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Case 1-1492-FF Boehringer |ngel heimlInternational GrbH

' Casel-1482:-FF83967f f t . 209 Met hod f OBothkifgcHIhghidiad IneMatdhal GRbH et al.

N-termnally nodified chenmotactic factor 5 10 15 20 .25
30_The invention relates to a process for preparing
8396(BE0R MCP- 1 from reconbinantly produced G n- MCP-1

ot epaript et fof Hfie BEBAALAA S BA R Tpifaindk siggled
protein-1; al so knoeohelyotabticfat®s: nonocyte

chenotactic and activating factor' MCAF, nacrophage
chemptactic factor 'MCF, tumour necrosis factor

T AR S T3S gy oIS (A

recoirépantht proditaed Gin-MEIF-1 asd weinpoaitiogs contairtey pyeGiu-
M@%rmtacti.c factor 'GDCF') is a nmenber of the
1 HERBIENIRBS ani | y. Human MCOP-1 protein was
originally described in US Patent No. 5,714,578. It is
synt hesi sed under natural conditions in the body
MGt (mariogyteacham pattractasd prateiot i als®Bnewm by the ndmes:

mosgeRs A idaiy et Belagiare NRAR. Miaeraetaaiaalofgti
facforaMOTORUAICRK Pebidsl @ctmlsﬁﬁujlétbd;@?n@m T G-81,4|{IE)DP1 rand

is secreted by many types of cells, e.g. snoot
smogivuraeleraedcihematatticiagiag 'SMEoChellyraphomtte de(ivednar d

ondifckal Skl PRk aF ol FERS Wricdf Bimetsi e’ ant
'GDGF') & glnysrmissi @‘tthﬁ i(ﬁlg@gt@mgikiﬁeafbﬁﬁl mgmﬂﬁgw g»?otein was

.hatjvely !b‘]' Yan | . %19 0),

originglygeeaicedria M Pajent Mk 5,1 8988.- Itigsynthesisad usdst ei n

i ) \ f . . ,
v SRR i e b, 15085 e . BERB sy
longswBIEY i82hérs prdcessed _tu:fdglln_@a pﬁgﬁxﬂg ?ﬂh T%mingfm:igggmrps.
e MY R 1 e e oS hin Mncoaarubi o

f [ '

14 RPERAHd Bfsceydted 'b?%an?%s?b? ceﬁs,gf. gﬁ) Eﬁ?ﬁ(hﬁ@@%@ﬁ Mmuscle

factor al pha, buf also i munog

celgantherdotnatial cgls damrgud mod Yoshirura (1800}, dmorumxilogn on

he n roduct ~are available.in the,.
TodE1 588 M e B dtibeleRiiBe BIClppioh e A o
O-gipddsyldted and sialylated when expressed natively (J. Yan Ling et al.
(1990), Journal of Biological Chemistry, 265, 18318 - 18321).

The protein is a product of the JE gene of the chromosomal location 17q11.2-
g21.1. This gene locus is also known as SCY A2 (small inducible cytokine
A2). 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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'R'EE@E%%&%’% Zﬁ 1589, 1975. . 2080) / gene="SCYA2" T

Case 1-1492-FF L Boehringer 1 ngel hei m I nternational
Cadiffidogdr al . 25 30 35 Tabl e21: phluRn, ARG hEmational GmbH et al
« chenotactic protein gene, conplete cds LOCUS HOMVCHENP

2776 by DNA |inear PRI 13-MAY-1994 DEFI N TI ON Human
Talpleriocyte chenot actl c prote| n gene con‘pl ete cds

TR PR ‘FLCP EERTS Saglele i sapi ens

velt aZzod,

t nj ata Ve ta ' Eutel m ;
oelBEHER! dind f? hafhd C"‘*ﬂ“ﬁ?@“t% st AR S e
ACEBERPION NSFERENCE 1 (bases 1 to 2776) AUTHORS Shyy,
VERSION Liva71sS canghqlipl at t ukudy, P.E. TITLE Structure

n_nonocyte chenotactic protein gene and its
KE?@S&B?i%WOBVG%Nm "Bi ochem Bi ophys. Res.
SOuBGRUN. Ii(ﬁ@):(a?b)enscmﬁmaam (1990) MEDLI NE 90290466

ORGRNMENT Q¥ (Q%dﬁiﬂ sSource text Human DNA.  FEATURES
Locatlon/ Iers source 2776 [ organi sm="hono

sapi ens"Eukagyptayeipzos; %W?ﬁ*@ié@@'ata yerebragg Enipgstomi;
(gene=" Sﬂ‘éffﬁﬁa[la Eldferia; Primates; Catarrhini; Hominidae; Homo.

tactl C prote| n" lcodon start=1
AUTHPR® ei @hvsd 'W\A’I@le@ Kelattuketly. REef =" G : 487124"

TITLE ans| atskrGdgre of human monocyte chemotactic protein |gene and its
! NKVSAALL@:@ LI QSLAQ:’DAI NAPVTCCYNFTNRKI SVOQRLA

SYRRI TS&R VAKEI CADPKCQKW/QDSVDHL DKQT QT PKT"
JOURNAL Biochem. Biophys Res. Commun. 169 (2), 346-351 (1990)

MEDLINE 90290466
COMMENT  Criginal source text: Human DNA.
FEATURES Location/Qualifiers
source 1.2776
forganism="homo sapiens”
/db_xref="taxon:9606"

gene 593..2080
fgene="SCYAZ2"
CcDS join{598..673,1472..1589,1975..2080)

/gene="SCYA2"
/note="monocyte chematactic protein”
/codon_start=1
fprotein_id="AAA18102.1"
fdb_xref="Gl.487124"
translation= "MKVSAALLCLLLIAATFIPQGLAQPDAINAPVTCCYNFTNRKISVQRLA
- SYRRITSSKCPKEAVIFKTIVAKEICADPKQKWVQDSMDHLDKQTQTPKT"
exon <598..673
/gene="SCYA2"
fnote="monocyte chemotactic protein”
number=1
exon 508.673
/gene="SCYAZ"
/note="monocyte chemotactic protein®
/number=1
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exon <598..673 /gene—" SCYA2" [ not e="nonocyte

Caghampigctic protein”  /nunBer golyigapm, éﬁ%ﬁnm@&onammbﬂetal
/ gene=" SCY / not e="nonocyt e chem)t actl C protein

/[ nunber=1 5 10 15 20 25 30 35 40 Case 1-1492-FF 3
Bwehr i ng@f4..14¥del hei m I nternational GrbH et al. intron
674. 147,&ene/ aefesy SCYA2"  (note="nonocyte chenotactic
protel nintron A" exon 1472..1589 /gene="SCYA2"
/ not e=" n’ﬁﬂ‘é’éﬂ”@“%?e?ﬁ?f“é@?ticdjr%‘?‘?atng%‘“ / nunber =2 intron
&580. 19?1?12 15@ne—" SCYA2" [ note="nonocyte chenotactic
protel nj yRow exon 1975..2080 /gene:" SCYA2"

ot e= noc te chem)t actic protel n" /nunber=3 exon
1975 >2’0‘?§9‘"”}°@Q§ﬁ‘@-‘3h9€°@\<2'€ ProteifBt e=" nonocyt e
chermt achurgbgpEnt €i "/ nunber -3

intron 1590..1974
/gene="SCYA2"
/note="monocyte chemotactic protein intron B"
exon 1975..2080
fgene="SCYA2" - T
/note="monocyte chemotactic protsin”
/number=3
exon 1975..>2080
/gene="SCYA2"
/note="monocyte chemotactic protein™
/number=3
BASE COUNT 700a 727c 565g 781t 3 others
ORIGIN
1 cagttcaatg ftacacaat cctacagtiic tgctaggcit ctatgatget actaticige
61 atttgaatga gcaaatggat ttaatgceatt gtcagggage cggccaaage ttigagagotc
121 citcetgget gggaggecce ttggaatgtg gectgaaggt aagetggeag cgagectgac
181 atgctitcat ctagtttcet cgcttecttc ctittcctge agtitteget tcagagaaag
241 cagaatcctt aaaaataacc cicttagttc acatcigtgg tcagtctggg cttaatggea
301 ccceatecte cecatttgeg teatttggte tcageagtga atggaaaaaa gtgctegtee
361 teaccoecet getteccttt cotacticet ggaaatceac aggatgetge atttgcteag
421 cagatttaac agcceactta tcactcatgg aagatecctc ctecigettg actcogooct
481 ctctecctet gecegcttte aataagagge agagacagca gecagaggaa ccgagaggct
541 gagactaacc cagaaacatc caaticicaa actgaagctc geactetegc ctccageatg
601 aaagtctctg cegeccttet gtgectgoty ctecatageag ceaccticat tecccaaggg
661 ctcgetcage caggtaagge ceoctcttct totecttgaa coacattgte tictetctga
721 gttatcatgg accatccaag cagacgtggt acccacagte ttgctitaac gotacititc
781 caagataagg tgactcagaa aaggacaagg ggtgagccce aaccacacag ctgetgeteg
841 gcagagcctg aactagaatt cocagetgiga acccaaatce agctcettce aggattcagg
901 atccagctct gggaacacac tcagcagtta cteceecage tgcttccage agagtttggg
961 gatcagggta atcaaagaga agggtggotg tgtaggcetgt ticcagacac gotggagace
1021 cagaatctgg tetgtgettc attcacctta gottccagag aceggtgact ctgcaggtaa
1081 tgagtatcag ggaaactcat gaccaggeat agctaticag agtctaaaag gaggcetcata
1141 ‘gtggggctcc cagctgatct tcectggtge tgateatctg gattattggt cegtettaat
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BASE COUNT 700 a 727 ¢ 565 g 781 t 3 others ORIG N |

