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" Method for the production of an N-ternminally nodified
chenotactic factor 5 The invention relates to a
process for preparing pyrod u-MCP-1 from

- reconbi nantly produced @ nt:MCP--1 and conpositions
cont ai ni ng pyrod u- MCP-1 preparations. MCP-1
( rmnoMethodfaMhelpradUatlonmf(ﬂl’ﬁlﬂ#teﬂm"wlt;mriddbﬂﬁd by the
names: 10 "er'nocyte chem)t ac

activati ngfact or' MCAkBeM ‘Sgﬂ‘é&! chenot actic

fact or' MCF, turmur necrosis factor stimulated
gene-8' TSG- 8', 'HC 11’ snmoot h nmuscl e cel |
The investian relatesio a prawss @1, preparing pytaSdevOPet from

rec R RN: Bl R Gin \ReBr 250 Hompogiiods coBfeitiRg PYFeIL-

MOPC1 glrepargtiopsf ami | y. Human MCP-1 protein was 15
originally described in US Patent No. 5,714,578. It is

synt hesi sed under natural conditions in the body

M3 (et e ndtn BARELIERR bellef £ Alsd kBl 8. fElrienes
moﬁﬁcﬁm ohenastadti@and psetivatMaf facir IMCAF' Nﬁli’crbphb@@Ehém otsctic

? glg‘égzpprotel nwth a nolecular weight of 14 kDa and
faciag SHBPUBIERERF)S tapirsstigiuleter gsenees gTSerote-11,

smUBSEHL BT i AR oo o,

chegiiotactio factot LD tagi wesll asvghcbma rdenivbe @hbarot@btmﬂaaﬂmme
‘GI:E(,L(I'-'SJI eé g?é‘rﬁg%rs ofd tﬂﬁ%(\% %ﬁéyp e%d@?rgg/ a/r( g0 1mgg}g{leln was
orlg;ﬁéalljly]éésc?fbel' H'W'%@ént%@ # 3782%5 syAhESised

roteinis product of' t he JE gene of t
natyralmgtims in deabban (Natyely) :e:s aqmcmrsoﬂpr@tegea@ armmuac:lds

onbowAlche e BrdtsRed b o A epPiRE Bt Smin A aF aves.
Mabire Hun?dr2 MUT3-1 (Hmpgl?@g @wwprafewi Witls 20BBRCIRY wRSght of

I nduced, by a nunber cytoki nes, such as e.g. tunour

4 kParan s segreted by pARY RS Qaf|<:§<HS b$-g. mqmalvaﬁgwahmscle
celllso‘%noeé hSr;aﬁt%u%gEe&%}B a?l u?epfjip |E|'ﬁ‘hu nelogy

ornatl on on ene an e gene
Todazyaﬂﬂ 287 e 10M). tiheortER tRatiatramolecula eisuistsids Siridgedlantias

771 Tab 2 Table 1: H yt
R DY e B xpimpPeriatbay (. Yan LG ot al
(1990), Journal of Biological Chemistry, 265, 18318 - 18321).

The protein is a product of the JE gene of the chromosomal location 17g11.2-
q21.1. This gene locus is also known as SCY A2 (small inducible cytokine
AZ2). The human gene was first described in US Patent No. 5,212,073. The
expression of this gene may be induced by a number of cytokines, such as
e.g. tumour necrosis factor alpha, but also by immunoglobulin G, for example.
The gene sequence and further information on the gene and the gene product
are available in the NCBI Data bank under Accession Number M37719 (see
Table 1).
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LOCUS HUMMCHEMP 2776 bp i near PRI 13- MAY-1994
DEFI NI TI ON Human nonocyt e chenotactic protein. gene,
corrpl ete cds. ACCESSION MB7719 5 VERSI ON M37719. 1

4187447 KEYWORDS nonocyte chenotactic protein,
Hono sapi ens (human) ORGANI SM Hono sapi ens

HuElammpobaytel‘dtteammttﬁnmemmhecbmp@técdé!ef tebrata;

st o bommlia; Futheria; Prinntes;
TOS RGN 77 A PR er FEBRENEY ( basss 1 To
DERIRVBON AtSFHORE>rBlayty chevhofactic hroteineBe, camglietéaliat t ukudy,
I fructure of human nonocyte chenptactic
AC .
VE%%Egﬁn“%ge and its_ regulation by TPA 15 JOURNAL

'Q%em B thhy 1848, Conmun. 169 (2), 346-351 (1990)
KEYWHORDISE Bflida@d iterdotditstef | gi nal source text: Human

i.on/ Qualifiers source 1..2776 20

SO anl sw%%hggﬁkans" QJ/ db xref="taxon: 9606" gene
OR@% M 08ldoneeapiens schz" CDS )
j oi n( 59%u@mtalﬂgtazoaléﬁcﬂdél@@an|3t9’8\@1ebrgé | IERG% l%ﬁYAZ

/ not e=' noc el n codon start=

[prot ei n |'H x'fEAETET@zLﬂmm FataHL%kE’O?‘m'déelH°"lPs7124" 30

RERHFRENGEt T drpses 1 to 2776)

AUTHRSAAIGCL M AN BORKAGRIALNABVTCCYNETNRKI SVQRLA
YRRI TS K SKEAVI FKT1 VAKEI CAD yF’K VOQDSVDH LDKQTQTPKT
TIT %ryg human monocyte chemotactic protein gene and its

on <5
regulatlon by TPA
JOURNAL Biochem. Biophys. Res. Commun. 169 (2), 346-351 (1990)
MEDLINE 90290466
COMMENT Original source text: Human DNA.
FEATURES Location/Qualifiers
source 1.2776
forganism="homo sapiens"

fdb_xref="taxon:9606"

gene 588..2080
/gene="SCYA2"
CDS join(598..673,1472..1589,1975..2080)

/gene="SCYA2"
/note="monocyte chemotaciic protein™
/codon_start=1
/protein_id="AAA18102.1"
fdb_xref="G1:487124"
translation= "MKVSAALLCLLLIAATFIPQGLAQPDAINAPVTCCYNFTNRKISVQRLA
SYRRITSSKCPKEAVIFKTIVAKEICADPKQKWVQDSMDHLDKQTQTPKT"
exon <598..673
/gene="SCYA2"
/note="monocyte chemotactic protein"
number=1
exan 598..673
/gene="SCYA2"
/note="monocyte chemotactic protein"
/number=1
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/ gene="SCYA2" [ not e="nonocyte chenotactic protein”
35 /nunber=1 exon 598..673 " / gene="SCYA2"

/ not e="nonocyte chenotactic protein"” /[nunber--1 3
' on 644 71 / gene="SCYA2" [ note="nonocyte
ilt’:ﬂﬁ&e'{rmt ac‘tg.ifhé'd?ﬁotei nintron A" exon .1472..1589 5

| gene="S@8N&3"SCYALOt e=" nonocyt e chenotactic protein”

/ nunber =RoieRtnicBoylddRmokdiidprokaan@m ABCYA2" 10
é’@ te=" gggﬁ)qgggef chenotactic protein intron B" exon
2 7

5.. ene="SCYA2" /note="nonocyte chenotactic
pr ot ei n"/geneRFHH2=3 15 exon 1975..>2080 /gene="SCYA2"

/ not e=" imageeWoRoGRONBh GG &Rt €1 n"  / nunber =3 BASE
COUNT 700 72%0(?&565 P Cthers 20 ORIGIN 1
BAL

cagttcaa(P cacaat cctacagttc tgctaggctt ctatgatgct
ialcerat t ct YP061974at t t gaat ga gcaaat ggat ttaatgcatt

gt cagggagemecatsm@aage ttgagagete 121 cttcctggcet
gggaggce C/ﬁc():tei"%%%(?cﬁegcthgmgtggtitc%?o?{gr? ?ntrglrijl g‘f:t 99¢ag cgageet gac
exon 1975..2080
/gene="SCYAZ2" - T
/note="monocyte chemotactic protein"
fnumber=3
exon 1975..>2080
fgene="SCYA2"
/note="monocyte chemotactic protein”
number=3
BASE COUNT 700a 727c¢ 565g 781t 3 others
ORIGIN

1 cagttcaatlg tttacacaat cotacagttc tyctaggett ctatgatget actattctge

- 61 atttgaatga gcaaatggat ttaatgcatt gtcagggage cggccaaagce tigagagctc

121 rcttcetgget gggaggeccc tggaatgtg goctgaaggt aagctggcag cgagcoctgac
181 atgctitcat ctagtttoct cgcttccttc cttitcotge agftitegot teag agaaag

241 cagaatcctt aaaaataacc cicttagtic acatetgtgg tcagtctgag citaatggcea

301 ccceatecte cecatttgeg teatitggte tcageagtga atggaaaaaa gtgctegtce

361 tcaceccoct goticecttt cotacttect ggaaatecac aggatgetge atttgctcag

421 cagatttaac ageccactta tcactcatgg aagatecctc ctectgcttg actccgecct

481 ctctecctet gecegetite aataagagge agagacagea gccagaggaa ccgagaggot
541 gagactaacc cagaaacatc caatictcaa actgaagetc gcactctege clecageatg
601 aaagtctcty cogecctict gtgoctgetg cteatageag ceaccticat tccccaaggg

661 ctcgcteage caggtaagge cocctettet totocttgaa ccacattgte Hcictetga

721 gttatcatgg accatccaag cagacgtggt acccacagtc tgcittaac getactitic

781 caagataagg tgactcagaa aaggacaagg ggtgagcece aaccacacag ctgetgeteg
841 gcagagcctg aactagaatt ccagetgtga acccaaatee agctccttce aggattcagg
901 atccagctct gggaacacac tcagcagtta ctececcage tgcticcage agagttigog
961 gatcagggta atcaaagaga aggglgggtyg tgtaggcetgt ttccagacac getggagace
1021 cagaatctgg totgtgettc attcacctta gettecagag accggtgact ctgcaggtaa

1081 tgagtatcag ggaaactcat gaccaggceat agctattcag agictaaaag gaggctcata

1141 gtggggctce cagetgatet tecctggtgc tgateatetg gattattggt cegtcttaat



10

15

20

25

30

35

181 atgctttcat ctagtttcct cgcttccttc cttttcctge
agttttcgct tcagagaaag 25 241 cagaatcctt aaaaat aacc
ctcttagttc acatctgtgg tcagtctggg cttaatggca 301

12@1‘3@‘0@&t@ﬁ é‘gc@@e@tﬁ‘hé&t&%’a §&Rldck BBibitet Q@&%ﬁ@t ga at ggaaaaaa
cttcccttt cCtacttcct

12 %Z %t Ccﬁﬂ gC&CCCCCCt

O 5058 Smat elabees aapicath dsiigesarbeecatam | | o
13Zigddganuta taggcegrey cattgnyat agajagcte titetoled ctdogiged g act ccgecct
1380k G iclgat tcﬂt&&%%ﬁ&g}a‘g 0@%@%98@&? ggagacagea

cCa aa CcC aacc cagaaacatc
144 BRa O Attolay &ag%{@ceﬂétggw@q %@f@g@gt@é@mt g 601
15Gataigtcitca bepatapgaLCgHidt elgtgag &dtic@g behgelafg ladgatdes Cacct t cat

AR AR i el
mgwaﬁ@tgiﬁg%\@@gwa%@mgmgm@gtagammgct acttttc

e e
T SR Ega%i‘%é%\g 63928¢4 %@C@ﬁgﬁa@%%g 901

1 8Q§tag¢,tag@étt@ tcteggeagaraantata ggaycagitt b@cighiomacage t gctt ccagce
18@%%a§tagema%@elc Sitfgead gggtcﬁugai g&@gaqchﬁig%ggg {999t g

tttcc acac cagaat ct gg
192{1%98? ctgcaa@f' 8 &igale Qj’c‘g‘g@gé‘gtﬁ‘iﬁt%ﬁ gepoeisas ct gcaggt aa
1 ssncmcattgwtceaaqa@agg@aam cataageRCaguogtic Aagaiadtt cag
cc.caget gat ct
209 %ﬁ%ﬁwga&ag&%%g%%%ﬁ P AR e  To00
210@&@3’6 # ﬁaﬁ\g@é\?"?‘é@@ﬁ &@“é@tﬁ %@ﬁg@tﬁﬁ@@ﬂacct t ctctctgtcc
216dtts agttattigtighAidadat & tad @ﬁfa:gtgagttaﬁ&tmg cat aggaaac
{ 1321 ctctgaggta
2221 g’g%tgﬁfaéa&a%gg%%ae&g%aé%a&% 01959?: cttct cctgectgec
2281 3999 %atatts @W@tﬁﬂga@@@p&ftwcm gagatottt bagootett t aagat c
234ag@adgaales @a aa@dah@ Qéeﬁlﬁﬁt tancatttd atgcattgct aaaatattat

tt tttatttt t t t
- 2430 el RO e a6 ot cagt g
. 2484 @@%@tlg @@cﬂgg@gﬂﬁaaﬁa@g aggrigraechgegeiyShbtragragcaagt

trettc ctf gacaag cctcataaac
2583:%“5%‘5‘3 AL egey %?%gqlgté‘igﬁ forgaat Ffialogmegt acaaag
2643 woecsotan gratRyaaaachgatt gy Btcasgagageeagigaal0 1741
2704G gmqgacg a ccccaatttc
276ttfgg tt %ﬁo%g%?g%%gf&ggtgg Etg{:éc?g%%‘gtgiacct at a
d G55y tBccctgggtt ccctcecttce 1861 acctgegtcc
i tcctagtctc cat ggcagct cgcttttggt gcagaatggg ctgcacttct
1921 agaccaaaac tgcaaaggaa cttcatctaa ctctgtctcc

