneumonitis, interstitial lung disease, (e.g. idiopathic
pulmonary fibrosis, or associated with autoimmune diseases), anaphylaxis or
hypersensitivity responses, drug allergies and insect sting allergies; inflammatory bowel
diseases, such as Crohn's disease and ulcerative colitis, spondyloarthropathies,
---gcleroderma;-psorasis-and-inflammatory-dermatoses-such-as-dermatitis;-eczema;—
atopic dermatitis, allergic contact dermatitis, uticaria; vasculitis; autoimmune diseases
with an aetiology including an inflammatory component such as arthritis (for example
rheumatoid arthritis, arthritis chronica progrediente, psoriatic arthritis and arthritis
deformans) and rheumatic diseases, inciuding inflammatory conditions and rheumatic
diseases involving bone loss, inﬂammatory pain, hypersensitivity {including both airways

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



354045 Ala Lys Qu Ile Cys Ala Asp Pro Lys @ n Lys Trp Val G n Asp Ser
505560 Met Asp His Leu Asp Lys Gn Thr Gn Thr Pro Lys Thr 657075 <210> 3
<211> 7WQUPHIBR <213> Artificial <220> <223> nodi fi BETHEPLOS/OH28E ei n
<400> 3 Met G n Pro Asp Ala Ile Asn Ala Pro Val Thr Cys Cys Ala Asn Phe
151015 Thr Asn Arg Lys Ile Lys Val Gl.ri‘*Ar_g Leu Ala Ser Tyr Arg Arg Ile
202530diThaseseincibge aylsinDyrurey bemgtoiqgicalalisorders (inguding e.gshamelylice Vval
354045 L . . . - . X
anaemia, aplastic anaemia, pure red cell anaemia and idiopathic thrombocytopenia),
systemic lupus erythromatosus, polychondritis, Wegener granulomatosis,
_dermatomyositis, chronic active hepatitis, myasthenia gravis, psoriasis, Steven-Johnson
syndrome, autoimmune inflammatory bowel disease (including e.g. ulcerative colitis,
Crohn's disease and lrritable Bowel Syndrome), autoimmune thyroiditis, Behcet's
disease, endocrine ophthalmopathy, Graves disease, sarcoidosis, multiple sclerosis,
primary biliary cirrhosis, juvenile diabetes (diabetes mellitus type 1}, uveitis (anterior and
posterior), keratoconjunctivitis sicca and vernal keratoconjunctivitis, interstitial lung
fibrosis, and glomerulonephritis (with and without nephrotic syndrome, e. g. including
idiopathic nephrotic syndrome or minimal change nephropathy); graft rejection (e.g. in
transplantation including heart, lung, combined heart- lung, liver, kidney, pancreatic,
skin, or corneal transpiants} including allograft rejection or xenograft rejection or graft-
versus-host disease, and organ transplant associated arteriosclerosis; atherosclerosis;
cancer with leukocyte infiltration of the skin or organs; stenosis or restenosis of the
vasculature, particularly of the arteries, e.g. the coronary artery, including stenosis or
restenosis which resuits from vascular intervention, as well as neointimal hyperplasia;
and other diseases or conditions involving inflammatory responses including ischemia
reperfusion injury, hematologic malignancies, cytokine induced toxicity (e.g. septic
- shock or eéndotoxic shock), polymyositis, dermatomyositis,_and granulomatous diseases

including sarcoidosis.

Preferably, the inflammatory disease is selected form the group comprising rheumatoid
arthritis, uveitis, inflammatory bowel disease, myoca;‘déal infarction, congested heart

failure or ischemia reperfusion injury.

