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residues 1, 1-2, 1-3, 1—4 or 15 of the namraily-cccurring MCP-Z and having chemokine antagonistic activity, as well as ¢cDNA sequences
encoding them, their use in therapy and/or in diagnesis of the diseases, in which an antagonistic activity of the chemokine effects is required,

and pharmaceutical compositions comprising them.




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Busnia and Herzegovina
Barbados
Belgium
Burkina Faso
Buigaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Swiczerland
Cee d'Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Tsrael

Teeland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People's
Repubfic of Kavea
Republic of Korea
Kazakstan

Saint Lucia
Licchienstein

Sri Lanka

Liberia

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Maldova
Madagescar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

Slovenia

Slovakia

Sencgal

Swaziland

Chad

Tago

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uxbekistan

Viet Nam
Yugosiavia
Zimbabwe




10

15

20

25

WO 99/16876 . PCT/EP93/06142

-1-
AMINO-TERMINALLY TRUNCATED MCP-2 AS CHEMOKINE ANTAGONISTS

FIELD QF THE INVENTION

The present invention relates to 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, as well as
¢DNA 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

pharmaceutical compositions comprising them.

BACKGRQUND 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
(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.

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

The C-X-C chemokine platelet basic protein becomes a neutrophil chemotactic
peptide (NAP-2) only after removal of the 24 NH;-terminal residues (Walz A. et al,
1989 and Van Damme J. et al., 1990).

Deletion of up to 8 NHa-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., 1591).

CONFIRMATION COPY
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Similar NHj-terminal proteolysis (up to 8 amino acids) of another C-X-C
chemokine, granulocyte chemotactic protein-2 {(GCP-2), has no effect on the neutrophil
chemotactic activity (Proost P.et al, 1993a).

The synthetical C-C chemokines MCP-1, MCP-3 and RANTES missing the 8 to
9 NH,-terminal amino acids are inactive on monocytes and are useful as receptor
antagonists (Gong J. et al,, 1996; and Gong J. et al., 1995).

Extension of RANTES with one methionine results in complete inactivation of
the molecule and Met-RANTES behaves as an antagonist for the authentic RANTES
(Proudfoot A E. et al., 1996).

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 Gln
46 replaces Lys 46 (Van Coillie et al., 1997).

MCP-2 has also been synthesized by solid—phase chemistry (Proost P. et al,
1995).

DESCRIPTT F NTION

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

More particularly, one object of the present invention is MCP-2 (6-76), which is
MCP-2 lacking the 1.5 NHp-terminal amino acids, as shown in Figure 1 and in SEQ ID
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’.
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Another object of the invention are the DNA molecules comprising the DNA
sequences coding for the amino-terminally truncated MCP-2 of the invention, including
nucleotide sequences substantially the same.

"Nucleotide sequences substantially the same" includes all other nucleic acid
sequences which, by virtue of the degeneracy of the genetic code, also code for the given
amino acid sequences.

The invention also includes expression vectors which comprise the above DNAs,
host-cells transformed with such vectors and a process of preparation of such aminoc-
terminally truncated MCP-2 of the invention, through the culture in  appropriate
culture media of said transformed cells.

The DNA sequence coding for the proteins of the invention can be inserted and
ligated into a suitable plasmid. Once formed, the expression vector is introduced into a
suitable host cell, which then expresses the vector(s) to yield the desired protein.

Expression of any of the recombinant proteins of the invention as mentioned
herein can be effected in eukaryotic cells (e.g. yeasts, insect or mammalian cells) or
prokaryotic cells, using the appropriate expression vectors. Any method known in the art
can be employed.

For example the DNA molecules coding for the proteins obtained by any of the
above methods are inserted into appropriately constructed expression vectors by
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.

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

polymerase, to which the polymerase binds and thus initiates the transcription process.
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There are a variety of such promoters in use, which work with different efficiencies
(strong and weak promoters).

For eukaryotic hosts, different transcriptional and translational regulatory
sequences may be employed, depending on the nature of the host. They may be derived
form viral sources, such as adenovirus, bovine papilloma virus, Simian virus or the like,
where the regulatory signals are associated with a particular gene which has a high level
of expression. Examples are the TK promoter of the Herpes virus, the SV40 early
promater, the yeast gal4 gene promoter, etc. Transcriptional initiation regulatory signals
may be selected which allow for repression and activation, so that expression of the
genes can be modulated.

The DNA malecule comprising the nucleotide sequence coding for the protein of
the invention is inserted into vector(s), having the operably linked transcriptional and
translational regulatory signals, which is capable of integrating the desired gene
sequences into the host cell.

The cells which have been stably transformed by the introduced DNA can be
selected by also introducing one or more markers which allow for selection of host
cells which contain the expression vector. The marker may also provide for phototrophy
to a auxotropic host, biocide resistance, e.g. antibiotics, or heavy metals such as copper,
or the like. The selectabie marker gene can either be directly linked to the DNA gene
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
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 sequence containing the construct(s) has been
prepared for expression the DNA construct(s) may be introduced into an appropriate

host cell by any of a variety of suitable means: transformation, transfection, conjugation,
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~5.
protoplast fusion, electroporation, calcium phosphate-precipitation, direct microinjection,

etc.

Host cells may be either prokaryotic or eukaryotic. Preferred are eukaryotic
hosts, e.g. mammalian cells, such as human, monkey, mouse, and Chinese hamster ovary
(CHO) cells, because they provide post-transiadonal modifications to protein molecules,
including correct folding or glycosylation at correct sites. Also yeast cells can carry out
post-translational peptide modifications including glycosylation. A number of
recombinant DNA strategies exist which utilize strong promoter sequences and high
copy number of plasmids which can be utilized for production of the desired proteins in
yeast. Yeast recognizes leader sequences on cloned mammalian gene products and
secretes peptides bearing leader sequences (i.e., pre-peptides).

After the introduction 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,

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 example, be synthesized by Fmoc (9-
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-tetramethyi-
uromium hexafluorophosphate/1-hydroxybenzotriazole) - and coupled to the growing
peptide chain. Before the addition of the following residue, the protection group (e.g.
Fmoc) is removed from the a-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.

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
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extraction, precipitation, chromatography, electrophoresis, or the like (see for example

Proost P. et al., 1996). A further purification procedure that may be used in preference
for purifying the protein of the invention is affinity chromatography using monoclonal
antibodies, or affinity for heparin, which bind the target protein and which are produced
and immobilized on a gel matrix contained within a column. Impure preparations
containing the proteins are passed through the column. The protein will be bound to the
column by heparin or by the specific antibody while the impurities will pass through.
After washing, the protein is eluted from the gel by a change in pH or ionic strength.