252919 gRAQE R (ARIMal AGISAAN06R q%@g@gﬁgcgg tccct ggect

TCCCTTTTCC acagcttcecaa

it has already been explained in the above-mentioned US 5,714,578 that in
the case of an MCP-1 protein isolated from a native source the N terminus is
blocked. Only later was it discovered that this is due to a post-translational
modification in which the glutamine exposed after the cleaving of the leader
sequence at the N terminus of the mature protein is cyclised, losing an NH,

molecule, to form a pyroglutamate group.
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1981 gaccattgtg gccaaggaga fctgtgctga ccccaagcag
aagtgggttc aggattccat 15 2041 ggaccacctg gacaagcaaa
cccaaactcc gaagacttga acactcactc cacaacccaa 2101
THA : : ctit.ccec cacc ttt
Prdbiigtige s it i
5,2&,@ﬁaadiawedlrgmhbiaangéﬁ@’fegébﬁa)f&ﬁ§chﬁéfht An RRZH-1

agttajtgat gttttaagtt tatctttcat ggtactagtg ttttttagat
pridicel e sbmbiety mathore & in Evealos desraeidiasieghe

ikt 1 1.1t . Vil tca
tydib Sl GO oIS fioh patR9P L hanve MERY T ATRRIASL OF,

Predayatign guepered irntitiawaytajso dacs abt epsoRCRaMBARIcomposition
. atatttttgt acaaaacct 246lacttccagtg ttttcttgaa. _
i Sb%%%m? BgH @%ﬂsﬁov Qbiriged frgmynghtegnateasial, 282 it contains
BR@RaGN i GRS t { :
unt ggatt gggagmtiﬁizI 1 cnﬁ%ﬁégtgg% 9%@%3%3}59%&{%9 C ccc%%&%%m
effegben p1astephpgesaaygnally notdiffergnas 26Ut foynadagiess the

bida g oA B AN M P aalaga Gheihase Sotainad by the

readribihent @kt gaccctg 2761 accctgcatg caattt H 30 It

has al ready been explained in the above-nentioned US
5,714,578 that in the case of an MCP-1 protein

' f ' the N term [
UGB R GEIEi AT e PBIbh Y BICTHY e 5 e et Babetas aue
chemokineastepioan SIGR2 andICCRObAtheA K bt ddpreSsddainly
am ne exposed after the cleavin | eader 35

| ut f 1g of the
on enfies apd arkalodering hath em bﬁﬁ@m%ﬁm @ dt @nd B-s
; , - 0 _f
R e ! Miuc<EBnggfe ShEhBral et Pt Sronanerager
comegrdiaiigns: B recepitory GOR2MPRH CCRE 48 Gpratbh-8ddpled seven-
traflpn 80 GERE P epfalS b gh Rt hechvalonotmonaoies
and hdreasi@Eadnesion ¥ %téé}%wép t]‘iﬁ@ %n@c%ygiﬁéﬁ% 'r&gaﬁ%’ Inekon

pattern of the native eparat 1 on

doglfiag &f swnasytssite andptheliebceliseanditie syisesaeftideparture of the
mo IR B YR o e Pt “Contai ns

unbl ocked N termni (glutamnnes). In cellular assays
WQERH4E goriaser Mecntveece oUME s arcartariagenaeent e
growth of collateral arteries and/or other arteries from existing arteriolar
connections. On the basis of this finding it was proposed in the above-
mentioned International Patent Application to use MCP-1 for therapeutic
purposes, namely for the treatment of vascular occlusive diseases which may
be alleviated by stimulating the formation of new blood vessels. Such vascular
occlusive diseases are particularly coronary artery disease (CAD), peripheral
arterial occlusive disease (PAOD), cerebral and mesenterial arterial occlusive
diseases, etc. The application also proposed the use of MCP-1 -neutralising
agents such as e.g. anti-MCP-1-antibody for preventing new vascular
formation in order to combat tumour growth, in particular, which is reliant on a

sufficient blood supply and hence adequate vascularisation of the tumour
tissue.
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bi ol ogi cal activity of nati ye MCP-1 prepar ations and
t hose obtained by the 10 reconbi nant nethod.  Under
physi ol ogi cal conditions MCP-1 acts as an agonist to

d 4, both of
In{gper Bl 98 1706 0 MEEF] ol e pablaas ahavarbaal so
thémmdtibepbrmhtfaﬁ pﬂﬂhd)tﬁﬁ; %Cbé%&ufénséf‘kﬁégf fs3ue !arge engugh

hocyt MCP- 1 i nduces nonocyte notaxi § e
q“@ﬁnﬁ%ﬁqs 'SaProt%larhs%/@ttpaha wade avadable swln sufici@@Rauritp dor
| ven- tra rane domain
P e B LG ™ TR g P Ry redve
foram fronmculease df duthiesinan gibrizédiens10IMSoPr @R RiMman

uIt| tely results in the docking of nonocytes to
QRIS IRA ISk as SrrRiinheeal flos qRretein inspradedifas théraphatic

98/ 44953
“ﬁs"’%‘% O Hiof P e Wor 364K B kel g hidston of
larigeeanauigh angounis wafld onlyl 4 pb@élblérét@hla@%pﬁaﬁfﬁagﬁ%@f|n
s frome arteriolar connectiodons. On t

e SLlapun o kel £ ol 3ot Grsoncepiia o wbiaibbunars
reumyte@nﬁcﬂhé P 1L ety e ‘orﬁ:ﬁ’%!!sc?ﬁélﬁrhée%ndﬁg

for therapeutic pur o
reﬁllcééﬁdmfrt@a”wweatr@tedaamlousta/ bublamamstam foh comiyati®ne in

oicf 808 R el mll =Cfitonaly Gl eriel s serum fo their

cubiaatior, fbeekampr! MRArl tﬁétane\ﬁdQ oo?'%%@m per i pheral
arterial occlusive di sease cerebral and

mesenterial arterial occl u3| ve 30 di seases, etc. The
| . f L
InSOR ?Fﬁfg'u@%%l %{%ﬁ%ﬁé’r‘? %ﬁ&dﬁ“j dﬁ%ggg@f@e atinvitiggerespect

to pm;uar@htt{;‘/Pﬂohﬁy fheenegohibngaritenetriad Civl fakt refc@mmﬁér%umbn
M(%g er tlo aonbat tumpur growth, in Ipartlcu ar, which
2115 ATegHY ZOmenpiiall e IBbls oBadiapBrly feomi MesisceRD
S1ER6K/ F f
S e A 27 SANCY ol Pt T el BB a0 g Bee

Taa@oz, dhe gatalogumenambers quetppiranattmbsfa)apmicamd inNBaruaey
quantities of

2063 BECBidflo Haooketpeansetadar ﬁi‘ﬁ?q‘:*%ﬂmrﬁagwimt
o P EPRTRR OB VOT-E0RSBI SR i
the; 318INQLARIA SltarmiRe () at the N tasrdEMG Toe ﬁrodmtfdﬂm:nptlon also
in %g@& ﬂ?l&o Ip'rt?%ﬁ’é %@Sﬁat I lg%rlgll’ﬁp SLAL D Op%?‘flculzl)zraﬁy in the
reconstituted liquid form (recommended max storage : 1 week at 4°C). In fact,
experiments by the inventor (internal prior art) showed that when the
conventional MCP-1 protein preparations are stored in dissolved form the —
biologically active - protein preparation appears to show sighsof
contamination by breakdown products very rapidly, particularly at
temperatures above 4 °C (appearance of secondary bands in analytical HPLC

chromatographs).



pur poses cannot be isolated fromthese sources because
the production of |arge enough anounts would only be
possi bl e at unacceptably high cost in terns of |abour
2 i ' . ible to obtain
et K e % The
glioma cells coul d= indeed b replicated in-virtually
u restrhctec anounts, but are unsuitable for
AL Sl d 5 SAapiaaatI0y d
additionally require foetal calf serumfor their
cultivation, for exanple, with all the attendant
Regpgihipant HW@%M%ET@NW%WH\M expressi on of MCP-1
It is therefore an jnviting prospect to prepare MCP-1
by the recdphj Lact Thi n
VP 11 5 allronaondtat teimotpdhc pRfn-LARE™D ABnalH BT
DebEmptioNBs ST s MRYPPhagH/EoaRyte chamaleeigad Adivaty SaclarfMGAD is an 8.6
Pe?r Iot ech (€4 plote@entaming 36QAmid.aca @@idu%@h'pﬁygén fkiiRrtant role in the
cat al ogue I ose icable in
January 20 g‘ %@@&o&?@%ﬁgﬁe‘}é S’t"‘t?;y'if‘ﬂré‘“’ﬁ%%llﬁ‘g&ss”e macrophages.

_______________________ Y e o
T et T S I Ipn Uy S S S

Ca?aze-c%! cation-of —the conmercialty avaiiabt-eg-mees T
i nanti3§&® 1 preparations the MCP-1 protein
---pr-esent--t-herei-n--cont-ai-ns----the-am-no-aci-d-glutam-ne..(Q.......___.
Sogreet:he N teErbinus. The product description al so

Fo iidr ve, | ' Ly in the reconstituted |iquid
Pﬁ?ﬂla(dr ecor:r?frtrilegrft’csJaé'rgérj*r'lr%F(e déf) %'Eoé]gvéas:lyof ﬁ'ﬁ@g I‘%V'tféf‘o FE VY n
""f'?i(:'f‘,'"25"”e'>'{f|g‘é'r‘|‘"rr§jn'_t‘S‘"oy“t'he“i'hvent'or'"(1"111‘er-nal"-'pr-'r-or ---------------
art) showed Tihiutrhilipaskpretaia is Sahin/ent fewrakks\TRoom femperature, but best
Stabilgpar at | onstort at vty REcdnBritGt® Rthanac Aro¢HdLiki 8 stored in working
bi ol ogi cal |5¥|' ‘?}gtt | v_? o, protein preparation appears to
] show signs 501Lq 28hE4% nati on by breakdown products
I very rapidhty, “particutariy at--tenperatures--above-4-€----ee
| pukighpear anceCotates oo AFaDy SDERASE mdaiFACynalpses. EfdbGxinJel is less
- chAromat ogr apag b1 ng er‘ﬁf&%héuﬁg)( extract fromthe Internet
Whcite of :Messrs Pa rn~ tnnh http-//ww pe rater

______________________________________________________________________

nnm rnntent{details htnPracii]tc-IRprnd-T 1Q9) 5 7
Recombi nant * I FEAMGPAR dpick sihoNfwsd Py raqansitisrin yetpr b a

Re%ﬁ'ﬁ'_tt'ﬁe_t | ¢cqueerttrationof 0(1IMIPmg/)ml.athssokitiidivgan &gn be diluted into other
Descri pti 0maduemuﬁawgﬁg&étmaQP&PES:?%.-Q%BF‘&BE'&DP&M use.

activating:factor ( ) 1s an 8. protern

T T M e e e e e e e e e e e e e e e e S m e e e e m e e e T E A K e e e ————— o

: ining:76 am aci d_residues. i prays an _
B'°ﬁ‘? %"?t ant clamed iy S abify loARARPENIFt PusRIsSPRIECHES YHiINgd
Actititocyt es  acmhceritraancamgeat 6 0Fa®aR/m.

: QPDAINAPVT CCYNFTNRKI SVQRLASYRR ITSSKCPKEA

AA Sequence : :
;V!FKTIVAKE ICADPKQKWY QDSMDHLDKQ TQTPKT
OURTry OF T T T
.. TUSA
Origin :

A conventional method of recombinantly producing human MCP-1 protein is
by the temperature-induced expression of the protein as a fusion protein,
purification of the inclusion bodies formed subsequently, dissolving and
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refolding of the protein and_subsequept erayrEatintaleass of the-hMCP-1

proteinrom the fusion pratert. == 1 sterile f111ered

solution was |lyophilized with no additives.

