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(54) Title: AMINO-TERMINALLY TRUNCATED RANTES AS CHEMOKINE ANTAGONISTS

The present invention relates to amino-terminally truncated RANTES, lacking NHz~terminal amino acids corresponding to amino acid
residues 1, 1-2, 1-3 or 1-4 of the naturally-occurring RANTES and’ havmg chemokine antagonistic activity, as well as cDNA sequences
encoding them, their use in therapy and/or in diagnosis of the diseases, in wh:ch an antagonistic activity of the chemokine effects is required,
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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 NH; terminal domain of chemokines is involved in receptor-bmdmg and

NH;-terminal processing can activate chemokines, reduce their chemokine activity 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.,
25 1989 and Van Damme J. et al., 1990).

Deletion of up to 8 NHx-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 L et al., 1991). '
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t he nol ecul e and Met - RANTES behaves as an antagoni st for the authentic
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NO 2. 20 . The a{r‘i no;?ilerm' nal ly truncated RANTES of the invention
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10 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 AE. et al., 1996).

DE N OF THE N
15 The main object of the present invention is amino-terminally truncated RANTES,
lacking NH,-terminal amino acids corresponding to amino acid residues -1, 1-2, 1-3 or
1-4 of the naturally-occurring ‘-RANTES “and having chemokine antagonistic activity.
A particular object of the present invention is RANTES(3-68), ‘which is
RANTES lacking the first 2 amino acids, as shown in Figure 1-and in SEQ ID NO: 2. -
20 The amino-tqminally truncated RANTES 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 miturally-ocmning chemokines’.
Another object of the invention are the DNA molecules comprising the DNA
25  sequences coding for the amino-terminally truncated RANTES of the invention,
including nucleotide sequences substantially the same. The cDNA sequence of intact
RANTES is disclosed in Schall T. J. et al. (1988) and the cDNA of the truncated
RANTES can be easily deduced.
“Nucleotide sequences substantially the same" includes all other nucleic acid
30 sequences which, by virtue of the degeneracy of the genetic code, also code for the given

amino acid sequences.



- 3- The invention al so includes expression vectors which

conpri se the above DNAs, host-cells transformed with such vectors and

a process of preparation of such am no- termnally truncated RANTES of
the invention, through the culture in appropriate culture nedi a
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of the invention can be inserted and ligated into a suitable plasmd.
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cell, which then expemmnhlseuwmew@mbm vpbm#scbvhntlﬂcoiqﬁséﬂféabbﬁBNm,
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vectors by . tec nlﬁa{)e%\/\e no e art (see nbro@& et a and
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al so conpripse peghasjotit Gell3; tecdkBfEsiSOVdcrs) LAY rhétRdiFiGiowalih tHeart and
transl ational regul atory in orrratlon I i nked to the DNA codi ng the desired
protein in can y as to permt gene expression and production of

the protein. Firstphfeahpf tht BNA molecﬁﬂ?c&ﬁﬁfﬁ{r@h oleiR bbtdined - an&tof'ﬁ%t be

preceded by angrom)ter recogni zabl e by ynmerase, to“which
pol ynerase bi mbeveamethods ar¢ inserted dntot hmmpmdtrmstmdpmes@n &tors Thier e

2][ fei gi ‘éﬁg: gtsy +@hniGHE el IHBRA S the'aht ERE SaiibiotR ef'l! ¥988). ! Doudld &t@h&d cDNA is
15  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

20 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.

25 There are a variety of such promoters in use, which work with different efficiencies
(strong and weak ]iromoters).

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,

30  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
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10 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 selectable 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
15 invention. _

Factors of importance in selecting a'p_anicular 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

20 “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, -

- protoplast fusion, electroporation, calcium phosphate-precipitation, direct microinjection,
25 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-translational modifications to protein molecules,
including correct folding or glycosylation at correct sites. Also yeast cells can carry out

30 post-translational peptide modifications including glycosylation. A number of
recombinant DNA strategies exist which utilize strong promoter sequences and high
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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-tetramethyl--
. 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, synthetxc or recombinant proteins is carried out by any
one of the methods known for this purpose, i.e. any conventional procedure involving

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

30

Proost P. et al, 1996). A further purification procedure that may be used in preference
for puﬁfying 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 contzined within a column. Impure preparations
containing the proteins are passed through the column. The protein will be bound to the
column 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. |

25
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of the net hoermpositions foom yetiai furtheraspestof the preseatinvention.ent i onal procedure

i nvol vi ng exj aGl i i i 0 onmaLography,. e r ophor esi s,
or the like (see écf)i?ﬁ}ee& g‘r“r%?dg&% &“%f%}s%'ﬁ%f%? 'F‘&f","g f'gg’é%‘m?\é &chﬁ’f ng?ve'
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ant i bodi es, W%W‘ﬁ&a?’b‘iﬂﬂm,k ‘\ﬁn‘?@ﬂ"‘ﬂf‘?fu“’t JeP‘a*ragé'Pf‘ B? d{"%ﬂp‘%d
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col um. | npure preparations ' ] )
It 'has also been found that CD26/DPP 1V is able to generate NHj-terminally

truncated RANTES in vitro. RANTES is the first cytokine reported whose biological

20  activity can be modified by CD26/DPP 1V, : :

Therefore, another object of the present invention is the use of CD26/DPP IV in
the therapy and/or diagnosis of the diseases, in which an antagonistic activity of the
chemokine effects is required, with particular focus on inflammatory, immune and
‘infectious diseases. .

25 Since this represents the first example of an identified mechanism for
endogeneously regulated chemokine modification into an antagonist, similar
physiological proceséing, but mediated by other factors (proteases). The use of such
factors (proteases) in the therapy and/or diagnosis of the above diseases is also included

in this invention.
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10 natural or recombinant RANTES for monocytic THP-1 cells were compared in the
Boyden microchamber assay: Natural RANTES(1-68) (A), natural, truncated
RANTES(3-68) (D)), intact recombinant RANTES(1-68) (A) and CD26/DPP IV cleaved
recombinant RANTES(3-68) (M). Results represent the mean chemotactic index + SEM
of four or more independent experiments. '

15 Figure 3: Effect of natural RANTES(3-68) (0J), natural RANTES(1-68) (A), recombinant
RANTES(1-68) (A) and recombinant CD26/DPP IV treated RANTES(3-68) (M) on the
[Ca®}; in THP-1 cells. Results represent the mean increase in [Ca®}; = SEM of three or
more independent experiments. | |
Figure 4: It shows the desensntlzatlon of the Ca*-mobilizing activity of intact

20 recRANTES(1-68) by RANTES(3-68). THP-1 cells were first stimulated with buffer or
different concentrations of recombinant RANTES(1 -68) or RANTES(3-68). Results
represent the mean = SEM (three or more independent experiments) increase in [Ca®'}; in
response to 30 ng/ml of intact recombinant RANTES as a second stimulus.

~ Figure 5: Comparison of the chemotactic potency of truncated RANTES(3-68) with

25 intact RANTES(1-68). The eosinophilic granulocyte chemotactic activity of natural (nat)

and recombinant (rec) truncated RANTES, intact RANTES and synthetic MCP-3 was

determined in the microchamber assay. Results represent the mean chemotactic index

(CD) + SEM of two or more independent experiments (each performed in triplicate).

Figure 6: Desensitization of calcium mobilization by intact RANTES in CCR
30  transfectants. Calcium mobilization experiments were performed in HOS cells transfected

with CD4 and the CC chemokine receptors CCR1 or CCRS. Cells were first stimulated



amno-termnally truncated RANTES of the invention to subjects .at risk of

devel opi ng such di seases or to subjects already show ng such

pat hol ogi es. It has al so been found that CD26/DPP IV is able to
generate NH[err4 termnally truncated RANTES in vitro. RANTES is the
first cytokiWe%Hsth t ed whose biol ogical 20 activity can beP%BWQH%y
Cwve6/ DPP 1 V. Theref ore, another object of the present invention
is the use of CD26/DPP IV in t he thex=apy and/ or diagnosis of the

di seases, in with differeit edticagnrions oftinfaet biv iriicatdd RARTES, folloh@yi sithufkibrCt S
IS reqwred with artlcular f.ocus_on_i nf | ammat or i mmune and

i nfecti ous dl‘!‘g'a§ ng/gt of intact RANEESc The pecsentags whibition efthet[Ca¥): increaspl e of

an identifie Becdn@": isSdnd Hgllcg? {,@EM #W
nodi ficati onq?dr??%{hgnt agorﬁ“g?lusy m ?;ﬁe‘?ﬁg tgyé | ol ogical p o@é@f‘ﬁﬁ but

medi at ed by dhéeesponsetaft 00 ng/ml of dntast. Rz&ha‘liszseﬁ@'factmdn of RANEES(b+68) or
(prot eases) iggukefis(aih 3 (AN flbShse thBWRRISoR it M mBPAYGY RSARERplesend’ 5O

i hcl uded

]:7|-| _ the meifhferoemagelmmow:ﬂ SEMMWoﬂﬁsfdebaﬂnﬁs nmeans of the
ol I ow ng Ex

limting t he%&n °¢W@WP‘M °ﬂ'%ﬁ Ll‘l:‘_?%&ﬁrﬁﬁ% %ﬁfo‘pﬂﬂ fection ggwégow%@%s
Fi gures specidyraV. 1 erealaetivatid PBMC were infected with M-tropic HIV-1 Ba-L strain in the

presence of various concentrations of RANTES (1-68) or RANTES (3-68) (0 to 1,000

10  ng/ml added at the time of infection). After ten days virus yields were monitored in the
cell supernatant by a p-24 Ag ELISA (one representative experiment out of four is
shown). ' | '
Figure 8: Effects of RANTES(1-68) and RANTES(3-68) on infection by the HIV-1
SF162 strain in PHA-activated PBMC. Virus yields were monitored 10 days after

