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. The present invention relates to amino~terminally truncated MCP-2, lacking NHa—terminal amino acids corresponding to amino acid
resldu_es 1, 1-2, 1-3, 1-4 or 1-5 of the naturally-occurring MCP-2 and having chemokine antagonistic activity, as well as cDNA sequences
encoding them, their use in therapy and/or in diagnosis of the diseases, in which an antagonistic activity of the chemokine effects is required,
and pharmaccutical compositions comprising them. ,




The C- X-C chenokine platelet basic protein becomes a neutrophil chenotactic
peptide (NAP-2) only after renoval of the 24 NH2-term nal residues (Walz A
at al., 25 1989 and Van Damme J. et al., 1990). Del eti on of
up to 8 NH2-{@lobp residues fromIL-8 results in an enhan

~chenpbt actic actg%%, but further cleavage of the d u- Leu-Aﬁ’ %?Wﬁ,m\mi ch

Is located in front of the first Cys_in all neutrophil chenotactic
C- X- C chenoki nes, _causes conplete . i Mictivation (Clark-Lewis |. et al.,
1991) . AMINO-TERMINALLY TRUNCATED MCP-2 AS CHEMOKINE ANTAGONISTS

Similar NHerr]terminal proteolysis (up to 8 amino acids) of another G X-C
chenol dne, granul ocyte chenotactic protein-2 (GCP-2), has no effect on the
neut rophi |  FIELDHOWFHEINVENFION ity (Proost P.et al, 1993a). - .
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t he nol ecul e W%Rﬁ%@"&ﬁ E?s“’é’g“éﬂﬁ‘gégf'ﬁ‘g‘ﬁ?ﬁ antagopijstic petivityi; sscwell as
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MCP-2 (Monocyte Chenpattractant Protein-2) has been I SO
di fferential i Whighyan antagenistic \activity athe shemoldng | effedtsf v rmequitedy| asned

versus resti Wmﬁ&h@?@%%gﬁg 5 (PBL) (it was initially called

"HC14", Chang H C. € CDNA-derived protein sequence
was identldcal to that of purified

BACKGROUND OF THE INVENTION

Chemokines constitute a family of small pro-inflammatory cytokines with
leukocyte chemotactic and activating properties. Depending on the position of the first
cysteines, the chemokine family can be divided in C-C, C-X-C and C-X;-C chemokines

15 (Baggiolini M. et al., 1994; Baggiolini M. et al., 1997 and Taub D. et al., 1996).

Many C-X-C chemokines such as interleukin-8 (IL-8) are chemotactic for |
neutrophils, while C-C chemokines, such as monocyte chemotactic protein-3 (MCP-3),
are active on a variety of leukocytes including monocytes, lymphocytes, eosinophils,
basophils, NK cells and dendritic cells. '

20 The NHy-terminal domain of chemokines is involved in receptor-binding and
NH-terminal processing can either activate cheﬁokines or render chemokines
completely inactive.

The C-X-C chemokine platelet basic protein becomes a neu&ophil chemotactic
peptide (NAP-2) only after removal of the 24 NHy-terminal residues (Walz A. et al.,

25 1989 and Van Damme J. et al., 1990).

Deletion of up to 8 NH,-terminal residues from IL-8 results in an enhanced
chemotactic activity, but further cleavage of the Glu-Leu-Arg motif, which is located in
front of the first Cys in all neutrophil chemotactic C-X-C chemokines, causes complete
inactivation (Clark-Lewis 1. et al., 1991).
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natural MCP-2; however, a putative allelic variant has al so been isol ated,
in which Gn 15 46 replaces Lys 46 (Van Coillie et al., 1997).

MCP- 2 has al so been synthesized by solid-phase chem stry (Proost P: et al.,
1995). DESCRI PTI ON OF THE | NVENTI ON 20 The mai n object of

t he present MORMPon are anino-terninally truncated MCP-2FPCT/EPISA6RY| ng
NH err]Jterm nal am no acids corresponding to amno acid residues 1, 1-2,
1-3, 14 or 1-5 of the naturally-oce¥rring MCP-2 and havi ng chenoki ne
ant agoni sti c act iSinilar NHx-terminal protbbiysis [{ap tto c8I| amingy ,acide)l of gnether -Xthe

present invenpti i s - -76) .. Which I MCP- 2 | acking the 1-5

Rifor ]t meAshoRi seaHor e oo o TGEP 2 Mg Shaen PP sedioskd 3 o

SEQ I D NO 4hemotactic activity (PROUStIP.aINPR93g), M nai |y truncated MCP-2 of the

i nvention can be i nsgngl yccr)ﬁ':s‘g ated . or non-_%&tﬁed form

The t er m " chenokiThe synthetiga) G-6 chempkines MOR- bIMGR¢ § anipsing the 8itpe

mat ur e d INHL: | Vs d oA%m i 428 Sa

- 3. 5 N}hf&h@? e:hngﬁjs ggi?ko %ﬁfnvent ?ﬁ%malre thaere “ﬁﬂngfmg

conpri si ng tantagonists (Gong & etple 18365 and GongyJ.fedal,,t1985)ani no-terninal Iy truncated

MOP-2 of the i NV4RLigRn of RANHS buth one AMchbl' dfinS SHUSHAER RathohRRlde! ' Y
the molecule and Met-RANTES behaves as an antagonist for the authentic RANTES
(Proudfoot AE. et al., 1996).

10 The clone of human MCP-2 (Monocyte Chemoattractant Protein-2) has been
isolated by differential library screening with cDNA probes derived from stimulated
versus resting peripheral blood lymphocytes (PBL) (it was initially called “HC14”, Chang
H. C. et al., 1989). The cDNA-derived protein sequence was identical to that of purified
natural MCP-2; however, a putative allelic variant has also been isolated, in which Gin

15 46 replaces Lys 46 (Van Coillie et al., 1997). : R

MCP-2 has also been synthesized by solid-phase chemistry (Proost P. et al,

1995).

DESCRIPTION OF THE INVENTION
20 . The main object of the present invention are amino-terminally truncated MCP-2,
lacking NH-terminal amino acids corresponding to amino acid residues 1, 1-2, 1-3, 1-4
or 1-5 of the naturally-occurring MCP-2 and having chemokine antagonistic activity
Mofe' particularly, one object of the present invention is MCP-2 (6-76), which is
MCP-2 lacking the 1-5 NHx-terminal amino acids, as shown in Figure 1 and in SEQ ID
25 NO:3 or SEQ ID NO: 4. '
Such amino-terminally truncated MCP-2 of the invention can be in a glycosylated
or non-glycosylated form.
The term “chemokine antagonist” means ‘which acts as antagonist to the mature
full-length naturally-occurring chemokines’.