In"Coriventional processes for the recombinant preparation of human MCP-1

tein the problenr arises:that aprotein which is N3SARIR EhbASSkq b
ot e e ot i e et aprotein whesi s N AEmiNERN shodSieq by
OFB%W Biose anypascidstiy oftest ahtainedtas 2@YProRack Miédalbpd

proyge HeBeRaL b agdALAto AcHE] Kb A diot i
sys&%my SDS- PAGE and HPLC anal yses. Endotoxin level is

‘th 0.1 n er pg (1 EUpQ). -------
Iess ----- fva\té recgml?rend a quick spin followed by
NREPOS1I hiOft d \ e i l,on, .
n conce‘?ll?llrezta%’lit %Inng‘%&vqkﬁ%wwsﬁtﬁ’n? J’R W 31%?5}17 iBF- adHoeashis
deperilpd in @@nmmmowiﬂeexmﬁme?& o iHeeinsiuange of RLRARMal
- f ture use.
moﬁtﬁ:aft%hslonmﬁ%kbig{og%c%l gcti\%y otu MCP-2, whereinanMCR-2- - - - -

. s h e e o bz o o = - - i O ical,.
Preperaton obtsinea b g [ecamorment ielodh b Riyinp o1 w

. . . M R o . h
NapidR6ly pE8 Qs¥m@%m|ax|3t7y°@;owm42rr@és ep /mgadl?é’n"é’g |

M08 IRKE the AinG tideodsipree arsriopKiiors from 1 1o the
extehEtEt WA icaIBR YRR PRLEISEI active, Uniike McP-2

(cf..the line."Bielggieet fctivityyin Jabld BA The amr?ng id¢ttllﬁbt ﬂ@l‘:ﬁﬂg}e the
: e . i ng. h MCP-1 protein i
ext?ﬁt SEERTRIRTLRY, iﬁlﬁg E‘gf'eﬁf'mai@qaw"aﬁ gfcﬁpﬁ)sp'ﬂtﬁ 8in as a

t erature-i : . .
pyrﬁg&tmﬁg& gtetipwhicAubkéd pRIEUhdr thé %gh&@ilgﬁg:ngé&ﬁtg&gépes

f orged subsequently, dissolving and

- abavige TheJnwentors have, qUignterreal pyive airtg thatltee spplitatidie of

coniP4rBble conditions to MCP-1 in any case leads to only partial cyclisation
of the N-terminal amino acid (cf. Table 3, Comparison test 2).

One aim disclosed herein, in the light of the foregoing discussion,”is fo p;'ovidé a
process by which an MCP-1-preparation (MCP-1 compositioﬁ). may be prepared,
which (a) is suitable for therapeutic. purposes in view of its biological activity and (b)
has advantages in terms of the drug licensing

procedures, which in the case of biopharmaceuticals contain requirements
which are extremely difficult to comply with, e.g. with regard to the purity and
reproducibility of production of the pharmaceutical composition, and in

~ particular (c) has an excellent shelf life. Another related aim is to provide

compositions or preparations which contain MCP-1 produced by the
recombinant method and are suitable for the purposes mentioned above or
have the aforementioned advantages.



protein fromthe fusion protein. In conventional
processes for the reconbi nant preparation of human
MCP-1 5 protein the problemarises that a protein
which is N-termnally shorteggd by one or nore amno
acids is often obtained as a by-product. These by-
products nmay behave as antagonists to MCP-1 receptors

Inra Kisolegbaakhers istRoBided & bRy bdoben& oyl aiu-mMep-
3998 B ocher o At 1zE7é’?é@?{%?%*ég?‘é?&é’@%'ge“égp1 from
MY intced TBANERYT Berin 6lesEi reiregbaadt he
-i af & temperatfireNnttRe rﬂan?é from BoPCCa{d g on the

ctivity of MCP-2, wherein an MCP-2

"%&‘%M‘%ﬁﬁt&'@ne‘wmd by the reconbi nan]tc met hoﬂ is.
57 e et v bR o A ob yocBa e el ™

I-ev@lla pH it Hlee sango fraed & tegugence and al so differs from
nt that NNtermnally unnodi fied MCP-1

I 1 t he t
“Hs" %ﬁ%%g?%%?&%%@eﬂ i§iresentvathe foreof theneyioGile-
M@Pal ogi cal Activity" in Table 2). The authors did not

" determ ne the extent of the conversion of the
pyr ogl ut amat e

N-term nal glutamne groups into a . .
Ing? s iaéﬂg?*a&lb‘ée F REeVidediér Prasest &dPrePanRy e pyicGke#1CP-1
prepambion,coniphieingan &iso e diayeof ound (internal prior

-rﬁl@ that the agpl i cation of conparable conditions to
_ e :51?;9@ "31‘[}/'%(5 |e1 ey aﬁongm(%m@?rﬁg?bf%yﬁ%%é%bh%ﬂuct
2 m no aci cf. Table 3, nmpari son
Cc}p%gé 2) . ?ig%%%ﬁﬁ%sed herein, in the light of the
~ oty mgpndeat aHSd j [ process by
h \Mlziélc ngg) MCP- 1- m%g'? é‘%'is%‘%rﬁ (ﬁ)@%ﬁfd(g%‘?%@iiﬂ i Qﬂﬂtﬁﬁlﬁﬂﬁ@
Sreped’-1 pipparetion) is suitable for therapeutic
activity and (b)

- %R/@Hg@;trﬂeg(g@mlﬁf} 'gf ﬁn@bi@% v 53{ prepargios imtg a

has a

pPyroGheM(rs, iaEhkid 3 .of bi gpharpmaceutical s
~_contain r eq%';é?lgfr‘gﬁrg ,\;\ﬁl | %ﬁﬁ%"gs QXEO@H%”&dﬁf greardingdo
ONe HAIrgcensas 160§, amdt h regard to the purity and 30

- i biLit production of the pharmaceutical

Ofég%%@rﬁﬁ‘@?ﬂ"%ﬁagh tyeher puritying the pproGlo-MGRI ent

pregplagafioni fe. Another related aimis to provide.
conpositions or preparations which contain MCP-1

thererartian of pyheGiu-RiCPb] i -
the‘Ef he uﬁr/ ses Lrmanti onggﬁ%ﬂﬁgﬁoa@g@ﬁ@& M&tﬁﬁ n
ag%ll" 'Rgrf&rﬁﬁgb‘ﬁ/é@ﬁahpmation being at least 90%.

In a third aspect, there is provided a composition containing a pyroGlu-MCP-1
preparatlon prepared as defined above, wherein at least 90 % of the MCP-1
contained in the pyroGlu-MCP-1 preparation is present in the form of the pyroGlu-
MCP-1. '

In a fOl-thh aspect, there is provided a process for preparing a pharmaceutical
composition containing pyroGIlu-MCP-1, wherein a pyroGIlu-MCP-1 preparation
prepared as defined above is used.

In a fifth aspect, there is provided a medicament or pharmaceutical composition
containing a pyroGiu-MCP-1 preparation prepared as defined above, wherein at least
90 % of the MCP-1 contained therein is in the form of the pyroGlu-MCP-1,



8a In a first aspect, there is provided a process for
preparing pyrod u-MCP-1 from reconbinantly produced
A n-MCP-1, wherein @ n-MCP-1 is incubated - at a
tenperature in the range from 30C and 80C - in a
buffer solution with a salt concentration in the range
from1l0 nMMto 160 nM and a% a pHin the range from?2
to 7.5 until at least 90 %89 the MOP-1 is present in
the formof the pyro@u- MCP-1. In a second aspect,
there is provided a process for preparing a
pyrod u-MCP-1 preparation, conprising at |east the

In gt siplh asipect, theepdr progidad Gha-uER yrsGIMER-1 Qt DByroGlu-MCP-1

i f construct coding,for MCP-1 in a ..
e s b RBafl & AGME ERRE RS PrepPitte A RiPOPacRiPRydeyOsiton
for the GeatmuaDP-of vesatiai nedusive dideas&d BubiCRsLirphaniuial, estonary
[ - -1 of the G n- MCP-

arterf SRESES (CAD) orbhB iafal beslifve, HBpaT (P ARDIHsbral and
mesentesiaharigrial o@lusiveiséaseaccording to one of processes

| to 3, and - optionally buffering and/or further

purifying the pyrod u-MCP-1 preparation, the
In B sgpeith iaspeadf thengrie BlavideBR: recbmb@nDMCPREpiepbaitios prideiakd by

f =1 J RB.pdne ulb,t i oG u-.MCP- 1 epar ati on

(e reeSs ) Berrolcasva; e, BRI At o ipfibe Wb FesBoct 1o o
reqmiwamu_ rrodieseglo BIGR-b rprepartation i wigcta hay 1 el bedviCBujected to a
oSS0 A RERE G, ASABRS oE L BSHEN. & o e
ratipytG 48 ontigterpr eparation is present in the form of

the pyrodu- MCP-1. In a fourth aspect, there is

provided a process for preparing a pharnmaceuti cal
In 3o eighth abpect,dbereds providquya MELR-1NERpdratiovh RfcembirRintly produced

- - e iQn, pre as .defined above
as R PN o B RIedt 806 o HREFICTFL Bipticaizsart o0 pyrociu-
MGR:di canent or pharmaceutical conposition containing a
pyrod u- MCP-1 preparation prepared as defined above,

wherein at | east
In a ninth aspect, there is provided a process for inducing a biological or

physiological reaction which substitutes for or potentiates the biological or
physiological activity of endogenous native MCP-1-protein, characterised in that a -
composition as defined above or a pharmaceutical composition as defined above or
a preparation as defined above is added in vitro to cells or tissues or organs in an
- amount which is suitable for evoking the biological or physiological activity.
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90 % of the MCP-1 contained therein is in the form of
the pyroG@u-MCP-1. 8b 1In a sixth aspect, there is
provi ded the use of pyrod u-fcP-1 or a pyr od u- MCP- 1
preparation prepared as defined above for preparing a
phar maceuti cal conposition for the treatnent of

vascul ar occl usi ve di seases such as, in particular,
heral . arterial

Th@@é%!’syareaéérﬁéyeg?:%ﬁg%)ﬁ)’rggéa@ s B%h igﬁ@po%?@ﬁtc&ﬂtafping

occl usi ve di sease cerebral
MGlrtlergcieddodhesiaimsdi seases. I n a seventh aspect,

there is provided a reconbi nant MCP-1 preparation

produced by the process as defined above, the

Thi GibagictBheraftis ;Sr)ﬁc&éds %fé%ar;‘r’,“%t gfoﬁg_gggéﬁt B kaeombinant
proa@mfawaaﬁ@%sﬂgsdngmg...g;m.'?;ﬁ ﬁmh anty
incbate! S ARiph P L o0 Rraparat sl Lodnithe
rargeoiorAes < HGE-7L°Dr ARPIT PofPATTH DA FNbPHEALSEAC (o

Aas defined above, wherein at |eas t he
60°{t. ot nbyilienselytien wictphas @ salt a@rentrationdn thetinge from 10

h ' id f i.nduci .
mVGRDFE0 miay B retabih WY1 ehaR, A BT Fud KB, Bcwhicn
hassapst int thieeaniberfram Dot 2.6{ prsfefabifg. Dt SWinkdte Heferably 3.5

ysi ol ogi cal, activity of endogenous native
to Gr[\)z%ﬁ-"i’!’% Pg?féﬁiﬁfy SHarG5 more ereferabli 45 fo 6doapdsnareon as
i 13 ' .conmposi tion. as
P e o gy £ob e RSP EHb BB 1 B Rt Tt et
90%.derefieriably at least B5S6ldnsl mord prstermbIPEt @’agasél%rbfan MCP-1

nount ich is.suitable for evoking the biological or
CO“E?H%%P Xi%? EQU&’QHPQ\HU?@F sglutippds present inthe farm ef/the by
pyréOR-RIGEsses and conpositions containing MCP-1

recited in the clains. 5 Thus di sclosed herein is a

process for preparing pyrod u-MCP-1 from reconbinantly
rovided wherein A n-MCP-1 is

