MCP-1 bi ndi ng nucleic acids The present invention is related to nucleic
acids binding to MCP-1, and the use thereof for the manufacture of a

medi canment and a di agnostic agent, respectively. Hunman MCP-1 (nobnocyte
chenpattractant protein-1; alternativesnames, MCAF [nonocyte
chenoattracting and activating factor]; CCL2; SMC-CF [snpoth nuscle
cell-colony sinulating factor]; HC 11, LDCF, GDCF;, TSG 8; SCYA2; AZ;

Swi ssProt accession code, P133a%).1 WagifzhakcRed K4dszed by three groups

i ndependent|y (Matsushima 1988; Rollins 1989; Yoshinura 1989). It consists
of 76 amrno—acrds—and—features—a heparrmbrnding—sittetirke—a-—chenolet nes.
The two intranol ecul ar disul fide bonds confer a stable, rigid structure to
t he nol ThepesentinvehbimnirrelateMER-niicleiaracide diralinpy toogiCPt Bt @hdtisel therea@ihion the
term nus. Thr .71, a potential. 0-1jnked gl ycaosylation site is |ocated.
Addi t | oﬁ‘émﬁtﬁ)iﬂﬂef"éﬁi“}eﬁ“ﬂglﬁﬁ‘ané %ﬁ@?s%&@ﬁmi ksl (MCP-2, -3, -4) and nice
(MCP-2, -3, -5). The human proteins are approxi mately 70% honol ogous to
human MCP-1. The structure of MCP-1 has been solved by NVR (Handel 1996)
and X- r Hymae M¥kBuis (rapnorgig7ghempatiragiant. profivrd nelterpgtive amesy pMEAF fmenasiiene
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evol ution. Sequence i gnnent result empnstrate 55% overa sequence

si mi | ar EgMBlEsHe sl RortricaR hetaRleprigd sirude 4P 1Ry n_y%cu\va- (RFHerI0Eef i r st
76 ani nErcaci GrriefPAPyrdgh@ithbB eatd it NeniAs | EknBRG CAC erhr M | N§oMeRaIl OMlififegr s
fromhuman MCP-1 in nolecul ar size (125 am no acids) and the extent of
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aci ds VWCR-IMCP-1 from 2 Macaca nul atto (Rhesus nonkey) MCP-1 97% Sus
scrofa (Pig) MCP-1 79% Equus cabal | us (Horse)

The structure of MCP-1 has been solved by NMR (Handel 1996) and X-ray (Lubkowski 1997).
The MCP-1 monomer has the typical chemokine fold in which the amino-terminal cysteines are
followed by a long loop that leads into three antiparallel B-pleated sheets in a Greek key motif,
The protein terminates in an a helix that overlies the three B sheets (PDB data accession code

1DOK).

Although the three-dimensional structure of MCP-1 forms from different mammalian species has
generally been maintained, the amino acid sequence has not particularly well been conserved
during evolution. Sequence alignment results demonstrate 55% overall sequence similarity
between human and murine MCP-1 (also called JE) within the first 76 amino acids. Apart from
the amino acid sequence, murine MCP-1 differs from human MCP-! in molecular size (125
amino acids) and the extent of glycosylation. Murine MCP-1 contains a 49-amino acid
carboxyterminal domain that is not present in human MCP-1 and is not required for in vitro
bioactivity. Human MCP-1 shares the following percentage of identical amino acids with MCP-1

from::



78% Canis famliaris (Dog) MCP-1 76% Dyctol agus cuniculus (Rabbit) MCP-1
75% Bos Taurus (Bovine) 72% Hono sapiens MCP-3 71% Hono sapi ens Eotaxin

2
o Macaca mulatta (Rhesus monkey) MCP-1 97%
o  Sus scrofa (Pig) MCP-1 79%
o FEquus caballus (Horse) 78%
o Canis familiaris (Dog) MCP-1 76%
»  Oryctolagus cuniculus (Rabbit) MCP-1 15%
s Bos Taurus (Bovine) 2%
o Homo sapiens MCP-3 71%
o Homo sapiens Eotaxin 64%
e Homo sapiens MCP-2 62%
s Mus musculus (Mouse)} MCP-1 55%
»  Rattus norvegicus (Rat) MCP-1 55%

Given this high degree of divergence it may be necessary to generate antagonists of rodent MCP-

1 for successful performance of pharmacological studies in rodent models.

MCP-1 is a potent attractor of monocytes/macrophages, basophils, activated T cells, and NK
cells. A wide variety of cell types, such as endothelial cells, epithelial cells, fibroblasts,
keratinocytes, synovial cells, mesangial cells, osteoblasts, smooth muscle cells, as well as a
multitude of tumor cells express MCP-1 (Baggiolini 1994). Its expression is stimulated by
several types of proinflammatory agents such as IL-1B, TNF-a, IFN-y, LPS (lipopolysaccharide),

and GM-CSF.

Rather unusual in the promiscuous chemokine network, MCP-1 is highly specific in its receptor
usage, binding only to the chemokine receptor CCR2 with high affinity. Like all chemokine
receptors, CCR2 is a GPCR (Dawson 2003). CCR2 seems to be expressed in two slightly
different forms due to alternative splicing of the mRNA encoding the carboxyterminal region,
CCR2a and CCR2b (Charo 1994). These receptors are expressed in monocytes, myeloid
precursor cells and activated T cells (Myers 1995; Qin 1996). The dissociation constant of MCP-
1 to the receptor transfected into HEK-293 cells is 260 pM which is in agreement with values
measured on monoytes {Myers 1995; Van Riper 1993). Activation of CCR2b on transfected
HEK-293 cells with MCP-1 inhibits adenylyl cyclase at a concentration of 90 pM, and mobilizes
intracellular calcium at slightly higher concentrations, seemingly independent of phosphatidyl
inositol hydrolysis. The effects on adenylyl cyclase and intracellular calcium release are strongly

inhibited by pertussis toxin, implying the involvement of G; type heterotrimeric G-proteins in

signal transduction (Myers 1995).



64% Hono sapiens MCP-2 62% Mis nuscul us (Muse) MCP-1 55% Rattus
norvegi cus (Rat) MCP-1 55% G ven this high degree of divergence it may be
necessary to generate antagoni sts of rodent MCP-1 for successful

per formance of pharmacol ogi cal studies in rodent nodels. MCP-1 is a potent
attractor of nonocytes/ macrophages, basophils, activated T cells, and NK
cells. Awde variety of cell types, such as endothelial cells, epithelial
cells, fibroblasts, keratinocytes, synovial cells, nesangial cells,
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(leukocytes) (Baggiolim 1994; Springer 1995; Schall 1994). Chemokines selectively induce
chemotaxis of neutrophils, eosinophils, basophils, monocytes, macrophages, mast cells, T and B
cells. In addition to their chemotactic effect, they can selectively exert other effects in responsive
cells like changes in cell shape, transient increase in the concentration of free infracellular
calcium ions, degranulation, upregulation of integrins, formation of bioactive lipids such as
leukotrienes, prostaglandins, thromboxans, or respiratory burst (release of reactive oxygen
species for destruction of pathogenic organisms or tumor cells). Thus, by provoking the release
of further proinflammatory mediators, chemotaxis and extravasation of leukocytes towards sites

of infection or inflammation, chemokines trigger escalation of the inflammatory response.