15  infection by a p24 Ag ELISA on the cell supernatant. Results of a representative
expenment out of three are shown. * Undet the detectnon limit of the p24 Ag ELISA (<5
pe/m. S B
Figure 9: Expression of CD26 on HOS.CD4.CCRS' cells, U87.CD4.CCRS 'eélls and
freshly-isolated PBMC. The percentage (%) of CD26 posmve cells is indicated in each

20  histogram.
Figure 10: Effects' of RANTES(1-68), RANTES(1-68) plus sCD26 (50 U/L), and
RANTES(3-68) on infection of HOS.CD4.CCRS cells by the HIV-1 BaL strain. Virus
yields were monitored in the cell supernatant 8 days aﬁer infection by a p24Ag ELISA.

" Results of a representative experiment out of three is shown.

25 '
EXAMPLES
EXAMPLE 1: Amino-terminally truncated RANTES
Material and Methods
Reagents

30 Natural human RANTES was produced by human Malavu hepatosarcoma cells,
MG-63 osteosarcoma cells or peripheral blood leukocytes (Blood transfusion centers of



5 DESCRI PTI ON OF THE FI GURES Figure 1. it shows the am no acid
sequences of RANTES. Signal sequences are reported in italics, whereas
C -residues are in bold. Arrows indicate the first am no acids of the

am no-term uncat ed RANTES of the invention, also c

RANTES( 3- 68??6£9ymy7ﬁ gure 2: The chenotactic potencies of ?r#&g?w%ﬁ\ﬁ

NH err]-termnally truncated forns of 10 natural or reconbi nant RANTES for
monocytic THP-1 cells were conpared in t¥ Boyden m crochanber assay:

Nat ur al RANTASwersa)d Leuven) and pysified as previogs!!:alemibed (Proéyt BT e6aI3- BBF apfierr]),
I nt act ' 1, DPR L.V Gl d .
recombi nant TRRRESCts 7o D MCR2, MEE S s B ZMErd Bhlfeted i tic
index [err] (PEddst P. et alf 19951ancbWuytsr &, étralc[199T)e récombinariti hiiiah RANTDES agur e 3:
Ef fect of natuyr.al S( 3- . ngtural . RA - 68 rr]),
reconbi nant °b%“ed£§?%ﬁ’§%€§&?%ﬁ'{‘%&%&3 Fg"emaﬂ%§%2’6? )Dﬁg‘{ g’%‘“{ﬁ)’% at ed
RANTES( 3-$58) 1.X. [0ppedheind(NCIHNIH, FredehiciaMpy.] [ [err] in THP-1 cells. Results
represent the nmean increase in [C%errh{g%srtj [err] SEM of three or
fieasprgoma § drapsfected with D4 raad neeofsthei GGt i on

nor e i ndependent | %5

of the Ca[er b lrbcel Vi ' )
RANTES( 3- %8)%&@& rickpldfh GORLYCCR3 e CORS Deng ¥, EEB WAG Wb ibuilin
di fferent coRMEM with guemex. Busemydn (lng/mbAwaEsided 36 )the mediaT&ES( Sel&fipn

Results r hree o I e Ndependent
experi nent sf#ﬁ‘@ﬁ‘@i@%ﬁ, | é[@r r‘{ﬁe{’%ﬁ&i‘“‘@ﬁe?&?ﬁ%&?‘g “é%e r?ﬁ'}“ﬁ\edof

i ntact r&onwitnd0¥% FRENTES as a second sti mul us. Figure 5: Conparison
of the chenvotacti ot eng trpuncat ed RANTES(3-68) with 25 intact
RANTES(1- 68). Th Y W"c lé}rjavmfl BgW@ch@%oP'&é%eéctRfewy derived ur al
(nat)  oorgarieliés) WhiblR dechr deblyt inURemingld plBORE EFne | gt W¥NpESGG o
synthetic I\/%S was dggnt{;é&n Eed in {he mcrochanber assay. Results
represent t hePHASEIFIY Aot i Refere using (iop) exchange,f follgwed,; byyp affinity

i ndependent ¢hrifdtbgrRpHyontSafeodi deainiast Isfak | ) Figure 6:
Desensi ti zation ofggal cium rm%i l'ization %*ﬁt%%ﬁ%ﬂ n CCR 30

transfectfnts. Cal ci um nobilization experinents were performed in HOS . cells
transfected with CD4 and the CC chenoki ne receptors CCRL or CCR5.
Cells were first stinulated '

Incubation of chemokines with CD26/DPP IV and detection of proteolytic processing

A 100 to 1000 molar excess of chemokine .was incubated overnight with

CD26/DPP IV in 100 mM Tris/HCl pH 7.7. Chemokines were separated from
20 CD26/DPP IV by SDS-PAGE on a Tris/Tricine gel system as previously described .
(Proost P. et al., 1996). . .

Proteins were electroblotted on PVDF (polyvinyiidene fluoride) membranes
(Problott, Perkin Elmer, Foster City, CA) and stained with coomassie brilliant blue R250.
-After destaining, membranes were rinsed at least 5 times with ultrapure water (Milli Q;

25  Millipore, Bedford, MA).

To obtain sufficient amounts of pure truncated chemokine for biological assays,
about 50 pg of recombinant chemokine was treated with CD26/DPP IV and the cleavage
product was acidified with 0.1 % trifluoroacetic acid (TFA). Tween 20 (0.01 %) was
added to prevent the chemokines from sticking to the tubes.




8 with different concentrations of intact or truncated RANTES,

foll owed by stinulation with 100 ng/m of intact RANTES. The
percentage inhibition of the [Ca[err]][err] increase i nduced by the
second stinulus is shown. This percentage was cal cul ated by conparin

the response"8F B ng/ M of intact RANTES after addition M 68)
or 5 RANTES(3-68) with the reponse after stimulation with buffer (100% .
Resul ts represent t he mean percentad® inhibition SEMof two or nore
experi nents. Ohielyukia&cmeré’sepmrated fom CD2Y/HPRIV déc an adetditletdradiéht @8)a On

I nfection of n ea | s b IV ed. PBMC wer e
infected wit r%gﬂ‘%@m EF\C?%& ?ASPE“ 4 %Sﬁ t 8'% %ﬁmﬂ}/:é‘@ﬁ JenHBIng, s
concent r at i onpsoteihs RéNERSyLel-bSDS PAGBlﬁESiI\(eBstﬁﬁéda(sCHe‘saibidooo 10 ng/m
added at the tine i on Aft r ten s ields were m)nltored
in the cel | M & °§\Q“£ F%Rfr‘ﬁg‘éﬁﬁ‘tféﬁ’?

experi ments Owlot§)fwér® WH,-terminally ssditfeﬂesdb Bdmafﬁé%z{(ﬂtx&n ofr'al fiffided 1iQlid phase
RANTES( 1- 68) and RANTES (3 68) on inf ectyl on by t E f stral n

in PHA- act i v&720/12BMproigin, seguenicen @m&&nﬁm&ﬂ\émetMpm@nam @rcoupling
infection by gged24 Ag ELI SA on the cell supernatant. Results of a -

representative experinment out of three are shown. * Under the
detection limt of the p24 Ag ELI SA (<5 pg/ m). Figure 9:
Expr essi on Ofbe%ﬁngf‘cﬂé%ta%ac cells, U87.CD4.CCR5 cells and

10 Chemokines were tested _for' their chemotactic potency on freshly isolated :

peripheral blood neutrophilic granulocytes (10° cells/ml) or cultured monocytic THP-1
cells (0.5 x 10° cells/ml) in the Boyden microchamber (Proost P. et al., 1996 and Proost
P. et al., 1993).
After 45 min (granulocytes) or 2 h (THP-1 cells) incubation at 37 °C, the cells
15 were fixed and stained. The cells that migrated through the 5 um pore size polycarbonate -
membranes were counted microscopically in.ten oil immersion fields. e
The chemotactic index:(C:1.) .of .a-sample (triplicates in each chamber) was
calculated as the number of cells that migrated to the test sample divided by the number
of cells that migrated to control medium. In -desensitization' experiments, cells-were
20 incubated with biologically inactive chemokine-variants for 10 min at 37 °C before -
transfer to the chamber. '
The percentage inhibition of the C.I. obtained by desensitization with HBSS-

- treated control cells was calculated for the evaluation of chemotaxis desensitization.