The amino-terminally truncated MCP-2 of the invention are useful in the therapy
and/or diagnosis of the diseases, in which an antagonistic activity of the chemokine
effects is required. Examples of such diseases include: inflammatory diseases,
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
protein of the invention in the manufacture of a medicament for the treatment of the
above-mentioned diseases.

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
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 developing
such diseases or to subjects already showing such pathologies.

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.

DESCRIPTION OF THE FI
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
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first amino acids of the amino-terminally truncated MCP-2(6-76) of the invention.

Underlined is the amino acid, which is different in the MCP-2 variant,

Figure 2: SDS-PAGE of amino-terminally truncated MCP-2(6-76):

lane 1: natural MCP-2 (1-76, 100 ng/lane);

lane 2: natural MCP-2 (1-76, 30 ng/lane);

lane 3: natural MCP-2 (6-76, 30 ng/lane); and

lane 4. synthetic MCP-2 (1-76, 60 ng/lane).

Gels were run under reducing conditions and proteins were stained with silver.

Figure 3: it shows a comparison of the chemotactic potency of modified MCP-2 forms.

Intact natural (nat) and synthetic (syn) MCP-2(1-76), NHy-terminally truncated natural

MCP-2(6-76) and COOH-terminally truncated synthetic MCP-2(1-74) were tested for
chemotactic activity on THP-1 cells. Resuits represent the mean CI + SEM from four or
more independent experiments.

Figure 4: Natural MCP-2 is a weaker agonist than MCP-1 to mobilize calcium in
monocytes. Intact MCP-2 (15, 50 and 150 ng/ml) dose-dependently increases the [Ca®");

in THP-1 cells. The result of one representative experiment out of two is shown,

EXAMPLES

EXAMPLE 1: Amino-terminally truncated MCP-2
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 synthetic MCP-2 was coupled using the conditions
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
ELISA was about 0.1 ng/ml.
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Production and purification of MCP-2

Monocyte  chemotactic proteins were purified from peripheral blood
mononuclear cell-derived conditioned medium from 132 blood donations obtained from
Blood Transfusion Centers of Antwerp and Leuven (Proost P. et al., 1996).

Erythrocytes and granulocytes were removed by sedimentation in hydroxyethyl
starch (Fresenius AG, Bad Homburg, Germany) and by gradient centrifugation in a
sodium metrizoate solution (Lymphoprep; Nyegaard, Oslo Norway).

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
kept at -20 °C until purification.

Natural MCP-2 was purified in a four step purification procedure as previously
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 a heparin-Sepharose
column (Pharmacia).

Fractions containing MCP-2 immunoreactivity were further purified by Mono §
(Pharmacia} cation exchange chromatography and efuted in a NaCi 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 %

triflucroacetic 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
conditions on Tris/tricine gels (Proost 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 (Mr 21,500), B-lactoglobulin
(Mr 18,400), lysozyme (Mr 14,400} and aprotinin (Ar 6,500).

The NHa-terminal sequence of purified chemokines was determined by Edman
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
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Pro in 75 % formic acid for 50 h. The formic acid digest was sequenced without further
purification.
The Mr of MCP-2 was determined by matrix-assisted laser desorption
jonization/time of flight-mass spectrometry (MALDI/TOF-MS) (Micromass TofSpec,
Manchester, UK). Alpha-cyano-4-hydroxycinnamic acid and cytochrome C were used as

matrix and internal standard, respectively.

Detection of chemotactic activity

MCP-2 was tested for its chemotactic potency on freshly purified monocytes
(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/m!i human serum albumin (Red Cross Belgium). After
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
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.

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
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).
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After 30 min at 37 °C the cells were washed twice and resuspended at 10°
cells/ml in HBSS with 1 mM Ca®" and 0.1 % FCS (Buﬁ‘ered with 10 mM Hepes/NaOH at
pH 7.4). The cells were equilibrated at 37 °C for 10 min before fura-2 fluorescence was
measured in a LS50B luminescence spectrophotometer (Perkin Eimer).

Upon excitation at 340 and 380 nm, fluorescence was detected at 510 nm. The
[Ca® ]; was calculated from the Grynkiewicz equation (Grynkiewicz et al, 1985). In
order to determine R,... the cells were lysed with 50 uM digitonin. Subsequently, the pH
was adjusted to 8.5 with 20 mM Tris and R.., was obtained by addition of 10 mM
EGTA to the lysed cells. The K, used was 224 nM.

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® J; increase in response to the
second stimulus was calculated comparing the signal after prestimulation with chemokine

or chemokine antagonist with the signal after addition of buffer.

Results
Isolation of post-translationally modified MCP-2 forms

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.

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 MALDLI/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
[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
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Da for intact MCP-2 (theoretical Mr of 8893 Da), whereas for the MCP-2(6-76) a

molecular mass of 8365 Da was measured, confirming the deletion of the five NH,-
terminal amino acids (theoretical Mr of 8384 Da). Functional comparison of these
natural MCP-2 forms in the THP-1 chemotaxis assay showed that intact MCP 2 is still
active at 5 ng/ml, whereas truncated MCP-2(6-76) remains devoid of chemotactic
activity when tested at a concentration range from 0.6 to 60 ng/ml (Fig. 3). Intact
natural MCP-2 was also compared in potency with the synthetical MCP-2(1.76) and a
COOH-terminally truncated synthetical form (Proost P. et al, 1995) missing two
residues [MCP-2(1-74)].

The minimal effective chemotactic concentration of these forms was also found
to be 5 ng/ml (Fig. 3). Although in chemotaxis assays the specific activity of natural
intact MCP-1 and MCP-2 is comparable (Van Damme J, et al., 1992), the calcium
mobilizing capacity of MCP-2 is still a matter of debate.

However, in Ca** -mobilization experiments, the minimal effective dose for both
natural or synthetic 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.

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
(Table II). Pre-incubation of THP-1 cells with 100 ng/m! of inactive MCP-2(6-76) could
already significantly inhibit chemotaxis induced by 10 ng/ml of MCP-1 (63 %), 5 ng/ml
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 respective
MCPs was completely (91-100 %) inhibited by 100 ng/ml MCP-2(6-76). Furthermore,
at a concentration as fow 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
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-12.

together,

PCT/EP98/06142

MCP-2(6-76) is

a chemoattractant and antagonizes several C-C

chemokines, the effect being most predominant for MCP-3.

TABLE 1

Biochemical characterization of ratural forms of MCP-2. NH -terminal amino acid
sequence analysis and comparison of the experimental (SDS-PAGE and MALDI/TOF-
MS) and theoretical Mr of C-8 RP-HPLC purified natural MCP-isoforms.