Based on the arrangement of the first two of four conserved cystein residues, the chemokines are
divided into four classes: CC or B-chemokines in which the cysteins are in tandem, CXC or o-
chemokines, where they are separated by one additional amino acid residue, XC or y chemokines
with lymphotactin as only representant to date, that possess only one disulfide bridge, and
CX3C-chemokines which feature three amino acid residues between the cysteins, with

membrane-bound fractalkin as only class member known to date (Bazan 1997).

The CXC chemokines act primarily on neutrophils, in particular those CXC chemokines that
carry the amino acid sequence ELR on their amino terminus. Examples of CXC chemokines that
are active on neutrophils are 1L-8, GROq, -B, and —y, NAP-2, ENA-78 and GCP-2. The CC



3 MCP-1 is involved in nonocyte recruitnment into inflaned tissues. There,
resi dent nmacr ophages rel ease chenoki nes such as MCP-1 and ot hers, and
cytokines |like TNF, 1L-1 and others, which activate endothelial cells to
express a battery of adhesion nolecules. The resulting "sticky" endothelium
causes nmonocytes in the blood vessel tg¢ roll along its surface. Here, the
nonocyt es encounter MCP-1 presented on the endothelial surface, which binds
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spreadi ng of nonocytes _along the endothelium and transmgration into the

sur r oun®PIRphts. 98 el 9hEraad thh dymheerips éQprenheiay 697 1; Aaggiotino! de Mibam 4; and
o ; ; ’ ron. .
of °L he PEnbiih Ebitn TobE e BRILIB P hle RO MDA (23 MR AT

hepar i nReAAMBE®H @nd petsxihy basic and structurally related nol ecul es. They are
formed predom nantly in inflanmed tissues and regul ate the recruitnent,

activation, and proliferation of white blood cells (|eukocytes) (Baggiolini
1994; Springer 1995; Schall 1994). Chenoki nes sel ectively induce chenotaxis

of neut Chpinbkisgs easihnoyghi teseptasthphbtlsng Moo cypafamilyaof epitageansniatraneel | S,
T and B cells. . In addition to theiLr chenptact] ffect, they can .

cel ect | JEPPIEG PR BRRarPIE st TR CRsn Sharve B Gomeraty wrdige shrmokas |
shape, hfidBEdneikine REERASRLGALLRAE 1R N6 AR PraiRToR inf th&CordeNdHeARR e Wad bind

cal ciumions, degranul ati upregul ation of integrins, formation of

on
bi oact | &Y FhsReking FepFPIRSs AR R FTEN asingl ehemakingriaranor cam inserae wathssevere!
respi raElEHnYokﬂ%E.SSon(Jﬁlo%t%;?%foé R Ok &é_ﬁﬁ%ﬁs{&ﬁgeﬁﬂaﬁ&egdﬁfwﬁ(@ﬁtbf [y ar

pat hogeni ¢ organi sns or r ce Is, by provoking the release o
f ur t her agsk BANTEStheotsrPIhecraat W8%, CERB rdticlx bimds plitneokinea adating M1, -2, -

| eukocytes {0 hhe i Clil daflamgmat i o h i nes,tr.igger
escal at ?’o%ldo?w?(;e ?f\lfb f)ﬁmgrgr@fgrg’e?gggé g§7,£%8@%e¢%29%6ﬁ,r gﬁg*gm? Chot?m‘?%e
first tuemekidfksincheibnsestwad, RYSITESN and MR8 (Poidie 109600 CRAL®hizh thad bydnded
into four classes. CC or J3: ines i j the c ins_agre in tandem
X or lRE DB Feipie T My b MR A NS (v RS GRaticda Reidie

r esi duehasXfee showwit R SipKdl N8 Sespbhde tbYNMIFNOG asd 1P, afl RANTHESeHBHE NYost RiRrdat e,
t hat possess only one disul fide bridge, and CX3C-chenol dnes which feature
three ah8o5285% 1989k dues between the cysteins, with nmenbrane-bound

fractal kin as only class nmenber known to date (Bazan 1997). The CXC
chenoki nes act primarily on neutrophils, in particular those CXC

chenol chPgsnidRl abaVe! i FRUE nRMIHAR @%@Mﬁ@gglﬁg Bin@fo RS, mmewggS-

Exanpl es of CXC chenol cines that are active neutrophils are
-p, anoMGy;3, maPMEP-£ran 4l intetacCeith ZCRhandGECR A (Goreni P97 nHeatia ¢ $9h Wgacdianiger

variety. ogyt cropha . e0si.nophi l.s, ..
basoph; 1227 &b BEf¥ % o UER- Y CREREHNEE 1o0RARRHBIE rhBROHBE T s hieh oo
M || er Ho@SiRogy) odth 1RBOAMCPofahily 189 6athxinExehiph esaoforidhedle aomtdd It MEP- 1,
-2, -3, -4 P- la and :13 NTES, an ot axi n. Chepol.ci nes act through
recept ohrgnﬁlﬂ%'\ft'e%l%@e ?'aldita%ﬂ@@?rﬁ &ﬁ?fﬁw-glrﬁ@a sqosilizedghBrapesHarnt Y- G

pr ot ei Mt ERUREEShoRGBREOESIn(iCREREbIe MisdiRe 2AH0) (visanarniabby,. speaki ng,
chenoki ne and chenoki ne receptor interactions tend to be prom scuous in

t hat one chenol ci ne can bi nd many chenoki ne receptors and conversely a
single i P : i : b . known
- ccapt e g RalGRAR AL prah INCALAT e (Aol Bichl RER S By By
RANTES WitieiCE- 1. 34@e speraficelio3the p@BR2y underlyingohe gresot énvekiioress to polvidti foga
MCP- 1, -2..- 3, - r e r : ng 1997; Garci a-Zepeda
1996) : ™ ,aCé\%hﬁag%qB?%ég&ﬁ‘esﬁ%ég%%]E ‘ﬁ%@%ﬁ&?’ﬁ@é‘%’%i n. RANTES, and MCP-3
(Ponat h 1996b); CCR4, which has been found to signal in response to MCP-1,
MM I a, .apd. RANTES (Pgower, 1995): and CCR5, which has been shown to signpal in
e pondER e R BITE gy ing B Bban SRKPRESH FE TGS SGANT R e PSS T am on
1996) . a A&dif@itnt FHE the AR Bent A a fddin GRHBLHSMAA difteselCRhERBY e fidedd ibi nd
to CCR2, whereas MCP-2, MCP-3, and MCP-4 can al so interact with CCRlL and
CCR3 ( ehaectanirsd: b-MER-1 dome ek ditsaily 1gomdirgstly, invielyedeing sfise pathogaDptio
CCRS ( Rithfdni\Gn 40881 disénet her CC chenol ci ne showi ng hi gh honol ogy with the
MCP famly iIs eotaxin, which was originally isolated fromthe
bronchoal veol ar | avage fluid taken from all ergen-chal | enged, sensitized

gui nea pigs (Jose 1994). It has been shown that eotaxin is also able to
activate CCR2 (Martinelli 2001). The probl em underlying the present
invention is to provide a neans which specifically interacts with MCP-1.
More specifically, the problemunderlying the present invention is to
provide for a nucleic acid based nmeans which specifically interacts with
MCP-1. A further problemunderlying the present invention is to provide a