"Nucl eoti de sequences substantially the same"” includes all other nucleic
acid 5 sequences which, by virtue of the degeneracy of the genetic code,
al so code for the given am no aci d sequences. The

i nvention alw@eyiwereides expression vectors which conprise tperePsaiRiNAS,
host-cells transformed with such vectors and a process of preparation of

such am no- termnally truncated MCB.2 of the invention, through the
culture in appro t da sforned. cell

The DNA sequence ‘ggétﬁ &j %e lﬂvg?el nér o‘g lﬂg‘k ?)8‘?‘!'? so‘ﬁ’"tpé‘ﬁ‘"ﬁél‘? Mt ed
and | i gatqadnoemhodmg ﬁmthahkmoaémﬁmllg* truniested MORR &f theiaventioh Cnsluding
vector is |ntr ed into a table host cell, which then expresses
t he vector(s)m P &¢qyenqos sybstanti db"r Expr essi on of any

of the reconbi nanmmémﬁb%squ&oéshﬁbkt&\t&nyltﬁél safe"hkide 8l otﬁbrhﬁ{d%fl afi gn be
n

effected in eukaryotic cells (e yeasts, i nsect or mammali a

prokaryot fc sequences whichbyt vigu mm@mmcﬂ&@demmd
known in theaﬂf&, s ‘&ﬁ BesPe enpl oyed. For exanpl e the DNA

nol ecul es codi ng ?lormll e proteins obtained by any of the above net hods

are inserted int omppvapmnabemmmemmndemwhshommubsﬁdvymms

t echni ques Sanb QQk et 1989

strandgd cD\ICﬁ\l’%‘“ﬁsmf&ﬁ‘%ﬁ ﬁ\( P(?tr% 5’5/" ng AT ng or
by restricti tuirnﬁnahj(ltmgcatedlmm-ﬁgof the midﬁﬁoﬂsmr&fghsﬁiétobﬂﬁﬂec iPNAapprofite or
bl unt - ended i e} echni.que | gases are used to Ilga e the
DNA nol edfl e@lgﬁﬁ ? %@m}sf r‘?@ﬁﬁ-s avoi ded by treatnent with

al kal i ne phosphat ¥s€DN2bsequence codlﬁ% RIrdRe p&%&%ﬁﬁ@ﬁb&tﬁloﬂfcﬁﬁeriﬁﬁiﬁ% he

desired proteln an expression_vec shoul d_al so conprise specific
nucl eot i de s Bgatedhintosa guitableiplasmig. Pmamﬁm%tth@mrem vector isrintreduged intaa

regul atory i ghiRbitaokidn) wikiSfed Sxgr &&%&g&g) g.gnt‘aﬁ&ﬁrsfﬁe prei nin

'such a way as to permt gene expression otein.
First in order foExpressiont %alyeo@ﬂtdemhlnm!:wtehecbf the investionbes mentiomedd by

B omon S A B ) MBI vl Yok o R B
‘ prokaryotic cells, using the appropriate expressnon vectors. Any method known in the art _
can be employed. '
For example the DNA molecules codmg for the proteins obtained by any of the
above methods are inserted into appropriately constructed expression vectors by

20 techniques well known in the art (see Sambrook et al, 1989). Double stranded cDNA is
linked to plasmid vectors by homopolymeric tailing or by restriction linking involving
the use of synthetic DNA linkers or blunt-ended ligation techniques: DNA ligases are
used to ligate the DNA molecules and undesirable joining is avoided by treatment with
alkaline phosphatase. _

25 In order to be capable of expressing the desired protein, an expression vector
should also comprise specific nucleotide sequences containing transcriptional and:
translational regulatory information linked to the DNA coding the desired protein in
such a way as to permit gene expression and production of the protein. First in order for
the gene to be transcribed, it must be preceded by a promoter recognizable By RNA

30  polymerase, to which the polymerase binds and thus initiates the transcription process.



-4- There are a variety of such pronoters in use, which work with
different efficiencies (strong and weak pronoters). For
eukaryotic hosts, different transcriptional and translational regulatory
sequences may be enpl oyed, depending on the nature of the host. They may be
derived 5 WwWaemésiér al sources, such as adenovirus, bovi ne REXEHIB/QGI®R Vi I US,

Siman virus or the like, where the regulatory signals are associ ated
with a particul ar gene which has a hi gh hevel of expression. Exanpl es
are the TK piﬂa@wa%é&%f'mp@m&&y% uwanﬁéffl%ﬂaw different k@iERhdés the
yeast gal 4 gene pronoter, etc anscriptional initiation regulat ory

signal s (Stfaygw\sﬁkmlwﬁﬁhl ch allow for repression and activation, so
t hat expression Sdﬁth e 1R R\IA
nol ecul e conpri si ng t }& ’de squence chﬁl} a1nor ?hs‘emg?a(l)tree nﬁo

t he i nvent i osequencesymay beeinplnyed, depending oh thehnammg:f tlkaehospél’mp imay |berderived
transcripiiopa

# | an tr,ansl ati onal, re uI als . Whi CQ’
capabl e of i d’l"ﬁf JONEFes. SHEN 3p.adepayirus, pafil é é‘?‘af‘r’(f’lﬂs prHEe H%g’t
cell. 15 where thelfegulatohyl sigraldi apdassosigted aith aqiaﬂmhhrgmﬁﬁhmmghum

I nt roduced can, be sel ec y also iptro u0|n ne or re rkers
whi ch al | ow PhF<RIession: Exameles ¥8 dﬂgpwtﬁrso the S¥ Si on
vector. The prRyoedr, ﬂﬁaye@igaﬂae&e\ﬁrdﬂotspret@*r%eéﬁpﬁam uuuauont &gﬁla@%ﬁﬁaﬂp' c
host, biocide resistance, e.g. antibiotics, or heavy netals such as copper,

or the like. mée%b@edaﬂncé wor rgpreesionasndegctivtiony) so thateapression ek & t o
the DNA ggne ?a% fiedt © be expressed, or introduced into the sane
cell by co- tFans ction. Addi ti onal elenments may al so be needed for
opti mal synt hesi sTkZ DNAGnelequie eoimprisiog the nucleqﬁdarvsqwce coding for the progircofHdrs of

|00 e MR SO P oS o sl B g,
and sel ect edtranslational regulatory signals, which is capable of integrating the desired - gene
sequences into the host cell.

15 The cells which have been stably transformed by the introduced DNA: can be
selected by also introducing one 6r more markers which allow for selection’of host
cells which contain the expression vector. The marker may also provide for phofotrophy
to a auxotropic host, biocide resistance, €.g. antibiotics, or heavy metals such as copper,
or the like. The selectable marker gene can either be directly linked to the DNA gene

20 sequences to be expressed, or introduced into the same cell by co-transfection.
Additional elements may also be needed for optimal synthesis of proteins of the
invention, |

Factors of importance in selecting a particular plasmid or viral vector include: the
ease with which recipient cells, that contain the vector may be recognized and selected

25 from those recipient cells which do not contain the vector; the number of copies of the
vector which are desired in a particular host; and whether it is desirable to be able to
“shuttle” the vector between host cells of different species.