By M@Egﬁﬁgﬁﬁgngﬁ%}}ﬁﬁ%&ﬂ@ Phthindisclosges. ithervGHe! amatein
(witBoLg: prléb?é@écﬂha{rﬁée?,%ﬁfli‘ &n N-%P%L%U@R@efgﬂ% uégéﬁ?n-ﬂ/lgP-1 “

nore preferably i'n the range

of. theiBfmino swlidisequende showiasn Tabl 1 aPRITEASIEBtdr it AntNpe

range, from 10 10 mMMto 160 mM preferably in the range
termif e WiYE T \PE Girgagly PeenLanveHegicyclised mtpithe pyrogiulemale

grodg gﬁ}n%G‘IQ-I%C@J Bl &leeAling 6n thé Qoftext. TS %!égr%g{v%?rle}{, that
modifications of the MCP-1-protein which do not affect its biological function
(esp. the monocyte-attractant activity or the effect on the CCR receptor) and
do not alter its structure so that the reaction parameters described above no

longer produce the desired result (i.e. the protein can no longer be converted

into @ pyroGlu-Variant by the process disclosed ), do not

depsflrt f_rom the scope of protection. Thus, the disclosed process is naturally also
applicable to an MCP-1 in which a conservative

amino acid exchange, e.g. serine to threonine or leucine to isoleucine, has
- taken place, provided that this affects neither the biological function or activity

of the resulting protein nor the convertibility of the N-terminal giutamine into

pyroglutamate according to the above process. The process disclosed
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to 6.5, nore preferably 5 to 6.5, nore preferably 5.5
to 6.5 and nore preferably has a pH of about 6. The
incubation is carried out upgil at least 90%
preferably at |east 95 % and nore preferably at |east
96 % of the MCP-1 15 contained in the |ncubating
Carbfttrﬂs elsodws! atpiiedtd MOPY EpRAdIng Bf GtHEr ﬁgﬁmaﬁ he
yrod u-MCP-1. By "MCP-1" is neant e scope
as &fg 1RESs NiCE cDWiIBERMIgS, TabhtPand fewt i (and(s\ervterm Wkhers).
preprosequence) with an N-term nal gl utam ne group

("G n-MCP-1"; - 20 cf. the ami no acid sequence shown in
Th& &biffer %oﬁl&dn‘iﬂb&fﬂcﬁ)h@brd&e"s@ Rlchbd éﬁh\?éj?s %Frrfeﬁ J]L&i
fhe pyFogrutamt e

en converted/cyclrsed Into
preg?raﬁgf % red)(sooerpreandm potasshan (ptmtbbphhte It
i cati
buﬁ@re@%%é?gog%‘%&@%ﬁ@hﬂ ng{ l%q:celtr'gglgrr& @@meo{y in the
rangerfear dd to 88 mMhe0 thO@ryMewttb SRGh/N ARt A | 09 around

ect on the CCR receptor) and 25 do not
20 %ngo [&Icl% %@Q%'Wﬁ@?%ﬁ(ﬂﬁmp@%am@mg to one

Parﬂ@@lﬁf eRbABHEO e inPAIRIn MeAMBAGED 3 dPBL LRl U !
he proteln can nO onger e

phy&W@@caL retdrities,  Sych be eny. ca:eslﬁwedmrfde@ﬁr%ﬂoh of%@orﬁr‘i’cﬁ 150
Thus, t

mivy B8 gl sl B BT g cPiavegt il 66 usenps  shbphate-an
buﬁﬁféd &alirie ¥biugibn Q)r@PB%@r el of ga&\%rﬂgbg g;f ﬁié ﬁ;g‘é’é‘r: ﬂi‘cu%ﬁggn

. serine to threonine or eucl ne
per lpakeﬁn%riae attepdant rmwofunateasrngsaraboam@f breakdewn! he

sooBh BB ALY (Pt e e,
emtgidimant by the dvaReRaNHehTR EBIAEBidintAe ! foldlf sPARYStion

rocess., The process discl©ose can t
stralght gway inghiferm op ecobition with at tersictegical salsushcatdration.

e.g. rats, mce, guinea pigs, rabbits and ferrets (and
several others). The buffer solution in which the

Therbufteemltdmnn/ﬂﬂdh WS M R diffeAdh &t %;9' iL8ribd o may also

eferaqu)qllf% a phothate buf fered ('sodi um an
contgiy, SQsexANpif SR deterentain amtrcemlmtsalpummraWelaiw

comBlesftly §ggh§%r£b?rbs4?g & rﬁ%fobi% A Smt%FCezor ¥ ggzerof M or

around 20 or 40 mM |f longer incubation times are

Th %pah according to one particular enbodi ment of
e i OBHEF@@r@tHée oveleeteyl inthe rangeiom 30 °CAo 80 °C, i.e.
S e. a saline

-abowN¥SbRI9L i %i?rr&rm logfefgérlﬁ%rera tres fhie Corversion step

concentrati or drou
proceeds very slowly. In order to achieve virtually total conversion the

incubation period would have to be increased substantially fo more than a
week. This would lead to stand times which are unacceptable in the
biotechnological process and weuld also substantially increase the risk of
other forms of contamination of the protein solution (with breakdown or

. .oxidation products, bacteria, viruses or other pathogens). On the other hand,

although increasing the incubation temperature to above 80 °C does indeed

greatly speed up the reaction of conversion, it also results in an increased

formation of undesirable by-products and breakdown products (cf. Examples
1 and 2). If stand times of up to 6 days are acceptable, an incubation
temperature of 35t0 40 °C is particularly preferred. In cases where incubation
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mM this nolarity preferablyy being achieved by the use
of a phosphate- buffered saline solution or "PBS". The
di sadvant age of the | onger incubation period - and

sl L LBARRRhL L5l bBSRRS B TR o RSB e
out in merran & Grdnae. gl S0asBu0 7oasHsdPIC t Wemﬁer@}uﬁé%t%en 0

a e to obtain the protein preparation strailght
an Mﬂf{ hReturalyralep Perdisedhpsiesiedinesulishy si ol ogi cal
salt concentration. The buffer solution in which the
nodi fication step is carried out may al so contain,
TheqH ektepheubatirighbftdr sdiitRyrositiuld BB iRt RFNgEFBM 28and
reseryative, a 20 conplexing agent, stabilisers,
'ir'rter i (YJPdEﬁLgW @ a6 @nget dt isTHefaraly s theoiange from 3.5 to

7.3 50 3 A 555, WA s

frotrebnbe 64, uners preterablyve tsd gt fepm 16 s 8lsnd Bidre

| o | rder h|e e virtually total conversion
pr‘%ﬁ'@%%ﬂ#@ﬂﬁ%@‘&rﬁ'ﬁéﬁ uld have to be increased

substantially to nore than a week. This would lead to..
stand times which are unacceptable in the
With asuiaplel dbgicsadf the ebeyve panametars e gl ao desdritteatinithé | y

P e ob R e LRl s iR e
anprassiend, pd&éiﬁlfhigﬁer\é UsE%, 96%0bMs8% PHid BERBAlagd
t he ot her han 0 alt %h i ncreasing the incu atl on

indjcatingrthe @moury 0&@&“@'86‘” dbé@eteﬁ‘d@l@d e.grastheyarepasier
S SR el A

prekseehlcdkbqumtadu@bsm(c(lfdln@anyrﬁérﬂanmrﬂg amadurd of Gin-Me™d and
mes of are acceptabl e, an incubation

PO?%%&%?%IFE‘ FHPdgstSt%\%@her py- Pﬁ%\?tﬁqté 9 Braakdewer ripdiets).
In cases where incubation 11 should be significantly
shorter if Eossible, the incubation may al so be

Aceeidingt® anatter embbdimem @f the mveation affiotessior préharingsd

T tures between Cwll naturall
Py E B bRt Ry dpe ulieh SOmbrnes B eget eoliowing
stepgcubating buffer solution should be in the range from

2 and 7.5, i.e. in the neutral to acidic range. It is
- PISPSFiag fobi- MCl?ﬂdoreaar@éIOﬂmm rscerobinans metisd by

oSt TR loddh RARNERIHE A% % Ponl S

- ommfaelyawnpenmamﬁgeam@mgpuf 19 heTGhaVIBPo1 2BAtMEEIN the
GIrPR/I%F?r ag'le\t;aratgr_il grf1d %ggllljy} 's selected.

- converting the GIn-MCP-1 which is contained in the GIn-MCP-1 preparation
or which was contained therein before the concentrating and/for purifying, into
a pyroGIlu-MCP-1 preparation which contains the protein molecule species
pyroGlu-MCP-1, this step being carried out according to the "Process for
preparing pyroGlu-MCP-1 from recombinantly produced GIn-MCP-1“ as
described above.

This process may optionally also include, for example, buffering the pyroGlu-
MCP-1 preparation or further purification, e.g. by a subsequent step of column
chromatography, dialysis, ultrafiltration, etc.
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10 Wth a suitable choice of the above paraneters,
e.g. as described in the npl es, the pyroQd u- MCP-1
vari ant nmay be obtained witha purity of 90%in any
case and possibly higher, e.g. 95% 96%or 98% this
percentage indicating the anmount of pyrod u-MCP-1
(determned e.g. as the area under 15 the curve in an

Méﬂﬁ’cb@s et BEdAITidy ﬁHddnﬁﬁmQﬁ%téﬁﬂsﬁ}%@t‘éEHﬂfﬂogp atngﬁlown

-1 present in the solution i nc
Th%ﬁﬁmnrﬁ@ ambaricutr, Ermentzrion, andficatiss |cbheerob(ahim i @l

t kd d
ot S5t 1A% LV BERINSL B2 e davm B gpuctioh
vammmcpemtsf 01 a pimeltbsiepgracdds'pye Oﬁtﬁ s }etﬂé&f@ @:hbanﬂed or
vi ded which conprises at |east the fol

Wh@ﬁlé E’Q”f’@d pleBal pried qlutionoas the stastinaselutiony It :Isealso

oAby B oSS g, G

commnteeh@lr&M(hB Talmdhore Pess Mpm:t.thw ﬁwaﬂwﬁﬁnﬂe@ fhrnaigned
reparation, and finally -

IyORRHBES i7 REGTHE EPFRYCE: S e & vahinepnuerted fome and is in
dudadeut BAKARPLAIGfon Shd AL RoNGSHEP G pIRSGRIRICH

~ before the concentrating and/or puri ylng,
accpmllog;tg tveRbove pepeesst Natunaily ctheoprotein ssiution gistairgidhafter

con R FPR gD RREMFY iV bRtyerRtilSetbr 30 pr apar i ng

pyrod u- MCP-1 from reconbinantly produced G n- MCP- 1"
as described above. This process may optionally al so
The pradugkof the process. ramelyfthe miyngGuaMGRH1 qBieparatc dubjected

th f t b
to NeFBRG ok oflon GvsEiioMnconthianan ogr aphy, di al ysi s,
amolitrd Pyrb GRI-MEP - 1€6Cat 1&3st Q(?%‘ﬁﬁ‘é RELIPTR WSS % aﬁlﬂ more

r econmbi nant errOtel ns by biotec ogy are known.
prefesaRlyiaf deastPG%r, iasad an thidotad coatand of MﬂHIPHf {anvieoied plus

ot tep The ,s
uno PSR o o el ey PRl 4Bk examle),
vari ous points in a ' rrultl-step process”, i.e. with an
as yet largely unpurified or wholly purlfledl\/CPl
ThedewhdGin-ser mrp@m&CPh‘e) pr@parangn sodans that in the garidso

stag%%{k?fﬁ@% Zb?{pg?%% Wﬁtﬁ 5 Br8fein ILpR3Rt l% RESSIEES o N

(buffer) solution and hence other components may be present in addition to

the MCP-1, i.e. in any case the ions of the buffer salt used and possibly also
other salts, antioxidants, stabilisers, antimicrobial reagents, detergents,

preservatives, complexing agents, etc. 7

According to a further embodiment of the invention a composition is provided which

contains pyroGlu-MCP-1 or a pyroGlu-MCP-1 preparation obtained by the

processes described above, in which at least 90 % of the MCP-1 contained in

the composition (converted plus unconverted protein plus by-products; i.e. the
. “area under the curve" in an HPLC elution chromatograph, for example) are

present in the form of the pyroGlu-MCP-1.
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converted Gn-MCP-1 in nore, less or practically.
wholly purified formis Iyophilised in order to
improve its shelf life in as yet unconverted form and
is in 10 due course put back;jinto solution and then
converted into pyrod u-MCP-1 according to the above
process. Naturally, the protein solution obtained

Thabt B dieMINes 8ls8RelkQo %WI\?@D ephrdBY, pﬁ%cﬁ,@eg byllae

Cess,

hilised. The product o
reﬁ%'@)@qpt,\y@e @%p@rﬁ;gp@{lwwﬁ ps@mrgot%cbncﬂﬁaﬁtmulﬁﬂﬂfr@f@rébly in
o, W R SERYT o7 bl WD Pl s repeat 5 enseCbs