S A still further problemunderlying the present invention is to provide a
nmeans for the manufacture of a diagnostic agent for the treatnent of a

di sease, whereby the disease is characterized by MCP-1 being either
directly or indirectly involved in the pathogenetic nmechani smof such

di sease. These and ot her problens undey|lying the present invention are

sol ved by the subject matter of the attached i ndependent clains. Preferred
enbodi mantsgil NRythée piobkean Jnﬂ&m?ih@&hdgﬂ@aﬁkeEHveﬁﬁ@i 18 .to THSvigE OP ey e rthy/i ng
the present invention is also solved in a first aspect by a nucleic acid,

pr ef er aB1ApulBeHEs A 2t dlagrostia 2gew| 102 (1Be tepbRant Y & dbsepsee ovlisrabyi e disasee i
nucl ei ¢ Rl dSizel M@muglﬁﬁg Cejfhc! Uirecdyy RE i%di}ﬁ&ﬂy?hﬁo%ﬁ ds, thtenythé%fﬂE't?J elc
acids, type 4 nucl’eic acids and nuclei ¢ acids having a nucl el caci

sequenc ecgposnefisych diseasg: of SEQ ID. No. 87 to 115. In a first subaspect of
the first aspect the type A nucleic acid conprises in 5 ->3 direction a
first stretch Box BlL A a second stretch Box B2, a third stretch Box 83, a
fourth Fheésetand obex pRblenss findetliing ttheprebenBinveddén are solved by she aitgdet BexeB6f and
a seventh stretch Box Bl B, where he first stretch Box B | A and the
sevent htht 3tiaehad @éﬁpeeﬂ@toﬂelﬁﬁnim%%ﬁ?wﬁ%% iy kg dpkegt Bem, hifePeidsnlupon
hybri di g@ihson a doubl e-stranded structure is fornmed, the first stretch Box
Bl A conprises a nucl eotide sequence of AGCRUG the second stretch Box B2
conprises a nucl eotide sequence of CCCGGWN the third stretch Box B3

conpri s i : r: . ri ses
come ! 588 froBie] kg SRENERE Rep s AU BYLRPER PR CRE
nucl eot priferabiybindicg to MUBEGEEROEBLGANChE grwupicrmprising gtpeH ABoxleBbacidsapype $Bs a

nucl eoti de.sequence .of IAAUG or  URYA and . the, seventh. stretch
By &1 T AT BGR Lhyal AR a0 ShudRe Avsr. el el dbis g il Piscacid®
enbodi Mesvingaf michc ddid Sdquaitb asqpedihg tohayfof SEQ.B1LNet8&HwoBe%x. B | A conprises a
nucl eoti de sequence of AGCGUG

In a first subaspect of the first aspect the type 1A nucleic acid comprises in 5°->3" direction a
first stretch Box B1A, a second stretch Box B2, a third stretch Box B3, a fourth stretch Box B4, a
fifih stretch Box B3, a sixth stretch Box B6 and a seventh stretch Box B1B, whereby

the first stretch Box B1A and the seventh stretch Box B1B optionally hybridize with each

other, whereby upon hybridization a double-stranded structure is formed,
the first stretch Box B1A comprises a nucleotide sequence of AGCRUG,
the second stretch Box B2 comprises a nucleotide sequence of CCCGGW,
the third stretch Box B3 comprises a nucleotide sequence of GUR,
the fourth stretch Box B4 comprises a nucleotide sequence of RYA,
the fifth stretch Box B5 comprises a nucleotide sequence of GGGGGRCGCGAYC

the sixth stretch Box B6 comprises a nucleotide sequence of UGCAAUAAUG or
URYAWUUG, and



In an enbodi ment of the first subaspect the second stretch Box B2 conprises
a nucl eoti de sequence of CCCGEU. I n an enbodi nent of the first subaspect
the third stretch Box B3 conprises a nucleotide sequence of GUG 1n an
enbodi nent of the first subaspect the fourth stretch Box B4 conprises a
nucl eoti de sequence of GUA. In an enbadi ment of the first subaspect the
fifth stretch Box 85 conprises a nucl eotide sequence of GGEEGECGCGACC. In

an enbodi nenthegéventhestieichBoxBlapaised hruckdoXidh sajuerdecdf CBR¥GE0O. conpri ses a
nucl eoti de sequence of UACAUUUG In an enbodi ment of the first subaspect
t he seventh stretch Box BIB conprises a nucl eotide sequence of CACGCU. In

an enmbogi fpRterRl elbBditientss theRASARGIpethe nucleic acid conprises a nucleic
aci d sequence according to SEQID.No 21. 7

the first stretch Box B1A comprises a nucleotide sequence of AGCGUG.
In an embodiment of the first subaspect

the second stretch Box B2 comprises a nucleotide sequence of CCCGGU.
In an embodiment of the first subaspect

the third stretch Box B3 comprises a nucleotide sequence of GUG.
In an embodiment of the first subaspect

the fourth stretch Box B4 comprises a nucleotide sequence of GUA.
In an embodiment of the first subaspect

the fifth stretch Box BS comprises a nucleotide sequence of GGGGGGCGCGACC.
In an embodiment of the first subaspect

the sixth stretch Box B6 comprises a nucleotide sequence of UACAUUUG.
In an embodiment of the first subaspect

the seventh stretch Box B1B comprises a nucleotide sequence of CACGCU.

In an embodiment of the first subaspect the nucleic acid comprises a nucleic acid sequence

according to SEQ.ID.No 21].



In a second subaspect of the first aspect the type 1B nucleic acid
conprises in 5 ->3 direction a first stretch Box Bl1A, a second stretch Box
B2, a third stretch Box 83, a fourth stretch Box B4, a fifth stretch Box
B5, a-sixth stretch Box B6 and a seventh stretch Box BI B, whereby t he
first stretch Box BlA and the seventh7stretch Box BIB optionally hybridize
with each other, whereby upon hybridization a doubl e-stranded structure is
f or med, I heecbhd sibagiecedfithe Bosk adpett the gpaPBimekivadidicdepises th $eualiredionfa

AGYRUG, .t he second ret ch Box C ri ses a | egt i de sequence of CCAGCU
or | COAGHTS! segiel Bp BfATaE %%E&OX%W@%% Bhea it gﬁ%@%ﬁ% %1‘» QUG
the fougf sBéEIeBENBBOXsiRA sEEIIR Bog BY afd BYSIaM tdechIRAUBTE SvittebAUG, the fifth
stretch Box B5 conprises a nucl eotide sequence of GGEGEACGCGACC the sixth

stretch Box B6 conprises a nucleotide sequence of CAULJUUA or CAUUUA, and

t he seventh J t;gd%! i . ) In
an enbodi men?lg (li)ifStt g %éggég)g%?As%%Eg{sép%g%ﬂ?ﬂe |$§% Bgtgrozﬁg%ﬁgg]gb%%ﬁg&%hs es a
nucl eot bter, séxepsbnupondfy bAGZEIER a doubkerstendesiditmieture wffornied, second subaspect t he
second stretch Box B2 conprises a nucl eotide sequence of CCAGU. In an
enbodi ment of the second subaspect the sixth stretch Box B6 conprises a

nucl eoti de st BanSEeteH BEABIA W mprises a nucleotide sequence of AGYRUG,
the second stretch Box B2 comprises a nucleotide sequence of CCAGCU or CCAGY,
the third stretch Box B3 comprises a nucleotide sequence of GUG,
the fourth stretch Box B4 comprises a nucleotide sequence of AUG,
the fifth stretch Box B5 comprises a nucleotide sequence of GGGGGGCGCGACC

the sixth stretch Box B6 comprises a nucleotide sequence of CAUUUUA or CAUUUA,

and
the seventh stretch Box B1B comprises a nucleotide sequence of CAYRCU.
In an embodiment of the second subaspect
the first stretch Box B1A comprises a nucleotide sequence of AGCGUG.
In an embodiment of the second subaspect
the second stretch Box B2 comprises a nucleotide sequence of CCAGU.
In an embodiment of the second subaspect

the sixth stretch Box B6 comprises a nucleotide sequence of CAUUUUA.