Once the vector(s) or DNA seqguence containing the construct(s) has been
prepared for expression the DNA construct(s) may be introduced into an appropriate

30 host cell by any of a variety of suitable means; transformation, transfection, conjugation,



25 fromthose recipient cells which do not tontain the vector, the nunber

of copies of the vector which are desired in a particular host; and
whether it is desirable to be able to "shuttle" the vector between
host cells Qfodbikd-gr ent species. Once the vect 8‘((% oQos1 A
sequence contalning the construct(s) has been prepare Oor “expression
the DNA construct(s) nmay be introduced | to an appropriate 30 host cell
by any of a vari fasty of suitable neans: tTansfornmation, transfection,

conj ugat i on, Protoplast fusion, °°°“'°P?!'F'6?’bﬁ?lﬂgﬁ‘ WG&?@W’PTQ‘E@FPW misrpinieetioni um
phosphat e- prggi pi tation, direct mcroinjection, etc. Host

cells may be either prokaryotlc or eukaryotic. Preferred are eukaryotic
hosts, e.g. nannsﬂiﬁairve&%max beseither prokanyatic, ornenkianyptic.nPrefesredaard egkanyesie

hamster ovar i t-transl atlonal

modi fi cat Yonﬁs{ s%s eﬁr %he%haﬁrro%Hle%s ﬂ%ﬁﬂﬂﬁﬂg%ﬂﬁ;ﬁg&&%&&%%

gl ycosyl a& : O{CHD) Taﬂs,rbec@ssﬂ&ypaqv}éﬂms&ﬁaﬂaﬂoﬁ]l Inggdtﬁtﬂtiaftrtb)prﬂ!ldhtmoleuﬂw,
t-t ational pepti no i ons includin cosyl ati on

Dimberor B3k R o bR bl e o ol ol by g

pronot er  secpsspaanslaialhipgpide modiﬁeaﬁoay nheluding Lghy%a%ndﬁnwhhc hhusber bef

utilized for production of the desired proteins in 1 east. Yeast

recogni zes I@%E‘i’m%(ﬁgﬁc’é@wc?‘ﬁhéﬂ“%%ﬁsﬁ'ﬁ“&;)@ﬁ@“%bmﬂceamd high
secr et es pepidpdGambEASH pimiBANRER Wﬂ&éﬁ}f‘dr Foductif oPfHE'deliftd Jproteins in

After the introduction of the vector(s st cell's are grdwn in a
sel ecti veo yeastrré@astmecmm leagier sequeness orh eloged) mammslian egene rprodustsaamd ng

cells. Exproﬁ%aﬁeﬁégpgé | re F &%g&rt?es&g%%&g)s) results in the

production erns.
After the mtroductlon of the vector(s), the host cells are grown in a selective

medium, which selects for the growth of vector-containing cells. Expression of the
cloned gene sequence(s) results in the production of the desired proteins. _
15 The amino-terminally truncated MCP-2 of the invention may be prepared by any
other well known procedure in the art, in particular, by the well established chemical
synthesis procedures, utilizing automated solid-phase peptide synthesizers followed by -
chromatographic purification. | :
. The chemokines of the invention may, for examplé, be synthesized by Fmoc (9~
20 fluorenylmethoxycarbonyl), tBoc (t-butoxycarbonyl) or any other comparable chemical
synthesis with or without appropriate side-chain protection groups on the different amino
acids. The amino acids with or without appropriate side-chain protection groups are
preactivated - e.g. with HBTU/HOBt [2-(1H-Benzotriazole-1yl)-1,1,3,3-tetramethyl-
uromium hexafluorophosphate/1-hydroxybenzotriazole) - and coupled to the growing
25  peptide chain. Before the addition of the following residue, the protection group (e.g.
Fmoc) is removed from the oi-amino group. After synthesis, all protection groups are
removed, the intact full length peptides are purified and chemically or enzymatically
folded (including the formation of disulphide bridges between cysteines) into the
corresponding chemokines of the invention. . |
30 Purification of the natural, synthetic or recombinant proteins is carried out by any

one of the methods known for this purpose, i.e. any conventional procedure involving



15 The amino-termnally truncated MCP-2 of the invention may be
prepared by any - other well known procedure in the art, in particular,
by the well established chem cal synt hesi s procedures, utilizing

aut omat ed sol i d- phase peptide synthesizers foll owed by chr omat ogr aphi c
purificati orWO 9916876 The chenoki nes of the invention nBSI/ERS06Manpl e,
be synthesized by Fnoc (9- 20 fluorenyl net hoxycarbonyl), tBoc
(t-butoxycarbonyl) or any other conparable cheni cal synthesis with or

Wi t hout appr eirddib®, precifitaibali dhrothatb@aply) dleGtrsphdfesialof 1R 1ke (b P ExaM1d0

acids. The am no aC| ds w t hoyt appropriate side-chalin_ protection
groups are Proosh e%k%t \]/%Q‘Sgd‘g-ﬁ“g”ﬁ l’“%é“i*‘ﬁ“!‘iB‘I‘?SI"‘I"IE‘BI“‘at may be used in preference

2- (1H- Benzo t
[ 2-( tfé:J Hﬁ. ci?oxy 31&%%% m chroma %ﬁgﬁ ![136 onoclonal

hexaf | uor ophosphat’e enzotri azol e) and cou e grow ng 25
peptide chai mnt"uydies,ras Sorcheparin, whichibing matargatnpr@;emasddubch aleprodusedct i on

group (e r.enpyV an,nQ_ g

synt hesi s, alaf‘d ﬁng'toec ?doﬁngar ﬁﬂgﬁ{ 8mts‘m’dr [gﬁnit’)h'\f]e é%hﬁée?n'i %‘8&“2’% ;ﬁﬁafaqag%gt h
pepti des ar e containingahk proiemdmerpméd u}:roughdmzqolmﬁn trhélp;otem willfbe bl to the
(including the for i on of _di tween cysteines o the
correspondi n§® @H‘Erh?nﬁ‘??ég"(?f by the ‘Fﬁ‘?@gﬂnﬂhﬁ 3U§‘le ¢ Impurt ’I‘-% ‘?’ﬁ %‘Bﬂ" t he
natural, syntAret wash ﬂﬁqﬁdem@aﬁteamhﬂhegeuby aGhinge &flpH Wk idhic stitigth. one
of the nethods knomn or this_purpose,_ i_.e. any . conyentional procedure

i nvol vi ng ~ The amino-termipally truncated Mc‘é'c? of thaﬂnvsﬁnoww ¢Tapy
el ect r ophgr eShdor Blaghdifs of KRe (iRBRed Gh wHIGHRI ﬁmagomsné’faef?ﬁfy &F m‘étchahoh.l@%)