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

of the.invention..—

EXAMPLES

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



Ala Lys Qu Ile Cys Ala Asp Pro Lys Gn Lys Trp val A n Asp Ser 505560 Met
Asp Hi's Leu Asp Lys G n Thr @n Thr Pro Lys Thr 657075 _<210> 4 <211> 77
<212> PR‘TO%‘M@#’SA‘YtifiCi al <220> <223> nodified MCP-1 BFHESPHELMGH 4 Met
Gn Pro Asp Ala Ile Asn Ala Pro val Thr Cys cys Ala Asn Phe 151015 Thr Asn
Arg Lys Ile Lys Val Gn Arg Leu Al a SéP Tyr Arg Arg Il e 202530 Thr Ser Ser
Lys CO/8trpetiralandysisphMGH-1 mutants ugan GAG hiading 354045 Ala Lys Gu Ile

cys A Rnéﬁﬁﬁs B'? geétyﬁda% r%tHUXﬁJrglrQeM%hts%m&m %&taﬁ%&_’g&%r—uv Cb
spectroscopy showed that the overall ratio of alpha/beta/turns was conserved during
protein design. Furthermore, protein unfolding studies showed that particularly Met-
MCP-1 Y13AS21KQ23R exhibited very similar unfolding transition parameters
compared to the wild- type protein, indicating similar stability of these protein variants.
Also the small secondary structural change induced by HS binding found for wiMCP-1
was reproduced in the MCP-1 mutants (as exempilified by the comparison of wtMCP-1
and Met-MCP-1 Y13AS21KQ23R in Figure 1). However, the stability of both proteins
was significantly improved in the presence of HS as determined by temperature-induced
unfolding studies. This means that contrary to other chemokines, HS impacts the fold of
MCP-1 variants stronger than their secondary structure. This may be part.ly due to the
elongated, partially unstructured form of MCP-1 in the absence of GAGs which
experiences a structure-induction upon GAG binding, leading to a more compact fold

and, thus, to greater stability.

Increase in GAG binding affinity
We have determined the increased GAG binding affinity by surface plasmon resonance
(SPR) using a Biacore 3000 system. The immobilization of biotinylated HS onto a
streptavidin coated CM4 sensor chip was performed acCording to an established
protocol (28). The actual binding interactions were recorded at 25°C in PBS pH 7.4
containing 0.01% (v/v) P20 surfactant (BlAcore AB). 2.5 min injections of different
protein concentrations at a flow rate of 60ul/min were followed by 5 min dissociation
periods in buffer and a pulse of 1M NaCl for complete regeneration. The maximum
response signals of protein binding to the HS surface, corresponding to the plateaus of
the respective sensograms, were used for Scatchard plot analysis and the calculation of
equilibrium dissociation constants (Kd values). In Figure 3 the Scatchard plots of

- —wiMCR-1 and two_mutants.are-displayed.. wtMCR-1_gave-a-Kd-value-0f.1.26-uM,-Met-— -
MCP-1 Y13A S21K yieided 676 nM, and Met-MCP-1 Y13A S21K Q23R gave 152 nM.
This means that in the latter mutant the affinity for HS has been improved by a factor of
>8. The Met-MCP-1 Y13AS21KV47K mutant did not exhibit any improvement in affinity
for the natural HS ligand.

Knock-out of GPCR activity



met Asp His Leu Asp Lys G n Thr Gn Thr Pro Lys Thr 657075 <210> 5 <211> 77
<212> PRT <213> Artificial 3 <220> <223> nodified MCP-1 PI’Otel n <400>

Met G n YBP3URYNS8Efa 11e Asn Ala Pro Val Thr Cys Cys Al RCAER2(8880628% 015 Thr

Asn Arg Lys Ile Lys Val Arg Arg Leu Ala Ser Tyr Arg Arg Il e 202530 Thr ser

Ser Lys Cys Pro Lys Gu Ala Val Ile PHE& s Thr Ile Val 354045 Ala Lys Gu

Ile C/i& omdart«scpbtmrtﬁmma@t-neg%verwmm antsdpe SHCBELEity of MCP-1 has

been knocked out in addition to the improved GAG binding affinity. This was done by
replacing the tyrosine residue at position 13 by an alanine residue and by keeping the
N-terminal methionine residue. This led to a complete knock-out of MCP-1-related
CCR2 acfivity, as exemplified by the complete absence of Ca influx and Thp-1

~ chemotaxis in the case of the Met-MCP-1 Y13A S21K Q23R mutant (Figs. 4 & §). The
inability of this mutant to activate its high-affinity GPC receptor on target monocyte cells
is expected to lead, in combination with the increased GAG binding affinity, to a potent

inhibitor of MCP-1 activity in vivo.