25 Detection of intracellular Ca®* concentrations
Intracellular Ca** concentrations ([Ca™};) were measured as previously described
(Wuyts A, et al, 1997). Briefly, purified cells were incubated with the fluorescent
indicator fura-2 (2.5 yM fura-2/AM, Molecular Probes Europe BV, Leiden, The
Netherlands) and 0.01 % Pluronic F-127 (Sigma, St. Louis, MO).
30 After 30 min, cells were washed twice, resuspended in HBSS with 1 mM Ca®

and incubated for 10 min at 37 °C before fura-2 fluorescence was measured in an LSS0B



freshly-isolated PBMC. The percentage (% of CD26 positive cells is

I ndi cated in each 20 histogram Figure 10: Effects of RANTES(1-68),
RANTES( 1- 68) plus sCD26 (50 U L), and RANTES( 3- 68) on infection of :
HOS. CD4. CCR5_ cel | s by the H V-1 BaL strain Virus yi el ds_were nonitored

in the cell Y@M ant 8 days after infection by a p24Ag EPEHEF98/06143
Results of a representative experinment out of three is shown. 25

EXAMPLES EXAMPLE 1: Amino-termninal <4<t runcat ed RANTES Mat eri al
and Met hods luminesfmnggspeciroplivtometer (PerkifZroer)| UpnmexcitiivnTd 3 40cand[380chis,ed by

por pheral - bfSOAeR R P rectt 330 o JHETCE, oot el Bpm the Grynewica
-9- Ant ‘eqiation wwiRB)G. etdl., 989)f i ed as previously described (Proost
P. et al., 1996 an Proost, P. et al., 1993). MCP-2, MCP-3 and GCP-2

were synthesi zed By oFfcte HEEMNe R, the qafly Jugre Hysed; Wéﬂ‘ 50 yddsdigitenimyyt s
CRocky i T1  SRisbaucnf, M2 pbfHas SHGRR (002 Soant S0 mM Tris 3d ol Shag bl By’ 1 °°"
Oppenhei m ( Nefditign-of 30 raMEGTEA to ie)ysed cells. The K, used for calibration was 224 nM.
For desensitization experiments, cells were first stimulated with buffer or chemokine at
different concentrations. As a second stimulus, chemokines were added at a
‘concentration inducing a significant increase in the [Ca™); after prestimulation with
10 buffer. The percentage inhibition of the -[Caz‘]i'-increase in response to the second
stimulus by prestimulation of the cells was calculated.

Inhibition of HIV-1 infection :
The HIV-1 M-tropic strains BaL and SF162 were obtained through the MRC
1s  AIDS reagent project (Herts, UK). Peripheral blood mononuclear cells (PBMC) from
healthy donors were isolated by density gradient centrifagation (5,23) and stimulated
with PHA at 1 pg/ml (Sigma, Bornem, Belgium) for 3 days at 37°C. The activated cells
(PHA-stimulated blasts) were washed three times with PBS, and infected with ‘a virus
as described previously (Schols D. et al., 1997). HIV-1 infected or mock-infected PHA-
20 stimulated blasts were cultured in the presence of 25 U/ml of IL-2 and varying
concentrations of RANTES (1-68) or RANTES (3-68). Cell supernatant was collected
at day 10 and HIV-1 core antigen in the supernatant was analysed by a p-24 Ag ELISA .
kit (DuPont/NEN Life Science Products, Brussels, Belgium).

25  Results
Identification and biological characterization of natural, NHx-terminally truncated
RANTES.
A different NH;-terminally truncated form of human GCP-2 has been previously
isolated (Proost P. et al., 1993). The least truncated GCP-2-form was cleaved beyond
30 Pro at the penultimate position [GCP-2(3-75)]. Using a similar standard purification



Human ost eosarcoma (HOS) cells transfected wwth CD4 and one of the CC
chenoki ne receptors CCR1L, CCR3 or CCR5 (Deng H., et al., 1996) were grown
in DVEM wi t h gl utamax. Puronycin (1 [err]g/m) was added to the nmedi um

as a selecti agent. Al growth media (G bco BRL/Lif gi es,
Pai sl ey, UK)‘9§/8’r"e“"e’nr| ched 10 Wth 10% FCS. . uma%%g 87 opp 1 v
was obtai ned from prostasones, prostate derived organel | es, which
occur freely in sem nal Iasrra The enzy®e was purified to honogenei ty
as descri bedpmmttﬁmg RANEES wos perified fiom periphenal hlood lenkocytes

chr omat ogr a s‘ﬁm e (De Meester I. et al., 1996). 15

| ncubat i gn gpyc enoki ne@%dspg %E;nﬂ/%g; |V and detection of proteolytic
processi ng In particuler,| @mditionaidedianflonr M6 o6 Malavu fsercoina wellsviaduced

i ncubat ed LV, HO 7.
Chomoii nes it ©Braibhe Bictre werBShichiait ol o1t hafihar bl eht s, md
Lr; 132 g Trics necljmiomg m:a purified dyi subslehm;nd Qﬁﬁtfddbfbd heparin iﬂh@oelltroﬂatoglhplgi :

rotel] ns were, eLectr vin | dene
fluoride) neffiionfchange chromatograghy (mcmﬁ?hﬁé %ﬂ@{g *&’g Jngss IRJCLive
stai ned wit hf&ﬁ@%ﬁéd&eebédldylsba&nc dn&usmﬁ@ﬁﬂism On ttéfchﬁén-é&ﬁ&@b ebmﬂn,

IL-
menbranes were rinsed at |léast 5 tines with ultrapure water (M I1Ili" Q@ 25

MI1ipore, B8cwasfgundue)elute in close proximity Sf RANTES thetween; &7 andiAgE MNaG). pur e

ﬁ;ggﬁgllt ﬁgntChc erm |négaﬁy%§§%§ﬁ%gfﬁgﬁvﬂwg’5ﬂﬁ c‘% egg%N'gES

product vas and #i-8i datingi at27)5% ailt3004 lacatonitsiles trespectively). (Amihp. ac'ﬂ/\annetﬁe (0.01

W vas AR S0P pEN Fbretnd® cSIERNRY AP T8 B2 't lefdfent Riek HEmbtilG S

truncated forms, which were previously isolated on the basis of their chemotactic activity
(Van Damme J. et al., 1989). However, for RANTES only one single form was isolated,
which was missing two NHy-terminal residues _compared to intact RANTES. In view of
15 its predominant appearance, this RANTES(3-68) was analyzed in more detail to verify its
-chemotactic activity for monocytes and eosir_nbphil_s. In particular, RANTES(3-68) was
tested for chemotactic and/or. intracellular Ca*'-releasing activity and their biological
potency was compared with that of the respective intact chemokines.-
NH;-terminal deletion of two residues from RANTES resulted in considerably
20 decreased monocyte chemotactic and Ca®*-releasing activities. Compared to intact
natural RANTES (minimal effective dose of 3-10 ng/ml), natural RANTES(3-68) was
totally inactive when tested at concentrations as high as 300 ng/ml in the Boyden
microchamber (Figure 2). In addition, 10 times higher concentrations of natural
. RANTES(3-68), compared to RANTES(1-68), were necessary to obtain a similar Ca®-
25  response (Figdre 3).

CD26/DPP IV removes the NH-terminal dipeptides of chemokines
In order to investigate whether the aminopeptidase CD26/DPP IV could be
responsible for the NHz-terminal truncation of RANTES, the intact chemokine was
30 incubated overnight with CD26/DPP IV, blotted to PVDF membranes, stained with
Coomassie blue and subjected to automatic Edman degradation. CD26/DPP IV



-10- Chenoki nes were separated from CD26/DPP IV in an

acetonitrile gradient on a C-8 Aquapore RP-300 colum (1 x 50 mm
(Perkin Elnmer). Fractions containing protei ns were anal yzed by

SDS- PACE an | ver stai ned as descri bed. CD26/ DPP IV treated
chenoki nes, q% $td by RP-HPLC or excised fromPVDF 5  bPGIEPISEIE

NH err]-term naI I y sequenced by Edman degradation on a pulsed |iquid phase
477A 120A protein sequencer (Perkin El mef}3- usi ng N-net hyl pi peridine as a
coupl i ng trebtmat of RANTESOesuhtet iim theodemolhisl roftthe NH;- té\@ﬂdidlldipéﬁﬁ&s Parallel
Chenoki nes were, test for the act e nfr ly isol ated
peri pheral’ e oo i e d'b"ﬁ'm B‘r%ﬂt“b‘? ?R%@?é?fﬂe‘gmsﬁ%) or cultured
monocytic THP-1  Since ©ter héolines coatairied] the %h@ﬁiﬂs)sehﬁbn&@%:aaww?ggg,

m crochanmber (Proost P, et al., 1996 and Proost
After 45 nincieayagsand sipee the Ni-terminus o MCRs-was; showmctebbe trusiabfor biolégical | C,

Lhe cel | 5515 acivigr@oh 1°6: 2164995 3hd thmg 11s sne'i@ag}abpni' WEPY ard B ' Ne

S [err] mpore size polycar onaf e rrb an re cod

m croscopi caMeye alsp incybated with €R2GDBR IVi el ds. The chendtactic

index (C.1.) of am?frm? anb cal cul at ed

as the nunber of Ce gt’mgra\eé’g%tl‘gpefl %F c?i"9|q}’8 bine

nurber stained | toscdnifian thiaty aasufficieny amdiink of - protkin! Rvas| ﬂacdﬁ?&ﬂ%rt Ediha ON

experinments, ,cel % were 20 incubated with biologically inactive

chenoki ne-val‘l Por 10 nin at 37 [err] C before transfer to the

chanber. 1o However, no NHy-terminal sequence could be detected, indicating that
CD26/DPP 1V does not alter the NH,-terminus of MCPs which is blocked for Edman

degradation by a pyroglutamic acid.