8 I n an enbodi nent of the second subaspect the seventh stretch Box BIB
conpri ses a nucl eotide sequence of CACGCU. In an enbodi nent of the second
subaspect the nucleic acid conprises a nucleic acid sequence according to
SEQ I'D.No 28 and SEQ ID.No 27. In a third subaspect of the first aspect the
type 2-nucleic acid conprises in 5%3'8 direction a first stretch Box BlA, a
second stretch Box B2, and a third stretch Box BI B, whereby the first

st r et chiBaxerodiaad of the sédond dulskpeet ch Box B 1 B optional ly hybridize with
each ot her, whereby upon hybridization a doubl e-stranded structure is
f or med, the first stretch Box BlA conprises a nucl eotide sequence

sel ected fr o then@ispEeh BORH1BSdoRiprifésdafsclcbliifsithddehCACGCU. t he second
stretch Box B2 conprises a nucl eotide sequence of

CSUCCCUCACCGGUGCAAGUGAAGCCGYGECUC,  and the third stretch Box BIB

0G0 and Bt BR ol e SRURT ESabiep Bitclel Ml RomBl R ARG Wld ke
Box B2 smoyiings esSEQ.H)Noe2 andeSE pub0CE. of

CGUCCCUCACCGGEUGCAAGUGAAGCCEUGECUC. I n an enbodi nent of the third subaspect
a) the first stretch Box B I A conprises a nucl eotide sequence of ACGCA, and

t he thi ch irf @hipd30sf B Brst 5ot t8e §ypa 2ntucleRaicidieonsRueince >af dlddtich)a Mkt
stretch Box B1A, a second stretch Box B2, and a third stretch Box B1B, whereby

the first stretch Box B1A and the third stretch Box B1B optionally hybridize with each

other, whereby upon hybridization a double-stranded structure is formed,

the first stretch Box B1A comprises a nucleotide sequence selected from the group
comprising ACGCA, CGCA and GCA,

the second stretch Box B2 comprises a nucleotide sequence  of
CSUCCCUCACCGGUGCAAGUGAAGCCGYGGCUC, and

the third stretch Box B1B comprises a nucleotide sequence selected from the group
comprising UGCGU, UGCG and UGC.

In an embodiment of the third subaspect

the second stretch Box B2 comprises a nucleotide sequence of
CGUCCCUCACCGGUGCAAGUGAAGCCGUGGCUC.

In an embodiment of the third subaspect
a) the first stretch Box B1A comprises a nucleotide sequence of ACGCA,
and

the third stretch Box B1B comprises a nucleofide sequence of UGCGU; or

b) the first stretch Box B1A comprises a nucleotide sequence of CGCA,



b) the first stretch Box B I A conprises a nucl eoti de sequence of COCA, 9
and the third stretch Box BIB conprises a nucl eotide sequence of UGCG or
the first stretch Box B | A conprises a nucleotide sequence of GCA and the
third-stretch Box BIB conprises a nucl eotide sequence of UGC or UGCG In an
enbodi rent of the third subaspect the §irst stretch Box B 1 A conprises a
nucl eoti de sequence of GCA. In a preferred enbodi nent of the third
subaspect the thismd stretch Box B1B conprises a nucl eoti de sequence of

UGCG I n an enbodi nent. of e third supaspect the nucleic _acid conprises a
nucl ei ¢ acid sequ@ﬁgéfdégéﬁilgioﬁé]%“’gﬁﬁsi:ﬁ R¥sleppide sequense o UGLCSG19, SEQ | D. No
117 and SEQ ID.No 278. In a fourth subaspect of the first aspect the type 3
nucleic acid conprises in 5 ->3" direction a first stretch Box BlA, a _
second stret&h Bote Bpshstreich Box B14tcompopesBawciggtidesefiuance hf §CAet ch Box B2B, a
fifth stretch Box, 34, a sixth stretch Box BS5A, a seventh stretch Box B6, an
eighth stretch Box B5B and a ninth stretch Box BI B, whereby the first
stretch Box Bl A thethitdbsaetch Biok BB etrghisBoxnusiddtidptdquamdelof UGMot UGOSG. Wi t h
each ot her, whereby upon hybridization a doubl e-stranded structure is
formed, the second stretch Box B2A and the fourth Box B2B optionally

hybri di zeanéhbbopaéh opiheelird sMbegeby upon hybridi zation a doubl e-stranded
structure is forned, .

the first stretch Box B1A comprises a nucleotide sequence of GCA.
In a preferred embodiment of the third subaspect
the third stretch Box B1B comprises a nucleotide sequence of UGCG.

In an embodiment of the third subaspect the nucleic acid comprises a nucleic acid sequence
according to SEQ.ID.No 37., SEQ.ID.No 116, SEQ.ID.No 117 and SEQ.ID.No 278.

In a fourth subaspect of the first aspect the type 3 nucleic acid comprises in 5°->3" direction a
first stretch Box B1A, a second stretch Box B2A, a third stretch Box B3, a fourth stretch Box
B2B, a fifth stretch Box B4, a sixth stretch Box B5A, a seventh stretch Box B6, an eighth stretch
Box B5B and a ninth stretch Box B1B, whereby

the first stretch Box B1A and the ninth stretch Box B1B optionaily hybridize with each

other, whereby upon hybridization a double-stranded structure is formed,

the second stretch Box B2A and the fourth Box B2B optionally hybridize with each
other, whereby upon hybridization a double-stranded structure is formed,

the sixth stretch Box BSA and the eighth Box B5B optionally hybridize with each other,

whereby upon hybridization a double-stranded structure is formed,

the first stretch Box B1A comprises a nucleotide sequence which is selected from the
group comprising GURCUGC, GKSYGC, KBBSC and BNGC,



the sixth stretch Box BSA and the eighth Box B5B optionally hybridize with
each ot her, whereby upon hybridization a doubl e-stranded structure is
formed, 10 the second stretch Box B2A conprises a nucl eoti de sequence of
GKM3U,. the third stretch Box B3 conprises a nucl eotide sequence of | CRRAR,
the fourth stretch Box B2B conprises agnucl eoti de sequence of ACKMC, the
fifth stretch Box B4 conprises a nucl eotide sequence selected fromthe
group conprising CURYGA, CUMAUGA, CWRMGACW and UGCCAGUG, the sixth stretch
Box B5A conprises a nucl eotide sequence selected fromthe group conprising
GUY and CMGC@Bﬁﬁ@nﬁéW@ﬂiHO%B?é#@ﬁWB&¥3I96k86ﬁ$ﬁﬂ§@§eafﬁ@@ﬁthide sequence
sel ected fromthe group conprising YAG, CKAAU and CCUUUAU, the eighth
stretch Box B5B conprises a nucl eoti de sequence selected fromthe group
conpri si ng GbeFhishsre@GBWBX Bihebnepvisens nudleatide etqian®o KRBABoNpri ses a '
nucl eoti de sequence selected fromthe groupc conprising GCAGCAC, GCRSMC,
GSVWM and GCNV. In an enbodi nent of the fourth sub aspect the third stretch
Box B3 conpr ths ésurth siideh BokiBXB segitacenalcotdéiduenice BT, an enbodi ment
of the fourth subaspect the fifth stretch Box B4 conprises a

nucl eoti de sequence of CAGCGACU or CAACGACU.