CagagipTEmt g tttacacaat cctachgthcehrags ti@@th tntchlafhatndeilet al

actattctgc 61 atttgaatga gcaaatggat ttaatgcatt
tcagc agc c qgécaaagc ttgagagctc 121 cttcctggcet

12 b@a&@% agttiipeep Gicetcghagestenzitsteedlgcag cgagect gac
12&‘8ﬂatﬂh@£h?tﬁttﬁadg datag@daat @@thﬂ@%fo@&égﬁ&a@&ﬁc{abf ctgc
¢t tcagaga aaat aacc

o Db ol BOERE AR - gt saelfiGen 301
13 cigHitdesicatoee @ﬂtdwg&@aama@m@agﬁcag}m agt ga at ggaaaaaa
1481 %ﬁ@ﬁﬁt@&ﬂgt@@ﬁatﬁt%%fgeﬁfa &c%ﬁ&lzgéi difet aﬂ : cct

a cac a cagat ttaac
! 5%@@ tc‘é\aa?agg &iﬁ%g@é’@&t Joetelap Q%Qagt?a%i-‘ct ccgecct
15@118dg ce@aaagt@d:ctccaaagm agettdatd tgagimgnaga@gmcatgameag ca
165(ER0R @gtg&-gagéggggaaagg Otk 39 gtgé Bl aLaRARC are

caaffctcaa ac cactctc

168l aiacte ?tgta%*ga gHeCERA0 dPPgRAcIog JI0ERCERa9a UARREagdZ cacct t cat
174 Canccraagy gaddfidcac ttg@t@o@meagaawoa@e@gt@ tageghct t Ct

[tctc at cat
188 (A Eh AR B EARARH Jh ek hlrbal Fopddiophad “Setact ot
1 867'%“(98‘5@@?‘5@3@0 FM@%Wﬁ%b%awmggﬁgggﬁtghg ccce .
19@%@&&%@&996&3@@3@%&6&%%%1@&&&%&%& gcaaélﬁ;&@g aatt

1959] Eg a_acccag ctcecttcc a

ate @ “eheEs gtg %g@a@gﬁa[gtaggtg @g%ﬁggattgcttccagc

20"6199@9@%@@9 ga@eacagavmg@glcaaaaacmagwcm@ggﬂag%a g

21d1ga§&@@a@aa$&t§t@@&é&a’a% tt&@éc%@&%@&gttt éla%hacag aat ct gg

216(118%% ?%E’L c attcacctta gc tcc%?g%% gt gact ct gcaggt aa
OFghigtigtaedgtopratdnecciaa ¢§ ggettfitaget at t cag

2224 gt etigmbatiitaguigefctitcah pgtactdgidiittitgd-n ggmabantt cagct gat ct

aat Case

2 e AL e B A e BB 7 B e
234)9caggagiya ftgatagnas Saaj'%“té"?c 3 algeatigetapatattageat t at ct
24 dgihydcancatatgicatictics cahathgit alattigaichaiacagt g 1261

t t t caaagat
24"*35%2?%@@%@%%43%6%9 SARAIN AR AIIRRALY B0 7%

541 paprprgioe foﬂtJétg@ﬂ éﬂgﬂ@@ta%ﬁﬂ‘g%ﬂg@@t@gg 38 looettagegt t t t t
2581 cabeaitgaccabghd tggt@tcgstgta@tbtt:@agﬂéda@g@e@ étﬁét@g?btac c agftcatcct

t t t ttt
o6l baleaBRARI AL, Soepbth Sl B calr g Pe Bl R g g
2704 a*éﬁ?@@%@ﬁ%ﬁéﬁa@f@é@@ﬂ%@&@@@%@@d&*a@mmc
2761 accctgeatg caatit
i

(

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 NH3

molecule, to form a pyrogiutamate group.
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1561 agcagcaagt gtcccaaaga agctgtgatg tgagttcagc

CaACRDIOARECt t ccct ggect 1621593@&%&tn&‘geﬁ&£1%9%&ﬁmmbﬂeta1

aagggacaag cctcat aaac ctagagtcag agagtgcact
atttaactta atgtacaaag gttcccaatg ggaaaactga ggcaccaagg
Thaaieatificajion afthe opeo ceadiog fraose tading for MCHIDIrgUS

5 313 D28 bR <FlaEaRRPent SYBRSgTT fa eilautn BH-dct t cc
pré86ded By S BicomBisaitagdhbe, 63t OGS S hAtHILE the

gcagaat ggg ctgcacgct 1921 agaccaaaac 't gcaaaggaa
tyi@l@@blélt ef aglu@@y@at@nmattem of thecmtwad\agm cAaaMapal

prBaaPoh e 4500 S AR AT 1950 1R GaaaE inda Hhbetibdsiton

in §eagasietvgay as agirepaiatios dBEAES ﬂﬁm r@é{% afdrel 9eag contains

ctaacttatt ttcccctagc tttccccaga caccctgttt tattttat

ur@i@f@ﬂd‘&ﬂ%ﬂﬂ(@'t{tgﬁme@# tlg gefigteg aam bmdgmtfmﬁuemotactuc

L Lt T

blcggglgahad:tt\gy@fhbw@l\mP-t“l gqarapaRtiafs tah@&ﬁ@é‘éébtaﬂ%ﬁﬁet t

gggg i: 2341 gcaagaatca ttaatacaaa gaattttttt :
E'laf' ERthedcat t gct aaaatattat 2401 tgtggaaaty =T

aatattttgt aactattaca ccaaataaat atatttttgt acaaaacctg
2461 acttccagtg ttttcttgaa ggaaaftaca aagctgagag
Umgﬁgsu@l@lg:ghgimioaaM%Zlacag@aamaémliﬂtb(tﬁ@ﬂgw

chefititie er i Lietd age gtdiahdn t%%%rg%%@gw
onGhbhe& @€ and #pd hIdI66RI bbaPol %&66@%‘%@8@?‘7 ShH

cagt ct'tcaa cataagcagc ccagagtcca gaccc
lympgheedes.t MGR-44dg anw&ea:hemoiam egen at stmtmaymmmag

R B RN B A L eSS hopet sr

trahhmenaaenefdo&mnh/%ébtm%rﬁbw Iéaﬁptloathé %cilfré’tiﬁnaoff}ﬁbhé!@ytes
ané Qurce the Ntermnus is _blocked. Only later was it

iRYEAeRe adpasion Ghirdegrinsd Tbig @rO@ep@yttmatakysreaultaamathe

Ao o o st e o S AR S (R RRE S e F e
mariveytest favra the ohstulad systaml | sed, | osing an NH3

nol ecul e, to forma pyroglutamate group. Case
1-1492-FF 5 Boehringer |Ingelheimlinter natl onal GrbH et

W@DSIZH%:J &u@efbbééﬂ?éinﬁ eﬁ%e gﬁlxgcggg%gr nE6RPe. the

coding f MCP-1 in U recohmi nant

gr C@%br@ﬁ@ilaﬁerﬁfartan@sw@ othertartenaR-fidm emmtmgtarmmollar t he
ot have the

| n th

o s RN o7 Bt s inairicch Wﬁét&repﬂsc%s#e Prife ahateve
meMEBnad Ir@rmdatnal %wmnaw&am terRRANeD- | ’Forttﬂblscw%ﬁ

al so does not og pose Edman deconposition in the sane
PURR@Feas NaMsfe fritae treatraentafvesctiao noclasive disesses vdlich may
be bilviatdd 5P 8iRLIAing 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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unbl ocked N term ni (gl ut arri nes) In cellular assays

cdomrgn, 1fe ShELIELL L] A RNy o«

bi ol ogi cal activity of native MCP-1 preparations and

Intdrdsretodtis ablaed Usy thé81Q0-1. proteiri @6 @¥plaidy abdidipd - 15
20 25 .30 Under physiol ogical conditions MCP-1 acts as

therapeylin iappraaghyt %gm%tmgcﬂa@wﬁpwérw@mfdisguedamam@ough

s BPUTk DoV ede b Bt St R A by B AR
pha]mbeumawurpﬂsléslHunmmd‘dSPﬁmmydr@m&ll?rﬁm@mea i Matveat
nano | ar The receptors CCR2 and

oncentr a | ONS.
7 s o6 1 rmah slip@ecas U T e dromm Bumata 1
méﬁ@tﬁﬁléﬁrﬂe% fed g?fér&ih #é]%l&ﬁ 'F’f@féir?[%h dé&’f’&?ﬁ%’érﬁﬁeutlc

and |ncreased adh i ntegrins proce
PULHP%maﬂry)t bedsplatedi fmm hbesedsmkcasg betﬁaumrthemredutttmn of

R Bl bl SO s Lot
teiths 6f 2B66r hhd@or RidterdIgat wBuMG%tioé)ﬁoa%"B!s kd ggfé}?ﬁhﬁ]

i.e. the growth of collateral arteries and/or ot

lewiacytaseis the seAuiseckquanitarfinerglisnea celtsormuitiridees.beon t he
reptied Ryl @Rl fed SmtEi bRLAR iatahieia? Balvation i

bidtEBhriolbgical feemepiers bad apdtRASHE redld8Ebatal 84lF 58@&im for their
ment of vascul ar occl usi ve di seases which may be

CU!&!VPHQH dPE8X@YPle; with) alkthapttendanipieklanem of new bl ood
vessel s. Such vascul ar occl usive di seases are
particularly coronary artery di sease (CAD), peri pheral

Instead of tHie natolewsipressios eAMCR-RACR)therefsrekinaihviting prospect
di seases, etc

to Eeﬁ?i%r}%ﬁ'#gl @@@“ 3 C’%ﬂl{?ﬁéﬁegelnd‘ﬁctwgpombmant human
MCPBIUFSréHéa%I %mrﬁ&%ﬁgi aahp@s &lgulaﬂp?ﬂoﬁ%s&s R&D

-antib preven |n new ascu a mation 1 n

Systeafes (@@ta&gmano 209ME) @ndﬂdproimhﬁﬁatalugﬂeano 300-64; sse
TebfE 2 b 2B Hobats Bhior PR S et RBbredS e R U o
2008). 2@cakdird to the product specification of the commercially avaitable
recombinant MCP-1 preparations the MCP-1 protein present therein contains
the amino acid glutamine (Q) at the N terminus. The product description also
indicates that this protein preparation is highly sensitive, particularly 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 signs of
contamination by breakdown products very rapidly, particularly at
temperatures above 4 °C (appearance of secondary bands in analytical HPLC

chromatographs).