MCP-form NH;-terminal Mr (Da)
sequence
theoretical SDS-PAGE | MALDI/TOF-MS
unglycosylated
MCP-2 (1-76) | blocked 8393 7500 8881
MCP-2 (2-76) | SIPITCC 8384 7000 8365
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MCP-2(6-76) desensitizes the monocyte chemotactic responses of MCP-1, MCP-2
MCP-3 and RANTES in the microchamber.

Chemokine * Concentration Antagonization of chemotactic | % Inhibition of
response *° chemotaxis
buffer 100 ng/mi
MCP-2(6-76)
MCP-1 10 223479 83+£38 63 £ 21
3 15080 13+03 99%1.0
MCP-2 5 36.0+12.6 10.8 £ 6.1 75+8.0
1.5 67+1.4 1.5+ 03 81 x+7.0
MCP-3 30 132+£04 6.0140 62 31
10 3015 <] 100 £ 0.0
RANTES 160 63 £038 26+13 75+ 19
30 40x08 1.5+ 03 77x16
buffer 10 ng/ml
MCP-2 (6-76)
MCP-1 10 127+23 105+3.8 24+1.8
3 7.5+00 3.0+£03 69+40
MCP-2 5 380+53 272149 30x6.0
1.5 183146 92+14 45123
MCP-3 30 13.2+1.9 80+10 37+ 19
10 T71+1.4 17403 90+£6.0
RANTES 100 5506 58+£09 17+17.0
30 3207 2505 39+18

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

weils.

® 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




10

I5

20

25

WO 99/16876 PCT/EP98/06142

-14-

REFERENCES
Baggiolini M. et al., Ann. Rev. Immunol., 55, 97-179, 1954,

Baggiolini M. et al., Ann. Rev. Immunol., 15, 675-705, 1997,

Chang H. C. et al., International Immunology, 1(4), 388-397, 1989.
Clark-Lewis L. et al., J. Biol. Chem., 266, 23128-23134, 1991.

De Meester 1. et al., J. Immunol. Methods 189, 99-10526, 1996.

Deng H. et al., Nature., 381, 661-666, 1996,

Gong J. et al. /. Exp. Med., 181, 631-640, 1995.

Gong J. et al,, J. Biol. Chem. 271, 10521-10527, 1996.

Grynkiewicz G. et al,, J. Biol Chem., 260, 3440, 1985.

Proost P.et al., Biochemistry, 32, 10170-10177, 1993a.

Proost P. et al., J. Immunol., 150, 1000-1010, 1993.

Proost P. et al., Cytokine, 7, 97-104, 1995,

Proost P. et al., Methods: A companion to Methods in Enzymol., 10, 82, 1996.
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.

Sozzani S. et al., J. Immunol , 152, 3615, 1994,

Taub D. et al., Cytokine & Growth Factor Reviews, 7, 335-76, 1996.

Van Coillie E. et al., Biochem. Biophys. Res. Commun., 231, 726-730, 1997,
Van Damme J. et al,, Eur. J. Biochem., 181, 337-344, 1989.

Van Damme J. et al., Eur. J. Immunol., 26, 2113-8, 1990.

Van Damme J. et al., J. Exp. Med,, 176, 59, 1992.

Walz A, et al.,, Biochem, Biophys. Res. Commun., 159, 969-75, 1989.
Wuyts A, et al., Biochemistry 36, 2716-2723, 1997.




10

15

20

25

WO 99/16876 PCT/EP98/06142

=15~

CLAIMS

. 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,

. Amino-terminally truncated MCP-2 according to claim 1, lacking NH,-terminal

amino acids cotresponding to amino acid residues 1-5 of the naturally-occurring

MCP-2 and having chemokine antagonistic activity.

. Amino-terminally truncated MCP-2 according to claim 1, having the amino acid

sequence of SEQ ID NO: 3 or SEQ ID NO: 4.

. Amino-terminally truncated MCP-2 according to one or more of the preceding

claims, in a glycosylated form.

. DNA molecules comprising the DNA sequences coding 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.

. An expression vector which comprises the DNA molecule of any claim 5.

. A host cell comprising the expression vector of claim S,

. A recombinant process for preparing any of the proteins from claim [ to 4, comprising

culturing in an appropriate culture medium the cells of claim 6.

. A protein according to any of the claims from 1 to 4 for use as medicament,
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10.Use of a protein according to any of the claims from 1 to 4, in the manufacture of a
medicament for the therapy and/or diagnosis of diseases, in which an antagonistic

activity of the chemokine effects is required.

5  11.Use according to claim 10, in the manufacture of a medicament for the treatment of
inflammatory diseases, HIV-infection, angiogenisis- and hematopoiesis-related

diseases, and tumors.

12.A pharmaceutical composition comprising the protein according to any of the claims
10 from 1 to 4 together with one or more pharmaceutically acceptable carriers and/or

excipients.
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MCP-2

-23 1 3

MKVSAALLCL LLMAATFSPQ GLAQPDSVSI PITCCENVIN RKIPIQRLES YTRITNIQCP
KEAVIFKTKR GKEVCADPKE RWVRDSMKHL DQIFQNLKP

76

MCP-2 Variant
-23 1 3

MKVSAALLCL LIMAATFSPY GLAQPDSVSI PITCCFNVIN RKIPIQRLES YTRITNIQCP
KEAVIFQTKR GKEVCADPKE RWVRDSMKHL DQIFQNLKP

76

Figure 1
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SEQUENCE LISTIRG

{1} GENERAL INFORMATION:

(i} APPLICANT:

{A) NAME: APPLIED RESEARCH SYSTEMS ARS HOLDING N.V.
(B} STREET: 14 JOHN B. GORSIRAWEG
(C) CITY: CURACAD
(E) COUNTRY: THE NETHERLANDS ANTILLES
(F) POSTAL CODE (ZIP): NONE
{G) TELEPHONE: 639300
(H} TELEFAX: 614129

(11) TITLE OF INVENTION: AMINO-TERMINALLY TRUNCATED MCP-2 AS

(111}

(iv}

CHEMOKINE ANTAGONISTS
NUMBER OF SEQUENCES: 4

COMPUTER READABLE FORM:
(A} MEDIUM TYPE: Floppy disk
{B) COMBRUTER: iIBM PC compatible
{C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOQETWARE: PatentIn Release #1.0, Version #1.320 {EPO)

(2) INFORMATION FCR SEQ ID NO: 1:

PCT/EP98/06142

(i} SEQUENCE CHARACTERISTICS:

{A) LENGTH: 59 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS:
{D) TOPOLCGY: linear

{ii) MOLECULE TYPE: protein

{iii) HYPOTHETICAL: NO

{ix) FEATURE:

(A) NAME/KEY: Protein
{B} LOCATION:1l..76€
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1l:

Met Lys Val Ser Ala Ala Leu Leu Cys Leu Leu
=20 ~15

Phe S5er Pro Gln Gly Leu Ala Gln Pro Asp Ser
-5 1

Thr Cys Cys Phe Asn Val Ile Asn Arg Lys Ile
10 1s 20

Glu Serx Ty_r Thr Arg Ile Thr Asn Ile Gln Cys

30 35

Leu Met

Val Ser

Pro Ile

Pro Lys

Ala Ala Thr
-10

Ile Pro Ile

Gln Arg Leu
25

Glue Ala val

40
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R

Ile Phe Lys Thr Lys Arg Gly Lys Glu Val Cys Ala Asp Pro Lys Glu
45 50 55

Arg Trp Val Arg Asp Ser Met Lysa His Leu Asp Gln Ile Phe Gln Asn
60 65 70

Leu Lys Pro
75

(2) INFORMATION FOR SEQ ID NO: 2:

{i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 99 aminc acids
{B) TYPE: amino acid
(C) STRANDEDNESS:
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
{iii) HYPOTHETICAL: NO
{ix} FEATURE:
(A} NAME/KEY: Protein
{B) LOCATICN:1..76
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

Met Lys Val Ser Ala Ala Leu Leu Cys Leu Leu Leu Met Ala Ala Thr
-20 =15 -1¢

Phe Ser Pro Gln Gly Leu Ala Gln Pro Asp Ser Val Ser Ile Proc Ile
-5 1 5

Thr Cys Cys Phe Asn Val Ile Asn Arg Lys Ile Pro Ile Gln Arg Leu
10 15 20 25

Glu Ser Tyr Thr Arg Ile Thr Asn Ile Gin Cys Pro Lys Glu Ala Val
30 35 40

Ile Phe Lys Thr Gln Arg Gly Lys Glu Val Cys Ala Asp Pro Lys Glu
45 50 55

Arg Trp Val Arg Asp Ser Met Lys His Leu Asp Gin Ile Phe Gln Asn
60 65 70

Leu Lys Pro
75

(2) INFORMATION FOR SEQ ID NO: 3:

{i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 71 amino acids
{B! TYPE: amino acid
{(C) STRANDEDNESS:
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: protein
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{iii) HYPOTHETICAL: NO

{x1) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

Ser Ile Pro Ile Thr Cys Cys Phe Asn Val Ile Asn Arg Lys Ile Pro
1 5 10 15

Ile Gln Arg Leu Glu Ser Tyr Thr Arg Ile Thr Asn Ile Gln Cys Pro
20 25 30

Lys Glu Ala Val Ile Phe Lys Thr Lys Arg Gly Lys Glu Val Cys Ala
35 440 45

Asp Pro Lys Glu Arg Trp Val Arg Asp Ser Met Lys His Leu Asp Gln
50 55 60

Ile Phe Gln Asn Leu Lys Pro
65 70

{2} INFORMATION FOR SEQ ID NO: 4:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 71 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS:
(D} TOPCLOGY: linear
{ii) MOLECULE TYPE: protein

{iii) HYPOTHETICAL: NO

(ki) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

Ser Ile Pro Ile Thr Cys Cys Phe Asn Val Ile Asn Arg Lys Ile Pro
1 5 10 15

Ile Gln Arg Leu Glu Ser Tyr Thr Arg Ile Thr Asn Ile Gln Cys Pro
20 25 30

Lys Glu Ala Val Ile Phe Lys Thr Gln Arg Gly Lys Glu Val Cys Ala
35 40 45

Asp Pro Lys Glu Arg Trp Val Arg Asp Ser Met Lys His Leu Asp Gln
50 55 60

Ile Phe Gln Asn Leu Lys Pro
65 ' 0
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I —HEERBEEN MCP-2, BGOSR TFRAFEN MCP-2 HEEBRRE
1. 12, 130 1-4 80 1-5 S ENEER, FAEFBULEFRHEVERE.

2 REAHER | FrEWEERREN MCP-2, BERAOMETFRAREEMN
MCP-2 FIEERERE 1-5 NEEREER, HEAFBLEFHETEHE.

3. MBBRER 1 R NEZE BRI MCP-2, & R SEQID NO: 3 5 SEQ ID
NO: 4 FiREEER T,

4. RFEFTRE—FERFAROEERBEEN MCP-2, ©EBEMMNER.

5. —f DNA 4+F, BEEREINBE—NFERMAMNELEBEELRKHE
MCP-2 ] DNA 731, % DNA FIEEEEX FBRINZEERTFT.

6. —FREE G, BEEPRER S Tk DNA 4F.

7. —MIEEMM, EEESPRIESK S FriRMFRIEE 4.

8. —FhHIENFER | Z4E—FEMERRMELTZE, ZHEEHEERF
R 6 ik M RS SRR S B IR E T,

9. MTFNFER 1 T4 E—FARNBEOELAYRINA.

10. BFIFER | B 4 E—FRMEEELESH T ET VIS ERRS YT K
REF, HRZEREETR/ERSHEETERBCR FIERNEE.

11 RERFER 10 AN, ZNHATEM ARG RIEFER. HIV B
He, i A RN I 4R B AR R SRR BA R BRI RO 240

12. —HAYEESY, CEENFER 1 2 4 E—FBNEARUE—FHE
AE L I B =R IR - 5 | B
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7w B 5

1E A B E PR EZERBER MCP-2

R B4R,

R R EEINEERN MCP-2, BEOMNTRAGEN MCP-2 ME R
BRAE 1L 1-24 1-3. 14 20 1-5 8 NH, mEER, #FRABCEFERERE, x£8
E R AR ESIX L MCP-2 ) cDNA B3, URENMEFEFBLE FERBIIEEY
FRETREZEHPHRINA, URESENMAYHEY.

KEAHE =

BETFER T EF B mEtgaf— MR EaRRETF I FREK. |
BE—AERETEBRONE, BUBEFERETLS A C-C. CX-C M C-X,-C BUHETF
(Baggiolini M.Z£ A, 1994; Baggiolini M.Z5 A, 1997 $ Taub D.Z5 A, 1996).

W& C-X-C AT, MmBEMENE-8IL-8), X TP MuEacER.
T C-C #fkETF, WeEZAMBAIEAR-3MCP-3), NSTEFEAZMM. HEMME.
REERTERI AN, PERMERIMEA. NK AR RAREANSHEAREEE.

BAETFHEEGXSRSS5Z4%EE, EERPM I LEEBRLEFEFH
HWHEFEERFEEE.

C-X-C B EFI/PMRBEESRFEREEERL 24 MREE AR —FH0E
o R B AL IR (NAP-2)(Walz A% A, 1989 F Van Damme J.5 A, 1990).

IL-8 Bk 8§ NEERRESFIEMIEMYR, AR THERE T %A
¥ C-X-C BUETHFE—1 Cys #TH Glu-Leu-Arg ZFiF—SHRNIFHTL K
FVEM(Clark-Lewis L& A, 1991).