inhibition of cell migration

The effect of Met-MCP-1 Y13A 521K Q23R on monoccyte migration was investigated in
an ex vivo model. For this purpose, apolipoprotein E-deficient (Apoe)-/- mice were
subjected to wire-induced endothelial denudation injury after 1 week of atherogenic diet
(1). After 24 hours carotid arteries were isolated for ex vivo perfusion as described {1).
Carotid arteries were preperfused at § pifmin with Met-MCP-1 Y13A S21K Q23R at a
concentration of 1, 5 or 10 pg/mi for 30 min. Mono Mac 6 cells (1 ‘106!m|) were labeled
with calcein-AM, washed twice and perfused through the carotid artery. Adhesive
interactions with the injured vessel wall were recorded using stroboscopic
apiflucrescence illumination {Drelloscop 250, Drello) and an Oiympus BX51 miéroscope
after 10 min of perfusion. By this means, a conceniration dependent inhibition of
monocyte adhesion by Met-MCP-1 Y13AS21KQ23R was cbserved (see Figure 6).

Inhibition/improvement of auto-immune uveitis

Lewis rats were immunized into both hind legs with a total volume of 200 ul emulsion
containing 15 ug PDSAg (retinal peptide) in complete Freund’s adjuvant, fortified with
‘Mycobacterium tuberculosis strain H37RA (BD, Heidelberg, Germany) to a final
-concentration-of 2.5 -mg/ml. 100-g-Met-MCR-1Y¥13AS21KQ23R-mutant-dissolved-in- -
0.5 mi PBS (or PBS only as control} was applied i. p. daily from day 1 after active
immunization until day 19. The time course of disease was determined by daily
examination of animals with an ophthaimoscope. Uveitis was graded clinically as
described (Gong J.H. and Clark-Lewis |., J. Exp.Med. 181 (2), 631-640 (1995})) and the
average clinical score of all eyes is shown per group and day. As can be seen from
Figure 7, the Met-MCP-1 Y13AS21KQ23R mutant had a significant impact on the



met Asp Hi's Leu Asp Lys G n Thr Gn Thr Pro Lys Thr 657075 <210> 6 <211> 77
<212> PRT <213> Artificial <220> <223> nodified MCP-1 protein <400> 6 Mt
G n Pro VE8p"®4548te Asn Ala Pro Val Thr cys Cys Al a M PPREPIEBHISISThr Asn
Arg Lys Ile Lys Val Arg Arg Leu Ala Ser. Tyr Arg Arg Il e 202530 Thr Ser Ser
Lys Cys Pro Lys Gu Ala Val _Ile Phe Lyls7 Thr 1le Lys 354045 Ala Lys Qu Ile
COys Al progsessen of the diseasey Sinegpuveilis @ eharspieszed BysBEOiavaccugwiatios afdu Asp

Lys G Qeipéhéncgm%ngg{ftegr%iéﬁ( %nz-arf?yr Ie%ézcgﬁndness, the therapeutic effect of Met-MCP-1
Y13AS21KQ23R can be assigned to its inhibition of the migration of CCR2-activated
leukocytes which mainly constitute monocytes and basophils.

inhibition/improvement of myocardial infarction

C57/B6 mice were intubated under general anaesthesia (100mg/kg ketamine and
10mg/kg xylasine, intraperitoneatl) and positive pressure ventilation was maintained with
oxygen and isofluran 0.2% using a rodent respirator. Hearts were exposed through a
left toracotomy and Ml was produced by suture occlusion of the left anterior descending
artery (LAD) over a two mm silicon tube. The suture was opened after 30 min by cutting
the silicon tube and reperfusion was re-estabiished. In sham-operated mice, the suture
was left open during the same time. The muscle layer and skin incision were closed with
a silk suture. Animal experiments were approved by local authorities and complied with

German animal protection law.

Met-MCP-1 Y13AS521KQ23R was dissolved in PBS at 100 ug/ml. Mice were treated
intraperitoneally with 100 pl each during ischemia (10 min after ligation), 2 hours after
reperfusion, and every day until the end point. Cantrol mice were treated in the same

way with vehicle.