A further purification procedure that may used erence .
purifying t heffpatstisi required. hExsmplesntafosudhs dmeaaesu mgludﬂar mtnmgtthqtsmmg

monocl onal angiogenesis- and hematopoiesis-related diseases, tumors, infectious diseases, including

HIV, auto-immune diseases, atherosclerosis, pulmonary diseases and skin disorders.
Therefore, in a further aspect, the present invention provides the use of the
15  protein of the invention in the manufacture of a medicament for the treatment of the
above-mentioned diseases. : R
The medicament is preferably presented in the form of a pharmaceutical
composition comprising the proteins of the invention together with one or more
pharmaceutically acceptable carriers ‘and/or excipients. Such pharmaceutical
20 compositions form yet a further aspect of the present invention. :
A further embodiment of the invention is the method of treatment of the above-
mentioned diseases comprising administering a pharmacologically active amount of the
amino-terminally truncated MCP-2 of the invention to subjects at risk of developmg
such diseases or to subjects already showing such pathologies.
25 The invention will now be described by means of the following Examples, which
should not be construed as in any way limiting the present invention. The Examples will
refer to the Figures specified here below.

E ON OF THE FI S
30  Figure 1: it shows the amino acid sequence of MCP-2 and of its known variant. Signal

sequences are reported in italics, whereas C -residues are in bold. Arrows indicate the



anti bodies, or affinity for heparin, which bind the target protein and
whi ch are produced 5 and i mobilized on a gel matrix contained within a
colum. | npure preparations containing the proteins are passed through

the col um. Ihe, tein will be bound to the col um by %BQ In . or by
the specific anflie%@dy while the inpurities wll pass througPh. E)"&Jl@ter

washing, the protein is eluted fromthe gel by-a change in pH or ionic

strength. . Jhe amino-termnalty truncated MCP-2 of the invention
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am no-t er m ngdpyads! OYE ermimity ' g%l Sigbj e ri of
devel opi ng c gs%cwgﬁsgg)ses or téygﬁgfdé%\[/ a°§§£§§Ps%<gJJm§ﬁg sﬁ%eﬁtea%'
pat hol ogi es. cliéfotactic activity i FHPAY eeilsi Results tepresenythemeasCl i ISBM rymfoansr of

| e which . shoul d not be construed as in any way

the foll ow ng Exa(gﬁ
liniting the™predRdenendet SXREAMENS- The Exanpl es wil refer to the Figures
speci fi ed heFigurged:ONatural MCP-2DES8 W ddkérChidalst thin MERIRRS Rbilizé iclleiufh & 1 ¢

shows the am no aciq se nce of MCP-2 and of its known variant. Signal

sequenced’ ar @opesytes.1atact MG 7a(1isc§9%§°é¥ém@dpﬁ%§¢mﬂ&ﬁ@f¢aﬂesﬂb?ﬁ?agmrov‘vs‘

i ndi cat e t hejn THP-1 cells. The result of one representative experiment out of two is shown.

EXAMPLES _

EXAMPLE 1: Amino-terminally truncated MCP-i
20 Materials and methods |

Chemokine and immunoassay

MCP-2 was synthesized and purified as described earlier (Proost P. et al.,1995).

Specific anti-human MCP-2 Ab were obtained from mice and affinity purified on
a Sepharose column to which synthétic MCP-2 was coupled using the conditions

25  provided by the manufacturer (CNBr activated Sepharose 4B, Pharmacia, Uppsala,
Sweden).

ELISA plates were coated with the affinity purified anti-human MCP-2 and
biotinylated anti-MCP-2 was used as the capturing Ab. The detection was performed
with peroxidase labeled streptavidine and TMB. The detection limit for the MCP-2

30  ELISA was about 0.1 ng/ml.



-7- first amno acids of the amno-termnally truncated MCP-2(6-76) of

the inventi on. Underlined is the amno acid, which is different in the
MCP- 2 vari ant . Fi gure SDS-PAGE of amino-termnally truncated

MCP- 2( 6- 76) : | ane 1: natural MCP-2 (1-76, 100 ng/lane); 5 lane 2:

nat ural MCPWO 16§76, 30 ng/| ane); | ane 3: natural MCPPET(ERIFH4230

ng/ | ane); and | ane 4: synthetic MCP-2 (1-76, 60 ng/l ane). Cel s

were run under reducing conditions and pgoteins were stained with silver.

Figure 3. itpoimiionamdPiRpédionor Mamg chenptactic potency of nodified MCP-2
forms. 10 Intact natural (nat) and synt hetic (syn) MCP- 2( 1-76) ,

NH[ er r] - t er ni nal |)oBaaytec at ehemetactic aproteins wee_ pusfieds) framd pedphsraleblrodal | y
truncated sy, ShdiEh Vi ty
on TBP-1 celﬁaﬁﬁﬁbgﬁ@dr%é%erdesent tﬁe nean%'e%pi%ER/lo ?d om Oﬁfﬁ%tlrﬁﬁedaﬁ%{n

i ndependent BlopdAransfusion Centers of Agtwerp 4nd Nettven @rodstP. &t ils 1996)eaker agon| st
than MCP-1 to no a um i (o] 0 and
oo no 3 toses cbfaidiapt Whckibeky weiRRBRIEERy pbaihBRbidih Beloisuml) “Th
resul t of OHMEKFMsaAGyBa&MW?gHGemHny))EndWgrsdlahmuﬂtnfugatlon in a

EXAMPLES EXANMPLE 1 Am no-term na trun d. MCP-2 20 Materlals and
met hods sodon BRirizeat g%“&? yegw 86§° %

_Mononuclear cells (60x10’ cells) were incubated (5x10° cells/ml) with 10 pg/ml
Con A and 2 pg/ml of LPS. After 48 to 120 h, conditioned medium was collected and
10  kept at -20 °C until purification.
Natural MCP-2 was purified in a four step purification procedure as prev:ously
described (Proost P. et al., 1996). '
Briefly, the conditioned medium was concentrated on controlled pore glass‘or
silicic acid and partially purified by affinity chromatography on 2 hepann-Sepharose
15  column (Pharmacia).
Fractions containing MCP-2 immunoreactivity were ﬁnther purified by"Mono S
(Pharmacia) cation exchange chromatography and eluted in a NaCl gradient at pH:4.0.
' ‘Natural MCP-2 were purified to homogeneity through RP-HPLC on a C-8
Aquapore RP-300 column (Perkin Elmer, Norwalk CT) equilibrated with 0.1 %
20 trifluoroacetic acid TFA). Proteins were eluted in an acetonitrile gradient.