Case 1-1492-FF 6 Bochnnger |ngel hei mIntemational GrbH
calaferl 1t OF der Lo be abl o7t Goliagd RanbfidRloh Bl g%

expl ai ned above in a therapeu roac
pronDtlng t he vascularlsatlon of tissue, Iarge_enough

Pl b i i SRIGA
W th suffl Ci ent purl ty for phar rraceutl caI pur poses,
Human MCP-1 was ori g| naIIy obtal ned in native form

from hurran mononucl ear Ieukocyt es of per| pher al
bl ood. Protein intended for therapeutic purposes

Retd hah?l—fuﬁ?&ﬁf\ﬁ@ f:r(g[]h{gi.ﬁmlsqﬁr ces because the

produ ctlon rge eno anouhts would only be

and/ or nmat eHua]tas mondcytashérdotamtic ploteinglo®iP1) @lsb dnabt & n
human | euk r
egenmBcoul - RS e 7y EONEE st akllahy facbP RcHe) W .
unrestrict e& A RBIsI S Maine 79?@'"8&%'91[%595%“#’8?5 an 'mpﬂf‘a“t role in the
cultivati onmﬂmnmhﬂoqtrexphmlomglbmﬂhorfoqn@mﬂassneaumtmphages _
._..additionalliy require _foetal calf. serumfor_their _
Ca@dﬂ) gvati orjamf@,{ exdanple, with all the attendant '
pr obl ens. Inst ead of the native expression of MCPA it
SOULEE * econbi! ﬁé’ﬁ'l! nmethod. In fact reconbi nant human
----MEPA-i-s --at ready -conrer-ci-al-t-y--avai-l-abl-e;--par-t-i-eth-ar-{-y--------------
Fofmaiatidves s S TRS&DerilSisteasslufdtatal oghized @ith Ry &4diigs. and
...Peprotech_(:Catal ogue_no._300-04; see._Table 2; the

______________________________________________________________________________

cat al ogue g@%’%@lh%ﬂr@tgm z?s:rsﬁabtlE{:i‘afs‘aefe@ RRLECAPlofy tiefﬁger?ture but best

alnuar roduct speci
Stajplity pe” ¢ om‘ré'i"[ﬁdéF 129 Caﬁa?qnabﬂmed h#’%‘dﬁ%ﬁﬁé‘ﬁt"d Resigred in working

pr epar atl orianubte a{\l@ﬁ% protein present ther e| n contains

pr oduct des‘é'}éaPtrth% 99% SDS%é:Eaan%%-IP‘LE%t th' SErIEIn ﬁéevells less

Pupityepar ati o 1S Pt ve o par treur
reconsti t ut; ﬁ@"loﬂqIQlPGH#QﬁﬁWqJ@)ecomrended rmx st orage : 1
--week--at---41C) - I-n-f-act----..experinent.s..by.- the--i-pvent or........_.

(internal pPieGBcoRniend %fﬂﬁmgplﬁ ﬁﬂﬁwe\MB Fechbm¥@tution in waterto a

e TR T

pr epar at i onawp@ﬂ?@elﬁ@n@ ptowgd ait 'gﬁsfordeBEIs ghﬂﬁlﬁ faafuiucarushy
--br-eakdown-product-s.- Very. rapidly,.particularly. at. ...
Bndlegﬂoﬂr at ur € peRRANG tﬁ |ts %Iﬁt@%@ﬁ@ﬁﬁ&t ﬁ’Lfmaﬁ\eiﬁ&f&@ﬁéé’u nds
AE te‘ﬁ,nal ytical HFt’LC to rgﬁhs) Case 1-1492-FF 7
oehr i nger iFHIGET W@?r}ﬁai'% i MM GrbH et aI Tabl e
~-9--(extract- Hrnm-t- ‘hp-tnternet--Vebsi-t-e--of-Messrs---------mmomoe oo
Pe rnt er h hQRDAINARMT O YN ENRKIS VIR ILASY RR 1TSS KCRKEA

( N :zi:]‘é’sw&t 7 PRNARE i@ﬁ@%kQK@wR&‘b%%H%RQ H AR

Country of

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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Cat al og #E: Source : Human nonocyte chenotactic

CapriasgiiF 1 (MCP-1) al so knoWn @schrif@e eaktagBicFRman inBH et al

chenptactic and activating factor (MCAF) is an 8.6
kDa protein containing 76 amno acid residues. It
refiglding obihe protain and subsequent ehaymatit release of therlddfBat e

pr@égﬁl’r’cﬁ'ﬂqhg‘?&%ﬁ{bﬁteﬁhd tissue nmacrophages. 300- 04

one-orfmore- ammo-amds is-often-obtained as-a by-product - These by-----
-------- ility : Purity : Reconstitution:

Pf%'%ﬂt%@aad:rehaxéta&mté\gomﬂséo IMGBtH: racepters i bisiqgical

sy e for a few weeks at roomtenperature, but best
stored at -200C. Reconstituted human MCAF shoul d be
stored in working ali quots at -20eC.

de@&%é@%n%ﬁ% W‘tﬁ éi’BéFﬁn%ﬂ&" éﬁf% nﬁU%@éé’?ﬁf N—téﬁ]‘(@b[ I's

less than 0.1 ng per reconmmen
magiicskions ion thelhlmiqgldatgctwéxc oﬁMG Ft-|2t wdnerem andfi€P-20 a

preg g O R it Retned B Ctatiadp or B, "
Naﬂﬂn@cnopms mef@kzarho&& g orcf meore Hé@sz%eh&hmo@?%w

its abil to chenpattract human nonocytes usihg

M@ﬁ@ﬁheé&w%ﬁfﬂ%@@ma@ seqeerengidalsoaliffas mmdéo the

pyﬂo@ﬁﬂ%'af@? up \Pﬁi@ﬂ gélkébgpigh‘é‘ﬁﬂdéﬁﬁ t]%o?{d‘i)t o‘f’{s% éﬁt:or@ﬁ the

erat ure-1nduced expression rotein as
abcﬁ\tﬁs I'Tdve ipventersihavetounid (Greéinanprodr arh)ethahttielm:pjmahmﬂDES
cor%BéPa% e %&9 |ﬁgrlils? Pot MePf’?lirSf Sé%'y\tlzlagg Ie%rads to only partial cyclisation

of the N-terminal amino-acid (cf. Table 3, Comparison test 2).

One aim of the invention therefore, in the light of the foregoing discussion, is
to provide a process by which an MCP-1-preparation (MCP-1 composition)
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.
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Case 1-1492-FF Boehringer |ngel heimlInternational GrbH

Caetl-1a92-FF ef ol di ng of the pr & e Bdcl@inger Bigklsan] h@Riational GrmbH et al.

enzymatic rel ease of the hMCP-1 protein fromthe
fusion protein. 5 10 15 20 25 30 In conventi onal
processes for the reconbi nant preparation of human

- t hat t whi ch
THESE g S SEnfy el b BTUER oot o nefubine finlitie
MCB-"ofdottedah tiee nleqlngs a by-product. These by products

may behave as antagonists to MCP-1 receptors in
bi ol ogi cal systens. In Van Coillie et al. (1998),

' i 7 . - i
TOEBSEBEID vl A o RB19 8 Rl BFERS P o
recorhbinanthe poddu&etiefslniMGP 1 mownd@atwmlm@nmp 1is

bi ol ogi cal activity of wherei n an MCP-
'n%b@b%f? at 7 demperalinedn twqr}ss fr% RO s BQrét m%fer@ly in the

AP RS Bl by T B s MY 2
603, e huiferosczlumm wh@bdrmsea amucahmtm_umh & thef rapgyeiftont d 0
15 5y ) TR e eRRl o Sol A

has Bi s Qﬁltﬁeﬁfan@étﬂ’d/m Mo 7.8, Jré#érsb@)a 510¢. @%é}e r??eféiré’olp als

determ ne the extent of the conversion of
to R @ii@ﬁermefeyabivéwmrﬁa&gno[mgreif&mblyaﬁ Spy ﬁcfgaud amee

AR P B R RSO P

90U wreieh@b@m"easﬂﬁ% abll m@r@"ﬁ?@f@hb@ 2 Qi DEOR Of e MCP-1
case |leads to only partial cyclisation

CO%tﬁ'rt%mNhﬁéWh?élng uifabselution (cpresgabindghe forapabthei son
py E ?ne aimof the invention therefore, in the
I 1 ght oP 'he foregoing discussion, is to provide a

process by whi ch an MCP-1 preparat|on (I\/CP 1
IS swtable

' SI tion ared,  whi
By; W% pant av fﬂﬁ@%@op erpf\ihw%@lowg the MCEg esptein
(W’P‘f%“é\nﬂé‘?"n’rggaﬂ%’%@% AP BHAPRAGS Qitah@iERral ¢Oh-HCw-1-
cf. B phumeracislssquehse sbowaiim Tabtmﬂ eaddiabie 2)vri with andN

SRl 4 o SRR el i oS e
A PO o 0t S ot
moglifts@tigas of the MCP-1-protein wh[ch do not affect its biological funct[on
(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 a pyroGlu-Variant by the process according to the invention), do not
depart from the scope of protection. Thus, the process according to the
invention is naturally also applicable to an MCP-1 in which a conservative
amino acid exchange, e.g. serine to threonine or leucine to isaleucine, has
taken place, provided that this affects neither the biological function or activity
of the resulting protein nor the convertibility of the N-terminal glutamine into

pyroglutamate according to the above process. The process according to the
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conpositions or preparations which contain MCP-1