Comparison of the biological activity of intact and CD26/DPP IV-treated RANTES.

15 Similar to natural RANTES(3-68), C-8 RP-HPLC purified, CD26/DPP IV-
treated recombinant RANTES was inactive in Boyden microchamber chemotaxis
experiments when used at concentrations up to. I pg/ml, while a significant monocyte
chemotactic response was detected with intact recombinant RANTES from 30 to 100
ng/ml onwards (Figure 2).

20 When the truncation effect was tested in the Ca*-mobilization assay, -
RANTES(3-68) induced a low but significant increase at 100 ng/ml. Intact RANTES,
however, was already active at 10 ng/ml (Figure 3). In conclusion, although only two
NH;-terminal residues were removed, the monocyte chemotactic and Ca®" -moblhzmg

- potency of RANTES deereased 10 to 100-fold.

RANTES(3-68) is a natural chemotaxis antagonist for intact RANTES
In view of the i mactmty of RANTES(3-68) in monocyte chemotaxis experiments,
we tested whether this truncated RANTES might act as an antagonist. RANTES(3-68),
at 1 pg/ml, almost completely (82 %) desensitized for the chemotactic effect of 100
30  ng/ml of intact RANTES (Table I).



The percentage inhibition of the C.I. obtained by desensitization with
HBSS- treated control cells was calculated for the eval uation of
chenot axi s desensitization. 25 Detection of intracellular CaJerr]

concentrations Intracellular Ca[err] concentrgaf]j
([Ca[err]] [¥PP8%%re neasured as previously described gaf'%’?{og“%. ,

al., 1997). Briefly, purified cells were incubated wth the fluorescent
indicator fura-2 (2.5 [err]M fura-2/ AM4-Mol ecul ar Probes Europe BY,
Lei den, The Wien ha r3-foid] sSxcess dof) RANTES{(B#8p nwvas Rdded7 t¢ Shgnuppeﬁtwelll,ow s,

s with 1 st pf TP ofllylwrdh iadt R ANEES S inibiich vt SRl BRI o e
fura-2 fl uoreEES(e-683at 30DaipAnkcbuldstil inkibid @bbut 30 % of the chemotactic response

-11- | um n scence spect r gphot.onet e Perkin El ner). Upon excitation at
340 and 380 AW F%‘?é’é‘ﬁ't‘éft mg d at' 510 nm The
[Ca[err] s err] W@Mﬁﬂtﬁ?x&b&%&ﬁ@wﬁnlﬁ?—?wﬁgr re4)e§0' fif/rf? Of intact

(Gynkiewicz G et al 198 det erm ne err]

the cells wiRANTES mdsmsmze[ferﬂpmiﬂmgvﬁmm oi.’smtacsmmse I39=’=5t

was adj uste '

addi tiloﬁ of d%gn%%&t%ﬂ@l t ﬁ%{%ﬁe S%?Wgwerrf% or ca itBr ation
was 224 nM same ambunt oﬂdsenmmﬁmaﬁmvaxptﬂmwnlsRMESﬁﬁ)byiﬁeﬁ‘yvea
stimilated vt t}iwﬂféae'r response elrﬁ'laskéa -response was comparable to the response obtained

10  with 30 ng/ml of intact RANTES.




different concentrations. As a second stinmulus, chenokines were added at a
concentration inducing a significant increase in the [Ca[err]][err] after
prestinmulation with 10 buffer. The percentage inhibition of the

[Ca[err]][e ease in response to the second stinulus
presti nul at |‘%Jﬁg%#g{ The cell's was cal cul at ed. | nhi bi t |W’%ﬁ”&f
I nfection The HI'V-1 Mtropic strains BaL and SF162 were

obt ai ned t hrough the MRC 15 Al DS reageb+ project (Herts, UK). Peri pheral'
bl ood nononucl ear cells (PBMC) from TABLEAlIthy donors were isolated by

density gradient centrifugation (5, 23) and sti mul at ed ~with PHA at 1
[err]g/m (S I U fo S, C. The, acti vated
cells mfgﬁ %%&”‘gf‘geiﬂg;’% é@“#m( Vﬁab’lh PBS, and
i nfected w | In =t el

1997). H V- ‘ St bl ast's wer e
cul tured i nk-he—presence—gi—5 1ol of LL-2 and varying '

concentrat i pnsOWr RAUPRES (11-68) or RANTES ( 3- 68). Cell sufer beinhibitionas
col |l ect ed well daywelh And HIV-1 core aptigen in_the sudernatant: was

anal ysed byﬁ%ﬁjﬂ. A Biilt FD}J?nP/ NEMehn SEM i}e nficanr SEMCt,
Brussel s, B 4 G %ieu! S cation andihiological
char act eri z&tlan_qof IMf ur gl 3'\"— "54' r] 217\§r ﬁgl; Lvi2sttat ed | 678 RANTES.

A different INH err #1300 i 4220y k30dndREd 13980 of shtiman GCP32tigas been
previously i sdlPat ed (|M80osit460. |.5al |97.499Bg4+1Bhe | eddt truncate
CGCP- 2-form yi cl equend beycktd 33B.0 Hrid.5at [the ppgdl4 1 mat e [gegi4l 1 on

[ GCP-2(3-75]]. Usingom simidsar siendasd pys3dT CRJ L 3411

0 24.0 215 | 500 44.5 35+7 0

5

! Results represent the chemotactic index (C.1.) of four (A to D) independent
experiments (including mean + SEM) and the percentage (%) inhibition (mean + SEM of
the % inhibition of the four experiments) of the chemétactic response towards | |

10 RANTES(1-68) after preincubation of the THP-1 cells with inactive RANTES(3-68) or

Impaired chemotactic activity of RANTES(3-68) for human monocytes and eosinophils
In Table II the chemotactic potency of natural RANTES(3-68) is compared with
15 that of the monocyte chemotactic protein MCP-3 and intact RANTES(1-68). It can be
seen that MCP-3 and RANTES(1-68) are still chemotactic for freshly isolated peripheral
blood monocytes at 3 ng/ml and 30 ng/ml, respectively, whereas natural RANTES(3-68)—
‘remained inactive at 100 ng/ml.
The reduced chemotactic potency of this natural variant, was confirmed with
20 recombinant RANTES(B-GS) Although weakly chemotactic for monocytes (at 1 pg/mi),
purified recombinant RANTES(3-68) showed a specific activity Whlch is 10-fold lower
than that of i intact recombinant RANTES.
Finally, the chemotactic potency of RANTES(3-68) was verified on human
eosinophils, which were still responsive to 100 ng/m! of intact RANTES and 30 ng/ml of



-12- procedure, the C C chenpki ne RANTES was purified from peri pheral
bl ood | eukocyt es or sarcoma cells (Proost P. et al., 1996).

In particular, conditioned nmedia from M5 63 or Mal avu sarcoma cells induced
with a cytokine mxture were fractionated to isolate natural chenokine

vari ants. T denesrehenoki nes were purified by subsequent amrcrizesiyosps
heparin affinity chronmatography, cati on- exchange chromat ography (nono
S FPLC) and RP- HPLC and i nmunoreactive forms were det ect ed by

specific ch h e olunn
found to elu In CE%’% OXI n* Eo@%ﬁp&gh@p it d %"ﬂ"‘“}g
Nevert hel essRANd‘EIS Bﬁ@mlllugbﬂ were separated from each other by RP- HPLC

(RANTES 10 and IL-8 eluting at 27.5% ggg 8% acetonitrile, respectively).
Am no acid sequence anal ysi s of e proteins confirnmed that IL-8

occured in different err ] ter i nal |y truncat ed forms whi ch, were
previ ousl¥ id?f"&f”e’ﬁ"‘cﬂ“|> olgatic i activity S BANTES C-6Rwith Wmﬁ- (Van.