Biochemical characterization of MCP-forms by SDS-PAGE, amino acid sequence
analysis and mass spectrometry
The purity of column fractions was examined by SDS-PAGE under reducing
25 conditions on Tris/tricine gels (Proosi P. et al., 1996). Proteins were stained with silver
and the following relative molecular (Mr) markers were used: OVA (Mr 45,000),
carbonic anhydrase (Mr 31,000), soybean trypsin inhibitor (A7 21,500), B-lactoglobulin
(Mr 18,400), iysozyme (Mr 14,400) and aprotinin (Mr 6,500).
The NH-terminal sequence of purified chemokines was determined by Edman
30 degradation on a pulsed ﬁquid 477A/120A protein sequencer (Perkin Elmer) with N-

methylpiperidine as a coupling base. Blocked proteins were cleaved between Asp and



MCP- 2 was synt hesized and purified as described earlier (Proost P. et

al ., 1995). Specific anti-human MCP-2 Ab were obtained fromm ce
and affinity purified on a Sepharose columm to which synthetic MCP-2
was coupl edwisdoigerg he conditions 25 provi ded by the manufRgliy Br
activated Sepharose 4B, Pharmacia, Uppsal a, Sweden) . ' ﬁJimhcl\lELl SA
pl ates were coated with the affinity purjfied anti-human MCP-2 and '
bi otinyl ated anti-MCP-2 was, used as the TCapturing Ab. The detection was
performed Proifg3 i foemisacidforS9 hnthetormiciasid digestivazsequenced mithoutfurtherect i on
limt for thRikbdaog 30 ELI SA was about 0. | ng/n. . .

- 8- Production and purification of MCP-2 . Monocyte )
chermpt acti ¢ pr ot dibesMrept MGP:% | avasi determiped jbyh matrix-sssisted laser desorptionc| ear

cel | -derive ﬁ%ﬂinéﬂgﬂn ﬂ@ﬁ%ﬁ'j%\gp @@2 Iq?%a_ ' [ Neded rom

Bl ood Tr ansﬁasl on nt%ﬁls 0 nt%%&é%é' euv;ﬁn r%‘é@ﬁ%&é@%ﬁgu- 6). 5
Er yt hr ocy&t e ManctesteraUK)).chlpheeyane-dchydmixygrianhntiy acid dndveytochirome Ci werb ygedoagy et hy |
starch (Freseni.us. B ur Germany) and by gradi ent centrifugation
in a SMMMF#F@%?WWMW ep; Nyegaard, Oslo Norway).
Mononucl ear cells (60x10[err] cells) were incubated (5x10[err] cells/m)
with 10 [err/m | Con A and 2 [err]m of LPS. After 48 to 120 h,

condi ti oned Deteptianelchemomctie@et¥#yand 10 kept at -20 [err]C until
purification.  MCP-2 was tedall #oits MtiimdtalBe pottnty bit freshly Dulifit moh&Rtes

purification pracedure as previousl Y .
10 (2x10° cells/ml) or monocytic THP-1 cells (0.5x10° cells/ml; 2 days after subcultivation)

in the Boyden microchamber using polyvinylpyrrolidone-treated  polycarbonate

membranes with 5 pm pore size. _ -

Samples and cells were diluted in HBSS (Life technologies/Gibco BRL, Paisley,

Scotland) supplemented with 1 mg/ml human serum albumin (Red Cross Belgium). After

15 2 h incubation at 37 °C, the cells were fixed and stained with Diff-Quick staining .
solutions (Harleco, Gibbstown. NJ) and the cells that migrated through the membranes
‘were counted microscopically in ten oil immersion fields at 500-fold magnification.

The chemotactic index (CI) of a sample (triplicates in each chamber) was
calculated as the number of cells that migrated to the sample over the number of cells

20  that migrated to control medium (Van Damme J. et al., 1992).

For desensitization experiments, cells were incubated with biologically inactive
chemokine-variants for 10 min. at 37°C, before they were added to the upper well of the
Boyden microchamber. The % inhibition of the CI was calculated using the CI from
HBSS treated cells towards the sample as a reference value. '

25 -
Detection of intracellular Ca®* concentrations
_ Intracellular calcium concentrations ([Ca™ ]) were measured as previously
described (Wuyts A. et al., 1997), Purified monocytes or THP-1 cells (107 cells/ml) were
incubated in Eagle's Minimum Essential Medium (EMEM, Gibco) + 0.5 % FCS with the
30 fluorescent indicator fura-2 (fura-2/AM 2.5 uM; Molecular Probes Europe BV, Leiden,
The Netherlands) and 0.01 % Pluronic F-127 (Sigma, St Louis MO).



described (Proost P. et al., 1996). Briefly, the conditioned

medi um was concentrated on control |l ed pore glass or silicic acid and
partially purified by affinity chromatography on a heparin- Sepharose 15

col um (Pharnaci a) . Fractions contai ning MCP-2 inmunoreactivity
wer e further WoPie’&d by Mono S (Phar maci a) cation excRak§E8/06142
chromat ography and eluted in.a NaCl gradient at pH 4.0. Nat ur al
MCP-2 were purified to honogeneity throughr RP-HPLC on a C-8 Aquapor e

RP-300 col umn ( Perggiep 36! iR ras 3hOTMReK cElly weidUivhshbd aiwack Whd Fes@spbndédZdd 10°

trifluoroacetic acid TFA). Proteins were eluted in an acetonitrile gradient
Bi ocheni cal iel/mbinEBSSwitin1 oM CiaP-and Pt RCSIbafredmith 10imM Hapes/NaOHs nce

e q 3 e . .
s oxani ned A7 8RB R euibrred at 27 o ok i ke Rea 0 cHcB S 00, ¢
1£P|r Ioos_t P. eltmagmedih&?ESS?Mﬂsmcmeuqithenﬂd’eﬁoﬂﬂhwﬁ . 0'gnd t he’

ol | owi ng rel ative, mol ecul.ar rs were used: .-

car boni cga?nhydras WM"‘%‘%‘%O&J%MW TSR YAS °(’m‘§28"§%63"=
[err]-1actoglie® ] was calcqllé]t% ot HR0GrynkiehazYdiRatidd (CrinkibWikz 20 @1, 98BS, iThi N

(M 6,500). e NH err]term nal sequence of guri fied chenokines

was det er ni neatddsyo Betamming Bna thegelsoviere dysed with S9N digitonin Subsaquently, 2iaepH
L 05SSR SHEE50 ik Yo oy I SBAPEY il GP16
EGTA to the lysed cells. The X, used was 224 nM.

10 For desensitization experiments, monocytes or THP-1 cells were first stimulated
with buffer, chemokine or chemokine antagonist at different concentrations. As a second
stimulus, MCP-2 was used at a concentration inducing a significant increase in the [Ca*'};
after prestimulation with buffer, The second stimulus was applied 2 min after addition of
the first stimulus. The percentage inhibition of the [Ca®* }; increase in response"té the

15 second stimulus was calculated comparing the signal after prestimulation with chemokine
or chemokine antagonist with the signal after addition of buffer. S

Results
Isolation of post-translationally modified MCP-2 forms
20 A specific and sensitive ELISA was used to trace different MCP-2 forms
produced by peripheral blood mononuclear cells stimulated with mitogen and endotoxin.
The conditioned medium was purified according to a standard - isolation
procedure (Proost P. et al., 1996), including adsorption to controlled pore glass and
heparin Sepharose chromatography.