Capriademed by the reconbi nah® rmthi@ghe BiRehdh BitcSdiidnA BB et al,

for the purposes nentioned above or have the
af orenent i oned advant ages. Case 1-1492-FF 9 Boehri nger
inyenjienranthuaaisoke pppiidd taMEPet pedteins of @thies ragmamlssuch

as & Gt fTeCooR HaR, RapeibcreRely R Seyatelotors) e

Thus according to the invention a process for
preparin pyroGI u-MCP-1 from reconbinantly produced
The buffarsolution ipwdichite pbeess desaribeNaRoyeiis carieduthaised

préferdbly GBS R Aol Eod P kRl B8 hnfhates
buﬁe&fd&)reajuiexaus motdtnenrcﬁ&@e of peyBidlogleal Mol ndmiel iltHd er

which has a salt concentration 1 n the range

rafg PMOTO 11 68 mido1 G SO TG 50 PiMte AR to 4 gaMicy &

ff0 S f m 2
20T PR T IUHER i dicebli 3Bl Bt g™ ¥,
paﬂncﬁuarrmn Iaoqbrrm‘m: phthleyingentimrGhd warkmeaypaebeyeadidne & 5 to

eferably has a pH of about

6..5 and nore.. The
Phy$iBlAgika e Fetiess SR g s Sl Sanopplietion gg%ound 150
meﬂﬁﬁﬂﬂ&r}{y @Pefbﬁaw b@iﬁ e%ﬁnefu%%%facpﬂgwo 2ast

% of the MCP-1 con alned in"the 1 ncubatin uf f er
bua‘@legt sajimei solgiarsentiPBSY. tThe disadwartagedef twon@mnmtmn

ool 151 e R Sl R 0B A ord o
SeEOrRiHrg He QitRiztieh prodddis ans Mda ip fRlin ﬂ'ﬁlé’b@ﬁlcﬂl%rgf oup

n- MCP- 1" cf. the ami no acid sequence shown in
mgb&éﬂ"@eﬂt w theragivantage eof being mblantonebtaisrthe rmn@teampl@nam@n

I t
strSiohf bty 1k fRM 4 S Wi & bR HeE S ST e
is clear, however, that nodifications of the
Thgfﬁi@éfah%tn?e;‘ﬂv‘“m HurpgReuyeaion sienis aaTicdL Wayalo
t I
cortfh, ! SEmPR, RIS TeloRRAR, & dnfiidaitoa BRbsdlifile d ©
compmmegembamhsprsg@uhm|¢rbb|admgeabb eésult (i.e. the

protein can no |onger be converted into a
pyrod u-Variant by the process according to the

Théf nvamat:@ﬂ)terr@@réteﬁe isd@ptdd i P rhhse #oRPS0 @t: 1080°C, ie.
I‘Ot ectl1 on process accor di ng

abq)\fﬁ/émhlem te@pﬁéatmeal Avowestﬁraw‘atwaa ke cmemsmpstap in
provc’fi% 89 v@rf QIBTQN?J b5 o'rcYer to achieve virtually total conversion the
incubation period would have to be increased substantially to more than a
week. This would lead to stand times which are unacceptable in the
biotechnological process and would 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 35 to 40 °C is particularly preferred. In cases where incubation
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am no acid exchange, e.g. serine to t hreoni ne or

~ CabsumbnEF t 0 i sol euci ne, has 11t b 8tz Bhei TVl Rt et ar

this affects neither the blologlca function or
activity of the resulting protein nor the
should/lee significanily shortérsf pbssible tiad irglubtition neyi dit®be camried

o BB TR JPdoRe B E0 G sborPrIdte e e ERR 4P
an'cﬂ’&?"d)%!l‘h!aﬂli@lgnéigb %E%duc@‘fﬁé' eirgd r?él.ﬁ‘éent ion can thus

al so be app ie 1 proteins o ther mamal s
such as e.g. rats, mce, gU|nea pi gs, rabbits and

h Th buf | [
THEPHE it %3%5@3%6‘5@4&%%:0‘ B SsbEDR & I renda o 210 5
7.5ried. o 8 vewralhoapiiRs mbef fes hefepasly Wﬂh@r}ﬁﬁgé from 3.5 to

got assi um phosphat e buf eredé aqueous sol ut
rmpteyRiefrraglydathetangs frgm haiepyb, more pseferably in fhecrﬁnge

ol 86" 2 priter el W bankis M s R e el are

prefecayly ehH af aboutiong detedte® particul ar enbodi nent of - -
the invention the work may al so be done at 10

physi ol ogi cal nolarites, such as e.g. a satine
td thi s,
SPEEERES iR £ B e 3 harBlls Lo TBLAL bl e
Exbnfpﬂes dde pyidGla-MOGPut varamtrmaPBS obtdihed diithadyaity ag 9004 in

he | on er in and the attendant ri sk
a“)SFaFﬁa“ &?léﬁﬁbﬁf & %fgiﬁ g@%o%%%sf@&mrﬁep tage
indRatBR therO a4 byroGILMEPOE (ditehfifiol .8 HsthBUrbb Cidel
the ﬁérvgrl@aeu HP be ebation profile) bﬁsad ghtthaweoLinh of tedalf MER-bf

préetstiHcoidhiarL 8, B Rl 8t élhe did s SRt S BBt Zna
possible dxddatir produststariPothal BR-préQite bR brdakHo®*HFBHEcts R

(mld) detergent, an antioxidant, a preservative, a
conpl exi ng agent, stabilisers, antl m crobi al reagents,

. 1 ¢ n the
A B AEHP g T AL Sl BOLGEISp B
pyrto@ipdﬂ@?u‘r prepéirationerproeidpe maicH esmphsesaneastthe fokdwibg
eE)roceeds very slowy. In order to achieve virtually
Stal conversion the incubation period would have to
- ¢ Thi s
e P Rohy AeTBedmbraf AetiSfiy, [
eXprrésiobiafteegenetasitnat cpding ésrsl\/lé:rﬁ’m \wal Idoalced
ntlaII incr set hrforrrB of
- oA enEeatalfy %W@%PH& g @8@9.'\6&’ e
GIreMCRXi 5t a,@moﬁrgﬁ@ﬁhgu bacteria, viruses or other
pat hogens On the ot her hand, al though i ncreasing

- @H&eﬂ'ﬁgdb%ﬁlaﬁﬂeBnbwhal’fusetontﬁlra%veths@h—l‘dﬁﬁ’s1 iprefeardtion
or which was contained therein before the concentrating and/or purifying, into

a pyroGlu-MCP-1 preparation which contains the protein molecule species
pyroGiu-MCP-1, this step being carried out according to the "Process for
preparing pyroGIu-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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greatly speed up the reaction of conversion, it also

Cade@SIWdAEF i N an increased f &2 matobi@inge Eéuﬁﬂ@ﬁteﬁﬁtliﬂnﬂGmbHetal

by- products and breakdown products (c Exanmples 1
and 2). If stand tinmes of up to 6 days are acceptabl e,
an incubation tenperature of 35 to 40 Cis

f | b t Ca
meifbhs Bt bl B PRt PRy RN AR EnaIB0Y B ke
Théz o@lrnprtsl@om ﬁadﬁ@u@r geirhérganidh Yo FReAicR, cohc@fEatiod, @nd

e incubation nay also be carried out in the range

othargiers. gThe steppofemnvecion dgscribedrhoyemayibe dndudew sh

vafys PRESD SO AILY 8 SR ORI b o
wrmuirfp@rmaa |M@P?Iﬂpm|t@n|ts@ldlmtnla’s mbéetaran@ eolfunom 2t aambo

COBP@vaPlgbiwparﬁcwﬁé tp Sgye afpr@ﬁe%S 5 whych nosyet.{mtally)

f
co 161 G- RonbRT RS G WA ByBuP pyffEromn
lyaphéfsedab loydemtotim@rovenitestielblife 3n as et tﬁnc&brarectedﬁoren and is in

duB e BUthEHEt b rol e s P, Semieaeaato Ry GOTAMCP-1
acé&%‘iﬁg RePel ébdv@eprogé@TNa‘?énallg hee F&Yét@ﬁ sbifidh 8bt‘éﬁ{éoaéﬁer

be obtained wth a puri %1n any case and
coqomidﬂ intchpyio&ily-MCRH-1 %yqalmsbe mopQE%dt hi s percentage
i ndi cating the anount of pyrod u-MCP-1 (determ ned
e.g. as the area under the curve in an HPLC el ution

Th@fmbdh@t)ofbﬁéﬁﬁo&%st ﬁ@mélWHBt wéeruqmep Mefeparafitre §6thiected

in the solution (i.e. incl u gmanyrerralnlng anount
to birtegninalomdificatien (perwirsios), (53/(311’1 $ aecqseipguette mgntion an

b ot PYioRBMGES1 CLRPRREITIVE ORI Bl eec8PERNE e

prEFfBEﬂW ahigast 9B YV6 HAsed\rPthb tbtg Ran@ht @rMI(EP nr(cummtéd plus
whi ch conprises at |east the follown

UNEP RIS E L AR P BicEp TR QA falcogmiaht

nmet hod by expression of a gene construct coding for
MCP-1 in a host cell, - optionally concentrating
Thertelm) r(Gburdrwm@!ut-Mé:% ¥)- pvaﬁariatlom meaairrsetdai im thberarious

rep finall B nvert i the

stage qie prtnsaing MCBH: Biehin 9 skl iR fofm i

(buePabIatibe Bnd HerbBidtile M@ SOHY rﬁé Fh%? Hé‘ﬁrre%bﬂt Pedddifort fte
concentrating and/or puri f

the MCP-1, i.e. in any case the ions o the buffer salt used and possibly also

other salts, antioxidants, stabilisers, antimicrobial reagents, detergents,

preservatives, complexing agents, etc.