At indicated time points, mice were anesthetized and the heart function was anaiyzed
using a Langendorff apparatus {(Hugo Sachs Elektronik-Harvard Apparatus) and HSE
Isoheart software under constant perfusion pressure (100 mmHg) and electrical
stimulation to assure a constant heart rate {600 bpm). The coronary flow, developed
pressure, the increase (dP/dtmax) and decrease (dP/dtmin} in left ventricular pressure
were measured without or with dobutamin {300 pmot in bolus). The measured
—..parameters.are-displayed-in-Figure-8-(upper-panel)-At-the-end-the-hears-were-fixed-in -

distension with 10% formalin and cut into 5 um serial stices.

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

(see Figure 8, lower panel).



<210>_ 7 = <211> 234 <212> DNA <213> Artificial <220> <223> nucl eoti de
sequence of nodified MCP-1 protein Y13AS21KV47K <400> 7 atgcaaccgg

acgct atcaa cgcaccggtt acttgttgtg cgaacttcac caaccgtaag60 atcaaagttc

agcgt ct ggwa mgeiisssegt cgt at cacga gct ct aaat g cccgaaagadiEREBEHEG28E ct

t caaaaccat caaagctaaa gaaatctgcg cggatccgaa acagaaatggl80 4 gttcaggact

ct at cgacca cct ggacaaa cagacccaga ccccgiagac ctga234 <210> 8 <211> 234 <212>
DNA <214 MM9 ficial <220> <223> nucl eoti de sequence of nodified MCP-1

protein Yl‘? A?/%Tt(? ?n%%nt protein with increased GAG binding affinity and reduced GPCR
activity compared to wild type MCP-1 protein, characterized in that the MCP-1
protein is modified in a structure-conserving way by insertion of at least one basic
and/or electron donating amino acid or replacement of at least two amino acids
by at least two basic and/or electron donating amino acids. .

2. MCP-1 mutant protein according to claim 1, characterized in that at least one
amino acid of the first 1 to 10 amino acids of the N-terminal region of the wild
type MCP-1 protein is modified by addition, deletion and/or replacement of at
least one amino acid.

3. MCP-1 mutant protein according to any one of claims 1 or 2, characterized in that
said amino acids that are replaced by basic and/or electron donating amino acids
are non-basic amino acids.

4. MCP-1 mutant protein according to any one of claims 1 to 3, characterized in that
modification in a structure conserving way is a deviation of the modified structure
from wild type MCP1 structure of less than 30%, preferably less than 20% as
measured by far-UV CD spectroscopy.

5. MCP-1 mutant protein according to any one of claims 1 fo 4, characterized in that
thefbasic amino acids are selected from the group consisting of R, K, H.

6. MCP-1 mutant protein according to any one of claims 1 to 4, characterized in that
the electron donating amino acids are selected from the group consisting of N or
Q.

7. MCP-1 mutant protein according to any one of claims 1 to 6, characterized in that
at least two amino acids at positions 21, 23 and/or 47 are modified.

8. MCP-1 mutant protein according to any one of claims 1 to 7, characterized in that
Y at position 13 is substituted by A,

9. MCP-1 mutant protein of any of claims 1 to 8, containing an N-terminal Met.

_10.MCR-1-mutant-protein-of-any-of-claims-1-10-9, wherein-the-N-terminal-amino-acid- -
residues 2-8 are deleted. |

11.MCP-1 mutant protein, characterized in that it comprises the amino acid
sequence of the general formula:

(M)nQ(PDAINA(Z1)mVTCC(X1INFTN (Z2)Z3)X2)V(X3)RLASYRRITSSKCP
KEAVIFKTI(X4) AKEICADPKQ KWVQDSMDHL DKQTQTPKT
wherein Z1 is selected from the group of P and A, G, L, preferably itis A,



<400> 8 at gcaaccgg acgctatcaa cgcaccggtt acttgttgtg cgaacttcac caaccgtaag60
at caaagttc gccgtctggc tagctaccgt cgtatcacga gctctaaatg cccgaaagaal20
gctgttatct tcaaaaccat cgttgctaaa gaaatctgcg cggat ccgaa acagaaat ggl80

gt t caggactweivad/c@esaca cct ggacaaa cagacccaga ccccgaagacect/geia@hos2i0> 9
<211> 234 <212> DNA <213> Artificial <220> <223> nucl eoti de sequence of