25 Subsequently, purification by FPLC mono S cation exchange chromatography
was carried out and then a further purification step with C-8 RP HPLC was applied.
Molecular masses were measured by SDS-PAGE and by MALDI/TOF-MS.

Different forms of MCP-2 were isolated: in addition to the authentic 7.5 kDa
MCP-2(1-76), an NH;-terminally truncated 7 kDa form of MCP-2 missing five residues

30 [MCP-2(6-76)] was purified to homogeneity by RP-HPLC and identified by amino acid
sequence analysis (Fig. 2). MALDI/TOF-MS (Table I) yielded a molecular mass of 8881



-9- Proin 75 %formc acid for 50 h. The form c acid digest was

sequenced wi thout further purification. The M of MCP-2
was determ ned by matri x-assisted | aser desorption i oni zationltinme of
flight-nmassyiphnkgmetry (MALDI TOF-MS) (M cromass Tof Spec, paepyogiRest er,
UK) . Al pha- cyano- Zzghydroxyci nnam ¢ acid and cytochrome C were used as
matrix and internal standard, respecti ve Y Det ection of chenotactic
actvity este | ts tact ot enc freshly
purified nonBafekintach M?&%V@F@Fqﬁfal 34 Te §§33 Wté"ﬁ qp-%@r?@

(0. 5x10[ err ] moeblis' Mhss of $588 D& Was measied)! édnﬁaﬁmgreae deletiori Bf HRORRONEGD

m cr ochanber usi ng pol yvi nyl pyrrol idone-treated pol ycar bonat e
nmenbr anes wi temipal] amind raciss r(theoretical Mr of 8384 Da). JFnstiensl Lompatisonsofithese

S:J:oglt 2?relntned W taﬁwéﬁzttgni ﬂulrrtg%rgg/rﬁ#a bum n @é&@lthagméaeamn? %%'“t er 15
2Di Pf | &(jtjgﬁt Is :nmva;tart]:ﬂ nbéml,r Mpreahl gnmeatbd: rhldﬁl’é(ﬁ-ﬂﬁ)ademm dm&@dnc(lj\emmctlc e
that m grat eﬁ‘%'tvﬂq’ Bﬁﬁﬂ t?sﬁgsﬁe f’%ﬁ%&éﬂ%ﬂ %r%%odn&g\égbﬁ%%éﬁgp igﬁpﬁ?

ten oil i MeasghRNMOPS? das also SOfpdred th patewdyfwicn tthesynthetical MCP-2(1-78)#nd a

Cal cul at ed_ 2COOH " °ft»ai‘i‘cee%"ﬁeﬁte&”'?? F thioaen B oelc S drtns b

nunber of ceHsﬂugqu(glhg(l-m rated to control medi um (Van Damme J. et al.

1992). For desen5|t|zat|on experinents, cells were i ncubat ed
wi th bi ol®gi cal I yThqwmmléﬁ“echve chpraptgrticreangentratian of shese faymgiwes also fopmds; ] C,

before they ye wgﬂ%iﬁhﬁk rm"@tunoﬁ;ustﬂ?ays the g%@fﬁg%uﬁlyc bPhRftaaber -

The % i nhi bi t | on was cal cul ated using't from HBSS
treated cel | intacoNER tﬂdemllecempmlef(é’mdwmﬂuet al251992), thexealsm on of

el AR CH s g, o sl 0L v oo f om

descri bed (Wyts Boweder,zih Ca>l-afbbjlizatitur éxpesideny) theyintmal eeffediive-dose firl both

(100err] gel Sl br SSiiStic MCP-2(1-76) was 10-fold higher compared to that of natural intact
MCP-1(1-76) (Fig. 4), whereas MCP-2(6-76) remained inactive.

Nevertheless, intact MCP-2 (50 ng/ml) was capable to desensitize for MCP-2 (15
ng/ml) and MCP-3 (10 ng/ml) yielding 52% and 45% inhibition of chemotaxis,
respectively.

20 Due to this lower specific activity of MCP-2 in Ca®" assays, desensitization of
chemotaxis by MCP-2(6-76) was performed in the Boyden microchamber. Since intact
MCP-2 is reported to cross-desensitize with active MCP-1, MCP-2 and MCP 3 in the
monocyte chemotaxis assay (Sozzani S. et al., 1994), we investigated whether natural,
inactive MCP-2(6-76) could also desensitize for MCP-1, MCP-2, MCP-3 and RANTES

25  (Table I). Pre-incubation of THP-1 cells with 100 ng/nﬂ of inactive MCP-2(6-76) could
already significantly inhibit chemotaxis induced by 10 ng/ml of MCP-1 (63 %), 5 ng/mi
of MCP-2 (75%), 30 ng/ml of MCP-3 (62 %) and 100 ng/ml of RANTES (75%).
Moreover, chemotaxis in response to 3 times lower concentrations of the respéctive
MCPs was completely (91-100 %) inhibited by 100 ng/m! MCP-2(6-76). Furthermore,

30 at a concentration as low as 10 ng/ml, MCP-2(6-76) was still able to significantly
inhibit the chemotactic activity induced by MCP-1 (3 ng/ml), MCP-2 (1.5 ng/ml) or



i ncubated in Eagle's Mninmum Essential Medi um('EIVEM G bco) + 0.5 % FCS
with the 30 fluorescent indicator fura-2 (fura-2/AM 2.5 [err]M Mol ecul ar

Probes Europe BV, Leiden, The Net herlands) and 0.01 % Pl uronic F-127
(Sigma, St Louis M.

- 10- - WO96R8Pt er 30 min at 37 C the cells were washe&CEFFEH6I
resuspended at 10[err] cells/m in HBSS with 1 mM Ca[err] and 0.1 %

FCS (buffered with 10 nM Hepes/ NaOH at -12- pH 7.4). The cells were
equi | i br at edMoP 37(10r sig/l)f @id RANTES 30 mg&nlj UTdker ftogehiers C MCP-2(6336) is

neasured in a LS5QB | um nesgenge spectro onet er (PerKi n, El nme
Upon exci tatP’Bh "&8 ds dnastiyga fI’uﬁlF%é"ég & @ﬁﬁm The
[Ca[err]] waghemdkined, Hedfettboing nidit emhhﬁwfsmematlon (Grynl kiewi.cz et al,