According to a further aspect of the invention a composition is provided which
contains pyroGiu-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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a pyrod u-MCP-1 preparat.ion which contains the protein

Caf¥0liespFe species pyrod u- WPBLehrﬁlgﬂrﬁlg@ﬁeﬁ@m&ﬁiaﬁbgalebHetal

carried out according to the "Process for preparing
pyrod u- MCP-1 from reconbi nantly produced @ n- MCP-1"
Thas, thecbeentinevalab oelatesThian MCHERd sprepgratipnipodided by the

i ncl.ude r exampl e,, buff ng the r.od u- - ,
redgrilast meiaqf PR ERY T pfokaniles g PAEIALy aibferably in
E. el S@HYRIN ableaBt 90 oF 6f tleMCPL PRRERJE nt As PyVSGRI-

utraflltratlon etc. 5 10 15 20 25 30 Case 1-1492-FF
MGB-BY¥hen porRared ie FoMan exnsesrien cakd thernrptein will frequently

nof BB g hal L e R ] "L it Brocuction

Wlﬁr@d brépdrétﬂ in prokaByUted s0ch aPelg. iH ealii tmpatieniae rthe piyraBiu-
ot her steps. The st |jpq/of conversi on descri bed

M%‘Bﬂv%bﬁ@ﬁ'}?%@ar thﬁcnyua@@ MCP-} #reparation phtaingchunlike the form
t L
Wb g Rssch f ineaRboR F bl B8 e
and&:rtshwylateﬂ amcm gnl!stbiuutd:ffm frdnt ai reatiee woterootibis/idhd er fiom a
articul ar 0 .have a ocess in which not yet
Protest Riepgra ’Oé*‘o"r‘%’r”tegcfr ﬁ' e FO0UESore, less or
practically wholly purified formis |yophilised in
order to inprove its shelf life in as yet unconverted
A ¢01np1nﬁitidn io$ this kindieccooding & thet inbertion may b@oiruparminulanda
en converted into pyrod u-MCP-1, according
SR Ve bEEmra B misaion B FiADE igedditén to an
arTRQIrﬁ"oF 9gro'ﬁlhfl\ﬂCPCP WHRIHSInARed UP%t REsPG0Wws | o]orr%% ¥ %
i sed. The product o

op he pr ocess nane
totpwm{Eﬂ -qupkentt (peryraiesk plas usgm\@ﬂe@oprot%n NILtSebmpWaf(Jcts)

cof Rl FE R SRR TE 2R el o RER G b, oo

antimidqroBiat redyantatddtegshts? Erééewuiw@@r €om preﬁfr@r@gﬁr&s adtc,
Ieast 96 % based on the total content of MCP-1

Thecomprasiien EFQ%d'”Qri@éﬂQ/ EMveaton Mayehe used o Boatpasients s
suﬁ%rﬁﬁu% f\&l &fblusfu 4883825 6h F% Wfpéﬁn&{]‘](-ﬁp{bD Yr

rep ar 'on neans e vari ous
CAD. a‘@mtreétméra quneereses ddneinisteing suobtecompsesifioedreat i n

di sso rmin uf fer olu | on and. hen ot her
theSBRBIRAY <RV 8t B SRR DP 8P EWESRERAIL
inflisiBn drrin ?r'ibffdiﬁ‘rs& 4 Bérlérigi?alI9fdebB§|t$BJgélefroﬁth|CH9(ﬁé’ NK'Z‘P' 1
POSSi a other salts, antioxidants, stabilisers,
prcaam 1mre(é@59dloveeajalriv éqngjpermcgent s,

Surprisingly it has also been found that, contrary to expectations, the
incubation of a recombinantly prepared MCP-1 protein preparation in aqueous
solution and at elevated temperature does not lead to its decomposition and
biological 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, biotogically fully active pyroGlu-MCP-1 preparation, which
retains its homogeneity even during lengthy storage, i.e. is more stable than
the GIn-MCP-1 (starting) preparation.
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preservatives, conplexing agents, etc. According to a

Cakeuntdrerr aspect of the inveM i @ochfingOhpditint InRhatioRal GmbH et al.

provi ded which contains pyrod u-MCP-1 or a
pyrod u- MCP-1 preparation obtained by the processes

B sudbeas ﬁ'@oﬁ@d and g Administration BothesWWSA i dhae/EMEA in

e RlARE ok et TORRRNDY HRpIATIE e FooRefhaaenton.,

meslifgmuriérotigresditions ahitiPhfe irlpdsedbrethe Alfag® Bizrifactdrefs
exanple) are present in the formof the

withythe @ltim gteraim 0f5>r9tfecilsg e patiesy. Tads the megpifagtunes in

cuBR HA9RE bR PRST\r EHROR BBl the o
thepplainessbutizal preduct de shielf #fet ambeith mbrp@nmbmwl cafrpircydmmnon
prokaryotes and parti cul arI y preferably in

TheRe tuER asPertsaaie Juy gsh1al srlediop. ﬁzubmava i B?’%sent
prédsdly fiPird icdHshriglor ﬁﬁ@ﬁrm&eaﬁ 5%, SN KRICRRH O

e protern requent not It t
matatmoEcutgneotisg Isabstancpat:bmmtlng mfrrhatkleal materalswe derived

oA (rotbins, B PIdaine, FieoBRBGs oIS Ehatins e or
oﬁelhe trn@/fé?ﬁméwi\é!a?s ImPRRPEHOBI)BhAMESEUEBEI Vihih meef orm

occurs I n native expression 1 n t he human y
framelworhmf this agipyavsd preaver diffindt tr meehl Foaexampled amil\!el

subfidfost bastd bh A3 hatE (EbR shbRetid to hianhE afl, Lo
covﬁpﬂ@@ﬂé@&hhmo&ﬁa@é plificationniten g5l ﬁrlowcts@w trh@md&waﬁessn
e, | n particular, a nedi canent

coRs mge,l I FERNSBhRE Musb AoUPR éﬁcwmﬂabrysaltarﬂd dustrectyre,

e eI offer SYophdol gl oY ypPecler) B Sha

predudt ghotieichaleus reasonabier shedf Iifs ob ¢hat tpértesusbw maeatioct S)
conventional excipients and carriers,

CORRYICRILARIT PSS FYRRLY BStWOR bl Fﬁlm?’é‘gaéth'f%r and
the!'}ﬁ:‘e%'&:ﬁ@?ﬁg;sdod% HRht ¥Pfhe &iﬂﬁ}és‘?i Ven?f%%i%ﬁa— #lc.

conposi tion ccordlng to on may be used

. requoreimeaxattwinial ||3ege|seraﬁy|bhmme’gwitm grea difficlby, iparticularly in the

cat B P PoRE i iehul Bt RorBA T ey

strg@tm@ﬁbtduﬁm. in a therapeutically effective anount by
a suitable route, e.g. by intraarterial infusion or
in the formof a periarterially deposited gel, from

In 1Y &b 6‘:%%’&4 protein the quality of commercially obtainable
preparations 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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protein is released over a fairly |ong period.

CaSSUFrR9i-B ngly it has al so bé2n Hommpkr idaheim HRAREDA GO et al

expectations, the incubation of a reconbinantly
prepared MCP-1 protein preparation in aqueous
prepdration Nvarﬂgain usstablet whien bnipily atonea indsstiorosand abambient

L.L.s eco nd b|o |caI i nac ti.on t he
terp R GfE)  ORpating AdD ApPLoA raecie 8 Him BesS f sceh an
UNBRIGMTBEBVS subbdlafceSpreParaMiinGs beSetSy HetBHENES Pifdb‘RéIhé‘;, if not

bi ot echnol ogi cal point of view and is usual
altpgeibies hopglegadesi rabl e, results in a surprisi ngI y

honogeneous, biologically fully active pyrod u-MCP-1
preparation, which retains its honogeneity even
slxﬂparsmgiyl mwbmrobtbmm bé o®ercofma By me&bamnﬁ%bhmb t he
-MCP-1 (starting) preparation. 5 10 15 20 25 30
m\@%lenrlwmgezn PP unusHalkdd aldést sighehigblyrountasmiadudival step,

nalRy i eBlon SR EloREIHE RPN TR AR iy seende.
poBlﬂeeMm‘otnotg irfformagdrelty ngas invledel infthe aat mﬁ@eparatlon and
endent on etlnﬂ nunmer ous condi tions ich are

Pur' PIGReshHdN %ﬂgw RRFEIRG Autamngler i sondions anafyged in
defilari pBFetes Yy Xgﬂeﬁﬁ\%nmjs' &t m%ﬂb‘%]olrt ﬁ%&e ﬁfa%%ht” er

In question has to supplly proofs strate,
virfually epaantitadive tdoavensidnt of thé origirel pbiiversudestianceaGin-MCP-1

GRS R ! e s b PSR Pt it
Thiel&eF fih isibén BERishirfg sfdle A§aifist ;ﬂ*bﬁéih»‘éi%hﬁtdnﬂﬁt he
| i censing of biopharmaceuticals; i.e. drugs wh

inflgencas suchasineaiiation 24 sleyeted tereparstuse cod the fiss. sfThug an

MG BleaBb iR a3 yit B Ve oLIChRLR AR BhELEL "

hofddgeneity hexdeptiohalgneprsdudine seshudsctireand stability on storage,
(bi o) pharnmaceutical within the framework of this

is eipisthe BT ugecas e PpaEma¢iGRt a@twerﬁ&stanr@rw@ﬁaﬁaﬁ good
P L R RN M el RN P A pbRal fggneing

prqmadufes: edfewad &b eearliet rarid thps oakledsi ipposgible toimpleaterit eesy
ex cellula ani. sm and ot be
th%’ﬁﬁgwﬁ SIBEECHA bpsect o th%a%wtﬁmgﬁ-'l e.g. by
oxi dation or other spontaneous chem cal reactions.