the fifth stretch Box B4 comprises a nucleotide sequence selected from the group
comprising CURYGA, CUWAUGA, CWRMGACW and UGCCAGUG,

the sixth stretch Box B5A comprises a nucleotide sequence selected from the group
comprising GGY and CWGC,

the seventh stretch Box B6 comprises a nucleotide sequence selected from the group
comprising YAGA, CKAAU and CCUUUAU,

the eighth stretch Box B5B comprises a nucleotide sequence selected from the group
comprising GCYR and GCWG, and

the ninth stretch Box B1B comprises a nucleotide sequence selected from the groupc
comprising GCAGCAC, GCRSMC, GSVVM and GCNV.

In an embodiment of the fourth subaspect
the third stretch Box B3 comprises a nucleotide sequence of GAGAA or UAAAA
In an embodiment of the fourth subaspect

the fifth stretch Box B4 comprises a nucleotide sequence of CAGCGACU or
CAACGACU.

In an embodiment of the fourth subaspect



11 the fifth stretch Box B4 conprises a nucl eotide sequence of
CAGCGACU and Box B3 conprises a nucl eotide sequence of UAAAA. In an

enbodi ment of the fourth subaspect the fifth stretch Box B4 conprises
a nucl-eotide sequence of CAACGACU and Box B3 conprises a nucl eotide
sequence of GAGAA. In an enbodi ment ofjithe fourth subaspect the seventh
stretch Box B6 conprises a nucl eotide sequence of UAGA. In an enbodi nent of

the fourth subasmestetd B&hB4 dokpistd RictddtiBOXedhehc o COABIIGASU and Wdxegs | de
sequence of GURCUGCC, .and the ninth stretch Box BIB conprises a nucleotide

sequenc EoBpriesAcapeotiqgseqienegef YAASA.stretch Box B | A conprises a
nucl eoti de sequence of CGKSYGC, and the ninth stretch Box BIB conprises a
nucl eoti de sequence of GCRSMC; or c) the first stretch Box B I A conprises a
nucl eot ilnlen gebpdimens obthel{@BBSObaspadt t he ninth stretch Box BM conprises a
nucl eoti de sequence of GSVWM or d) the first stretch Box B | A conprises a
nucl eoti de sequence of BNGC,

the fifth stretch Box B4 comprises a nucleotide sequence of CAACGACU and Box B3

comprises a nucleotide sequence of GAGAA.
In an embodiment of the fourth subaspect
the seventh stretch Box B6 comprises a nucleotide sequence of UAGA.

In an embodiment of the fourth subaspect

a) the first stretch Box B1A comprises a nucleotide sequence of GURCUGC,

and

the ninth stretch Box B1B comprises a nucleotide sequence of GCAGCAC; or

b) the first stretch Box B1A comprises a nucleotide sequence of GKSYGC,
and

the ninth stretch Box B1B comprises a nucleotide sequence of GCRSMC; or

c) the first stretch Box BI1A comprises a nucleotide sequence of KBBSC,
and

the ninth stretch Box B1B comprises a nucleotide sequence of GSVVM; or
d) the first stretch Box B1 A comprises a nucleotide sequence of BNGC,
and

the ninth stretch Box B1B comprises a nucleotide sequence of GCNV.

In a preferred embodiment of the fourth subaspect

a) the first stretch Box B1A comprises a nucleotide sequence of GUGCUGC,

and



and the ninth stretch Box BIB conprises a nucl eotide sequence of (ICNV. In
a preferred enbodi nent of the fourth subaspect a)the first stretch Box B I A
conprises a nucl eotide sequence of GQUGCUGC, and 12 the ninth stretch Box
BI B conprises a nucl eotide sequence of GCAGCAC, or b) the first stretch Box
B I A'conprises a nucleotide sequence g GQUGCGC, and the ninth stretch Box
BI B conprises a nucl eotide sequence of GCGCAC, or c) the first stretch Box

Bl A conprises a nHghRai it@&hTRABEIE ConfiriskE KSR eotia deduiefed UGN SLAEL 6h  Box
BI B conprises a nucl eotide sequence of GSSMM or d) the first stretch Box B

| A conprises a nucl eotide sequence of SNGC, and the ninth stretch Box BIB

compr i ses a uc! apl hleREHEAE! RLoFASs ahloBobdl &lifhcPbrbBGLRIL, eTbodi ment

of the fourt subas ect

the ninth stretch Box B1B comprises a nucleotide sequence of GCGCAC; or

c) the first stretch Box B1A comprises a nucleotide sequence of KKSSC,

and

the ninth stretch Box B1B comprises a nucleotide sequence of GSSMM; or

d) the first stretch Box B1A comprises a nucleotide sequence of SNGC,
and
the ninth stretch Box B1B comprises a nucleotide sequence of GCNS.

In a further preferred embodiment of the fourth subaspect

the first stretch Box B1A comprises a nucleotide sequence of GGGC,
and

the ninth stretch Box B1B comprises a nucleotide sequence of GCCC.

In an embodiment of the fourth subaspect the second stretch Box B2A comprises a nucleotide
sequence of GKMGU and the fourth stretch Box B2B comprises a nucleotide sequence of
ACKMC.

In a preferred embodiment of the fourth subaspect the second stretch Box B2A comprises a
nucleotide sequence of GUAGU and the fourth stretch Box B2B comprises a nucleotide
sequence of ACUAC.

In an embodiment of the fourth subaspect
a) the sixth stretch Box BSA comprises a nucleotide sequence of GGY,

and

the eighth stretch Box B5B comprises a nucleotide sequence of GCYR; or



the first

stretch Box Bl A conprises a nucl eotide sequence of GGGC, and the

ninth stretch Box BI B conprises a nucl eoti de sequence of GCCC. In an
enbodi ment of the fourth subaspect the second stretch Box B2A conprises a
nucl eoti de sequence of GKM3U and the fourth stretch Box B2B conprises a
nucl eoti de sequence of ACKMC. In a prdfierred enbodi nent of the fourth

subaspect
GUAGU and
ACUAC. In
conpri ses
conpri ses
conpri ses
conpri ses

the second stretch Box B2A conprises a nucl eoti de sequence of

t hig) f ounhd sixhistretek BoB®S AR eized mithitide BtpkRetafdavsequence of

an enbodi ment of the fourth subaspect a)the sixth stretch Box BSA
a nucl é8ti de sequence of GGY, and the eighth stretch Box B5B

a nucl qgd Ligleh 3REIR BER BAB SmBRsesAnucikdtid éeﬂﬁen%b sFBcwwaet ch Box BSA
a nucl eoti de sequence of , and the eighth stretch Box B5B

a nucl eoti de sequence of GCWG In a preferred enbodi nent of the

fourth &%&éﬂ%‘é&ﬁﬁ@di&%@&ﬂ%&%ﬁﬁﬁ&b@%éw conprises a nucl eotide sequence

of GGC,

the sixth stretch Box BSA comprises a nucleotide sequence of GGC,

and

the eighth stretch Box B5B comprises a nucleotide sequence of GCCG.