Danme J. et @MW Hoyvever, for RANTES only one single form was

| sol at ed, whi-cha T to -
intact RANTES. In view of 15  MmpBogytechempagic aciiear ance, this
RANTES( 3- 68) was analyzed in nore detail to verify its chenot acti c

activity for neamecytes MER3eosi nagtRANIES| n parecRANEES RANTESERANEES was
tested for chenotactic and/or intr€e6€8) ul ar Ca[ €}68) rel easi ng @&8)vity and
t heir bi ol ogi €ag/mi) pot ency was conpared with that of the respective

I ntact chenoki nes. NH err]-term nal deletion of two residues
from RANTES resadot ed i n <&si der abl y-20 decr;eeg:each @®nocyte gt tactic
and Ca[err]-rel300si ng6@ck1.2(6) €s. Campared to intact nat ur RANTES

m ni mal effectj dose of 3-10 Rpg/ atur 3-68
'Eot a: ly inacti vlegﬁhe%b?f ges)at fgtﬁggl‘d;gt | gn? ?as hlg (as 32)0 n_gg ?ﬁ I n the
Boyden — 1.9+ 0.6 (3) 1.940.4 (6) <1.0(Q1) -
3 4.1+04(6) —_— — —

* mean chemotactic index (CI) + SEM (n) on freshly isolated penpheral blood N
10 monocytes ;AL
® not determined _ S

RANTES(3-68) signals and desensmzes Jor RANTES(1-68) through CCRS5, but not
through CCR1 and CCR3
15 To explain the reduced chemotactic activity of RANTES(3-68), the eapacity of
this chemokine variant to bind and signal through the known receptors used by RANTES
was verified.
HOS cells transfected with the chemokine receptors CCR1, CCR3 or CCRS were
used in a signaling assay measuring increases in the intracellular calcium concentration.
20 At concentrations up to 300 ng/ml, RANTES(3-68) did not increase the [Ca®'}); in HOS
cells transfected with CCR1 (Table III) or CCR3 (data not shown), whereas 30 ng/ml
and 100 ng/ml of intact RANTES was sufficient to induce an increase in [Ca®'}; in CCR1
and CCR3 transfectants, respectively;
However, both intact and truncated RANTES were able to induce a significant
25  rise in [Ca®); in CCRS5 transfectants at 30 ng/ml. Furthermore, by pre-incubation of



m crochanber (Figure 2). In addition, 10 times higher concentrations of
nat ur al RANTES( 3- 68), conpared to RANTES(1l-68), were necessary to
obtain a simlar Ca[err]- 25 response (Figure 3). CD26/ DPP |V
removes the NH err]-term nal dipeptides of chenokines | n order
to investi ga‘t’@g’%}@%her t he ani nopepti dase CD26/DPP |V coul FGF&EFIs/N6143 .
responsi ble for the NHerr]-term nal truncation of RANTES, the intact .
chenoki ne was 30 incubated overnight w-t\ CD26/DPP |V, blotted to PVDF

menbr anes, s CORSewansfeted cells with @i ss i10-f6ld ercasn df sither RCANTES(G-68) tod liitaétC
Edman degradat.ion. CD26/ DPP_I Y ] '

- 13- t m@ﬂuﬁm@w@wﬂé‘&)iqﬁ the Car'k ise, By a subsequent challengen nay
di pepti des. Ghth @' RANTES (100Gighal) Wadothinéd @igakd §)c Wi th buffer wi thout
CD26/ DPP |V % ntg&effect . ( baklo Si nce otﬁf?er chenoki nes contai ned

t he consensus seqlresontrastr300Dpg/mbrof RANTES(3-68) enly amarginally slesansitizadothe

ML 1 Mo UGNk e ol il RGa naperag! L1
were al so i nwheragd 3vibldrextist 6f k¥t RANTES as first stimuludfalngost tompletelyrinhibitédPs
that a suf 1 Shacige st thore prls ou bt BASUESLEoo T mintd conctided et | "
removal of two NHy-terminal residues from RANTES has a significant impact on signal -
transduction in that the chemokine receptors CCR1 and CCR3 are no longer functionally
10  recognized. Therefore, the impaired chemotactic potency of RANTES(3-68) can be
explained by its inability to function through CCR1 and CCR3. In contrast,
RANTES(3-68) fully retained the CCRS signalling characteristic of intact RANTES.,
RANTES(3-68) can be anti-inflammatory by competing with intact RANTES, but may
still function as an HIV-inhibitor by retaining its capacity to bind CCRS.
15 TABLE I

Calcium mobilization by RANTES forms in CCRI and CCR.S transfectants

chemokine conc. increase in [Ca®'});
(ng/ml) (m)”
CCR1 CCR5
RANTES(1-68) 300 133£5(3) 9641 [0}
100 100£28(3)  60%4(2)
30 25+ 8 (3) 2442 (2)
10 - <5(d) <15 (1)
" RANTES(3-68) 300 1949 (3) 1195 (2)
100 <15+ 0(3) 76 £ 4 (2)
30 <15(2) 5613 (2)
10 <15(1)

20 ¥ the mean increase in [Ca*'}; in nM % SEM of two or more independent experiments is
shown.



degradation. 10 However, no NH err]-term nal sequence could be
detected, indicating that CD26/ DPP 1V does not alter the NH2-term nus
of MCPs which is bl ocked for Edman degradation by a pyrogl utam c acid.

Conpari son Qf i ological activity of intact and CD26/ - ted
RANTES. 15 ‘Q’PM&’P Simlar to natural RANTES(3-68), C 8 %M%’?ified,

CD26/ DPP 1 V- treated reconbi nant RANTES was i nactive in Boyden

m cr ochanmber chenotaxi s experi ment-¥-when used at concentrations up to
1 [err] g/ m Inkibition ofCCickemokinesinducad chempataxis by RANTEI (3168 ini human ppomaeysic\a's
detected w tc%} nt act reconbi nant RANTES from 30 to 100 . ng/ m  onwar ds
(Figure 2). When the truncation effect was tested in the

Caferr] - m):)i Ilioéamgjmmm‘ Ihvetﬂ)er inlu‘bitidiMﬁ'ES [ES@Renﬁﬂ:)nh eisi‘gﬂalh'gcbydmlil ms(lmaaia?pi fi c?nt
I NCrease a . nt ac 3 . owever SPR- ve a
10 g ( FiOSERERR e e Aot exaecmemls Sy oendlited T TRRCL etk br 11 e
resi dues swergaslévilenced thdt FANTES(368% PO-ld rediiétionaih Poteh ng

potency of RANTEZ decreased 10 to 100-fold. 25 RANTES(3-68) .is a
natural cherfie EGa" 3 immonertic eqlls compared todntact AMNEES (data not shown), by addition,of t he

t oot ed what 2y CoerRtd oGt of Seffg A0S EF DS UEmEARTAS BB s nbibited "
RANTES( 3- 68)(71%) by incutbafing the téstyells with B0®ng/mt BANTESE-68)(e8 3hadm nEabledVt i zed
For the chemot acty gy SRS RANTESS 68 1Oflicld 12 crlelofithic Resplise 1o 'Gther"ct) -
10 chemokines, including monocyte chemotactic protein-3 (MCP-3) (67%), macrophage
inflammatory protein-1a (MIP-1ct) (61%) and MIP-1P (80%). -
This illustrates that RANTES(3-68) functions as & broad spectrum inhibitor of
| monocytic cell migration induced by other CC chemokines.

TABLE IV’
15
Inhibition of monocytic cell chemotaxis towards CC chemokines by RANTES(3-68) .
inhibition of THP-1 cell chemotaxis
chemokine” conc.  buffe™  RANTES(-68)" % inhibition®
(ng/ml) _
RANTES 30 19.0%66 37106 71116
MCP-3 30 485+93 249120 45 £10
MCP-3 3 76125 3.1+038 6713
MIP-1a 30 62+24 30x1.1 61122
MIP-1p8 300 43+1.0 1.9+ 0.6 80+12
control 1.5+£0.5 1.0£05
a) RANTES, MCP-3, MIP-1a, MIP-1p and buffer were added as chemoattractants to
the lower wells of the microchamber.
20
b) the upper wells of the microchamber were filled with THP-1 cells preincubated (10
min, 37°C) with 300 ng/m! RANTES(3-68) or with buffer.
¢) mean CI + SEM of four independent experiments.
25

d) inhibition of migration induced by intact chemokines in the presence of RANTES(3-
68) at 300 ng/ml.



-14- When a 3-fold excess of RANTES(3-68) was added to the
upper well, chenptaxis of THP-1 cells towards intact RANTES was
i nhi bited by about 50-70 % RANTES(3-68) at 300 ng/m could still

i nhibit abo % of the chenotactic response t owar ds I
concentrati 37%00 l6|é9n7t act RANTES. 5 In Ca[err]-nobi |T§'§Fﬁ3ﬁ3‘“

experinments with THP-1 cells (Figure 4), 30 ng/m of intact RANTES
coul d desensitize for the effect of 30 md?nl of intact RANTES for 39 [err]5

% AbouCD26rspecificitrimagtion o BANEES isneressary for iRADiGvEGactiBiYy. Wer € necessary

to obtain the Nty Of ensidd LQn. ver,, .af 300 ng/m ,
RANTES( 3- 68) by i?‘s’%?ﬁ‘%ﬁ%‘“ﬁ d‘&’“‘qgﬁ‘b‘?ﬁ 4 ‘é‘éﬁﬁgﬂeﬁHﬁ% F&ﬁ%?é%?‘g" |
Ca[ er r ] - r es pdiffeeent s tropio PRV <litairis(Bib and SPI182) inchualah PBMC défvedifidi Bk / N
.?f15|_ ntact RA%FOE:? donors. The ICso of the intact RANTES(1-68) ggainst-the BaL strain was 3.4 nM