Moreover, the end product should have a reasonable
Aceoprglirig fa a@asttaltasaecttoféh@ invention repydo Giu-MGRbprepanation

pre}%%eg E@%Hglp\fgcess%pcpes%ng éWBtrJ\l% alb1 § eenclglrrlr?s gaunsléfda‘:t urer

- for the therapeutic treatment of vascular occlusive diseases such as, in

particular, coronary artery disease (CAD), peripheral arterial occlusive

disease (PAOD), cerebral and mesenterial arterial occlusive diseases, or
- 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.

The invention 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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the prescribing doctor or patlent or the clinic using

CasbBgqqippduct -- a  requiremént Hﬂﬁnﬁfeﬁbﬁoﬂal@ﬁibﬁetal.

nmet with great difficulty, particu ar y in the case
of proteins, where it is inmportant to maintain the
whemzindioe meeGhabGP-1girepatation prépdrdd by)convarsitreoctiee of

h f v .
PhiiacerisRkorpp arlio Prasiees Lsthat Ry M dreparation of
thisTRifY i& @eIRfASERree bylnﬁjem.érﬁ 8r infsEiom 9or &H@mplexanpl e.

However, the inventors have found in the course of
their mork that the sane preparatlons are by no neans

Wit} o nBRBRAT P B e dih Fatami st oy 28oke
notkithanthe m@m@ah@rogm wilY A6t éily desdtmivindedtRabed oF ehe
being adm nistered to the patient, which could not be

sheyld diacuhate apratein praparaiigny .aefglrkyrlommpn@fépé inspme

coSETrn o e IASTRBIRLER 20, s e

newiraldoreaidiy ptd efithd nmbaﬁngmmim@hwﬂﬂch wmtplrrevnemplgrdlmi@sed
of the inventors. e in ﬁurlflcatlffgﬁ?
as @PH”W his: b‘%%ﬂt??é)’lt?/c PIHNA IGdhe geRye&reion létﬁméne to - =

or RIS AN bt M it
freGetduittoets aadts Op te@ attacking nitecgengatom afrtbe ﬂ:—blphahmmno group

rief tor n_sol on and at anb
of P utaateet s, bratbih g K cpraBr0ge Bpueednasih H
wollREinBagdrilyad U hcfshscdNsrbfiiaBioA o tﬁéecsélﬁﬁé%ﬂﬁﬁo group
preparati on i s beset by trenendous problens,

andwab@@thﬁéafom pevesnegstive effecbon e am@wfﬁheseaqlqn

Hol§8F 51 oiktsdiy Robhe el FCrlha B b FEEH O fahos

Onli [@¥sible eMplagation o gutdH meoma @Bt be mﬂéﬁirételdﬂééi@@hv&? -at
el evat ed tenperature (which was previously seen to

miglgdia thabIRe toidabVMER A msaisde fasmsyd migie-enyécoment for thad
l | r act,
torfiTUE In RRAG SR okt it fld SOl RERg Bayethse
soldidrithe amihggrdupcis gredpnt i enproieTdted $orrs ueh ai pairudfetaen
bring. u virtual ly quantitative conversion of
cleffiing s BraiEPia oy e nudBePHHC ELah. NP 1 i nto the
pyrod u- MCP-1 form which was originally regarded as a
contam nant. This latter formis then astonishingly
st abl e agai nst protein-denaturing
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i nfluences such as incubation at el evated tenperature

Ca@ndadotyer |ike. Thus, an MCPT1 mapeinas Rl infn@Rhaicast et al

whi ch, by virtue of its high purity and honogeneity,
exceptionally reproduci bl e manufacture and stability
on storage, is suitable for use as a pharnaceutica
active substance which Eﬁ od prospects of
conplying with the stri ng @Frements in
corresponding licensing procedures referred to
earller and thus nakes |émgossible to inpl enment new
el pliaitefsa pyratsld d4CB pieparationidy theairomsss 1.
'q t. rt|aI aspect of the invention a
aration prepared by the process
descri bed above and in the clains is used - for the
therapeutlc treatnment of vascul ar occl usi ve di seases
Fegpentalien: |n particular, coronary artery disease

The geilentAEN U SmiBi bBE WA a0 St ERen Bl ¥ (s
(V\?ﬂmz mratrstmutamfrs W@\ﬁor{nﬁ@iwﬁheluclo@ plgenm%wmm; or

e rea C ar OCccCl usi ve | Seases SucC as,
defiyatys) EPetaANg fee IIREING Blemans:discganoieapence-of-
AP wmh?d@'th@%ﬁfrb%f a%ﬂ| Héﬂg BrSRake (éﬁgggksata{ﬁi@@%ﬁ

mesenterial arteria FHETVe Ui
a chiEéH"epbmattdmnngilh s0dtad essistango gend Far tetyaqamng. Bot a

t L t t ff fr t he,
S AT A

mevendrﬂ%%nFaﬁn#@ t@ﬁﬁ%l?dhﬂganchB&?dmﬁbg‘cbfc};e%fcﬂﬁtét@?at JAtiPsh

et at. wherein the pyro
OEbDfei)a\r@tthﬁ\{ﬂda Pdecerepylture mas sanafered irte the fermenter and

forfoF s GERe h SR WA oS BB & i RSP The medium

cor&t@i’ﬁdﬁi gles€sl \Ririoubjsafé | tRitesiemehtts yeBst &arace eiPbacids
e ard_to the individua optlmsed process
anéé@‘é@%‘l‘iﬁfﬂ% The phiodiagimairgaingd at Bt withtamamonise As soon as the
ol B68% BER R A3 Sen Uselt pThe HeSoed 5y SRR IbOR Bt RBbt 1°
corﬁsiianl gt thengtepeed delved bf 40% bpti‘tee;soumﬁpc ef gls:guﬁ.dfhedaﬁsctwn
evat e enper at res ardi ng the

of m%ﬁp%@%ﬁ Sehprgmot #Ho pﬂaf@gwerm@a@gifvgga%amg a%ﬁweemi ch
ph¥&shaé ﬁﬁ/trfélﬁllewﬁ PalPERt expausiRyl Ak i Qplrﬁukétr@%lbmey

to chemcal |logic: the conversion o ut am ne
wagyervestey mi atubreatantiifuge (GEOAY @il $t0lesatb-§Di’€ut i on
reaction in which a pair of free electrons acts on
the attacking nitrogen atom of the C-al pha-am no group
Celiysidiangré@iapariatibh &tdpsat om of the C gamma- ani de
group. An acidic pH would inherently [ead to
The firozea sed peliet waaresisrended é ouatipies asimweh dysis puffer (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

ac

fragments were removed with a CEPA cenfrifuge. The supernatant was
optionally filtered with Polysep Il (1.2 um) 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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and woul d therefore have a negative effect on the

Caspaashat the reaction. | HOWSY ourhlil Sl RARARUB o

the case, according to the inventors' flndlngs
possi bl e expl anati on - which should not be |nterpreted
Afteg the loagingeivgs comipdgte the colbatn ¢drabinatice tva¥Pashepl witke lysis

ro enV|r ment for the N
ouff Bic Tof BErdEred FaUmE wrsittad oh TSP Sehbpmgs was
weRALE Wit lySel bﬂﬂe‘?"'thbhﬁévlﬂ‘f@) NPurQaraO(HPI ‘s% I:Fiff%? d With lysis
unprotonated form i.e. a pair of free ctrons 'S
buffeaagainl Ehe@roducémmmlet@phmBuimearhba@{graweet 1- 1492- FF
17 Boehringer ingel heimlnternational GrbH et al.
Exanples 5 10 15 20 25 30 Exanple 1: Production of a

Th@)ﬁl@éﬂewé@a!ﬂe@ﬁzﬂﬁ%ﬁﬁhbﬁﬂmbém@r o6 QORES coRsEAFAioRBI 103
the i nvention Fernentation: he fernmentati on was

Mol anceeritifugmd far 45 minat 3260 gedbratpematantovas keged onto

= R 40 Bin SO AT B R S SSUBR AR M Y S Rrenimg
sulphatee(ih $ysid¢ beffg¢nom ¢ sequence-of -= hMCP-1 under the
control of an all-purpose pronoter (phosphatase,
pPhoA), a ColE*l -replication origin and the
r
T e SaPherBse Wl AUDME 195 S0l S0TPE Kl icn
wais| ep ilibirateldBvitryaisubuffes n¥Mashingow &€ thercartied eut W|th iysns

oo Wtk S HGar (bkaeicu P2 by Bhe pethct Waniiern a

nné&*q‘]faateﬁ't fr%ﬁﬂzo%%dffwa B EY@hﬁCb det A PEAT td FORDARA B in

a supply of air at 37C. T Ium cont ai ne
10golsosaolumees.ous salts, trace el enents, yeast extract,
am no acids and tetracycl i ne. The pH was mai nt ai ned
at 6.8 with anmmonia. As soon as the glucose put in

Cohedrdimestepsed up the di ssol ved oxygen (pQ2) was kept
constant at_the intended | evel of 40% by the su pIy of

Thgakegsevasiuted dutd |f@ﬁ!ﬁeé¢nttm@fem1@@rm%@satﬁ rel 0 - 40

el G827 PHESIREIE) i BBuBt Uy e Rt
6.(hantéBwasasubht a@ﬂieefﬁwNpH‘of&hé thaversidr sdlutgen. (TB=RADbtein
and st Si s and protein

CObeﬁr"tlfqtlgiQteV?%%aE)gft\f@%‘\ 0. ge nd 1. 6 mg/mL.

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 conversion solution was
loaded onto an SP sepharose HP column which was equilibrated in buffer A
(40 mM phosphate, pH 6.0). Elution 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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The frozen cell pellet was resuspended in four tines

Casad-1n®2eHF | ysi s buffer (200 1PMBbeirsger Bigelitvh MaSktionRMbH cf al.