A=A C-X-C BAETFH 4k & 8-2(GCP-2) & A M BAR & & i B B /K AR
(BT 8 PNREIELER)EITE Tk 4 i iE R B (Proost PE AN, 1993a).

Gr/b> 8 3 9 MR E I E AR M-& KE C-C Btk B F MCP-1. MCP-3 1 RANTES
SR AEEEE, FEREZEBRA(Gong LEA, 199; 1 Gong J.EA,
1995). |

RANTES (EH—MFREBKEIRBEZS FREEEEME, Met-RANTES RILA

TLIE A RANTES & #F(Proudfoot A. E& A, 1996).
S cDNA FREF(ARIBRIET SRR 1940 B itk B4R (PBL)TTE RS EL E

!
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REREMESEHA MCP2(A ARSI FERO- DN LE(ERYIKRN “HC14”,

Chang H.C.%5 A, 1989). cDNA fT4AMEAFF S4U{LEIRAR MCP-2 R K, -

BB e E M SRR A (T Glnd6 X% Lys46)(Van Coillie A, 1997),
EHABEMEFESR T MCP-2(Proost P2 A, 1995),

REAREIR

FREHIEHHRETEREEMN MCP-2, B b NFRIRFELER MCP-2
PEEREE 1. 1-2. 1-3, 1-4 3 1-5 NEEREER, HRFBLEFEANE
.&o .

FEAM, AEAN—EHKBRE MCP-2(6-76), ©RELCEEREER 1-51
MCP-2, i 1 51 SEQ ID NO: 3 & SEQ ID NO: 4 Fi7R.

A KRB FEENEEN MCP-2 A U R R RSB LER.

ARiE “BIEFRERAT 8 RN, RAFEMSKBLEFRERF,

FEANA—TENZCERBEXHEEREIEN MCP-2 {1 DNA F3IH
DNA 7F, HP A DNA FHEEER EHEMIZEFRFZ.

“EXCHEAZERFY” GEEEEEFEMNEFERREELSREEEE
BRFFIRR AKX C%BFS.

AEALEESHE LR DNA MERRGE, BT ZR8ENEIHM, UEE
TR MR SR S E SRR T RA & AR AN SR ERBER MCP-2 B

WEAKBEEN DNA BHTLUEAS SN AN SLEE. —BRmEE
ik, MEBHSAEGENE MR, 28 EAREmMREESE, =ERFEQ.

AEXRIEMERAERERHNREAYTHEGENREBREEZAM0E
B, B Esh i pe) sk E A T, RS B amrE A A R RIRA .

Fan, ARSI AR(E R Sambrook %A, 1989 Lik{E—HFiE3KBHY
HIDEBMDNA S FIEAESHWENFZZR AP FHAREDINE.XHE RF DNA
Bk WIRR IR P LE A, BN cDNA Z8FFRE4APT. H DNA &
BEIERE DNA & F, BdEEHRELEGSTHFERENER.

MHTEHRREFENER, FEBHENESERNSEEZNBRAZEEN
BEBRFY, ZHEFRFEISHIEAMEEAN DNA EE, AT ZERRIER>
AEAR. B, ATHEERRER, EMNITEHCHERE RNA BB RAIN ST,

HRPBTERAEES, NUEHRFERE. TRARFARITERRN SR

2
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HFERAFIFFRIB ).

SHFEZEEX, FTURBARMEZNEEEAZEFS, XERTIE %R,
BAITLRBHE, WESE. FILERE. BERFREE HYPAEES 58S
ERIEKFRT B EEMAXE. flFREAZSREN TK B3hT. Sv40 BEIRBHTF.
FEft gald ZARNTH. JURFEFRGBBIEGES, TLAFHEMMEER,
MTTEES FTEFERRIE.

BESRBARVAEONZERFIIN DNA 4 FEARKT SRR
BESHEESRMEE ZBEEEIFERFIESAE AT,

BRI LETRZA T HUENAFEESFREAEEME THRAIRIEY, kit
FYFAR DNA BREFWHRA. sHcYne e h EFRRPERIE TRENEF. Rk
EYIRIBUE, PlindiE R, HESRBFESE. g ERCEF mT USRI AT DNA
EEFIEEEER, NESHERRAR AT, HTELXRHEEONE R,
A REETE B oAt

EREFERNAREEANEERZEGRE: AREEGNZEAmPIRRANE
HEFHERNZHRAMOESEE,: SEBEFIFENEEENLE: UAERH
HPAAREE RIS MM E “FR,

— BB THTRENEARS DNA FHREEY, MURAUTSHEEN
75 % DNA MBS ASENE EgMT. B, BE. @8, REFRKRE.
BEFEf. BEBRSIE. EEEMNERS,

TEEMMTT UL REZARENEZAER. REMREZEE, PlumASaia,
mA. B DEAPESRIIFECHOAEK, BAEMNAEERG FRETHER
M, SEERFTERELHZSMERE L. BESA RO TTHITEEREELME
FEREN. HiX2EZH DNA KREA TRENTHRIIMEE NHEH A, 19
HREBRGHEMENESR. BERHNEENSASIDER=Y LO5 55,
F oA BT T FF 5 89 AR (BU 81 AR (pre-peptide)) s

ERABHKE, FEIHARGEEFEEEFRESER, ZERESSFIENH
aEEMEAK. TERAOZXEFINRESEF4HRAFENER R,

AR BAMEEERBIAR MCP-2 T AU HE R mimEksl€, THED
B EASRTTE: HAshEERE AN, REHITERLEN.

Gitn, ARARBCETFITA Fmoc(9-%7 FEEPIE). Boc(f T EikE)aH
EEMEMMLEERESARER FAHBRESENNHERPEANELGTS
B, HEREHEGSHNERFZANEERE TR EBEI20A HBTU/HOB2-(1H-

3
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S S 1-35)-1,1,3,3-P0 B MRA AR 1B R S ), FEEBEEI A KAk
Lo EMAT—PREZN, MoBELBRERVFERWGEIW Fmoc). SRERER
HHRPER, SUEENSKIFRGEFENBEEERITS(EEEEREBZ
T8 R B SR AR KA I 3 R B B F

RRE. AR EAMNESATACHAE THUKIE—F T EEMERIE RS
%, GEERER. NE. B, BKEWmE M Proost PEAN, 1996))F#4T 4tk .
HATatixrEEANS —RENMALTERFRAEN, 2T ENBHELESEE
BHENEEEFPRERRER EMNERERESRTENEN . F48EA
BRI EE BT . BARESETHEZRISFFMERESSESEL, MR
WG EITAE. ¥EEE, BT pH BB TIRES R A MBS L Tk,

AR\HEEREEN MCP2 TR TFHRITA/NR 2T ETBLEFRERER
Rk . XERRNEFERE. AMRER. M8 £ Fnim 4L A SRR, B,
FRIR(EIE HIV). BERERA. BRI, IR R R .