5 and for RANTES(3-68) the ICso was 0.39 nM. The ICyp value for RANTES(1-68) was
71 nM, which was about 10-fold the ICgp for RANTES(3-68). Against the SF162 strain
when evaluated in PBMC, RANTES(1-68) (ICso: 23 nM; ICgo : 95 M) was more than
10-fold less active than RANTES(3-68) (ICso: 2 nM; ICso : 8.2 nM) (Table V). The
concentration-dependent effects of both chemokines at cohcentrations ranging from 133

10 down to 0.2 nM against HIV-1 SF162 replication in PBMC are shown in Figlire 8 A
concentration of 5.2 nM RANTES(3-68) was clearly effective in reducing virus
replication, whereas RANTES(1-68) was inactive at this concentration. No dxﬂ‘erence in
antiviral activity was noticed between intact RANTES obtained from PeproTech or R&D
Systems. :

15 The striking difference in antiviral activity between the two forms of RANTES
became even more apparent when tested in the human CCRS transfected cells. In
U78.CD4.CCRS cells, the ICso for RANTES(1-68) and RANTES(3-68) against the BaL
strain was 21 nM and 0.65 nM, respectively. The ICs for RANTES(1-68) was more
than 133 nM, whereas the ICgy for RANTES(3-68) was 63 nM. Also in Table V, it is

20  shown that RANTES(1-68) was virtually inactive in the HOS.CD4.CCRS cells (ICsg >

133 nM), whereas RANTES(3-68) is a potent inhibitor of HIV-1 BaL replication in

_these cells (ICsp: 5.5 nM). However, no 1Cg values were reached for both forms of
RANTES in these cells.

25  The antiviral activity of RANTES is dependent on the presence of membrane bound or
soluble CD26 (sCD26).

The CD26 expression on the two different CCR5-transfected cell lines and on
freshly isolated PBMC was evaluated. HOS transfectants were negative for CD26
expression as determined by flow cytometric analysis, whereas U87 transfectants stained

30 weakly but significantly positive with the anti-CD26 mAb (Figure 9). In addition, a



RANTES( 3- 68) desensitizes nonocyte chenotaxis induced by RANTES(1-68)[err]
Chenoki ne(ng/ nm) Chenot actic response (Cl) ' Lower Upper
% i nhi bition vvel I wel | RANTES RANTES A B

C D an [err] SEM mean [err] SEM (1-68) 3-6)

300 166!)9 /A 12 5 7.5 27.5 50.5 2510 PCT/EP98/g5143

300 22.0 20.5 72.5 79.5 4916 31 13 0
41.0 46.0 71.5 97.0 6413 =209 100 1000 4.

3.0 13.5 subfopdlation Bf ﬁesh]yiisolated PMBC w#Mund to be strongly posmveﬁfGﬂCD% 7
7.0 29.0 _33.0 (1._1 5311 24.0
21.5 50.0 gon 0 [err] Results represent t he

chenotactic i nde)qlfe@ohoehtrﬁfonf énderit ffRctIf K o3 EndRAN'l*ET%_ 8yt S
(i ncluding nean err] andc?yt he . per.c.entage (9 i Zhi bition (nmean SEM of

the % i nhi bi Y “Mr"y Q&%Wsﬁ@!qd@eli}eispontsﬁ
d r@ﬁ%ﬁéﬁ u S W
et ive B ES( 3- 68) or*”"f""ﬁﬁ‘#ﬁ?‘%% mﬁ&p‘?ﬂ’ al rgté’wﬁ

i nactive RA actic- act|V|ty
of RANTES( 3- S(l-ﬁﬁ)mathemnczfyheela\ém@wmmtu enhanced the antivilah  Tabl e ||

o paomor ookl lacPR AR O BRERCRe s ek SRR s Uit ”, | o
be s eenaddbditogbthll witlERANTRENT&ICYs 6813 AULFRANTES Wes'Sbtainid. frhi».or freshly

| sol ated peri pher aI bl ood nonocytes at 3 ng/m and 30 ng/
respect i vel yadditien of sCD2falenediad mo e 0 -vire} replication.cFheiaddition nﬁsﬂD’Metoat 100

ng/m. o RANTES(3-68) did also not change the antiviral activity of RANTES(3-68) (data not
shown). Thus, the presence of CD26 is essential for intact RANTES to become
antivirally active.

Amino terminal truncation of natural MIP-1a does not affect its anti-HIV-1
chemotactic and Ca’* mobilising activity.

15 Since the majority of natural MIP-1c is NH; terminally truncated (four amino
acids), we investigated whether this truncated MIP-1c.(5-70) had an altered HIV l :
inhibitory capacity. In contrast with the results obtainéd for RANTES, no sxgmﬁcant
differences were detected for the ICsp values of i intact MIP-1c and MIP- la(5-70) in
PMBC or CCRS-transfected cells (Table V, Figure 8). In addition, intact MIP-1c. and

20  truncated MIP-1c(5-70) were compared in chemotaxis and intracellular Ca**-
mobilization assays on THP-1 monocytic cells. Table VI demonstrates that the minimal
effective dose of MIP-1a(5-70) inducing a rise in the [Ca®']; was only slightly lower than
intact MIP-1a.. Furthermore, although maximal migration obtained with 0.13 nM in the
chemotaxis assay was higher for intact MIP-1c, the minimal affective concentrations of

25 both MIP-1a ieoforms Were rather similar. Taken together, it must be concluded that
NH; terminal processing of MIP-1a. in contrast to RANTES, only minimally weakens its
inflammatory and anti-HIV-1 activity.



The reduced chenotactic potency of this natural variant, was confirmed with
20 reconbi nant RANTES(3-68). Al though weakly chenptactic for nonocytes (at

1 [err]g/m), purified reconbi nant RANTES(3-68) showed a specific
activity which is 10-fold | ower than that of intact reconbi nant
RANTES. WO 99/16877 [ nal |y, the chenotactic potency of RANTEHEBREEIG\as
verified on human eosi nophils, which were still responsive to 100
ng/ M of intact RANTES and 30 ng/m of -21-
- 16- MCP-3 (Figure 5). Simlar to-nonocyt es eosi nophil m grat.i on was
only stinmulated b RANTES(3-68) at 1 [err
TABLE Il 5T Alt!eéyaﬁmﬂﬂVot M‘ﬁé aad r%mll’é%rétlwla;edmc
RANTES( 3- 68) ﬁ?f{é&g - 68) andMCP-3
nonocyt e cherrﬁl?{’ac | C ac?léﬂvsl tvlerr]) . conc, MCP- 3
nat RANTES RANRES(IEB) RANTES(R6R)ANTRHP- 1a(1-70) MlP-la(5-70)
(3-68) 165°% 160 10w 166°% 1w 1w 1Co ¢ 1w
' PMBC
BaL - :
34 7 039 69 19 62 1.6 13
SF162 _ :
23 95. 20 82 3.1 30 3.6 32
us? CCRS
Bal |
21 >130 0.65 63 ND ND ND ND
HOS.CD4.CCRS
BaL
>130 >130 5.5 >130 . 32 >130 21 - >130
5

Virus yield was monitored in the cell-free supernatant 8-12 days after infection by viral .
P24 Ag ELISA. The mean ICsos and ICggs (in nM) are shown. The data represent the
means of two to four independent experiments. The value marked by “>130” indicates
that 50% or 90% inhibition is not achieved at 130 nM. ND, not done.



(ng/m) 1000 [err] 3.60.8 (6)

3.3 (1) 300 6. 01. 2(6) 100 -

1.10.1(3) 3.30.4(6) 1.0(1) 30 6 9 1.0(6)
1.70.2(3) : - 10 - 6 (3)
1.90.4 (6) WO _ 4 o (1) 3 4.1 0.4(6) PCHEPSaGI
[err] mean chemptactic |ndex () [err] SEM(n) on freshly isol ated

peri pheral bl ood 10 nocytes. g¥ e¥#] not detern ned

RANTES( 3- 68) %ﬁmlmlao ermmsetin biological pateicy B8{veerbiBiact dndangiaté MEP- but
not thrqygh CCR1 and CCR3 15 To. expl ain the.reduced

“chenot actic ac ivity of RANTES(3-68), the capacity of 't hi s ‘chenoki ne
variant to bind and signal thiChembtaxds® known recept Omeredss [EFRANT.

was verified cellstr sf.ected with_the chenoKl ne
receptors cokemplapg, R élEsed ina si dMling a!!Mi‘}a asuring

i ncreases | nvEpergp7oRcel I uliey cal myg%cy)j]cent rattorg g 20

concentrations up to 300 n RA| 8) .did no |ncrease
[Ca[err]][err] 'n HOS g@?ﬁs trNé_E?f*e‘«':Sezi with c@ﬂ? (Tabl & 9/139 or CCR3
(data not shown), whereas I0Ky/m S5.7xkMmd 100 ng/ @i340of i nt aGO/IRANTES was
sufficient to induce an inoease indéalzefr]]ferr] in CCR1 and . CCR3
transfectants, respectively. However, both intact and truncated

RANTES were able to induce a significant 25 rise in [Ca[err]][err] in CCR5
transf ect ant MIBrlod8-78g/ i . Rk t her md#2:®4¢ pre-i ncubki on of 196/178

0.13 - 11.4£29 04 71/33
0.013 38+14 0.04 10/<10
0.0013 2.1+06

* Migration of monocyte THP-1 cells through 5.0 um pores in the microchamber. Resuls
5  are mean + of three independent experiments.