M%ahdﬂﬂrmreprqma@@ rrabcbmnﬁ;tn éﬁ.ﬁ%‘ss%ﬁ c@llsk?ﬁé %c t&fh MPfrequent!y

nte t (converted onvert
“Oﬁﬁéﬁw fﬂj%\f%tf@"@nmﬁtwéo w!rbwmaatamprcfcmct:on

lﬁipép@éredaﬁ TB@G%EJE éllﬁﬁ‘?% %F‘}%{rcoods in %a%lthe RYroGlu-

(Sr eﬁar atlion neans’t _ _
Potebtained omtr pyGIUdIGP-$ ppessatibn iobtsthss OniRE thetdim

soI ution and hence ot her conponents may

o
th‘{h SC%LL’EHF 'ﬁ% SFRPITTIPR B theaumee bpdyiwil nat beemycc@asketed

e pr

andfoe siziyisted ahB il tHdeairepfbns & tf@e.—n: rgt%?rgﬂﬂ% glln(gfo orfroma

ot her salts, antioxidants, stabi
ProteiRguRPaatims ehtginsckons pabmsaaﬂcleVes conpl exi ng
agents, etc. r According to a further enbodi nent of

the invention a conposition is provided which

A diseiisad nﬁmmdsﬂ&uof'\'fﬁ% kind" Rap 36%0%3» P(Eﬁra}[ erﬁ&ﬂ th%ﬁn?r a

obt ai ne the processes describe
phaf@%%e(”“@‘g W%IEPS'E'% whtsh-contedns, &1 arsditianito aB0 t he

m TN PL MR bR PiakEs irallyars d wiichel o 9bih o the
totaHRIEP e cbmtent (durveRagsas UnchRferfPARIE e by BaERs),

in the formof the pyrodu-MP-1. 1

CONYERUPRA) @xsiRierts ans eardiers, saits, ARG:damts ep@bilisens)
thod articularly in

I nant
a""ﬁﬁﬁ%g‘%ﬁﬁ?gée@%uds S BiSerYiNes sBNplexing agedts etc.
1SRG e pbIRA 1R, 6 Mled b Babrfy 01 10 L P esen

ﬁ)éroG u- MCP-1. When qErepare
suff%rgp Ofhan @rierial acolupivef mmmqh &s iropartichldpiRAODEor

0] attern- i ke in natlve
CADB?E ﬁ%?%‘hg’ﬁ ﬁﬁﬁﬁi %Sf?—ﬁ'”grsaﬁ A/eRBROSKien 1ag e 0.

therapeutimaily effectias Gl
@ r)oGI uclt\j/CP 1 prrgpbgréatg?%%d%g%ﬁéhg% rYl mE’gtaﬁ%QSP orm
'”fusm eE intre fosmi of awﬁﬁrf&éermdbr(wmsuedlgeltmnwmn the@aCcP-1

protelh id rdl@hs&§ oPLY S ?§:¥ly ‘?ong period.

Surprisingly it has also been found that, contrary to expecta:ions, the
incubation of a recombinantly prepared MCP-1 protein preparation in aqueous
solution and at elevated temperature does not lead to its decomposition and
biologlcal inactivation; on the contrary, with a suitable choice of a number of

‘ parameters this step, which is very unusual from a biotechnological point of

view and is usually inherently undesirable, results in a surprisingly

_ homogeneous biologically fully active pyroGlu-MCP-1 preparation, thCh

retains its homogeneity even during lengthy storage, i.e. is more stable than
the GIn-MCP-1 (starting) preparation.
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and/or sialylated and will yhus differ froma native
protein of this kind or froma 10 protein preparation
obtained froma native source. A disclosed conposition

Boffestdich 44 0 Bl B ol R, RIS ARG B
Eutapeamnakﬁuhelgra)ﬂtlrr@/mfoﬁtkewﬁﬁabpmﬁ forBleR) depetideheant
% 95% or 96% of the 15 total MCP-1 content

me(geg'aﬁxﬂéﬁni'%r&uﬁmgdlﬁlﬁ% MJEeh aee prrassdrpihesdiigs prasuiactaners
with IR Btfrh Q8PS rgiq‘?:‘ﬁhg RO Bafidbt’ TRLS: tgéiﬂmé@gg%tgmrgn

anti oxl dant's, antim ¢cro
quelﬁtoe‘r Igm]tcssumplppmofawmmdemonmr@m fig ex@ffpls, thetplrity of

d | d b d
plgﬂ"i‘reﬁcf?u Eﬁ@?’ﬁﬁﬁ ﬁ? éhﬁgHPH%/rﬂ%% E@Spereaéq‘:’ue@{w RIPduction.
Thess thras asaee&rérb%m@é sﬁ’%ﬂ%ﬂéctlo%ob -Q“@eﬂtlra‘?%lgem

corrprlsesamnlsterlng SucC acbrrp |on|na
preciesiia petei licensingedfiiepharmaseuticals bye. a:frtsgs waknha:omame
n the formo

e Bbul 2R shb8neet Sy Sraihia fatpee Rsp deived

thepéiﬁdirﬁl (prat@insehaalerRbaE fpréteb@lyfclabis %&%ﬁbﬁ@es P on E—
Surprisingly it has al so been foun contrary’to

Oftgnp r&tquﬁﬁaﬁenttm@p@aaﬁmatha)(@lq)pharmmmmahamwhe

fraBEfRT 8h APVl aGhfiuf FHRUEI Pt "EORE RBIe antie

substancEcbagms oh iagrotial habé &b Bgistnlectdtdrs mt@tslf\@an@n the
ary, wth a suitable choice of a nunber of

COfBa(?t ; Caied angti- SEW%p%feC@thWﬁff@ﬁ theyr predyctieninamare eniess
corﬁﬁ%&ecfé‘lﬂ r%g%rg P&Lcrhu‘%r esﬁ%’f Vh@éﬁ‘ftﬂﬂﬂbl altrd éﬁ ¥iructure,

her ent sinasu pr sin

e.gh bmﬁiﬁmmr djheﬂ sppntahéous cHanyicalcrieiaetonmy/ r M&ebvl\zfﬂhé end
honogenei ty even

orl P 550Ky Bpa 1 14 o JISRGSa o Romior: e

cor@ﬁmavggahd(es@p@hg|v@@auparﬁﬁawwﬁetw%n tﬁeﬁg At
e Food and Drug Adm nistration in

thepweacriling Elsmct;mrmaent drethgralinici using thenpnoklac -Hgl

BRG] el SRS R 08, SRS i e

cageeolfratdins, entierevit ishmipbetakit {d MBlrkainitAd @brrBELSRDndag, t he
pat i @o Thus the manufacturer in 5 question has to

strugiiig f¥3f s whi ch denonstrate, for exanple, the
purity of the pharmaceutical product, its shelf life
and its reproducibility of production. These three

In the masesafalne MEPy! prosemithe gadkig of eomniareigily aptgingsst r al

preparaetlons is frequently adequate in many respects for in vitro testing, for
example. However, the inventors have found in the course of their work that
the same preparations are by no means suitable for producing a drug which
would be eligible for approval. Being left to stand in solution at ambient
temperature even for a short time before being administered to the patient,
which could not be ruled out in doctors' surgeries or hospitals, for example,
leads to the occurrence of "breakdown" products in the MCP-1 preparations
which were originally viewed as contamination, in the experience of the
inventors. More intense purification of the GIn-MCP-1 originally provided as
active substance briefly restored a high level of purity, but even this
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precisely in the licensing of biopharnmaceuticals, i.e.
drugs which contain nacronml ecul ar active substances
consi sting of natural materials-or derived _ 10
therefrom (proteins, nucleic acids, proteoglycans,

prepairy$erT elaara s unseb® when- br@nyeéioréd"iﬁ sro?tﬁféhreﬁ'ﬂieﬁf ambient
osed on the (bio)pharmaceutical wth
te“'f!?n%ﬁ'ié%& KORgrating @ dippranpapvalrrogedyredir fHechasis bbsueetn

b dev sed on rotein .

U SR e BA R B B e ekl i not

altqgﬂtheFisdegesaurl fication after their production in a
nore or |ess 15 conplex cellular organi smand nmust not

be uncontrollably altered in structure, e.g. by
S el PR s b BBt e B A e PR O .
an@hmn whéreirs an unasualhaceai rsh sight eiyHiptourtenprddiative step,
@ 'ﬁ sive s]ugg net wor ks bet ween t he manuf act urer
narfigly in %&b‘i aLelP tﬁé tgeResAtuse (Wﬁtqhé'h@s Brevigusy-se@i ¢o
posithidhd ptdifioy PnﬁHﬁiogEn@ut%ﬂgé@%l%&?@l 1t ty, &llal ﬁ'{ep tion and

general ly only met” wit r eat
purifigatig@ preeess. &1 fant.ovkem sarmidtboet dnddrdhé ru:pndmant ah@llysed in

detﬁéﬁﬁiﬂe@fecged ﬁf? ieel%t\@{a Cg,gglgqr%ﬂqubﬂﬁcraﬁ{ﬂ?ﬁ q(r{pﬂ)gl SL%)
vurtualmmmméme ebrairsiahlof tHS oﬁbﬁ%fa%hwgébétanéé B ?\gE'PH

equateln rany respects for in vitro testing, for
'ntOéQQrRMf GIYyieR-d formwehich weas originaly redevded as @ ¢dreaminant.

TG HEE o % PoHl sBiEn B bl bRER.Pid Brebitndion

lnflbmloeblsyohl #s theubatigi avalevakel %ﬁéﬂuﬂe ArdtA8 ‘ﬁhén Thuls an

Ig‘{(utlon at anbient tenperature evén for a s
MClrzk Brepasatiag isehiamest whish, by viniee phits blgh Py whidch

horrﬁcgjérfél F’Ex@ tfolHaﬂg n%:?ﬂ)dhepge? ﬁia?{u@a?tsur Iﬁf"’l%(gﬁ{ﬁ gntorage,
is swtatdabfdous\é ap laqﬁhartrﬁaceutltdileadWB shb%téﬂ&r whicBHas gébgh
wer hevved as contamnation, in the.
SB?&E? Ptﬁg'ém&‘ g Wah the stit sequiramests m@ﬂ@@pondlng licensing
L.l ded
oS08 s, NS S TR o

therppeitiy prduessey based ion thé adtivitpar McRA. was again
unstabl e when briefly stored I n solution and at

anbi ent tenperature. Operating a drug approval
Accopding ddua @adial terbodinsérs aff the uﬁberﬂi@n A pyiL @Sk Yieparation
rTBl

prep iRt A6 B S BRI A8 pbPus SRt in L clams s teod.

- for the therapeutic treatment of vascular occlusive diseases such as, in
particular, coronary artery disease (CAD), peripheral arteria;w occlusive
disease (PAOD), cerebral and mesenterial arterial occlusive diseases, or
- for preparing a pharmaceutical composition fo.r the treatment of vascular
occlusive diseases such as, in particular, c.oronary artery disease (CAD),

‘peripheral arterial occlusive disease (PAOD), cerebral and mesenterial arterial

“occlusive diseases.

The disclosure herein thus also makes it possible to carry out a process for treating a
patient suffering from the above-mentioned vascular occlusive diseases,
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5 Surprisingly, these probhgns can be overcone by the
teaching of the invention, wherein an unusual and at
first sight highly counter-productive step, nanely

d wh
TR e T e R i AV e
phﬁ%dé%béldﬁﬁnpd&blﬁdﬂ?p%ﬁa‘#éh u@fn‘@%?ﬁo@ﬂ-l\ﬂ@ﬁ 'ilgreparatlon of

purification process. en carried out under
fhi& Hedd%ﬁdmlnfét%e%hwlmgétﬂon ﬁr inflesion | fomexarpplet ect ed by
the inventors, such incubation may bring about
virtually quantitative conversion of the origina

Wt&degmi wubetindiviIuGl opm%eh proBéss paanterG shdbil-also be
ich was originally regarded as a contam nant.

notel 5| e ptor BReIPDR! MLROLG S 8 Garginoest 98! B0 ahahest

o R Bl M AT ol R
cagese paversi Says at elevateciatempeiraturedyf evlglr 60%C ORdl taﬁd:ing:l tthe
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cy l@@yrmgu@mateumacrmd@sm'drmlsutgstltutmarreadgarﬁm whichedpaie of
fre BlstlRBR Aot tid: hapBid niriscactenf the22aThe-emiro oroup
of taetgitaimatelat MePe latoht @pma O%Eprﬁmé -RAde! FbusMeCASERPH

of the invention a pyrod preparation prepared
would inhereptly dead tajieseadseddratamationnd thenCtalphatamiine greup

t t I
and 9P erofofd nblE o REIAVE Shef 0 il ke Srnd3RReNt
However, thigiis passisd|{CAB) thebedded Beeadiryy foathée aﬂwémérlsuﬁmdfﬁgs
di sea ?Q,éPACD cerebral and mesenterial arterial