nodi fied MCP-1 protein Y13A521K023Rv47R <400> 9 atgcaaccgg acgct at caa

cgcaccggtt aghkgit geds sglaciet fioat theagroag v Rodi Kt caaagtt ¢ gccgt ct gge
t agct accgt cgt at gac ct ct agat g cccgaaagaal20 _gctgttatct tcaaaaccat
caaagct aaa g&‘&&f@é‘ﬁggdsgﬁ'ﬁﬁtﬁgg they g 8@ 8Rgt t caggact ct at cgacca

cctggacaaa C@RargGs X93s SEReRad q.@a ‘boﬁ@:%@ﬁ épYéﬁéJ?p?Jeé%iyznﬁs%T <213>
Artificial <220> <223> nutate rotein 20> <221> M SC "FEATURE

wherein X2 is selected from the group consrs’img of §, R, K, H, Nand Q,
preferably it is K,

wherein X3 is selected from the group consisting of R, K, H, N and Q, preferably
itis R,

wherein X4 is selected from the group consisting of V, R, K, H, N and Q,
preferably it is K,

and wherein n and/or m can be either 0 or 1 and wherein at least two of positions
X2, X3 or X4 are modified.

12. MCP-1 mutant protein characterized in that it is selected from the group of Met-
MCP-1 Y13A 821K V47K, Met-MCP-1 Y13A S21K Q23R and Met-MCP-1 Y13A
S21K Q23R V47K.

13.1solated polynucleic acid molecule, characterized in that it codes for a protein
according to any one of claims 1 to 12.

14. . Isolated polynucleic acid molecule comprising nucleotide sequence of SEQ ID
No. 7, SEQ ID No. 8 or SEQ ID No. 9 or at ieast part thereof.

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

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

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

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

- —polynucleic.acid-molecule-according-to-claims-13-or-14, oravector-accordingto-- - - -
claim 15 in a method for in vitro inhibiting or suppressing the biological activity of
the respective wild type protein.

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

or acute inflammatory disease or autoimmune conditions.



<222> (1)..(1) <223> m= mor no amno acid residue <220> <221>
M SC FEATURE <222>. . <223> PDAI NAX = PDAI NAX or no ami no acid residue

<220> <221> M SC_FEATURE <222> (9)..(9) <223> Xaa is Pro, Ala, Ay or Leu
<220> <22Wo NVSOSREATURE <222> (14)..(14) <223> Xaa i sPO¥EP2OPS/ARRS <221>
M SC_FEATURE 20

20. Use according to claim 19, characterized in that the inflammatory disease is
- selected from the group comprising rheumatoid arthritis, uveitis, inflammatory
bowe! disease, myocardial infarction, congested heart failure or ischemia

reperfusion injury.



<222> (19)-(19) <223> Xaa is Arg or

<222> (20) - (20)

1

Lys

SEQUENCE LISTING

<1i0> Protaffin Biotechnologie AG

<220> <221> M SC_FEATURE

<120> Glycosaminoglycan-antagonising MCP-1 mutants and methods of using

same
<130> R 52404

<150> uS 60/953140
<151> 2007-07-31

<150> EP 07450166.9
<151> 2007-09-27

<160> 10

<170> PatentIn version 3.5
<210 1

<211> 76

<212> PRT

<213> Homo sapiens

<400> 1

§1n Pro Asp ala §1e Asn Ala Pro val Tgr Cys Cys Tyr Asn Phe Thr
i
Asn Arg Lys Ile Ser val Gln Arg iLeu Ala Ser Tyr Arg Arg Ile Thr
20 . 25 30
ser Ser Lys Cys Pro Lys Glu Ala val Ilte phe Lys Thr Ile val Ala
35 40 45

Lys Giu ITe Cys Ala Asp Pro Lys Gin Lys Trp val Gln Asp Ser Met
50 55 60

Asp His Leu Asp Lys GIn Thr Gln Thr Pro Lys Thr

65 70 75

<210> 2

<211> 77

<212> PRT

<213> Artificial

<220>

<Z223> modified MCP-1 protein

<400> 2

Met Gln Pro Asp Ala Ile Asn Ala Pro val Thr Cys Cys Tyr Asn Phe e e

R S 5 10 15
Thr Asn Arg Lys Ile Ser val Gln Arg Leu Ala Ser Tyr Arg Arg Ile
20 25 30
Thr Ser Ser Lys Cys Pro Lys Glu Ala val Ile pPhe Lys Thr Ile val
35 40 45