1985). In order to detern ne err] the cells were lysed with 50
[err]Mdigitonin. Subsequently, the pH was adjusted to 8.5 with 20 mv
Tris and Rerr] was obtained by additqQpGghyl0 MV EGTA to the |ysed
cells. The Kd used was 224 nM 10 Lor desensiti zation experinents,
nonocytes or THP-I cells vvere first stimnulated wi th buffer, chenokine
or chenoki ne | d| ffer e

sti mul us, ofkﬂﬁgar} &%ﬁzﬁgﬁﬁﬁuc% mﬁﬁafgca‘fﬁdl ncrease
in the [Ca[ es@emmaly&&ardqamﬁmud experimérial{SDEFAGE amd MALDMIOF-1 mul us

i by i on bS] e Pearpbed WA PR FRCRAC gl nattr Bt MER BB 15 sbcond

stinmul usas cal cul ated conparing the signal after prestimutation wth

chenoki ne ——ar._chenn . of
buffer. MCP-form NH,-termin Mr(Da) |
sequence | "
"theoretical SDS-PAGE | MALDI/TOF-MS
unglycosylated '
| MCP-2(1-76) |blocked ~ |8893 | 7500 ] 8881
MCP-2 (2-76) SIPITCC 8384 ~ 1 7000 8365 . e




Resul ts | sol ation of past-translationally nonodified MCP-2 fornms 20

A specific and sensitive ELISA was used to trace different MCP-2 forns
produced by peripheral bl ood nononucl ear cells stinmulated with mtogen and
endot oxi N.  wo 99/16876 The conditioned medi um was purified peEepstioeizt 0 a
standard i sol ati on procedure (Proost P. et al., 1996), including
adsorption to controlled pore glass and hepari n Sepharose

chr omat ogr aphy. 25 Subsequem%ﬁﬁl fication by FPLC nono S

cati on exchange chromat ogr aphy ed out and then a further

purificati on MCPR(BWEN désefisitides ithil_hionbcyte phdmaidtic resporises 0f UMIP-TRAZER-2V\ET €

%—S;r\?\grgyi %&?ﬁ%%’dﬂ%u)w%h@’aut hentic 7. 5D|k1|‘31;erent }‘V%rarf;((if 76);

?R/chg(tee;g')] VRS purififed to ormgenel tf°gﬁh‘§>' Igh%han Erﬁ%ﬂo
am no acid seguggg analysis (Fig. 2). Tespomie/ > OF- VB (T blchermdtaxis eljded
(-alrln-)I ceul arDe”?S? i nt act |MCP- 2 (t heof et i BufFer\r 0P Yhereas for |the
MCP- 2(6- 76) Ja nol e¢ul ar mass of 8365 Da tonfirmng tihe
del eti on of i ' ' calM._of 4384
Da). Functi chth:‘olnparl gon of1% hese i MR- £38or ng i b3kt THY- 1
GO s i PSS b g X AR ETE A Ll
MCP-2 _ 5 3601126 10.8 £6.1 75+8.0
| 15 T 67%14 | 15%03 91+7.0
MCP-3 30 132+04 6.0.1 4.0 62 +31
10 3015 <1 100+0.0
RANTES 100 63 £0.8 26+13 75+£19
30 ~ 40x08 1.5+ 03 . T71x16
. buffer 10 ng/ml
MCP-2 (6-76)
MCP-1 : 10 - 127223 10.5+38 24+18
3 75200 | 3.0+03 69£4.0
MCP-2 S 38.0%53 27.2+49 30+6.0
15 183246 92+14 45123
MCP-3 30 13219 8.0+1.0 37+19
10 77+14 1.7+03 90+ 6.0
RANTES 100 - 55%06 5.8+09 17+7.0
30 3.2+0.7 25%05 39118

5 *MCP-1, MCP-2, MCP-3 or RANTES were added as chemoattractants to the lower
wells

® the upper wells of the microchamber were filled with THP-1 cells preincubated with
MCP-2(6-76) or with buffer
° mean CI + SEM of 3 independent experiments



activity when tested at a concentration range from0.6 to 60 ng/m (Fig.

3). Intact natural MCP-2 was al so conpared in potency with the

synt hetical MCP-2(1-76) and a COOHtermnally truncated synthetical
forn1(Proost P. et al., 1995) mssing two resi dues [ 7

The ni ni mal W@PPRABI¢ ve chenptactic concentration of these ?%%h%‘%%@ Iso

f ound to be 5 ng/m (Fig. 3). Although in chenotaxis assays the
specific activity of natural i ntact-MACP-1 and MCP-2 is conparable (Van
Dame J, et al., 1992), the calcium nobi | i zi ng capacity of MCP-2 is
still a matter of debate. ' REFERENEES in Ca[err].-nobilization

WP 2( 1 76)  WaeBoRe IR iAo Yl SO bR 199 nat ol i ntact,

VCP- 1(1-76) (efiolisiM. HE!/6RS RN TmAliol] 5, 6omisnegb nact | ve.

Nevert hel ess, Intact 2 (50 ng/m) was capable to desensitize for MCP-2

(15 g/ @hpngHaChetral. yn(wtma&ﬂww&m 1(@ 523/6"871(:1938% i nhi bition of
etV by of \RaSkPeRIPLEAL Mol Chem., 266 2318 f1landgN 0 1 Oner BREE S
NCP- 2( 6 76) DesMpestdrdr vt J imiviolEhtytbods 185, 99105268996, Si nce | nt act.

' the Ry Ekslc AREtn e SRLBEE o8 st S et a1 1904), we
Gosensi 1, zo 1 or D L Med, B, O LRITES, 25 (Tabl o 115 0

Pre-i ncubM i dPengl. etiab, J Bied C@emzt"ﬁ: W@lﬂgﬂﬁ» 1896.i nacti ve MCP-2(6-76) coul d
I d éd,ﬁgggn 10 ng/ml of MCP-I (63
al ready si gni (L;%/Glh%g!?'k(&;?gfwéaﬁé ’o? I by ng/m o (

% o), 5 ng/n Ong -3 (62 % and 100 ng/
of RANTES ( 7%%bost P.et al., isakemistry, 3% 40110230137, 1998esponse to 3 tines | ower

i bi ted by IO Ryl RaRagl: 359, 10000fbi0, 1987, "8 * 217 2 Concent rati on as
| ow as 10 ng/Rrbost PN&tfal. 2Cetokine, Ty\61-164,i11995.abl e t o si gnl ficantly Cinhibit
the chermof aCH‘roo a%t I Vall..tzleﬂwgsu%ecdangxml\oﬁa}/!eshqdpm o}vua 82, (1 95[3 ng/mt) or
Proudfoot A. E. et al., J. Biol. Chem., 271, 2599-2603, 1996. -
Sambrook et al, Molecular Cloning: A laboratory Manual, Cold Spring Harbor
Laboratory, Cold Spring Harbor, NY, 1989. | '
Schols D. et al., J. Exp. Med., 186, 1383-1388, 1997.
20 Sozzani S. et al., J. Immunol., 152, 3615, 1994,
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-12- MCP 3 (10 ng/m) and RANTES (30 nglnl). Taken together,