Ong passt xplapatiares whigh shoyld nopbe jrdermgtes restrlctwely -
mlgeﬁ SeHHd féﬂ:iecf’lﬁ@?oﬁ'ﬂrb@rh Fo‘%steﬂr%lérﬁ %?N%Hh tf?r the N
as ar occl usi ve di'seases suc in i cu ,

termmusnmthmrspltehcsﬁ das acidicAm) of §e swmmﬂg abusotieri al
si ve. di sease ( PACD cerebral %gnd mesent er.i al

SO‘%W% SRMINGLQIOYR; 1§ Prefert i baprofenated &rmyd & 8 Rall & free

eletoss & SilEBleRr the ﬁQé]ébBﬁ:ﬁc‘éﬁaE]@”y out a process for
treating a patient suffering fromthe above-nenti oned

vascul ar occl usive di seases, 16 wherein the

pyrod u- MCP-1 preparation prepared by conversion or
the pharmaceutical conposition prepared using a
pyrod u- MCP-1 preparation of
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this kind is adm ni stered ?¥ i njection or infusion,
for exanple. 5 Wth regard"to the individual optimsed
process paranmeters it should also be noted that the
bi ot echnol ogi st will not easily be convinced that he
or she should incubate a protein preparation for a
fairly long period of, ERa s cases, several days at
el evated tenperatures of e.g. 60C. Regarding the
neutral to acidic pH of the incubating solution which
C| otlnun1th&s LS

Raraan by thiy process

accgjrdtr@"tbrthetlmemml ic pyrogl utamate is a nucl eophilic
substitution reaction in which a pair of free

el ectrons acts on the attacking nitrogen atom of the
Fefmdht Hanam no group of the glutamate at the C atom of
-am de group. An acidic pH would
The fererentatign Wesccdrded oot witls ed spaetsfrRddherchl doie12

i faf e S fSitslaiagbatings Coer plassus sores
deﬂ'@‘tﬁ%%@nmlﬁg 'tﬁe [%erﬁ@ég;g?ﬁpt e @?ﬁ&g Xgﬁ%%ﬁk L0Qs L

he i hventors |ngs 0SSI ron -
hM\QrH—d h.lnch?o dihel cnolrolbcn‘ armlbptpnpese qbrmrasterl(phos;ﬂvlajase /20 02N}

hat f ol ded
a GTE ) 3BRiABel i Spdihs fedihee Brfd teliacypinenFor
fermhtaRionf thbf‘;ﬁoéﬁbtﬂjrf?stlﬁﬁ“h Wast gtecsire W tHd éh A4Sk %OLB

solution the am no group S present I n unpr rotonat ed
mef:imrmcontaemna tetepeyatinef Ineebatidrewas cagiddsouivatid7a6 until an

o 961, Wk SR, T8l ArBSiur s {8780 R s farienter and

furtpicp Qamate‘i:l Wit etittingdaridPwith @ suppBNbl SiP af 8T BNt m@ﬂlum
The fernentation was carried out with a strain of

COMEHIREIHFPEE. MGTPUR Balts, (tape elements yegst extracheamino acids

and E@tF‘eﬁ'f [t ATy P‘FI \Qascmaﬁftﬁﬂle?%m& mﬁ@ﬁ@ﬁé% As sqon as the

deri vat |ve) cohtai ni n oW ng e
glugleslsm) putinskead beer uséd upNﬁ@d]shsmhMowggngﬁlzr whs &epin
al.l - pur,pose te e at ase, pPho
congspha tEﬁﬂﬂ*@EtP?gﬁe E,ﬁﬁ RR%PEQ’&'H@%G g%mfiaptlon

of thelptREpabidae prﬁﬁ{oterft%bﬂ?fﬁc%t éLﬁB?‘{ﬁtﬁ@EW 84 %g&h A ! ain

was precultured in the aki ng
phespiade i Wi Medium pedibeen axheubted Aﬂemﬁ@ rmrs thedbiomasat

wag fen{indvifh A% e angtRE R B Haer & OE

Cell lysis and protein purification steps:

The frozen cell pellet was resuspended in four times as much lysis buffer (200
mM Tris, 55 mM NaCl, 5mM EDTA, pH 7.5) using an Ultraturrax. The cell lysis
was carried out by two passages with a homogeniser at 460 bar. Cell
fragments were removed with a CEPA centrifuge. The supernatant was
optionally filtered with Polysep I (1.2 ym) filters (Millipore), and then loaded
onto a column combination consisting of a Q sepharose FF and an SP

sepharose FF. The columns were equilibrated with lysis buffer.
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further cultivated with st'péring and with a supply of
air at 37C. The nedium contained glucose, various
salts, trace elenments, yeast extract, am no acids and

AGE i RBIngas CRReRTe IR ot SemBlneton Viskwaars weewsi
buffer Mgt stapmeowdcg%n(ﬁé’@b|aWﬂ§ed<@mtTr?é3§P<§b§héFBse%as
the intended | evel of 40% by the supply of gl ucose.

wasghed withysis huifestthen it Mhresade lysisomstes) andvithpysis e

ol AEh A Rl R §RR R e 45 WP R Fatnbos Mas
harvested with a tube centrifuge (CEPA) and stored at

-70C., 25 Cell lysis and protein purification steps:
Thﬁ‘lﬁ*@-‘?‘?d\é%s@@q Wil prsmoniem swWeheteda@dinal soneentratiomess 1.3

L e T e T

a phasytssphaedse oblumn whizhpess egeiibaitéd with OB MY amnsEHiumt
480 bcelr Cel | Sragrrents were renmoved with a CEPA

sulpBate i Y% PY¥RD-super nat ant was 30 optional Iy filtered
with Polysep Il (1.2 pn filters (MIlipore), and then
| oaded onto a columm conbi nation consisting of a Q

The 8pwaefphenyksephiarase $Rs appiibdro seS difce BORE G colmanwetieh

L

buffers st d Buff e c saémf%@
- 0?1?. T%?HSP se%:}gr( %%?t\%ali g{/\mgé m)w?t‘ﬁ rﬁ?}?fiﬁ m@uf ero e

lingas gradienhfrem2Qieduifier B (9% EtBHE f@1 Y TRA) ta TO%I yffes B in

' The product was eluted in a |linear NaC
108?%”?@%@'.!%%!% eluate was salted wi th amoni um

sul phate to a final concentration of 1.3 nol/L and
centr_ifu%epl for 15 mn at 3200 g. The supernatant was
Co a phenyl sepharose col unm whi ch was
ThEWHidd : > . I . s
buHéét??‘.F&t (%gjt%gqulg\?vdiﬁfe pﬂerﬁjﬁé Pgsggg'd!rloi :s%)ﬁ\?éés&é%%rfhéd 40
MM,k 63burce AtcdrBifigdolauprefalredembadimentialviahreabidsbtwieeh
| vsi uffer. shing. was then carried out with lysis
6.0 85 Vs Biab e 15 el PH Qe EQTKETSErISaH e Therpigtein
corfepiidionWass BEMRM 0.0 ahd 1.DPEGMLIr adi ent from 20%
buffer B (95% EtOH, 0.1% TFA)"to 70% buffer Bin
The solution was filter sterilised and incubated at temperatures of 35 - 80°C
(in different batches)with gentle agitation (60 rpm). The progress of the

reaction was monitored by HPLC analysis.

Final purification steps:

As soon as the end of the reaction was reached, the conve'rsion solution was
loaded onto an SP sepharose HP column which was equilibrated in buffer A
(40 mM phosphate, pH 6.0). Eiution was carried out with a linear NaCl
gradient. The NaCl concentration in the eluate was about 350 mmol/L, and
the protein concentration was about 3 mg/mL. The eluate was diluted with
buffer A to a conductivity corresponding to 250 mM NaCl. Then it was further
diluted with 40 mM phosphate, pH 6.0, 250 mM NaCl until the protein
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diluted 1:10 in different buffers, e.g. phosphate
buffer, 10 - 40 mM pH 6.0 - 7.4. According to a
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and staredat 4° (ma' -pott eintil reedm@merfatm@latems bet ween 0. 2
and 1.0 ng/nL. The solution was filter sterilised and
i ncubated at tenperatures of 35 - 80C (in different
AnQ&ghes) with gentle agitation (60 rpm. The progress
e reaction was nonitored by HPLC anal ysis. 25
Theipregresaf the aoma@rsiohegbap dissussehabhsvd Wwas enshitred b? RP-
e _conyersion, sol ution
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carybadiesntfromiiee fewdl chremetagraphs sihown in Rig. d| aferdShsapprox.

902*’%*’ BN onieletloR Py REITNEPH St ot Baton
tertseraturens B8 90/i HPLCOARAFRNshdged that B fdb H@Gﬁpma’é‘sﬂdges
it was further diluted with 40 mM phosphate, pH

hag ymag REEerlint i | the protein 19 concentration vvas 1
mg/ mL. The bul k solution thus forned was filter
sterilised and stored at 4C or -70C until ready to be

Figt Brshaves e kinetidsysfithe redctibheofBIRIVERS1 & plSIu-MCP-1

g e RS GRsaRS ot SRSl at o e i FRiIpof §a8 action
mcFe%"s%% emafn%@rltf nggéééfztlvﬂgms r?%r%e%% J%ﬁaé?%zé'lﬂg. 2gnd

H
b

and at t
notdarthbecb@mtefrrsemthe four chromat ographs shown in Fig.
1, after 48 h approx. 90 % of the protein had been
converted into pyrod u-MCP-1 at an incubation 10

SintiRiMeaslioH Batérndlvdre dﬂ@b@e@ﬂﬁhé!ﬁ %érr?ﬁ‘l?vbﬁﬂ thd @BI}\té}gIOhWO

dlSU|fhlde bri dges had forned proper shows
stepre O« Nbﬁo@g%acqtat@ buftast plorb. 5 ord®. A M/rspdmm oltrate buffer, pH

under the conditions described. It
35&?%%#% s) the duration of the reaction

The reaction described above was repeated except that temperatures of
24°C, 60 °C and 80 °C were used instead of a reaction temperature of 35°C.
As is clear from the data assembled in Table 3, no satisfactory yields of
pyroGlu-MCP-1 were obtained at 24°C within a reasonable time. At 60°C and
80°C, on the other hand, significantly higher reaction rates are observed. The
reaction rate at 80°C was approximately 50 times the rate at ambient
temperature.
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1. 240

| ©8i (
031 22

oRrstdNt 96.6
4 7.5

20 chﬁhbs%terrkﬁﬁiqjosphat el

pH 6% 20 m‘MGEPIos

:)hai X pH 6.80 3

5 95.0

pH 7.4

20 M Isdhral o0 966 20 yrphosp p 60666
TMPEsal g8 D0 phoéghat ) pL"%ZE 30 ixmc H2h e13
20 AM4phosphatenpi9 8.031504m Yl phasphat e pidap. 0] 15@ g7M|3B 6 ¢ n.d.
Na .041 16.9 5.6 d n.d. | NaCd 20{nM phosphate pH|{6.0 5%
tOH 35 0.108 6.4 2.1|d 95 Conrparison  est 2:
20 AMGhéspkRie/pl@ 64 §h% BidH | 2035M PINOSPNGE e PH 845 ¥BST 4 | o5
|_Tween, &r% B % Et OH, 0. 01% TFA 35]|0.040 173 5.7 d ZQ pH
Corﬁpa¢lsmt¢st2: not determined3sthe|endosf the wmgacti er had nd.
zo,ﬂgt He§SRte" piaeed aftern the spegified tipe 5
p aﬁlrév,&’fll hi gher re¢action ténperaturp favours the
Pa$mwem,ms% BiOHby o % OENGt S 35 0.040 17.3 57d 95

n.d. = not determined, the end of the reaction had not been reached after the specified time

Certainly, a higher reaction temperature favours the formation of by-products

or breakdown products, reducing the purity level - particularly when the test is

carried out at 80 °C (Table 3).

Fig. 3 shows in high resolution the chromatographs of the elution profile of

pyroGlu-MCP-1 preparations which were obtained under the conditions
summarised in Table 3 (20 mM phosphate buffer, 35°C, 60°C or 80°C). As
can be seen from this, significantly more impurities occur with MCP-1 by-

products or breakdown products at high temperatures, even with a short
incubation period (e.g. 3 hours at 80°C), than during five days' incubation at

35°C.