Ala Lys Glu Ile Cys Ala Asp Pro Lys Gin Lys Trp val Glin Asp Ser

50 55 60



<223> Xaa is Arg or
<223> Xaa is Ser, Arg,

Lys

<220>

<221> M SC_FEATURE

Met Asp His Leu Asp Lys Gln Thr Gln Thr Pro rys Thr
65 70 75

<210> 3

<21l> 77

<212> PRT

<213> artificial

<220>

<223> modified MCP-1 protein

<400> 3

Met Gin Pro Asp Ala Ile Asn Ala Pro

1 5

Thr Asn Arg Lys Ile Lys val Gln Arg
20 25

Thr Ser Ser

Ala Lys Glu
50

Met Asp His

65

<210> 4

<211> 77

<212> PRT

<Z213> Artificial

<220>
<223>

<400> 4

Met GIn Pro Asp Ala ITe Asn Ala
1 5

Thr Asn Arg ;55 ITe Lys val Gin

Ite Cys Ala ?gp Pro

Lys C¥s Pro Lys géu Ala

LyS

Leu Asp Lys Gln Thr Gln
70

modified MCP-1 protein

Pro

Arg
25

Thr Ser ger Lys Cys Pro Lys Glu Ala
5

40

val

Thr Cys Cys Ala Asn Phe
10 15

Lteu Ala Ser Tyr ggg Arg Ile

val Ile Phe Lgs Thr Tle val
4

Gin Lys Tgp val Gln Asp Ser
6

Thr Pro Lys Thr
75

val

Thr Cys Cys Ala Asn Phe
10 15

Leu

val Ile Phe Lys Thr Ile Lys

45

Ala Lys Glu Ile Cys Ala Asp Pro Lys
50 55

Met Asp His Leu ASp Lys
70

<210> 5
<211> 77
<212> PRT

<213> Artificial

GIn Thr GlIn

GIn Lys Erp val ¢In Asp ser
0

Thr Pro Lys Thr
75

Ala Ser Tyr Arg arg Ile .
30

<222> (22)-(22)



Lys, Hi's, Asn or
Xaa is Arg,Lys, H's, Asn or

<220

G n <220>

<221> M SC_FEATURE
G n <220>

<223> modified MCP-1 protein

<400>

5

Met GlIn Pro Asp é?a Ile Asn Ala Pro
i

Thr Asn Arg Lys Ile Lys val Arg Arg
20 25

Thr ser ger Lys Cys Pro Lys Glu
5
Ala Lys Glu ITe Cys Ala Asp Pro
50 55
Met Asp His Leu Asp Lys GlIn Thr
65 70

<210

<211>
<2312>
<213>

<220>
<223>

<400>

Met Gin Pro
i
Thr Asn Arg
Thr ser ser
Ala Lys Glu
50
Met Asp His
65

c . 2210

<211>
<212>
<213>

<220>
<223>

<400>

atgcaaccgg acgctatcaa cgecaccggtt acttgttgty cgaacttcac caaccgtaag
atcaaagttc agcgtctgge tagctaccgt cgtatcacga gotctaaatg cccgaaagaa

gctgttatct tcaaaaccat caaagetaaa gaaatctygcy cggatccgaa acagaaatgg

6

77

PRT
Artificial

40

modified MCP-1 protein

6

35

S A
234
DNA

Artificial

nucleotide sequence of modified MCP-1 protein YI13AS21Kv47K

7

ASp §1a ITe Asn Ala
Lys Ile Lys val Arg
20

Lys Cys Pro Lys Glu

40

Ile Cys Ala Agp Pro
5

Leu Asp Lys Gln Thr
70

Ala

LyS

Glin

Pro

Arg

25

Ala

LYys

Gin

val
10

Leu
val
Glin

Thr

val
10

Leu
val

Gln

Thr

Thr

Ala

Ile

Lys

Pro
75

Thr

Ala

Ile

Lys

Pro
75

Cys

Ser

Phe

Trp

60

Lys

Cys

Ser

Phe

Trp

60

Lys

Cys

Tyr

Lys

45

val

Thr

Cys

Tyr

Thr

Ala

Arg

30

Thr

Gn

Ala
Arg
30

Thr

Gin

<222> (24)..(24)