Y Detection of the [Ca**} increase in THP-1 cells. Results of two independent
experiments are shown.



-17- CCR5-transfected cells with a 3 to 10-fold excess of either

RANTES( 3-68) or intact RANTES, an equal inhibition (about 75% of the
[Ca[err]][err], rise by a subsequent chall enge with intact RANTES (100
ng/ M) was qbtained (Figure 6). In contrast, 300 _nq/m _of .
RANTES( 3- 68)w83?’§/6%rgi nal ly desensitized the 5 calcium % 18t cori
and CCR3-transfected cells to 100 ng/ M of intact RANTES, whereas a
3-fold excess of intact RANTES as first-8Btinulus al nost conpletely

i nhi bited the [Ca[err]][err] r REFERENOBSse cel | s by subsequent

RANTES( 1- 68) g n t hat al of two

NH err]-ter n??ﬁﬁgo% 5&2‘32&(‘3%“ °h5assg}’a"?r3§? ‘i cant inpact on signal

t ransduct i orBaggidlinbM. ethed., dive [Rek lnnunol £48, 6757 g7and CCR3 are no | onger
EBI 4 ’e“s)

functional ly 10 _recogni zed, Therefore, the inpaired chenotactic potency of
RANTES( 3- 68) ClagksLgygs L et aﬁeﬁﬁf“l’&lfﬁ'»l?f‘i ?Q”ﬂég“b 193t o f uncti on :t-hr ough
CCRL and £CRBe MeestetO) bf 23 .- Immunol, Bfebioas189, 9810534, hyog €t -ai.ned. the .CCRS
signal ling characteristi¢ of |ntact RANTES. RANTES( 3- 68) can be

anti - i nf | anmBeng KL ¢al. cNafpret, 383, 6614666, 1% ct RANTES, but may still

function as = LNhiRILt DYeql L kH jts capacity to bind CCR5. 15
unct! on =5 @infL Yy el Ctey BRI ol > oopc

TABLE 111 1Zation ES forns in CCRL and CCR5
t ransf ect ant Gong J. et alg; UleBiok iCkem. 271, 10521-1052T,A1996. - increase'in
(i Cor 1 " Elynkiewicz G. et al, J. Biol Chem., 260, 3440, 385" )
10 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.
15 Sambrook et al, Molecular Cloning: A laboratory Manual Cold Spring Harbor
Laboratory, Cold Spring Harbor, NY, 1989.
Schall T. J. et al., J. mmunol., 141, 1918-1025, 1988.
Schols D. et al., J. Exp. Med., 186, 1383-1388, 1997.
Sozzani 8. et al., J. Immumol., 152, 3615, 1994,
20  TaubD. et al., Cytokine & Growth Factor Reviews, 7, 335-76, 1996.
Van Damme J. et al., Eur. J. Biochem., 181, 337-344, 1989,
Van Damme J. et al., Eur. J. Immunol., 20, 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.

25 Wuyts A, et al., Biochemistry, 36, 2716-2723, 1997.



CCR1 COR5 RANTES( 1- 68) 300 133[err]5 (3)
96 [err] 1 (2) i 100 100 [err] 28 (3)
60[err] 4 (2) 30 25 [err] 8 (3)
24[err]2 (2) 10 <15 (2) <15 (1)
RANTES( 3- 68Wwo 99716877 300 19 9(3) 119[ er r | BC12EP98/06143

100 <15 0 (3) 76[err]4 (2) - 30
<15 (2) 56[err] 13 (2) 24 10

<15 (1) [err] the mean increase in [Ca[err]][err] in nM[err] SEM of
two or nore independent experinents is shown.

- 18- I nhi bition of CC chenoki ne-CLAIMSd chenot axi s by RANTES( 3- 68) I n
human nDnocytlc Is

10

15

20

. Amino- truncated RANTES, lacking NHyterminal amino - acids
corresponding to amino acid residues 1, 1-2, 1-3 or 1-4 of the naturally-occurring
RANTES and having chemokine antagonistic activity.

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

amino acids corresponding to amino acid ' residues 1-2 of the naturally-occurring
RANTES and having a chemokine antagonistic activity

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

sequence of SEQ ID NO: 2.

. Amino-terminally truncated RANTES, 'accordirig to one or more of the preceding

claims, in a glycosylated form.

Pvesa ..

- DNA molecules comprising the DNA sequences coding for the amino-terminally

truncated RANTES of the invention according to one or more of the preceding
claims, including nucleotide sequences ﬁubstantially the same.

. An expression vector which comprises the DNA molecule of any claim 5.
. A host cell comprising the expression vector of claim 6.

. A recombinant process for preparing any of the prdteins from claim 1 to 4, comprising

culturing in an appropriate culture medium the cells of claim 7.

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

—
/lll/ll////l//lll/ll/l/l//lll/



To verify whether inhibition of CC chenokine signaling by RANTES(3-68) al so
.occurred in nonocytic cells, inhibition experinments were conducted in THP-1
cells. It 5 was evidenced that RANTES(3-68) showed a 10-fold reduction in

potency to i rease the [Ca[err]][err] in nonocytic cells conpared to
i ntact RANT { not shown). In addition, t he chenoPGHEFSOEMEect of
i ntact RANTES (30 ng/ M) on nonocytic cells was inhibited (71 %9 by

i ncubating the test cells with 300 ng/ m-2SRANTES( 3-68) as shown in Table IV.
Fur t her nor e, 16:335¢Te3( proédd) according-10 mbwfcﬁaadﬁm«ﬁdmlmamltﬁeniaﬁuﬂétﬂ%rofﬁc 10

mcrophage  hedisundh tVRE Yoany: S 6ikanonp of cherae. ipoiih an st

(80% . acuwtyaﬂthSchdﬂoHﬁéwns&&ﬁﬁreBANTEs(3 68) functions as a broad
spectrum i nhi bi tor of nonocytic cell mgration induced by other CC
chenoki nes. TABLE 1V

I nhib
RRNITEISE5@(;&1%&@@5%1@966%&&&@4@3&%. %% @é% 1

cel | chenot axiinflammatory (diseases,d F&{Veinfaction,c mgxogemsnsbufandar hematbpoiesis-related

RANTES( 3- 68) [ ition[err] (ng/m) .

RANTES e‘{'&%fé’ m@ﬁx%ﬁ% 06. 6 3.7 0.6 71 [érr]16
MCP- 3 48.5 9.3 24.9 2.0 : - 45 10- . MCP- 3
3 7. . ) .o 67 13 . MP- 30
. 6.22.4 G&Ep"%"'tﬁe‘ﬁ“”‘ Simposition comprising the P’%}PWQWQ to any o th%ele'ms

4.3 1.010 from 9 to04 €ogether with ¢¥d 1ot more phafifitbtRtally a table camers and/or 1.5
0.5 1:00.5, , a) RANTES, MCP-3,- MP-1[err 1[err] and buffer'
were added as SFBI¥BYSt tractants to the lower wells of t he

m cr ochanber .

13.Use of CD26/DPP IV in the therapy and/or diagnosis of the diseases, in which an
. antagonistic activity of the chemokine effects is required.
15 '
14.Use according to claim 13, for the treatment of mﬂammatory, immune and infectious
diseases. -

_—
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20 b) the upper wells of the m crochanber were filled with THP-1 cells
prei ncubated (10 mn, 37[err]C) with 300 ng/m RANTES(3-68) or with
buf fer. c) nean CI SEM of four independent experinments. 25 d)
inhibition of mgration induced by intact chenokines in the presence of
RANTES(3- WO9%1§®Y at 300 ng/ni. PCT/EP98/06143

-19- CD26-specifc truncation of RANTES is necessary for its antiviral
activity. The effects of the different forns of RANTES were
first eval uated agai nst two differ#rot Mtropic H V-1 strains (BaL and
SF162) in human PBMC derived from heal t hy bl ood donors. The I err] of
the intact RANTES(1-68) against the BaL strain'was 3.4 nM*> 5 - and for
RANTES(3-68) the IC[err] was 0.39 nM The I (Jerr]. val ue for RANTES(1-68)

was 71 nM which was about 10-fold the I(err] f or RANTES( 3-68) .
Agai nst the SF162 strain when eval uated in PBMC, RANTES(l 68)
(rcferr]: 23.nM 1 [err]: 95 nM was nor e t han o
RANTES
~-23 14

MKVSAARLAV ILIATALCAP ASASPYSSDT TPCCFAYIAR PLPRAHIKEY FYTSGKCSNP
AVVEVTRKNR QVCANPEKKW VREYINSLEM S
68

Figure 1



10-fold | ess active than RANTES(3-68) (1 C[err]: 2 nM ICerr]: 8.2 nM
(Table V). The concentration-dependent effects of both chenvki nes at
concentrations ranging from133 10 down to 0.2 nM against H V-1 SF162
replicationgn, P are shown in Figure 8. A concentr g} 2 nM
RANTES( 3- 68)‘";619 g%earl y effective in reducing virus r é%?‘%}?%lg%,

wher eas RANTES(1-68) was inactive at this concentration. No difference in
antiviral activity was noticed between intact RANTES obtained from
PeproTech or R&D Systens. 15 anoThe striking difference in
antiviral activity between the two fornms of RANTES becane even nore
apparent when tested in the human CCR5 transfected cells. In