In a more preferred embodiment of the fourth subaspect the sixth stretch Box B5SA hybridizes
with the nucleotides GCY of the eighth stretch Box B5B.

In an embodiment of the fourth subaspect the nucleic acid comprises a nucleic acid sequence

according to SEQ.ID.No 56.

In an embodiment of the fourth subaspect the nucleic acid comprises a nucleic acid sequence
selected from the group comprising the nucleic acid sequences according to SEQ.ID.No 57 to

61, SEQ.ID.No 67 to 71 and SEQ.ID.No 73.

In a fifth subaspect of the first aspect the type 4 nucleic acid comprises in 5’->3" direction a first

stretch Box B1A, a second stretch Box B2, a third stretch Box BIB whereby

the first stretch Box B1A and the third stretch Box B1B optionally hybridize with each
other, whereby upon hybridization a double-stranded structure is formed,

the first stretch Box B1A comprises a nucleotide sequence selected from the group
comprising AGCGUGDU, GCGCGAG, CSKSUU, GUGUU, and UGUU;

the second stretch Box B2 comprises a nucleotide sequence selected from the group
comprising AGNDRDGBKGGURGYARGUAAAG,



and the eighth stretch Box B5B conprises a nucleotide sequence of GCCG In
a nore preferred enbodi nent of the fourth subaspect the sixth stretch Box
B5A hybridizes with the nucl eotides GCY of the eighth stretch Box B5B. In
an enbodi ment of the fourth subaspect the nucleic acid conprises a nucleic
aci d sequence according to SEQ ID.No 58. In an enbodi nent of the fourth
subaspect the nucleic acid conprises a nucleic acid sequence selected from
the group CORBGUGGGUGTRIAGUIAAGUAMIAT $86UEAGERUGGGUGHEDAGAASEQAAA M, 57
to 61, SEQID.No 67 to 71 and SEQID.No 73. In a fifth subaspect of the
first aspectm@he type 4 nucleic acid conprises in 5 ->3" direction a first
stretch Box BlA, a second stretch Box B2, a third stretch Box Bl B whereby
the first stretch Box BlA and the third stretch Box BIB optionally

hybri di ze wi thh thiad Istreicihdiox BhBrepmpriggon nugleetidl seupens selagtadbfremsthe tekrd

structure is_for , I hﬁiéfﬁgﬁgﬁy ucl eoti de
sequence sel%oé?pélg"e r%&r#gﬁzé}bg?tgégi Ctszég)(tr}rg% glﬁﬁg , CSKSUU,
GUAUW, and UGUU;, 14 AGGUGGEUGCGUAGUAAGUAAAG and CAGGUGGGUGGUAGAAUGUAAAGA,
and the_ third stretch.Box.BlB conprises a nucl eoti de sequence sel ected from
the gr oﬁbﬂﬁﬁﬂi?ﬁifé?%ap'é%%ﬁé@gﬁspm, GRSMBG, GRCAC, and GGCA. In an
enbodi nent of the fifth subaspect a) the first stretch Box Bl A conprises a

nucl eoti de sequence_of GUGUU, and the third stretch Box BIB conprises a
nucl eot i de sBquerikefitt stefehAgox BIA comprises a nucleotide sequence of GUGUU,

and

the third stretch Box B1B comprises a nucleotide sequence of GRCAC,;

b) the first stretch Box B1A comprises a nucleotide sequence of GCGCGAG,

and
the third stretch Box B1B comprises a nucleotide sequence of CUCGCGUC; or

c) the first stretch Box B1A comprises a nucleotide sequence of CSKSUU,

and

the third stretch Box B1B comprises a nucleotide sequence of GRSMSG, or

d) the first stretch Box B1A comprises a nucleotide sequence of UGUUJ,

and

the third stretch Box B1B comprises a nucleotide sequence of GGCA, or

€) the first stretch Box B1A comprises a nucleotide sequence of AGCGUGDU,

and
the third stretch Box B1B comprises a nucleotide sequence of GNCASGCU.

In a preferred embodiment of the fifth subaspect the first stretch Box B1A comprises a

nucleotide sequence of CSKSUU and the third stretch Box B1B comprises a nucleotide sequence

of GRSMSG.

In a more preferred embodiment of the fifth subaspect the first stretch Box B1A comprises a
nucleotide sequence of CCGCUU and the third stretch Box BIB comprises a nucleotide
sequence of GGGCGG.



b) the first stretch Box B I A conprises a nucl eotide sequence of GCGCGAG
and the third stretch Box BIB conprises a nucl eotide sequence of CUCGCGUC,
or ¢c) the first stretch Box B I A conprises a nucl eotide sequence of CSKSUU,
and the third stretch Box BIB conprises a nucl eoti de sequence of (I RSV5G
or dy the first stretch Box B 1 A conpusises a nucl eoti de sequence of UG,
and the third stretch Box BIB conprises a nucl eotide sequence of GGCA, or
e) the first stretch Box B1A conprises a nucl eotide sequence of AGCGUGDU,
and the third stretch Box. BIB conprises a nucl eoti de sequence of GNCASGCU.
In a pr & sekpdunens af heMfthepbaspertt i fth subaspect the first stretch Box BLA
conpri ses a nucl eotide sequence of CSKSUU and the third stretch Box BI B
conprises a nucl eotide sequence of GRSMSG In a nore preferred enbodi nent
of the fifthhbsubassprdt stheech i rBox stB2at chomenceBlAacompeleateds a sadisnedt i efe
sequence of I 4 net ch Box BI B conprises a nucl eotide
GG E0ECUGURAGURRAY,

sequence of G

ot

In an embodiment of the fifth subaspect the nucleic acid comprises a nucleic acid sequence

according to SEQ.ID.No 80.

In an embodiment of the first to the fifth subaspect the nucleic acid is capable of binding MCP-1,
preferably human MCP-1.

In an embodiment of the first to the fifth subaspect the nucleic acid is capable of binding a
chemokine, whereby the chemokine is selected from the group comprising eotaxin, MCP-1,

MCP-2 and MCP-3.

In an embodiment of the first to the fifth subaspect the nucleic acid is capable of binding a
chemokine, whereby the chemokine is selected from the group comprising human eotaxin,

human MCP-1, human MCP-2 and human MCP-3.

In an embodiment of the first to the fifth subaspect the nucleic acid is capable of binding MCP-1,
whereby MCP-1 is preferably selected from the group comprising monkey MCP-1, horse MCP-
1, rabbit MCP-1, bovine MCP-1, canine MCP-1, porcine MCP-1 and human MCP-1.

In an embodiment of the first to the fifth subaspect the nucleic acid is capable of binding human

MCP-1.

In a preferred embodiment of the first to the fifth subaspect the MCP-1 has an amino acid

sequence according to SEQ ID No. 1.