EDTA, pH 7.5) usi ng an Utraturrax. The cell lysis
was carried out two passages with a honobgeni ser at

congntrtion was [l mg/nﬂgrﬁ\ettwﬂv\éa@tlae netonwedtwas idtepaterilised

e e S G o O BN Rp80 e BT R Bor 1) and then
| oaded onto a coI um conbi nation consisting of a Q

sepharose FF and an SP sepharose FF. The col ums were
Jé%i‘ii brated with |ysis buffer. Case 1-1492-FF 18

oA 05N B SRS SR Ul ] e

HRLA Hetakom atbgtaphis ©f tHeuéliugon prafiléd e mhama@ the|SMOf
e%har ose was

tnq 3 ErBEraRClar o Nkt 8148 LT 24 T i 48y 5R30 B 1E8H). ARd
cafiilelechiramHe F8lr HisinBiogf PGl in IG5 1 2atibi 4t hBpBrox

90Jalaf ¢hie watlmnatmd;lneenmmﬂe}nm:eta jpyraGlu-ivil P-doatcenincabateom
t 1 t. 3200 g. .
oLt nR Fht NPAL PRANRRT S ALK GG YshiRsthridoes

ha@%r‘h’i@d% ywas equil i brated vvlth 1.3 M ammoni um

sul phate (in'lysis buffer). The flow of phenyl
sepharose was applied to a Source 30 RPC col unm which

Fig 2o R kb M b bty B RO 06
und&rGHe dbnbiitiénbrscridde  Rrshdustihuess fleldigdtibm ofithd feBefdn
gradient from 20% buffer B (95% EtOH, 0.1 % TFA) to

incieRARas AN BRIty RPPearse Whishis velaliesto asoivadart Brin &g and

T iluted 1:10 in different buffers, e.g.
no @leﬁeﬁéﬁo%eg 10 - 40 nM pH 6.0 - 7.4. According

to a preferred enbodi mrent a val ue of between 6.0 and

sou as the final H of the conversion
S'@'Jﬂrdeﬁsvpn Al erns WRLE Pb S@B’ﬁ@e‘ﬁ'ﬂ%?%ﬁ‘”ﬁ&**ﬂ@ﬁ%‘f?rﬁoﬁ

stepnfl 011 1 8B4 addiSteitdr] 9 5"8Sorfd. Wﬁ%o?&ﬁ{ %l!tr’fafeeguf?érd pH

I ncubat ed at terrperatures of '35 - er ent
3.Sdslatmoe) shiwm). gent | e agitation (60 rpn). The progress
of the reaction was nonitored by HPLC anal ysis.

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.



Final purification steps: As soon as the end of the
Cafedaiabi-Fn Was reached, the EONVRERInAR rEQhdith (@MaNRS GmbH et al.
* | oaded onto an SP sepharose HP col utm whi ch was
equilibrated in buffer A (40 nM phosphate, pH 6.0).
Elution was carried out with a |inear NaCd gradient.
e,NaCl concentration in the eluate was about 350

I L, and the protein concentrati on was about 3

ng/ L. The erdare was Wt of 1T .
conductivity corr esponS‘der}'igt]’eTr {Me pSO“L']pBe cHalrl‘?}ﬁer T Cwgs PUTY

further diluted with [40 pif phosﬁhfﬁt@,’l bH @0, |250 MVl %)
NaCl until the proteirn Case 1- :-49%i/ﬁt 1P Boehri nger
I ngel hei m I nternationgl GrbH et ongentratilon was

CofpBfiofkest 1:Ne bul K sol Ut ORp4t NUS T@_.rogtpd VaSy T4 TUCR 54 nd.
zof@frllls d H%PPQ storeq at 4C o -70C until ready to be
RAPSRR lysis: | The progress of [he conversion

ZOWﬂlﬁFl‘?‘éfé‘%ﬁ% above Vas T T ?F REIBLCI 264 | 966
Chr omat ogr aphs _of thejelution profiles jere taken

20 bf phoapiidee pelitear t of  t|he eonvelsi omet eafti oA (togsand o950
st =24 h t=148 h and|t = 120 h. As an be

L at {ines
20 §%W°§P'ﬂ?ﬁ€f PHEF our chr omaégr aphs 1z§ﬁ@)vvn Tnoli g g82h | 91.3

nnnnnn QL ~f ¢ A Ny ~t n

I T T I A AL M M e T T

Na@brrperature of 35 C. HPLC anal yses shovvad t hat [the two

s ol hi-de—-bri-dges— had-—for rrerl nrnnarl Vi Eig.——2 shous

A\ ! QUI

20 pyyEphosenats pH 6% SHOt dact Bon of PPl 1 646 | 21d 95

COIH C.r"%b:'].' S{\QA—’ T——under—te (sgIIUI |uUbaJﬂCbu| i,l'%ﬁu -t )

ows that as the durgtion of the react]on 'incre'gsdes
205‘N‘H’W?}§E’,nﬁ1€t9”§p§pears Mhich is feferred fo as "\ariant

PBﬁggg%l oné%p%'tbtkgpm%\w?‘el ol égr ved”\ih'ggb il rryl r?g c 'L’ﬁwe 95

pHeanversion step in 0.1 M sodi um acetatp buffen, pH
b5 _or 0.1 Msodiumditrate buffer. p 3.5 (data nat

n.dSHRMakternliR&, iRARY bARe RESHH 'hQ@ﬁ’ot@@&Vr%aé’@é aﬁ&@rﬁ?s%@gﬁed time

except that tenperatures of C, 60 C and wer e
used instead of a reaction terrperature of 35C. As is

CeRaffl, 4 hRet F@ac‘ﬁ?h ?éme%vb&ﬁég@{&n‘?’at:dﬁ fiby-products

satisfactory yie Wt e ob
or izma@kWDthI productsasaaﬂmabigeth@pmeﬂy ldvebOgartiodtarly3 Wﬁ,endhe ttdnt is

c 5 @3%6 écantly hi gher reaction rates are
argﬁ Fion rate at 80C was approxi mately
50 tines the rate at anbient tenperature. Case

1-1492-FF 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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Cade@TPerrat ur espeedhal f-11i fetihegughhgg&ﬁ]

20 Boehri nger | ngel hei m I nternational GrbH et al.
, o R kol et a1
[11'h] Comparison test 1:240.03122.47.5 dn.d. 20 mM
phosphate pH 6.0 20 mM phosphate pH 6. 0350. 0897. 82. 6
ondbé réa@nmsteshargpiriy of thid [Foa660 ufd&loth8rviish 2bnstaidtasiv
sph . 0801, 6700. 4----- 3=.2 h91.3 20 nmM
COﬁﬁﬁgﬁﬁi(?@ TB'EI Fg‘.‘t‘fp 8@%09'6@1@6. 95.6 dn.d. Nad 20 mM
phosphate pH 6.0 5% Et OH350. 1086. 42. 1 d95 Conpari son
test 2:350.03718.76.2 dn.d. 20 nM phosphate pH 8.5 PBS
Exapien2: Procuction-bf DpuoBGITIGRA. 0epsmtRs. by a9 biteiHative

rg.g. = no{ d§tErn19eﬂl the end of the reaction had not
pecified tinme Certainly, a
hi gher reaction tenperature favours the formati on of
by- products or breakdown products, reducing the

Thedeingntatigr) cell lysis and @reteinpuwifisation stapsswetiescardad plLibas

. ble 3). Fig. 3 shows in high resol ution
exé’lﬁéne@fwlpg%a{%%lgglphs of the elution profile of
pyrod u- MCP-1 preparations which were obtai ned under

the condjitions summarised in Table 3 (20 nM phosphate
Copyersion st®p-~ 50C or 80C).° As can be seen fromthis,

Thé Wl I A ShuPRy RW\FVE% iqﬂ?tegicf. l!‘g .v\y?ﬁt PeYB0boRfween
products or breakdown products a igh tenperatures,
20eVkee protein corsleotration waskibén betwism asbut€. 2 and e uigimit

the iR Saput s g BsioraOin SLTBESRpPONAEdhe ZRiton
coRE A BB, 9% Etgﬁ-(ljiaﬁ& QPR TS WHILR Bri?(r;%’f@eci §m the eluate

production metho not have 'a negat ect Case
of thelprezioes Suree 8AMMNG step. Ade! sodition weas filter steribdedGmteH

pofRei etk FEENRRAk 220 oo ilibsrsd anpiacebianea st
351 oathhadreidatiftion. Pie Prddress PR rBactiorRvas wedri®re®by a

pyrod u- MCP-1 preparation by an alternative 5 process
HPA&canalypig- 46 sepe asitbe endsy theeeactiprvvasieashed éhe |

coag%é?'éi%n%tfgn%gg DiffideliteFdd WRR a5 PER%oWS GDEFhEBIafd! fak,

Millipore) against PBS, 0.02% Tween 20, and the protein concentration was

adjusted to 0.1 mg/mL. The preparation was decanted in 1mL batches into
glass containers through 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 pyroGIu-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 sait (Exampie 1, Table 3,
line 3 to line 8), 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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expl ained in Exanple 1. 10 Conversion step: 15 20 25

. CaiiQ-agjEisted to 0.1 ng/nl. Ihe ma&ag&%&%m%&@ﬁbﬁ%m

in 1 nm batches into glass containers through a

MIlipore GV filter (0.22pnm) under sterile

conditions. The eluate of the Source 30 RPC was

diluted 1:10 with PBS, 0.02% Tween 20. The protein

concentration was then between about 0.2 and 0.5
Ex@vf 1813: Prepardtidnsis acéutteal B ltioh®hskd d

er_ conponen S e sorution 0

FEQ) W FEURrdw g Aairdkamplen? he el uat e

of the previ ous Source 30 RPC step. The solution was

Thiei pyreGluisME P11 pregaiiatipn obpaihggiroByaraple f baEkampid D \Ams
and | ncubated at