The content of (e.g. 5 %) ethanol (EtOH) in certain embodiments of the
process resulting from the production method did not have a negative effect
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or breakdown products, redgflng the purity level -
particul arly when the test carried out at 80 C
(Table 3). Fig. 3 shows in high resolution the

qnﬁ“oma 5 rae%s"dfpféﬁs' ¢ P romHFE Hider Snepris? Reasianiast

RdiGore 120 hha ble 3 (20 nmM phosphat e
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The content of (e.g. 5 % ethanol (EtOH) in certain

enbodi nents of the process resulting fromthe

V& 208 < tlve ef f ect

The ifiifoh RY s, B pBRb s AN B PR e Rt o Rl s
expjmhed\mzﬁe(amﬂemant test conditions (20 mM phosphate

buffer, pH 6.0). Exanple 2: Production of a

pyrod u- MCP-1 preparation by an alternative 5 process
CoR¢&_ldH &igpt 0 .t he inventiqn._The fernentation, cell

' rotein purification steps were carried out

Thagluats pf tHienBduice IXBRE! wad dilGRdChng evith PBSs0 2% Thesen
20eILuate of the Source 30 RPC was diluted 1:10 with PBS,

iBIoHB&PNCoBratgnwas dhen RepmreakuQ 2 Andd4ss madmL,
thegﬂil VRRNRaERAY 4 On %d@ﬂi@ﬂ%@h?‘% uffer cohESn@i’ﬂs sBRRBH

I'n addition to r co nents solutlon
corgainesl; ahayit atﬁ%tEt@!—Ba@chm %erqu MCW@H'Ematmﬂﬂrom the eluate

of 5" EpBLE S b B € ol T eliare el e AoSused S

polppdomtemyﬂlﬁk@ wittes Walliphk QoqoM ﬂnlnl Nﬁl'ﬁ%é’r%) eRdIndUBated at

pore) and incubated at entle
35 @Wﬁtatg%ﬁle aghfation. oieROasess ﬁfethee"aacﬁmmwaamqmw@d) byd

HPRY aridlySrs 408 5%5h 35 15 oA tAS rddlfiof MohdleabiEq EGC ' O

was re conversion SO

conversiadisafutionexasulviatiiafite Rel Witk @n P21 2nEDBrase) b@hérke (3k,
and the

Milgospe e RohEBS: BV wees 2§@0€%§§S§u§8@w;@ow@s
o SRR L R e

glasm gentainarsithrough a Millipore GV filter (0.22um) under sterile
conditions.

Analysis:

The progress of the conversion step was monitored by RP-HPLC. As can be
seen in Fig. 4, after 5 days more than 90 % of the protein had been converted
into pyroGIlu-MCP-1, while surprisingly in spite of the long incubation period a
very high purity of 95 % was obtained (Table 3). As is apparent from a
comparison of mixtures containing 20 mM phosphate buffer and those
containing 20 mM phosphate buffer plus 150 mM salt (Example 1, Table 3,
line 3 to line 6), the relatively low speed constant in mixtures containing PBS
as incubation solution may be put down to the higher salt concentration, ionic
strength or osmolarity.
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conditions. 25 Analysis: &2 progress of the
conversion step was nonitoreéd by RP-HPLC. As can be
seen in Fig. 4, after 5 days nore than 90 % of the
protein had been converted into pyrod u-MCP-1, while
surprisingly in spite of the long incubation period a
very high purity of 95 % was obtained (Table 3). As is

E appar ent fromta 30 conparison of mi xtures cont ai ni ng
xampia/Bq Hrepaeationtaifa el it

el 1A g HESE e const ant
Ths&vg;ca?éﬁa&&? 3%%%%58@@? aiggflan %%%ﬁ%%?ﬁ%%?n“ﬁlé‘é?wgs‘iy
dil g8 Eorlen@eiBh 8F DIYmgAAL .W&% Eﬁ)@ga%%i

a pharmaceutical conposition base
hy@rrog@arﬁtqwham @@tﬂﬁ@wmcbmmﬂen gotassEmadmh/drobew pHospiates

T t bt d Exanpl e
pHy7.§). o RN TG D2 % Tye8a Boaid uansBieinicmast 6. 1
com@irigrs iim V&Eﬁ]e(ssﬁﬁ i Q'Fabqrrhéjr%d ﬂ#a?ﬁ‘%c%ﬂilcé(]%@hg%ﬁ%as

phosphat e, potassium chloride, potassium ogen _ _

T

 cleghguppidiess anspdowgiess ainstcarobe adriimigteted By %Jemmo:zo

mfﬁﬂgntransferred into glass containers in volumes of 1
The finished pharmaceutical solution was 10 cl ear,
col ourl ess and odourl ess and can be adm ni stered by
injection or infusion. Exanple 4: Conparison of the
Exampled| Somparison efithe biglygiodl actVEPof paGIGIVMEPMCBnd GIb-
M gsuring principle: MCP-1 binds to and activates the

-1 receptor CCR2b. The activation of the receptor
| eads to an influx of calciuminto the cytosol. This
can be 20 neasured using a Fluorescence I maging Pl ate

MegsHrag oipciolR: Mol ecul ar  Devices). To do this, the
i nactive fluorescent dye ester Fluo-4 AMis sl uiced
into cells which express hCCR2b on their surface, this

M(H%{‘Ietmndhemabd iaotivates day MCBY reaépiae 0 RERITIHRSAGTVR$6S of
m t he, f| uorescent dye binds Ca2+

| plo? 1683
the recep or leads to an influx of calcium into the cytosol. This can be

measured using a Fluorescence Imaging Plate Reader (FLIPR; Molecular

'Devices). To do this, the inactive fluorescent dye ester Fluo-4 AM is sluiced
into cells which express hCCR2b on their surface, this ester then being

cleaved by intracellular esterases. In this form the fluorescent dye binds Ca*
ions. On excitation with a wavelength of 488 nm there is an emission with a
peak at 528 nm. The intensity of the emission is dependent on the
concentration of calcium in the cytosal. The change in intensity of the emitted
light thus correlates with the concentration of calcium in the cytosol which is in
turn dependent on the state of activation of the receptor.

A characteristic time-triggered measuring signal after the addition of MCP-1 is
shown in Fig. 5. It is apparent from this that after the addition of MCP-1 there
is a rapid release of calcium which is linked with a sharp rise in fluorescence.
The peak (b) is reached just a few seconds after the application (a). The
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ions. On excitation with ajavel ength of 488 nmthere
is an emssion wwth a 25 pédk at 528 ‘'nm The intensity
of the em ssion is dependent on the concentration of

- [ ' e The, change in intensj of the
inteRbevech bCanlcBhah (i BERiin Sruiebiclonts Suds
20630 sat.ci umin the cytosol which is in turn dependent

on the state of activation of the receptor. 30 A
characteristic time-triggered measuring signal after

o S ), o, B0 oy

valuesras thiey ae legs affactédby secén@@*y@fﬂé&tﬁ#ﬂ&ibéi(é. | adeielum-
e pea i s

. Wth a sharp.rise jn fluorescence.
'”%&B%’F%‘Bﬂ%fa&ﬁ ‘B@@Jﬁ"&mﬁr@ greciseemappiieiant shpesgible.
The 23 interval between the application (a) and
maxi mum stinmulation (b) is roughly 20-30 sec.-In the
Prepayagion e stahdy exovessihg GHAINGCROB-Kaselar ri ed out
using the maxi num5 values as they are less affected
by secondary effects such as e.g. a cal cium induced

Theaotlingtegién Bkthedinarh eCat FodlpAe: );@"e%%ib%%k_“ﬁ&fééfsﬁd?ﬁmbz

IS possible. Preparation of s expressing
D288 hwerammlifiegddry RER1 Thendhe dddthigh BagiHinXindl ftagméntraas

_ bank. i on No: 9984)  was
clofEH e 4 R T B 0K B BBl hetmensigaecrwish
plasedd actinged dméxpressiéXRegsl on vector. CHO K1 cells

were transfected with this plasmd acting as an
expression vector. 15 The cells were cultivated in a

' iu an .
T o R R TRy e Mo g resi
and oeguledy bass?@l) . ©h ?fh@ggso lwlbférfe t%;ﬂqdﬁukerﬁéﬁ?ﬂom é%l%swere

rnjn star) w of culture nedium an
piafes? pU{ B ariE el abod hbis (Capicctiosian with 46 1801 Giltgeo
medidn 2l 146t t6 abpk hl| @S her o
measur ement s vverté/%éjt’@gt%ro%'?uﬁg%g#ng’ssa/@qztﬁgs %
relative gmidity. tlesll the assaysotheahkasiremenbswane eapieatas four
re prepared. Hanks buffer with 0.1 % BSA
prot ease-free) was used as the diluting buffer for
the various MCP-1 preparations. Hanks buffer with 0.1

% B%A was used as the 25 blank control. Then 40 pl /
On\KbPI gyrofhe dest, iybohalbihersukstancedeletestwererrepatdds Hanks

buffdiy § BpRYE SRProt8ASe-+REYRAS Teb Us 2 dilifing Bl forthe

various MCP-1 preparations. Hanks buffer with 0.1 % BSA was used as the

tim

blank control. Then 40 i / well of Fluo-4 dye medium were added to the cells
and the preparations were incubated for 45 min. at 37 °C, 5% CO,, 95%
relative humidity. The stained cells were then washed four times with 60 yl
washing buffer, leaving a residue of 25 i of washing buffer in each well. The
cells were then incubated with washing buffer for a further 5 min at ambient
temperature.

To measure the fluorescence the FLIPR measuring device was adjusted so
that stained and unstained wells differed by at least a factor 1:5 and the



relative humdity. The st ah&ed cells were then washed
four times with 60 pl washing buffer, leaving a
resi due of 25 pl of washing buffer in each well. The

stoffid Rl bErmPlt R flo sttt 2o iherdvelt
seftingsWarer escence the FLIPR neasuring device was

adjusted so that stained and unstained wells differed
by BKCtalips a fact4B8DNE and the 24 stained wells had

app 11,000 flu SC, count.s. The other FLIPR
setF%Sgss'&d\“/ere: acgﬁgﬂ%ﬁ%@aﬂﬂ]wgsi on: 510 - 570
nm Negativep assdctnNeigaks/BS /A o bﬁmgbﬁé‘én WaAeIAdSCortrol)
conpari son with blank contr ol ias subtraction: 6 (=

| evElas sbtERctionhe GdF lavalingalhtreoweliated? hgfara@dding the
subst ance) PresoakS&f) téﬁgeti ps: with 25 pl of the
rel evant substance S0l 4tToh from the substance pl ate

(= Rresoakofiilge Hps:aditte2bqi of #Hk wiideinetibstand®@olution from
measuri ng process ‘Eon'pri sed the following steps: 6
intervals in a 5 dB8 subgtansepialg (=dubynisiganadbesion
60 intervals in.a g8 cycle 18 intervals in a 5
sec cycle For evaluati on the maxi mum si gnal of the 78
intervals after the addition of the substance was

d. The control mxtures ed. were: 20 bl ank
Théc"i'ﬁ?%%imgfwc%se‘;g%wBfés%‘-“[ﬁﬁéléﬁ‘?\%wg ¥t i ve control
( AT®)nteh&ls mglge@gcyag staining reference control
(standard -nmonitoring the receptor expression on

t heledl rsg%s't@age gddedcal cul ati on for determining the
25 ARV f 0 anpl es The sanples to be
Eﬁt&\}aﬁs Aal gd}f‘%béé

tested were pipet allel with the reference
conf 8 ghtefvals in a 5 sec cycle

For evaluation the maximum signal of the 78 intervals after the addition of the
substance was used. The control mixtures used were:
blank control: for negative correction
positive control (ATP): for checking the staining
reference control (standard): -monitoring the receptor expression on
the cells
-basis of calculation for determining the

activity of unknown samples

The samples to be tested were pipetted parallel with the reference control in
identical dilution steps. The concentrations used in the tests were selected so
as to be in the ECsp region of the reference control.
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identical dilution steps. The concentrations used in
the tests were selected so " as to be in the ECso
region of the reference control. 30 25 Conparison of

CoMfiarkschl GRERL] B ALARILABAR DS 48 nd Rot "

ACCO g tO Sammy ot Sian ‘

acporeliray fat therisvdritBat ch 071100kh" and "Batch 0141921 5
prepared by the process according to the invention and
an MCP-1 preparation prepared by the reconbi nant

. | L j [ | i
TWERBIBGIL MR Prebfalich® (iSh 3T DBaRt atRy ey B2 ders
prapased by dbe progesstaccohding ty ¢ inventicn 866 ahiNEP-PPRYaration
e§I\/[3Pb %epar ations, obtai nable from Peprot eqh)_were
prensted By ing rechmainant methes whosedd tersyisalghiasyoe igreup had

noOBE&Y taared ihkea tsagg%b Sgrrgﬂg? ﬁpth%ﬁ%ée%e%tgg\?gcgrsd&g

ITE&_SUTGI:TEHt curve recor s des
to thiegnvetiorvas testribed alemits GACPECHRpasktioes olrainablel feemed

PebRiiabdyoE Rt s5peres BHinG i AusiTReRTbEY ho

_preMiousghy ETHe BO-ARSs H@ieéﬁhﬁ%ﬁbmathblfn rér'n%ﬂ% ﬁhe&fag%gcgorrded Tz

significantly (Fig. . e ECso value o t
as gegpived pbavert gt8).be worse by a factor 2 to 3