Asn

15

ArgQ

Ile

Asp

Asn

15

Arg

Ile

ASp

Phe

val

Ser

Phe

Lys

Ser

60

120
180

<223>



<221> M SC FEATURE  <222> (48)..(48) <223> Xaa is Val,

AsSn or

G n <400> 10

gttcaggact ctatcgacca cctggacaaa cagacccaga ccccgaagac ctga

<210>
<211>
<212>
<213>

<220>
<223>

<400>

4

8

234

DNA
artificial

Arg,

nucleotide sequence of modified MCP-1 protein Y13A521KQ23R

8

atgcaaccgg acgctatcaa cgcaccggit acttgttgig cgaactitcac caaccgtaag

atcaaagttc gccgtctgge tagetaccgt cgtatcacga gotctaaatg cccgaaagaa

gctgttatct tcaaaaccat cgttgctaaa gaaatctgog cggatccgaa acagaaatdgg

gttcaggact ctatcgacca cctggacaaa cagacccaga Cccccgaagac ctga

<210>
<211>
<212>
<213>

<220>
<223>

<400>

atgcaaccgg acgctatcaa
atcaaagttc gcegtetgge
gcrgttatct tcaaaaccat

gttcaggact ctatcgacca

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
$222>
<223>

<220>
<221>
<2Z22>
<223>

<220>
«221>
<222>
<223>

<220>

9

234

DNA
Artificial

nucleotide sequence of modified MCP-1 protein Y13AS21KQ23RV47K

9

10

77

PRT
Artificial

mutated MCP-1 protein

MISC_FEATURE
..

M =M or no amino acid residue

MISC_FEATURE
PDATINAX = PDAINAX or no amino acid residue

" MISC_FEATURE

(9)..(9)
Xaa is Pro, Ala, Gly or Leu

MISC_FEATURE
(14)..(14)
Xaa is Tyr or Ala

cctggacaada cagacicaga ccccgaagac ctga

cgraccggtt acttgttgtg cgaacttcac caaccgtaag
tagctaccgt cgtatcacga gotctaaatyg cocgaaagaa

caaagctaaa gaaatcigcg cggatccgaa acagaaatdg

Lys,

234

60
120
180
234

60
120
180
234

H s,



Met Gn Pro Asp Ala Ile Asn Ala Xaa Val
xaa Arg Leu Ala Ser Tyr Arg Arg Ile 202530 Thr
Il e Phe Lys Thr
G n Asp Ser 505560 Met Asp His Leu

AsSn Xxaa
, Ser Lys

Ile Cys
Asp Lys

Xaa

Cys
Al a
Gn

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<Z221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Il e xaa Val
Pro Lys Gu Al a Val
Asp Pro Lys Gn Lys Trp Val

Thr G n Thr Pro Lys Thr 657075
5

MISC_FEATURE

(19)..(19)

Xaa is Arg or Lys

MISC_FEATURE
(203 . €20)
Xaa is Arg or Lys

MISC_FEATURE
(22)..(22)

Xaa 1s Ser, Arg, Lys, His, Asn or GIn

MISC.FEATURE
(24)..024)

Xaa is Arg, Lys, His, Asn or Gln

MISC_FEATURE
(48)..(48)
Xaa s val, Arg,

10

Lys, His, Asn or Gin

§et GIn Pro Asp Ala Ile Asn Ala Xaa val Thr
5

i0

Thr Asn Xaa Xaa ITe Xaa val Xaa Arg Leu Ala
20 .

25

Thr ser ?er Lys Cys Pro Lys Glu Ala val 1le
5 40

Thr Cys Cys Xaa Asn Phe 151015 Thr

Ser
Il e Xaa 354045 Ala Lys Gu

Cys Cys Xaa Asn Phe

15

Ser Tyr Arg Arg Ile
30

Phe Lys Thr Ile Xaa
45

Ala %gs Glu Ile Cys Ala ?sp Pro Lys Gln Lys Trp val GIn Asp Ser
5 60

ggt Asp His Leu Asp Lys Glan Thr GIn Tar pPro
70

75