U78. CD4. CCR5 cells, the ICJerr] for RANTES(1-68) and RANTES(3-68) agai nst
t he BaL strain was 21 nMand 0.65 nM respectively. The IC[err] for
RANTES( 1- 68) was nore than 133 nM whereas the 1Cgo for RANTES(3-68) -
was 63 nM Also in Table V, it is 20 shown that RANTES(1l-68) was :
virtually inactive in the HOS. CD4. CCR5 cells (ICJerr] > 133 nM,
whereas RANTES(3-68) is a potent inhibitor of HV-1 BaL replication in
these cells (Ierr]: 5.5 nM. However, no I(ferr] values were reached for
both forns of RANTES in these cells. 25 The antiviral activity of
RANTES i s dependent on the presence of nenbrane bound or sol ubl e CD26
(sCD26) . The CD26 expression on the two different
CCR5-transfected cell lines and on freshly isolated PBMC was

eval uated. HOS transfectants were negative f.or CD26 expressi on as
determ ned by flow cytonetric anal ysis, whereas U87 transfectants stained
30 weakly but significantly positive with the anti-CD26 mAb (Fi.gure 9).
In addition, a

§0
45 +
40
35
30
25 |

20
15 F

chemotactic index

1 3 10 30 100 300 1000
RANTES concentration (ng/mli)

Figure 2



- 20- subpopul ation of freshly isolated PMBC was found to be strongly
positive for CD26 expression (Figure 9). The
concentrati on-dependent effect of RANTES(1-68) and RANTES(3-68) on

viral p24 Ag production by the BaL strain in HOS. CD4. CCRS transfected cells
in 5 preswooendshr SCD26 is shown in Figure 10. Addition obPcwERMM@s1d480get her
W th RANTES(1-68) at the start of the HV infection, significantly
enhanced the antiviral activity of the intact RANTES in HGCS. CD4. CCR5
cells. Wien sCD26 at 50 Ul was adgid together with RANTES, an :
ICerr] of 13 nM of RANTES was obtained. The addi tion of sCD26 al one
had no effect on virus replication. The addition of sCD26 to 10
RANTES(3-68) did al so not change the antiviral activity of RANTES(3-68)
(data not shown). Thus, the presence of CD26 is essential for intact
RANTES to becone antivirally active. Ami no term nal truncation
of natural MP-1[err] does not affect its anti-H V-1 chenot acti c and
Cerr] nobilising activity. 15 Since the majority of natural
MP-1[err] is NHerr] termnally truncated (four am no acids), we

i nvestigated whether this truncated MP-1[err](5-70) had an altered H V-1
inhibitory capacity. In contrast with the results obtained for RANTES, no
si gni fi cant di fferences were detected for the I(Jerr] val ues of
intact MP-1[err] and MP-1[err](5-70) in PMBC or CCR5-transfected
cells (Table V, Figure 8). In addition, intact MP-1[err] and

180
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100 |
80 |
60 |
40
20

2 i [l 'l bt it L 1 ol bl
-

1 3 10 30 100 300 1000
RANTES concentration (ng/ml)

increase in [Ca?*}; (nM)
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20 truncated M P-1[err](5-70) were conpared i-n chenotaxis and intracellul ar

Caferr]- nobi | i zati on assays on THP-1 nonocytic cells. Table VI
denonstrates that the m nimal effective dose of MP-1[err](5-70)

i nducing a ri i he [Ca[err]][err] was only slightly |ower than

i ntact M P- 1#’2‘???’28 urthernore, although maxi mal mgration SETAPMASIH  h
0.13 nMin the chenot axi s assay was higher for intact MP-1[err], the
m nimal affective concentrations of 25 both MP-1[err] isoforns were
rather simlar. Taken together, it nust b&1®oncl uded that NH[ err]
term nal processing of MP-1[err] in contrast to RANTES, only mnimally
weakens its I nflammatory and anti-H V-1 activity.

-21- TABLE V. Anti-H V-1 activity of RANTES and MP-1[err] in
PHA-sti nul ated PVMBC, ug7. Ch4. CCR5 cel | s. RANTES( 1- 68)
RANTES( 3- 68) MP-1[err] (1-70) MP-1[err] (5-70)

I err] I err] I err] ICerr] 1 err] IClerr] 1err]
I Clerr] PVBC BaL . 3.4 71 039 6.9
1.9 62 8 1.6 13

in [Ca?*]; upon 2™ stimulation with RANTES (1-6

Increase

e © ©
n'_ﬂ gOQ
M e

buffer RANTES (1-68) RANTES (3-68)
concentration of first stimulus (ng/mi)

Figure 4



SF162 23 95 2.0 8.2 3.1 30

3.6 32 Ug7.CD4.CCR5 - BalL 21 >130 0. 65
63 ND ND ND ND HOS. CD4. CCR5 BalL

>130 >130 5.5 >130 32 >130 21 >130 5
Virus yiel dwasgorestiitored in the cell-free supernatant 8-12cHaydsgidscr

I nfection by viral p24 Ag ELISA. The nean ICerr] and ICerr] (in nM
are shown. The data represent the means of two to four independent
experinments. The val ue marked by ">130" kpggli cates that 50% or 90%

inhibition is not achieved at 130 nM ND, not done.
-22- TABLE VI Lack of difference in biological potency between intact and

truncated M P-

&
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1l err]. Chenot axi s* | ncr ease

in [Ca[err]][err] Chenokidne nM : C 1 .

nM nM[Ca[err]][err] MP-1[err] (1-70) 1.3 8.5 3.3
3.9 240/ 19 0.13 22.24. 4 0.39
Yoo/ 130 - WosnesTT 0.013 5.7 1.6 PCTERp8/ 143

30/ 14 0. 0013 4.0 3.1 MP-1[err](5-70 1.3
14.2 0.4 4.0 196/ 178 0.13
11.42.9 0.4 71/ 336/10 0.013

3.8 1.4 0.04 10/ <10 0. 0013

2.10.6 * Mgration of nonocyte THP-1 cells through 5.0 [err]mpores in the
m crochanber. Resuls are nmean of three independent experinents.: '
[err]Detection of the [Ca[err]][err] increase in THP-1 cells Results of two
I ndependent experinents are shown.

-23- '
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-24- | CLAI VB 1

Am no-termnally truncated RANTES, |acking NHerr]-term nai anm no
aci ds corresponding to amno acid residues 1, 1-2, 1-3 or 1-4 of
t he naturalgdya ﬁg.};rri ng 5 RANTES and havi ng chenoki ne ﬁﬂﬂq i C
activity. I&d”‘? . Amino-termnally truncated RANTES accordi ng t%aél aim1l,
| acking NH err]-term nal am no acids corresponding to amno acid
residues 1-2 of the naturally-occurring RANTES and havi ng a
chenoki ne antagoni stic activity 10 80Ani no-ternipally truncated
RANTES accor O CI Ng Lhe am NgAR¢ES(s-e8) . |sequence of SEQ
I D NO 2. 4. Am%]‘g&#esr(%%ﬁgl |y §runcat ed RANTES, accgrding to one or
more of the precgding 15 aims, iin a gl ycosyl ated for 5. DNA
nol ecul es conpri $ing the D bguenceyd coding for the amng-termnally
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truncat ed RANTES of the invention according to one or nore of the preceding

clai nms, including nucleotide sequences substantially the sane. 20 6.
An expression vector which conprises the DNA nol ecul e of any clain15

7. A host cell conprising the expression vector of claim 6, 25 A
reconbi nantwpssess for preparing any of the proteins frorﬁ%’?f?ﬁf“’to 4,
conpri si ng culturing in an appropriate culture nediumthe cells of
claim?7. 9. A protein according/too any of the claims from1l to 4 for
use as mnedi canment. _

- 25- 10. Use of a protein according to any of the clajms from1 to 4,

I n the manufacture of a nmedi canent for the therapy and/ or diagnosis
of di seases, in which an antagonistic activity of the chenoki ne

effects is required.

As
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S 11 . Use according to claim10, in the manufacture of a medi cament for

the treatnent of I nfl ammat ory di seases, H V-infection

angi ogeni si s- and hemat opoi esi s-rel at ed di seases, and tunors.

12. A pharma | conposition conprising the protein accqording to any of
the clains %gbjgd/ﬁg*’rom 1to 4 together with one or nore phé’lcﬁﬂ?g'ﬁ?ﬁl?al |y
acceptabl e carriers and/ or exci pi ents. ' 13. Use of CD26/DPP |V
in the therapy and/or diagnosis of the diseases, in which an

antagoni stic activity of the chenokine WlPects is required. 15 14. Use

according to claim 13, for the treatnent of inflammatory, imune and
I nfectious di seases.

RANTES(1-68) RANTES(1-68)  RANTES(3-68)
plus sCD26 '

20000 -

10000
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