The problem underlying the present invention is solved in a second aspect by a nucleic acid,
preferably binding to murine MCP-1, whereby the nucleic acid comprises a nucleic acid

sequence according to SEQ.ID.No. 122, SEQ.ID.No. 253 and SEQ.ID.No. 254.



In an enbodi ment of the fifth subaspect the second stretch Box 82

conpri ses a nucl eotide sequence of AGGUGCGGUGGUAGUAAGUAAAG. | n an enbodi nent
of the fifth subaspect the nucleic acid conprises a nucleic acid sequence
according to SEQID.No 80. In an enbodinent of the first to the fifth
subaspect the nucleic acid is capabl e &f binding MCP-1, preferably human
MCP-1. In an enbodi nent of the first to the fifth subaspect the nucleic

aci d i s TR@padtién ehdériyish 0@ freshei®lehtion iswhitverbin & hBir€ it 6y Renideis atidct ed
fromthe group conprising,eotaxin, %EP—I, MCP- 2 and, MCP-3, I n an _enbodi nent
of the prefesebly Pipdipe fto ragringy Blcsdc tWhersly lie inaicleinerid samprisgam 8udic mcili ng

a chenok] Wh&s&hY 1 ReEQCiteRBkione is selected fromthe group conprising
hwmne%@%ﬁ, Jm% MCP-1, human MCP-2 and human MCP-3. In an enbodi nent

of the first to the fifth subaspect the nucleic acid is capable of binding

MCP- 1, -1 4 t ) Do
monkey ng%g %%g%olr e (ﬁ?ég? ?&%&xé%ﬁﬂtﬁi %Ip%ﬁ tﬁ%@“ﬁ%’g@,{)@? -f?éoglﬁﬁllsglsg%ﬂo?&d
por ci nesdfubict aasvddihg BSEQIPNb. 2) n an enbodi ment of the first to the fifth

subaspect the nucleic acid is capable of binding human MCP-1. In a
preferred enbodi nent of the first to the fifth subaspect the MCP-1 has an

am no agj gn S/BUERERE: L BRI SsND 1R BED skfecNehe Aucldib@chlr @b a¥edndasdifitdtiant he
present invention is solved in a second aspect by a nucleic acid,

pr ef er aphsreby i mgdifisatiam isnreforgbly a high malgeutas sviight) mpigtyagndiorc whpebs de a
nucl ei c | j 12ERat . LD

SEQ | b FRoRHERRELARRAH) B (Pl e SERi; ek By, e
in a thoff e dopestcotny amd timl aspectanitetmsprfotsidenior yints indiha guineal ron rhiuran NGRY .| |
wher eby tpe ic.a conprises a nucleic acid sequence according to

nugl i
SEQ | D.Ng.er@??.&le?‘}%mﬁlﬁg%cﬁ%odi nent of the second and third aspect the nurine

MCP-1 conprises an am no acid sequence according to SEQID No. 2. In an
enbodi nent of the first to_the.thir spect the nuglei ¢ acid conprises a
o 11 CEE BT R e o R B s AR Cpr B BURy Ao Brreheied ds e
wei ght  gBiyetommiskol HIP eloedly abd@PROGhdibgat i on preferably allows to nodify

the characteristics of the nucleic acid according to any of the first,
second and third aspect in terns of residence tinme in the animl or human

body, pfef ﬁBé@r@fe&é@cMﬁeﬁ%@%e first to the third aspect the modification is a PEG moiety
consisting of a straight or branched PEG, whereby the molecular weight of the PEG moiety is
preferably from about 20 to 120 kD, more preferably from about 30 to 80 kD and most
preferably about 40 kD).

In an alternative more preferred embodiment of the first to the third aspect the modification is a
HES moiety, whereby preferably the molecular weight of the HES motety is from about 10 to
130 kD, more preferably from about 30 to 130 kD and most preferably about 100 kD.

In an embodiment of the first to the third aspect the modification is coupled to the nucleic acid

via a linker.

In an embodiment of the first to the third aspect the modification is coupled to the nucleic acid at
its 5°-terminal nucleotide and/or its 3’-terminal nucleotide and/or to a nucleotide of the nucleic

acid between the 3°-~terminal nucleotide and the 3’-terminal nucleotide.

In an embodiment of the first to the third aspect the nucleotides of or the nucleotides forming the

nucleic acid are L-nucleotides.



In a preferred enbodi ment of the first to the third aspect the nodification
is selected fromthe group conprising a HES noiety and a PEG noiety. In a
nore preferred enbodi ment of the first to the third aspect the nodification
is a PEG noiety consisting of a straight or branched PEG whereby the

nol ecul-ar wei ght of the PEG noiety is Ifreferably from about 20 to 120 k. D,
nore preferably fromabout 30 to 80 IcD and nost preferably about 40 Ica In
an alternative nore preferred enbodi nent of the first to the third aspect

the nodificatjon is HES noi.ety,  where ef er.abl y the nol ecul ar wei ght
o the. e rEpaiyeRof et B PO R o e Py oSS P o about 30
to 130 MD and nost preferably about 100 I1dD. In an enbodi mnent of the first
to the third aspect the nodification is coupled to the nucleic acid via a
|i nker . In #n empbadimentiofhstiirgto thedhird aspectithe ppiety of the nuddeie aeid cppablamfitindieg i on
i s couphgeb. ; el id at its 5 -termnal nucleotide and/or its
3'-ternlnalﬁgg%%g%gggg&%ﬁﬁ?g$ to a nucl eotide of the nucleic acid between
the 5 -termnal nucleotide and the 3'-term nal nucleotide. 17 In an
enbodi t of.the first to the third aspect .t.he nucleic idis an .
el oXBe BErls pdesy b aieten PR B =g B, M Sikel B B ohifReisal

i et?/ &fm%dsﬂioﬂuﬁﬂr@r&in'grﬁ dlueiarmabdd li@ adborBing CioNghe MirsY, Jseconds st thielf asplect gxd

L- nucl eot i des. The problem underlying the present invention |s solved in a
fourth 508k ﬁygéfhgrha?%%m greby ; é’gﬁlﬁﬁeoﬁ?né%‘f-}ﬁ}‘i 18 %t cigd firem dhe. i
accor di Agndriid sn&ma&éuﬁcagc%ep@mg éxhipﬁéﬁts@%ﬁ&ﬁac@&l@aﬁﬁ@c%ﬂb’lé’ carieHl hder
constituent, 1ereby the further constituent is selected fromthe group
conpr i sPhifgmpteatielyagtivecagenty. accept abl e exci pi ents, pharnaceutically
acceptabl e carriers and pharmaceutically active agents. In an enbodi nent of
the fourth aspect the pharnmaceutical conposition conprises a nucleic acid
accor di Ingantambodymait of he fHutlsésped thdphaimaspicdl camgostighermmmisess neabik yacid

acceptabl e carrier..Th obl em underl yi.ng t he.present {hvention is sol ved
ot renrlRar oy et (R R i e R BT SR rb e e i r st
second and third aspect for the manufacture of a medicanent. In an

enmbodi nent of, the fifth aspect the pedi cament i or use i.n human medj ci ne
or for _"P{’Fe%‘ff’é‘re‘il}‘f% $herkTgRce; ingentippds 51551 st Bb@mmesh g thervee i 8 ourlpic

i nvent i R dctordRigHE thel fits@sezbxd dhdabRE adpebiyfof the nimGfatfuroMinbBismaei d
according to the first, second and third aspect for the manufacture of a