Eith, ZRHER—FTHEHEETEARKENESEESHTRIT ERAKRNOEY S
BIRY A

HYEABEREHEGUR —TTRZ M E LA EZ RBAF/EIRE R 2
WESHHR. KERYASYERTREHN S~ HH.

FRARHF - HFEE-MET LREROFE, EHEEEATLTREX
EERERAN RN CERNEXEREERENN R AEFE LEEEN R RBEE
AL Y MCP-2. '

IMAEG B T LR SRR A B, 1K L8 ST G 451 S N 4% 8 A8 A LLAT 4T 7 =X PR
ETARH. SERFIESE T XARHKE.

Bt B 3R

I: EERT MCP2 LR HEMBAHMEERTS. ESFIIAMGEERR,
il C MiREAMEGRR. FEARTERPWEEREEN MCP-2(6-760)HE— &
HEE. FRIZAS MCP2 EURFRRMNEEE.

B 2. ®HmEKE R MCP-2(6-76)F] SDS-PAGE:

WKIE 1: KR MCP-2(1-76, 100ng/¥kiK);

vki& 2. RIR MCP-2(1-76, 30 ng/ikig);

PKiE 3: RS MCP-2(6-76, 30 ng/ikiK);

Wi 4: & RLAY MCP-2(1-76, 60 ng/¥kif).

4
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BT R &G THTEK, BERARRA.

B 3. TSR TR MCP-2 KA A .

TR T BRI R IR (nat) T AR (syn)MCP-2(1-76) EEMHBIE KRR MCP-2(6-76)
DI R B EIREBEMNS R MCP-2(1-74)7E THP-1 M _FHIBENE. &BRFAN
KB K LL_E LI ) CLF 9 {E+SEM.

4: 5 MCP-1 #AEt, RRHT MCP-2 2F 8% 4 i - E5 BN RIS R B 7).
SEHY MCP-2 FERIB 8938 0(15. SO 1 150ng/ml)Ti#E N THP-1 WA RY[Ca>],. B
FERTEMERP—MREITRNER.

S5 Jte 151

LR 1. EEmEREE A MCP-2

BRI IE

FalLE TR R iR

WRTETIR B ABEE (Proost P3N, 1995)& pe 44k MCP-2.

M BB FRIETIA MCP-2 $iitk, FH1E Sepharose H(CNBr i&{L K Sepharose
4B, Pharmacia, Uppsala, Sweden) LM, R4~ mR2 EHH&4FEERE MCP-2
SEEER.

FIsRFIZL4ALATHTA MCP-2 83 ELISA 1R, IFRAMELAIT-MCP-2 fEAIR
Mk, RSB IRCRBEERMEN TMB #T7Hl. MCP-2 ELISA 19
tRER 2924 0.1ng/ml.

MCP-2 RyAE= 4t

M Antwerp F1 Leuven %l .0 Fri8 132 ok o 5 (940 B M £ % 0 BRATE A & 15
B3R R AL 1S K A1 AR 1L BB 3 (Proost P& A, 1996), |

B 2 B UE #r(Fresenius AG, Bad Homburg, Germany) P ITIEFTE 3- B
H5-ZBEFE HE-2,4,6- = R FER A B W (sodium metrizoate, Lymphoprep; Nyegaard,
Oslo Norway) Bt &0, BRECHRIARLM.

BB 10 4 55/ZF Con A 12 BF/ZEF LPS E BAZMAMG0X10° H). 48 &
120 /pET /S, WERKHEFEFET20CEEHik.

4 CART BT HR B AR B (Proost P2 A, 1996), F P05 4 (bR R4tk KRR ) MCP-2,

gz, EEAFZHIEERER ERE &G FFE, A ZE-Sepharose #
(Pharmacia) L M EHE 4640
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&7 MCP-2 %05 R HERIZR 4 A Mono S(Pharmacia) PR B TS B — 548
{6, 3 pH4.0 #1 NaCl B BElR .

A 0.1% =F LB (TFA)F##) C-8 Aquapore RP-300 #F(Perkin Elmer, Norwalk
CT)_LiEit RP-HPLC ¥ KRB MCP-2 &b EXy—, BB LEMERE.

F§ SDS-PAGE. REERFII4HFIFHEERT MCP- B BET W E /4

EREMESMT . Trs/3 5 i (tricine) & F B SDS-PAGE Ml A4 4y FI46
(Proost P2 A, 1996). R ¥ E A, F-H T AR 4 F E(Mr)FRid: OVAMr 45000), B
ESETER(Mr 31000). KEBEERBEMNFIFIMr 21500). B-FLERE B Mr 18400). BH
B (Mr 14400) L R 3 S EBAK(Mr 6500).

TR 477A/120A BB A BT {2 (Perkin Elmer) L, F N-FFEORAE/E B (BEL
%, Al Edman BEMEEMNESUNGLETHEERTFY . SEANEEET 5% F
B 50 /NEY, {EFETE Asp Fl Pro Z [AIT% . A{E#— S ai{bmix FERELTNF.
FB 35 57 5 B 1 B AR IR BB B/ TR AT B (A) 1 A (MAL DU/ TOF-MS)(Micromass  TofSpec,
Manchester, UK)#llE MCP-2 (1] Mr. T HHo-RE-4-ZENERMMAMETE CHEHN
R AT

Bl E R

7E Boyden M E P AR 5 BKHIER Z g K E AL 2 /Y SRR R A MCP-2
FE BT EE LAY B 8L A (2 X 10° SR B/ FH) SR A A 4R BT THP-1 4AfR(0.5 X 10° 4 /=
Ft, HHE 2 F) LHiakiEE.

GRS RBEERNT | ER/EAAMLEEEZEBERed Cross Belgium)#J
HBSS(Life technologies/Gibco BRL, Paisley, Scotland). 37°CHH 2 /Mit)5, EEH
A, F Diff-Quick 428 ¥ (Harleco, Gibbstown. NN# &, 4% 5 F B AUETE 10 MK 500
EHIE N E P ST S E LR,

RIBT R FRE S P (0 I 3 5T E 2 R B SR o (0 41 R 32t (Van Damme J.
AL 1992), HEHEHENEF L EZMBBALIFEC.

St FRLASEE, FEMA Boyden WER LHFLZAET, AXAYEHEABNLET
A5k 37 CHEE MM 10 44+. A HBSS LEMMAER CI XHEMmE CLEASEAE,

THE CI a3l %4 .