(pyrodu- MCP-1: EC50 = 7.82 nM MCP-1 preparation

from Peprotech: ECso = 20.76 nM. 20 The bi ol ogi cal

Viratly vdéntioal ECagvales Riete dbdined Sorhs 18 oyHGlLadcrs
follows: First, a positive correction is made to the

PrepAraiiang. phie thavalugs feoiedEPat inseparatiomns accasdingte the
SR BN GO B sRhrtBotl e 0 st

value o dine [zdter p_oépar:aﬁorapcmm_ tofbet \lve?sethiwh@ factér Xsd BYpyiiGiu-
rC ag _ e activity of other preparations

M(ﬁ{j—ahﬁg;‘éo "é.%g.gé %F/ﬁé\"égﬂ Bf%@ﬁatﬁ%ﬁrqmi Repratacti kCed = 20.76

nMaccording to the formula %aCiVity(sanple) =
FU(sanple at |e-8M x 100 %/ RFU(standard at |e-8M

30 In the above Exanple, as shown in Table 4, this

Thel bRIGScd SRS o T By BASHL M, | fOL L he

t he

pyrod u- 26
First, a positive correction is made to the pyroGlu MCP-1 at the concentration
1e-8 M, i.e. the value obtained at a concentration of 10 nM pyroGlu-MCP-1
was set at 100 %. This is in the almost linear part of the ascent of the curve.
Using this percentage signal the activity of other preparations, such as e.g.

the Peprotech MCP-1 is calculated according to the formula
% aCtiVitY(sample) = RFUsampie at 1e-8M) X 100 % / RFU standard at 1e-8M)
In the above Example, as shown in Table 4, this yields a value of 48 % activity

for the non-N-terminally modified MCP-1 preparation based on the pyroGlu-
MCP-1 preparation.
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Tabl e 4: measured vali (neg,corr.:Hanks/BSA;, bias

substraction: 6) value 1 va? e 2 value 3 value 4

pyrod u MCP-1 (071100kh) at 1le-8M 12137.63 13919. 36

é@2§6 6 13249.68 MCP-1 (Peprcotech) at le-=8M 6216. 81
89 6836.11 5425.31 average SD pyroG u MCP-1

melaSufdd (dhra gcartr ‘HafAksD %A%%%%u&tr&&ﬁm_,% hM:P 1 (Pepr ot 90;1)
UVu. £ U\%‘u |1V .

valg.Z
FYTRCIng: 986K 3B P 17147 Coyl ¢
MCEEBAbLS Ao AR RS e

bi ol ogi cal activity still present ther eafter was then
measur ed USTNg LNE LES| avordge FN anple 4. 10 It

pyroBf: MorA of1hedkn4 1dBRA UK 2888 3PCCULe
MAP Hepkbtdviath e RREPAr at 0Ng 58 0 !Inq-,g@' ed at 56 C for

o TeroTTe TouT Ut wo—Hrours o ,.as shown in
Fig. 7, incubation at 95C results in a very marked
9 uring eft 6: Treatnent alents
% %?y&@f nggr?tefhc‘ﬁm%gén155%585%23%9?(% usi ve di seggé
treati ng PACD patlents a pyrod u- MCP- 1 pre_parat|on as
prepared above is adjusted to a concentration of
between 1.2 and 120 pg/m . Immediately before use
solut i ' dj d oncentration of

pILIP G /R ed into the
pati ent at aflowrate of 2 to 12 M/ mn over a
period of 1 tqQ 6 hours by intraarterial route close to

pyrp@UM@Pohwaﬁﬂr&q@ae%fnrt her 2 hayematde 6cen U ConThahe
bloggléé? 'a%‘i]vﬂpgtllPﬁre’égﬁteﬁ%?éjaf?efrt\fé’s &eb?%é%ﬁ%s%gf th%égpt

ocess preparlng p
systemantixeampleyd. pr oduced A n- MCP-1, wherein G n-MCP-1
is incubated 5 - at a tenperature in the range from
30C and 80C - in a buffer solution with a salt

It weRToBRHtRA R dbRatliNRg '0RBE% WAETL I SMULRCEE? Jrdbaton is
incubated at 56 °C for either one hour or two hours. However, as shown in

Fig. 7, incubation at 95°C results in a very marked denaturing effect.

Example 6. Treatment of patients suffering from an arterial occlusive disease:

For treating PAOD patients a pyroGIlu-MCP-1 preparation as prepared above
is adjusted to a concentration of between 1.2 and 120 pg/mi. Immediately
before use this solution is adjusted to a final concentration of between 0.1 and
10 pg/mi and infused into the patient at a flow rate of 2 to 12 ml/min over a
period of 1 to 6 hours by intraarterial route close to the region affected by the
vascular occlusion. The infusion may be repeated after 1 to 7 days.
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at a pHin the range from to 7.5 until at least 90 %
of the MCP-1 is present in ?he formof the pyrodu- 10
MCP-1. 2. Process according to claiml1, wherein the
buffer solution is a gh Pﬁle buffer with a
concentrationinther?@'g mMto 50 nM and
wth apHin the range from3.5 to 6.5. 15 3. Process
according to one of Clains 1 or 2, wherein the buffer

. soPcesh forgiepaiing plytoGloeCa-hsrom ceoetigeattly praduced Gin-

I~Qxi,dant . .a pr vative stabiliser, an

gﬁ% E'fa‘:aqm @%@@ﬁ? gl‘ﬁd‘ﬁﬁ';"b% edonpl exi ng agent. 20 4.
PfD‘é@&&eﬁ%rﬂh@ﬂﬂw@@‘aﬂg@ﬂoﬁ@b@‘ cﬂaolgd‘:eloar ation,
conprl Si n | east the steps o preparing a

G ninvapb %ﬁmwﬁh by expression of a gene

const r,

opt i onﬁl&co%@%bg% "P%{'? rﬁ'ﬁ‘@?&@"bﬁﬁi VﬁﬂéGPHQM and

d n- J\/@Pabwmlr@(ﬂjgefﬂ@m 2%t/ G n-MCP-1 preparation,

- convertlng MCP-1 of the d n-MCP-1

pr'¢Hi @higash O0rte ©f dhe MGG ig-vevent ipthepfermtafdhe wiyraBlu-

COAtg_Rs pyrod u-MCP-1, according to one of processes

1to 3, and - optionally buffering and/or further

purifyi ng the pyrod u- MCP- 1 30 preparation, the
ortion of - hased on the total content

'9'%@95& %ﬁorwf%{q 3@1@ fli W@e[ﬁ;m &t buiissolutianeisa abeephate

b%&fﬁér‘%ltn §3édnc%9|%ht|3§ in fhe (EPRRIN, LB Btfﬁ‘j Bt gpa.wﬂh
ng to claim

pyrod u- MCP-1 preparation prepared acco

4, a\/ﬂi’éﬂmthe ra‘lgeefm 3IDtBE t he MCP-1 cont ained in
the pyrod u-MCP-1 preparation is present in the form
of the pyrod u-MCP-1. 6. Process for preparing a

. PhRioTRe s dekemiin g@ﬁ@%b’ﬁ Icqam@@mtoalzn'vﬂgereWthe§dffe|}/@8ruluon

wherein a pyro MCP-1 preparation prepare
ac%}lmmﬁlyt@r@alas & detergait,eah antioxidant, a preservative, a

stabiliser, an antimicrobial reagent and/or a complexing agent.

Process for preparing a pyroGlu-MCP-1 preparation, comprising at least
the steps of ‘

- preparing a GIn-MCP-1 preparation by expression of a gene construct
coding for MCP-1 in a host cell,

- optionally concentrating and/or purifying the GIn-MCP-1 contained in
the GIn-MCP-1 preparation,

- converting the GIn-MCP-1 of the GIn-MCP-1 preparation into a
pyroGiu-MCP-1 preparation which contains pyroGlu-MCP-1, according to
one of processes 1 to 3, and

- optionally buffering and/or further purifying the pyroGlu-MCP-1
preparation,

the proportion of pyroGlu-MCP-1 based on the total content of MCP-1 in
the resuiting pyroGlu-MCP-1 preparation being at least 90%.



7. Medi canent or pharmaceutical conposition containing
a pyrodu-MCP-1 preparation prepared according to
claim4, wherein at |east 98 % of the MCP-1 cont ai ned
therein is in the formof the pyrodu-MP-1. 8.

canent. .or pharmaceuti cal i.on according to
c| a Hfl’zPOSIUaﬁtE fﬁ%&%%rwmﬁ‘%gp@ﬁ bpaﬁsgmra%gprepared
buf fegordihy &9ditamn %ﬁ&%lﬁng OfbisP G@b' Y30l the MCP-1

detergent as additives. 9. pyro
pyro@tmh@ﬁ’ in ;Ihep@yamﬁ}hnmeﬁphrprbpmd:mmmgpte@emlt anrmthe

ri eutical conposition for the
treg’ﬁéﬁf@ﬁ? nggéﬁgﬁcg?gr usi ve diseases such as, in
particular, coronary artery di sease (CAD), peri pheral
arterial occlusive di sease (PAOD), cerebral and

6resBroassaforapreparhg acphasineecdtisahseanpdition containing
Reconbi 1 par ati on oduced by the process
ac cBY%ﬂfg@l W]al H&?&reltfhé Bm% -MgP a%tnr@payag@n prepared
Whi gheordid té%'f;EﬁﬁW id Bséqr econbi nantly produced MCP-1

preparatio has not been subjected to a process
according to claim1 (Nterminally unnodified MCP- 1
reparation), is in the ratiq 100 : 48 aqr,  higher. 11.

fwcpgi%dﬁaéﬁspét i O r@%%ﬂﬁ%w@v@r pICOmRRIUtBC ocantiniBg  a

Ncg;g RIQLLRFCH! 1 Cb% cyﬁ]%?@a%td' 8A30rdife gf gﬁ?n 4,

protein is as'p
MCPwhepeiapat dEasm 9@C %) rodl tig MCE!laicontdinetheherdintRein the
erPG u é pr esent in non-glycosylated form
13. 10BHpE epa,ro e 'LMFWQ a bi ol ogi cal or physiol ogi cal
reacti on which substitutes for or potentiates the
bi ol ogi cal or physiological activity of endogenous

8n at MediddiRet proplearmaceatiasl esngriition dddkdihg to claim 7,
sition according to claim5 or a pharnaceuti cal
2%6’& tnigE RYEeAnY Gy 1o im #n ph@*ﬁplaafﬁ dpdien ivegh sodium

aCC&El@'rﬂﬂa éﬂdﬁﬂu&r‘?@ﬁ% 20 eflerld A THalQvdP 12 Ts added
invitro to cel'l's or “tIssuesTor ~organs ifi an anmount
which is suitable for evoking the biol ogical
9. Use of pyroGlu-MCP-1 or a pyroGiu—MCP—l preparation prepared
according to claim 4 for preparing a pharmaceutical composition
for the treatment of vascular occlusive diseases such as, in
particular, coronary artery disease (CAD), peripheral arterial
occlusive disease (PAOD), cerebral and mesenterial arterial

occlusive diseases.

'10. Recombinant MCP-1 preparation produced by the process
according to claim 4, the biological activity of which, with respect
to a recombinantly produced MCP-1 preparation which has not
been subjected to a process according to claim 1 (N-terminally

unmodified MCP-1 preparation), is in the ratio 100 : 48 or higher.

11. MCP-1 preparation recombinantly produced according to the
process of claim 4, wherein at least 90 % of the MCP-1 protein is

present as pyroGlu-MCP-1.



or physiological activity. 14. Process according to
claim 13, wherein the cells or tissues or organs
conprise CCR-2 and/or CCR-42Peceptors. 15. Process
according to claim 14, wherein the cells are mammal i an
cell's which natively or reconbinantly express the
MCP-1 receptor subtype CCR2, particularly CCR2b.

12. MCP-1 preparation according to claim 11, wherein the pyroGlu-

MCP-1 is present in non-glycosylated form.

13. Process for inducing a biological or physiological reaction which
substitutes for or potentiates the biological or physiological
activity of endogenous native MCP-1-protein, characterised in
that a composition according to claim 5 or a pharmaceutical
composition according to claim 7 or a preparation according to at
least one of Claims 10 to 12 is added in vitro to cells or tissues or
organs in an amount which is suitable for evoking the biological

or physiological activity.

14. Process according to claim 13, wherein the cells or tissues or

organs comprise CCR-2 and/or CCR-4-receptors.

15. Process according to claim 14, wherein the cells are mammalian
cells which natively or recombinantly express the MCP-1 receptor
subtype CCR2, particularly CCR2b.