.M | ].ipak 20 | |
d"%ﬁdﬁ‘?gagﬂ?n%ef&@’ﬂpaﬁ?bn1 ' E;HP %ﬁe@gdw ERBrideadiodim
Y IRTERMASPat Rotadirh cARFE bt it AHudTeh ihosplia®
PHUT O) aals@tontadming 02 ¥ Bweeh PDkamd fabhERermedribioagiass 3k,

M%?m TOIREA ol i Thed b‘a@?ﬂ@fﬁa@gﬂf&aﬁﬁewﬁmﬁ

| cldahecdl@uW&"&SarWoééms‘é@a%d@H b BahirkYtorREY g“{:hg% ¢ of?fat h;a
0

be seen in Fig. 4, after 5 days nore th

infgsighei n 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

Exa gniC drh pAtishn SARRYidISGRaCictility bYEEDEIMEP™ Bd Ehn-
%W%Mp osphart e

MGRdsphat e buffer plus 150 nM salt (Exanple 1, Table 3,
line 3toline 6), the relatively |ow speed const ant
in mxtures containing PBS as incubation solution may

Md@ubbg peieeipld:0 t he higher salt concentration, ionic
strength or osnolarity. 22 Boehringer |ngel heim
International GrbH et al. 5 10 15 20 25 30

MCP-1 binds to and activates the MCP-1 receptor CCR2b. The activation of

the receptor 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**
fons. 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 cytosol. 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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Exanpl e 3: Preparation of phar maceuti cal conposition

_ CayisHé2BR the MCP- 1 prepar aﬁl B einQE Ui R GHAabrAs AN o al

Exanple 1 or Exanple 2 The pyrod u- MCP-1 preparation
. obtained in Exanple 1 or Exanple 2 was diluted to a
intesyal detwaen ghe applzationdg)rand marBsIn stitiulationhbdis eghly
263'3?% bum hydr ogen phosphate, potassium chlori de,
assi um di hydrogen phosphate; pH 7.0), also
cont ai ni ng 0.02 % Tween 20, and transferred into gl ass

aln rs_in volumes of 1 nL. The finished
In E’h% tifellgw.dae gvelyatiorwasgasied oubusing Hesgaxinum

| nf u5| on. %qegﬁﬁ%qe%g%glﬁé%ﬁ%ﬁgfv’ﬁe&{?‘ﬁm%‘g@cg{Cafcmm-

indtetadvéalgiuot inflyx osfdthstaPork btk FletiseMaBadurhisitid ﬁé}sSIbIe
principle: MCP-1 binds to and activates the MCP-1
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International GrbH et at. interval between the
application (a) and maxi num stinulation (b) is roughly

On2be3fayssiche estOfirkb oPAIl #i2 substance plates were prepared. Hanks
buffer with 0.1 % BSA (protease-free) was used as the diluting buffer for the
various MCP-1 preparations. Hanks buffer with 0.1 % BSA was used as the
blank control. Then 40 pi / 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 ul
washing buffer, leaving a residue of 25 pl 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
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30 In the tests that follow, the evaluation was
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neasure the fluorescence the FLIPR neasuring device
was adjusted so that stained and unstained wells
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Excitation: 4
C|:|303| |\|/eo<r3]ontrc§?Aﬁlg5: 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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Em ssion: 510 -- 570 nm (band pass) Negative
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Nﬁs descri bed above (MCP-1 preparations obtainable from

The biological activity of the two preparations was calculated as follows:

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 pyroGiu-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

% activitysample) = RFUsampte at 1e-em) X 100 % / RFU standard at te-sm)
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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fromthe neasurenment curves recorded as describ
above (see Fig. 6). Virtually identical EC50 val ues

Tahier4: obtai ned for the tvvo pyroGI u- MCP-1 preparations,
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preparation from Peprotech: EC50 = 20.76 nM. .20 The
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10 nMpyroGIu I\/CP 1 was set at 100 % This is in the
al nost linear part of the ascent of the curve. Using
% pHiVE moet eereadgd RIS rIP0PHA2898Bi7vi ty of ot AP activity
preparations, such as e.g. the Peprotech MCP-1 is
cal cul ated according to the fornmula % actirVity(sanple)
= RFU(sanple at le-8M X 100 % | RFU(standardat |e-38M
30 In the above Exarrple ~as shown in Table 4, this
Exginplei&: Jemparstus lyibyeofi pireGlu-MeiP t he
non- N-t er mi nal |y nDdIfI ed I\/CP 1 preparation based on
the pyrod u- MCP-1 preparation. Case 1-1492-FF 26
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It u%\éefrg%aggggtp@ggn%tuwogérg 1%}05%5061(%@ MCP-1 preparation is
incLiBaf@Mbk T 45 ¢t dthdr 8Rk INGUF Bk (WdPhdulsPHRsRERG A sﬁown in
616151 x 100% 112898.3 = 48 % activity 5 Exanple
Figrénireubativr at 8040 reaultsyn afvepwrmatked NE@mitutiog effect.
pyrod u- MCP-1 was incubated for 1 or 2 hours at 56C or
95C. The biological activity still present thereafter

Exdfpid 6 rdRAniM OF pdiddtd sttt $Hbm an arterial occlusive disease:

For treating PAQOD patients a pyroGlu-MCP-1 preparation as prepared above
is adjusted to a concentration of between 1.2 and 120 pg/ml. 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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systemin Exanple 4. It was found that no denaturing

~ CaRCaynsgrhen a pyr oG u- MCP- 27 priga@hat indhelnSintchnBodRib et al

at 56 C for either one hour or two hours. However, as
shown in Fig. 7, incubation at 95C results in a very
mar ked denaturing ef {RatenflCl&ingp! e 6: Treatnment of
patients suffering froman arterial occlusive disease:
20 For treating PAOD patients a pyroQd u- MCP-1
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| nihXR-41 ehgreib SinddCPskistihcgbatediution is adjusted to a
final concentratjon of between 0.1 and 10 pglm and
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route close to the region affected by the vascul ar
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reconbi nantly Sr oduced d n- pI‘\Q/QJCP 1,I er ]*er}]‘n}c i n- e -lli

i sMGR-bat ed - at atenperature in the range from 30C

and 80C - in a buffer solution with -- a salt
concentration in the range from10 nmMto 160 mM and
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90 %of the MCP-1 is present in the formof the )
wigravithyepcanceptratiei e the rapee figin g0toMdp&GwM and with

Y

raik f L@n i s a phosphate buffer
ﬁmhgﬁ%ﬁ%ﬁ%ﬁﬁ;?& range from20 mMto 50 mM
and with a pHin the range from3.5 to 6.5. 3.
P{ﬁcess according to one. of Clains 1 or. 2, wherein the
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S al cqfaBS SR B SShal ) piioerdie 3
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conprising at | east

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
pyroGlu-MCP-1 preparation which contains pyroGlu-MCP-1, according to
one of processes 1 to 3, and

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

the proportion of pyroGlu-MCP-1 based on the total content of MCP-1 in
the resulting pyroGlu-MCP-1 preparation being at least 90%.
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the steps of - preparing a G n-MCP-1 preparation by

Caexpuess on of a gene const2RcBochaiRg MgeiHeRN InfiaRiohal GRbA et al.

host cell, - optionally concentrating and/ or purifying

the @ n-MP-1 contained in the G n- MCP-1 preparation,

- converting the A n-MCP-1 of the G’n MCP- 1
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purlfyln the roGIu- MCP- 1 Baratlon
pribedvre Fgﬂrmaoamtxgmﬂpmee indhetfforen obthel pyroGient
of 1in the resulting pyrod u-MCP-1 preparation

be[iV!ng 'z]lt | east 90% 5 10 15 20 25 30 Case 1-1492-FF 28
Boehri nger | ngel heimInternational GrbH et al. 5.
Conposition containing a pyrod u-MCP-1 preparation

- prBingess forrepaing § RhanEesePWIcE! camepsitian sentainieg Py Gh-

OfM@E1Wﬁeklﬁ%ﬁﬁbG M(ﬂ'—’ 1:#?8?&%89 Pep&%gggercgadmg to

preparation 1's presen orm of

-MCRaiin 446s uBedcess for preparl ng a pharnaceuti cal

“pyrod u- MCP-1 preparation prepared according'to claim- -~ 7
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10.

11.

conmposition containing pyrodu- MCP-1, wherein a

containing a pyrod reparation pre
acrepdratiprt rareplazadwa@or%g te r:tatrat4 vdres ein%dl 18asifo0 %heof the
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conposition according to claim7, containing
pyrod u-MCP-1 in a phosphate buffer with sodium

. chMeflicgenerd i pbptmaeeutiopl eorapesitige aecerdingdeialaies. 9.

or et B R: Ch F el PP siEATth BAce

pharidreptittidliyad delengatids aftithves. t he treat ment of
vascul ar occl usive di seases such as, in particular,

coronary
Use of pyroGlu-MCP-1 or a pyroGlu-MCP-1 preparation prepared

according to claim 4 for preparing a phamaceutical 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.

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.

Recombinantly produced MCP-1 preparation, wherein at least 90 % of
the MCP-1 protein is present as pyroGlu-MCP-1.
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artery disease (CAD), peripheral arterial occlusive

cafiiggase (PACD), cerebral %dBU&.ﬁS%&Eﬁ 1l AfehGioh GmbH et al
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occl usi ve di seases. 10. Reconbi -1 preparation
produced by the process according to claim4, the
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-protein, characterised in that a conposition
acibsrkip ﬁ@’qabobp%\)’?r‘r@@g@ﬁ' actpit¥r maceut i cal conposi tion
according to claim 7 or a preparation according to at
| east one of Clains 10 to 12 is added to cells or
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CCR2, particularly CCR2b. -