FP Ca® IR R
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0L BTBT R BRI RE(Wuyts AN, 1997), 2RISR BE([Ca™]). TE& 3L 610
R~7Y fura-2(fura-2/AM 2.5uM; Molecular Probes Europe BV, Leiden, The Netherlands)#0
0.01% Pluronic F-127(Sigma, St Louis MO)AY] Eagle 1R R &4 1 FFE(EMEM, Gibeo)+
0.05%FCS F, B AL ZMMEL THP-1 ARO10" HK/ZE).

37°CHE 3040815, (R FIR, UL I AR/ EANREERET & ImM Ca®
1 0.1%FCS ) HBSS(H pH 7.4 #) 10mM Hepes/NaOH 1E R B )P . 37°CE4H
M 10 %%, SRIGTE LSSOB & 453 68 v (Perkin Elmer) F#l{ 7€ fura-2 7.

75 340 0 380nm KBS, 7E S10nm BIHEN. B Grynkiewicz R
(Grynkiewicz A, 1985)tHE[Ca¥}. AT IE Roaer FH S0uM B EBERABMMAE.
ffE, A 20mM Tris 879 pH £ 8.5, EREMMAMFTIOA 10mM EGTA, KB R,,.
FrF Ky 8 224nM.

MNTRBER, HEAZFHR. FPRKEMBUEFIELEFREITR L
%40 M BR THP-1 48 M. 124 38 Z I, MCP-2 F7 B W 2 B iR TSR RIUE 1 B (Ca™);
BEBINOKRE. FRRENAE-RESE 2 448N LEABLE TR
EFHAFTEREENES SMAZMBERES, HEXNE ZRBRNF[Ca™y,
BmeIEE o 8.

FHR

BB MmE MCP-2 K178

AfRRE. R ELISA BEE IR S REMAFEFZ RIS A M 842 4 5 AT
AR FTER A MCP-2.

RIBFRHERI S B ¥ E(Proost PN, 1996)A{L & {35728, RET7iEB HERH

- BFLRE IR B TE_EFIRT E Sepharose B,

BEJ5, #1T FPLC mono S HEFXHEMNT4{k, #A/EXH C-8 RP HPLC fEif—
#4fifk.. B SDS-PAGE 1 MALDIVTOF-MS # 2 49 T&.

S EFEAEE AN MCP-2: B T ALK 7.5kDa B MCP-2(1-76)5F, FH RP-HPLC
i 5 NBER TkDa EEMBER MCP-2{MCP-2(6-76) |t EH—, HEEE
B304y i1 4% 2 (B 2). MALDUTOF-MS(E D18 55 % MCP-2 895 T & 8881Da(HE
it FHARST 4 F &N 8893Da), TMlll1§ MCP-2(6-76)f14 F &4 8365Da, XHHIAT
H 5 NEESEEBRRRER LAY FEY 8384Da). XEERAEA K MCP-2
#£ THP-1 #AR P RIThEE LR, K MCP 2 7 Sng/ml T{REENE, ME
£569 MCP-2(6-76)7E 0.6-60ng/m1 BIHE & 75 B A R AR H B iE (8 3). B

7
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TREHRR MCP-2 58/ MCP-2(I-7T6) AR R 2 MEREMBREIRBENSMH
% MCP-2[MCP-2(1-74)](Proost P2 A, 19958934 17,

ERRZ LA RETEBLRER Sngml(E 3). RETBLERRT, RR
f17E % MCP-1 1 MCP-2 RILLE Z 4B HH)(Van Damme J, %A, 1992), {82 MCP-2
FETB RN EHFSR.,

R, £ CaTBELmT, RMBMEERT MCP-2(1-76) N B ILH B2 K
RE5SEEHT MCP-1(1-76)%& 10 £5(& 4), T MCP-2(6-76)H B & .

RE&EW, 5E8H MCP-2(50ng/m)E1FE{F MCP-2(15ng/ml)F1 MCP-3(10ng/ml)
i, FFERBERSRIZE 52% 5 45% K0

BF MCP-2 7 Ca®* iR I FHILLIE L, FEILEE Boyden W E T HIT T MCP-2(6-
TN AL ER MRS |IE, TER MCP-2 8RS ARK P S5 FHE MCp-
1. MCP2 f MCP 3 3 X Bi&(Sozzani S. &N, 1994), Frbl, HATHRKREITLIEM
(9 MCP-2(6-76) 2 &t #8{f MCP-1.MCP-2.MCP-3 fFIRANTES R & (3R 1) A 100ng/ml
FiEME MCP-2(6-76)TRSIEE THP-1 1M S 24580 £40%] 10ng/ml MCP-1(63%).
Sng/ml MCP-2(75%). 30ng/ml MCP-3(62%)#1 100ng/ml RANTES(75%)i%52##E{L
e . Aok, KER 3 & MCP Fi£ 881k fEA 4 100ng/ml MCP-2(6-76)58 £
(91-100% )34 . TR, EMRIE 10ng/ml FIRET, MCP-2(6-76){739R g B B 7 4
MCP-1(3ng/ml). MCP-2(1.5ng/ml)&k MCP 3(10ng/ml)EL & RANTES(30ng/ml)i% &7
BAVEME, B2, MCP-2(6-76)RRAFAN. TmEse3 B, FEHLM C-
C #ibEF, X MCP-3 I ERRE.

| #1

RIRE MCP-2 HIAEMGEREES . EEREERSITLLA C-8 RP-HPLC 4

BTk MCP-[E)FP B A 5238 (SDS-PAGE 1 MALDUTOF-MS)FIEICHIHEN 7 F&

FIEL _
MCP F = BEWTFZ! X o F E(Da)
REEFEAL SDS-PAGE MALDUTOF-
. IR E MS
MCP-2(1-76) Sz 8893 7500 ' 8881
MCP-2(2-76) " SIPITCC 8384 7500 8365




o E:3)
MCP.2(6-76)f 8 Z P 5 MCP-1. MCP-2. MCP-3 H1 RANTES {J #0140 fuf4 ¥,
5O R

| mET e e AL R RS o # R R 4 4
1%
M 100ng/ml
MCP-2(6-76)

MCP-1 10 22.3+7.9 8.333.8 63421
3 15.0+8.0 1.3+0.3 99:£1.0

MCP-2 5 36.0+15.6 10.846.1 75+8.0
1.5 6.7+1.4 1.540.3 91+7.0

MCP-3 30 13.240.4 6.0+4.0 62431
10 3.0+1.5 <1 1002:0.0

RANTES 100 6.3+0.8 2.6+1.3 75+19
30 4.0+0.8 1.5+0.3 77416
Z 100ng/ml
MCP-2(6-76)