MCP-2(6-76) is produced naturally, is inactive as a chenmpattractant and
ant agoni zes several CC chenol dnes, the effect being nost predom nant
for NCP- 3. wé 99/16876 o TABLE | Pcﬁml 42

Bi ochem cal characterization of naturalforns of MCP-2. NHerr],-term nal

am no acid sequence anal ysis and COI'IP&I’i son of the experinental
( SDS- PAGE and MﬁMﬂﬂ:ﬂm"mu"ﬁ) and thedretical of G8 RP-HPLC purified
natural MCP-is A L MCP-f or m_ NH[ err] --term nal

M (Da) * sequen _ . o

t heoreti cal SDS- PAGE = MALDI / TOF- Mo . i .

ungl ycosyl at dgAmino-ferminslly jtruncgted | oMER-2, lacking dFdsterminal amino agide

gggé MCP- 2c¢§r?€sggﬁding d PinlibE acid residue58§,84-2, 1-3, 14 or 1/9Q¢ the naturally-

5 occurring MCP-2 and having chemokine antagonistic activity.

2. Amino-terminally truncated MCP-2 according to claim 1, lacking NHz-terminal
amino acids corresponding to amino acid residues 1-5 of the naturally-occurring
MCP-2 and having chemokine antagonistic activity.

10 . ' o . :
" 3. Amino-terminally truncated MCP-2 according to claim 1, having the amino acid
sequence of SEQ ID NO: 3 or SEQ ID NO: 4.

4. Amino-terminally truncated MCP-2 according to one or more of the preceding
15 claims, in a glycosylated form.

5. DNA molecules comprising the DNA sequences Eoding for the amino-terminally
truncated MCP-2 of the invention according to one or more of the preceding claims,
including nucleotide sequences substantially the same.

20

6. An expression vector which comprise; the DNA molecule of any claim 5.

7. Ahost cell comprising the expression vector of claim .

25 8. Arecombinant ﬁrocess for preparing any of the proteins from claim 1 to 4, comprising
culturing in an appropriate culture medium the cells of claim 6.

9. A protein according to any of the claims from 1to 4 for use as medicament.



- 13- TABLE | | MCP- 2( 6- 76)

desensti zes the nonocyte chenotactic responses of MCP-1, MCP-2 MCP- 3 and
RANTES in the m crochanber. Chenoki ne [err] Concentration

Ant agoni zati on of chenmotactic %I nhibition of

buf fer 100 ng/m

MCP- 2( 6- 76) MCP- 1 10 -16- 22.3 7.9 8.3 3.8

63 21 10.Use of a protein according td any of the claifhs fidth Dto 4, in the mhni¥actire of a

ggé 0 MEP- 2medicament for the t&er?g:y and/or dia@o;uBah %f Lg}s%hs%s, in qﬂigh %B agta]g'omsuc =
917.0 MCP- 3actw1tyofthechemolmﬁ@ﬂ'ectslsreqmred13 20.4 - 6..04.0-

6231 3.01.5 <1 100
0.0 RANTES 100 6.3 0.8 2.6 1.3 75 19
gg ffer 5 ‘flﬂﬂegbcﬂdmg to cla}m"'_lo Gn the manufactufe &5 medicament for the treatment of

MCP- 2 (6-76) mﬂaxmnatgry diseases, HIV- mfec_t_tom angiogenisisy? ang . hematopoiesigrelnta] g
241.8 3 -7.50.0 . 3.00.3

694.0  \Cp. pdiseases, andtumors. - o T 38.0 5.3 27.2 4.9 30
6.0 1.5 18.3 4.6 9.21.4 45
23 MCP- 3 . .30 .. .13.21.9 . 8. 1.0 3719
10 -}2% q!'{ggnaceuucal comppgitign compristng éﬁpgo_tﬁn according Qo any of the claims

10 from 1 to 4 together with one or more pharmaceutically acceptable carriers and/or

excipients. -

———————
e —

A



RANTES 100 5.5 0.6 5.8 0.9 177.0

. 30 3.2 0.7 2.5 0.5 39 18 s MP-1, MCP-2, MCP-3
or RANTES were added as chenpattractants to the | ower wel | s. b the
upper wel | swad ooltlegzemi cr ochanber were filled with TEP-1 cel lpgTidrosmyikbat ed
wth MCP- 2(6-76) or mnth buf f er mean CI  SEM of 3 independent
experinments -14-
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1. Amino-termnally truncated MCP-2, |lacking NH2-term nal am no acids
corresponding to amno acid residues 1, 1-2, 1-3, 1-4 or 1-5 of the

naturally- 5 occurring MCP-2 and havi ng chenoki ne ant agoni stic
activity. wooeonesde Am no-termnally truncated MCP-2 accor gchgrispstsal m 1,

| acki ng NH2-term nal am no acids corresponding to amno acid
residues 1-5 of the naturally- occurring MCP- 2 and havi ng chenoki ne
antagoni stic activity. 10 3. Amino-tgrnmnally truncated MCP-2
according to claim1, having the am no acid sequence of SEQ I D NO
3 or SEQ ID NO 4. 4. Amno-termnally truncated MCP-2 according to
one or nore of the preceding 15 clainms, in a glycosylated form

5. DNA nol ecul es conprising the DNA sequences coding for the
amno-termnally truncated MCP-2 of the invention according to one
or nore of the preceding clains, I ncl udi ng nucl eoti de sequences
substantially the sane. 20 6. An expression vector which conprises the
DNA nol ecul e of any clai mb5. 7. A host cell comprising the

expr essi on vgstror—of—cteatrrrS: 2>5—8—ATeconbTTTarTt proctess -+~or prep ri ng
any of the protleins fromclaiml to 4, conprising culturing §n an

appropriate culjture nediumthe cells of clgim6.

N
o

-
0

THP-1 cell chemotaxis (Cl)
o

gre BRO2Y° BeYT guww¥sca
nat (1-76) nat (6-76) syn (1-76) s?m (1-74)
7.5kDa 7.5 kDa 7.5 kDa 7.5 kDa

MCP-Z concentration (ng/ml)
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9. A protein according to any of the clains from1l to 4 for use as

medi canent . - 16-

10. Use of a protein according to any of the clains from1 to 4, in the
manuf act ur e medi canment for the therapy and/or gjﬁ |5 of

di seases, i H"%‘?Sﬂ‘an ant agoni stic activity of the®& %?r%bzq%?\%
effects is required. 5 1 1.Use according to claim10, in the

manuf acture of a medi cament for the treatnent of i nf ammat ory

di seases, H V-infection, angiogenisis- an¥ henatopoi esis-rel ated

di seases, and tunors. 12. A pharmaceuti cal conposition conprising the
protein according to any of the clains 10 from 1&& together_ with one.
or nore pharnaceutically acceptable carriers andi@ P-i)eleﬂﬁ)ent S.
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