MCP-1 10 12.742.3 10.543.8 24+1.8
3 7.5+0.0 3.040.3 69+4.0

MCP-2 5 38.045.3 27.244.9 30£6.0
1.5 18.344.6 9.2+1.4 45423

MCP-3 30 13.241.9 8.0+1.0 37419
10 7.7+1.4 1.740.3 9016.0

RANTES 100 5.5+0.6 5.840.9 1747.0
30 3.240.7 2.540.5 39+]8

* ¥ MCP-1. MCP-2. MCP-3 Bt RANTES £ 451t %R 3 FmA T HEfL b,
b i EHEFL R I AT SE B MCP-2(6-76) 848 sb il BE B 11 THP-1 4R AR
©3 PMPRILSEIN ARG CI FH{ELSEM
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{1} —RIFR:

(i) HIFEAN:

(A) fk#. APPLIED RESEARCH SYSTEMS ARS HOLDING N.V.
(B) #iE. 14 JOHN B. GORSIRAWEG

(C) Mih: curacao

() EZ: THE NETHERLANDS ANTILLES

(F) WOEUmED: BFE
(G) #iE: 639300
{H) H1%: 614129
(1) HBIR:

(ii) RBEER: EAHBEEFERANSEERBREN mcp-2

(iii) FHIHE: 4

(v) WEHAEER
(A) CFRAAEL . K
(B) WHEH.: IBM pPc AR
(C) #1EEY: pCc-DOS/MS-DOS

(D) 3 : rPatentIn Release #1.0, Version #1.30 (EPO)

{2) SEQ ID NO:1 HIfE 8.

(1) FPFE:
(p) K. 99 EHAS
(B) KA. AEM
(C) &4
(D) Hir4iH: &t

(ii) S F%EL. EER
(iii) B&: ®F
(ix) ﬁﬁE

(a) BF/xE: EER

(B) {V&: 1..76

FII&

11
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15

(xi) FFF#EiR: SEQ ID NO:1:
Met Lys Val Ser Ala Ala Leu Leu Cys Leu
-20 -15

Phe Ser Pro Gln Gly Leu Ala Glnh Pro Asp
-5 1

Thr Cys Cys Phe Asn Val Ile Asn Arg Lys
10 15

Glu Ser Tyr Thr Arg Ile Thr Asn Ile Gln

30 35

Ile Phe Lys Thr Lys Arg Gly lys Glu Val
45 50

Arg Trp Val Arg Asp Ser Met Lys His Leu
&Q €5

Leu Lys Pro
73

(2) SEQ ID NO:2 FMEE:
(i) FEFUHRE -
(a) K. o9 EHEER
(B) 2ER. FER
(C)y #H.
(D) RN, &
(ii) &Y. EAHK
(iii) BE&: ®H
(ix) *?ﬁE:
(a) B/ X} EAF

(B) fHE: 1..786

(xi) FF¥I#R: SEQ ID NO:2:

12

Leu

Ser

Ile

20

Cys

Cys

Asp

Leu

Val

Pro

Pro

Ala

Gln

Met

Ser

Ile

Lys

Asp

Ile

Ala
~10
Ile

Gln

Glu

Ala

Pro

Arg

Ala

40

Thr

Ile

Leu

25

Val

Pra Lys Glu

55

Phe

Gln

Asn




Met Lys Val Ser Ala Ala Leu Leu Cys Leu Leu Leu Met Ala Ala Thr
. =20 ~-15 ~10

Phe Ser Pro Gln Gly Leu Ala Gln Pro Asp Ser Val Ser Ile Pro Ile
=5 1 5

Thr Cys Cys Phe Asn Val Ile Asn Arg Lys Ile Pro Ile Gln Arg Ley
10 15 20 25

Glu Ser Tyr Thr Arg Ile Thr Asn Ile Gln Cys Pro Lys Glu Ala Val
30 3s 4q

Ile Phe Lys Thr Gln Arg Gly Lys Glu Val Cys Ala Asp Pro Lys Glu
45 50 55

Arg Trp Val Arg Asp Ser Met Lys His Leu Asp Gln Ile Phe Gln Asn
60 85 70

Leu Lys Pro
75

(2) SEQ ID NO:3 KM 8.

(i) FHEHE:

5 (A) ¥F. 71 EEE
(B) BT, FER
(c) BEHL:

(D) $mIh&EHg . 2
10 (ii) 72X EBR
(iii) Ei%: BE

(xi) FF¥#iR: seEQ ID NO:3:

Ser Ile Pro Ile Thr Cys Cys Phe Asn Val Ile Asn Arqg Lys Ile Pro
1 3 10 15

Ile Gln Arg Leu Glu Ser Tyr Thr Arg Ile Thr Asn Ile Gln Cys Pro
20 25 30

Lys Glu Ala Val Ile Phe Lys Thr Lys Arg Gly Lys Glu Val Cys Ala
35 10 45

-

Asp Pro Lys Glu Arg Trp Val Arg Asp Ser Met Lys His Leu Asp Gln
50 55 60

Ile Phe Gln Asn Leu Lys Pro
65 7¢

15
(2) SEQ ID NO:4 {5 2.+

13




(1) FFIRRE
(A) K. 71 HER
(B) M. AHEM
(c) #%:
(D) fRibeEsy. 2

(ii) HTHEY. AR
(iii) BH®: &F
(x1) FFPIH4R:SEQ ID NO: 4:

Ser Ile Pro lle Thr Cys Cys Phe Asn Val Ile Asn Arg Lys Ile Pro
1 5 10 15

Ile Gln Arg Leu Glu Ser Tyr Thr Arg Ile Thr Asn Ile Gln Cys Pro
20 25 30

Lys Glu Ala Val Ile Phe Lys Thr Gln Arg Gly Lys Glu Val Cys Ala
35 40 45

Asp Pro Lys Glu Arg Trp Val Arg Asp Ser Met Lys His Leu Asp Gln
50 55 60

Ile Phe Gln Asn Leu Lys Pro
65 70




in B P KM E

MCP~2
-23 1 4
MKVSAALLCL LIMAATFSPQ GLAQEDSVSI PITCCENVIN RKIPIQRLES YTRITNIQCP
KEAVIFKTKR GKEVCADPKE RWVRDSMKHL DQIFQNLKP

76

Mep-2 AFE
~23 1 i
MKVSAALLCL LLMAATFSPO GLAQPDSVSI PITCCENVIN RKIPIQRLES YTRITNIQCP
KEAVIFQTKR GKEVCADPKE RWVRDSMKHL DQIFQNLKP
16

1




kDa

ane 31
a i8
ap 14
w5
~= @ ss
1234
MCpP-2

2
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[Ca®] # m (nM)

[Ca®]; 3% 40 (nM)

natMCP-1(1-76)

300
30
200 -
100 -
0 7 ;
100 150
BrfE (B)
natMCP-2(1-76)

300 -

150

200 -

100 {7 ¥

100 | 150
K ()
4