di agnostic means. In an enbodi ment of the fifth aspect and in an enbodi ment
of e rdlakchhbBIARAS of e ARRCLEARNRI maNhatthPABS blelin HEARS medRERCS bV Ble¥n | S
for the treatnment and/or prevention an I agnosi's, respectively, of a

di seasevetsringiysnediane.sel ected fromthe group conprising inflanmmtory

di seases, autoirnnune di seases, autoi nmune encephal onyelitis, stroke, acute
and chronic nultiple sclerosis, chronic inflanmmtion, rheunmatoid arthritis,
renal dihegaskan uhdalybmphk presemshemasn s swltedrin angito pipasit by, thackd ef aneclghr oni ¢
al l ergic, reactjons imary and secondary | mrunol ogic or, allergic

react i GRS 2CERHRRAC ﬂ’égir’i?tuﬁe I}Wﬂﬂ@fﬂc P thF Daniiaiiiero! S HEPESPENBsi s,
artheriosclerotic cardi ovasul ar heart failure or stroke, psoriasis,
psoriatic arthritis, inflammation of the nervous system atopic dermatitis,
col i ti dn apsabadimenbel e fiffhaspqct and i amembadiment b the sind|agpiich ghermedi¢ament

S?gﬁ{; g iéj%np%t&t ifiths, ARLRCIVERT 15 R HRE" hchéit! AMORR" fi¥ventiBh ' BAPEH:BosR
respectively, of a disease or disorder selected from the group comprising inflammatory diseases,
autoimmune diseases, autoimmune encephalomyelitis, stroke, acute and chronic multiple
sclerosis, chronic inflammation, rheumatoid arthritis, renal diseases, restenosis, restenosis after
angioplasty, acute and chronic allergic reactions, primary and secondary immunologic or allergic
reactions, asthma, conjunctivitis, bronchitis, cancer, atherosclerosis, artheriosclerotic
cardiovasular heart failure or stroke, psoriasis, psoriatic arthritis, inflammation of the nervous

system, atopic dermatitis, colitis, endometriosis, uveitis, retinal disorders including macular

degeneration, retinal detachment, diabetic retinopathy, retinopathy of prematurity, retinitis



18 pignentosa, proliferative vitreoretinopathy, and central serous
chorioretinopathy; idiopathic pul nonary fibrosis, sarcoidosis,

pol ymyositis, dermatonyositis, avoidance of i mrunosuppression, reducing the
risk .of infection, sepsis, renal inflanmation, glonerul onephritis, rapid
progressive glonmerul onephritis, prolifl8rative gl omerul onephritis, diabetic
nephropat hy, obstructive nephropat hy, acute tubul ar necrosis, and diffuse
gl orer ubigarhesgspslifesatist eviireorttippsthey whd eamtad ssesgus cetrooiotetinbpaimnG hididpsathic
Behcet's di sease,  anyotrophic l.ateral sclerosi ALS), prenmatur

at her osB¥E108&ys i S’Ka\ﬁg@%‘af’s’% diP® é‘é"é’,sg ocierréﬁag’lrgﬁoﬁﬁﬁ’r cﬁvt‘.?fffan%eoes?@y,
chroni cidhVRIsuprSRRBE, r@BKngNi BesS MikSease infeclide Sephgl ALr dinflRjrMation] Ung
or kidneé transpl antation, nyocarditis, Alzheinmer's, disease and neuropat hy,

breast elmerenealnigastapid neegressivs nilomsrylemephritis peliferaligy jelomeryonerhritis,
hamarto ol Cag , bty A0LRQMR RN ChE@bdid | SandC i
obstr ucglaeet%ulérygﬁ%%g&é’l g%gggl?cégwﬂaﬁé’ i nfl amurlxla)t ory bovxél’ di seages such
as Cr ohglomedileselsmsisor systemée alupyse expthématgsus, Whrérout brapgdtilisagBelcebe Biseasd be
any theor t he itabilit) he nucl ei i f L, 1 QY ion
for di aﬁ‘ﬂ%‘gﬂpgwp %8@ ézglefc’g%n’gélf $)§/ ;Bgﬁs{% eo%m%goslg%{:oggatsag% g#a%%gagé éaglé%%’
chenol cingecardiveinfaredigy, eibysisy chronlre ot discass sat@id’ edlifengmatinte gpimilighord
conprisjing eotaxip, MCP-1, MCP-2 and - nor e, speci fi cal | -, It

wi Il bePHERrBNF Stibidaerlaishianates oY SRy e AR S Fi ﬂ%%%&awggf biega

af or emegt-dipaRsl C?dktﬁ%ﬁ%ﬁwﬁﬂaptﬂa&dé? BarlcBt LSRRt er IRGHLRERIAIHREMA] SdréiBohgvel .
The probl emunderlying the present invention is solved In a seventh aspect
by a cotRidisadeanmai ranpigatifise hIAHR ichrugHY palmparedisesassi (§ORED gpd iHlpmmpnatemye
first, i 2 : ~ehenokine is selected fromthe
gr oup c%oqrr%??gf%g&éutggg%(léﬁm%&%se%&&gﬂg%gaﬁép 3, whereby preferably the
conplex is a crystalline conplex. In an enbodi nent of the seventh aspect

the ch ine is. selected omthe._grqup. ¢ i S h n_eot axin, human
v 1 el WeBog %76 Rin e RER0So%, M RaRREL T A PR e R e
t he cheMtion or diagdoRiclpurpdies BhyostiBaskdion aprisdredsad by dxedaent cdmbkimmidvet
group conpr.isin uman MCP- 1, key, MCP-1, horse MCP-1, r 3i -1,
Bovi e WhSpEbY. R FPHBONEP 1SRG e CEP OPRgE SpiRaFE My - M-t L
human MERPL, mok€ spdieicahy M 1 CHeAn e ekhcwisdled Wyatle béedn §lBedinOMP art that
conprising eotaxin, MCP-1, MCP-2 and MCP-3. 1n _an enbadi ment of the eighth
aspect mes of the ikepentioneds@pastselow suTh Inpsasse on decsemest shsmelimsdesh eot axi n,
human MCP-1, human MCP-2 and human MCP-3. In an enbodi nent of the eighth
aspect the chenokine is MCP-1, whereby MCP-1 is preferably selected from
t he grdithe problomi sideglymgnthn pv@ent] invantiveis Mbrdlin hoevativamett by abbdmplRcP- 1,
bovi ne MCP-.I. cani ne,MCP- 1. and rcl ME:AP , r ﬁ/FaD i
human NCEP[ISIB q’haecpern?) neemmlﬁin er F‘%%nég:“‘?%% prlgéet%{m % %@ge?h?%cglﬁ??égsol vé’é’ elclél a
ni nt h agpedy thy chemivitihod §adectddhBomcthe gnoupgcahprisighesmdh Bt aidiF-Standr a
chenoki ne agoni s conpr,i.sing the foll ow steps: providing a candi date
chenol Nﬁgﬁawpg@%p@?gﬁﬂﬂ%gﬂgpﬁgﬁﬁ? 83{?‘@1%3%8%8?% agoni st, providing a

nucleic acid according to the first, second or third aspect,

In an embodiment of the seventh aspect the chemokine is selected from the group comprising
human eotaxin, human MCP-1, human MCP-2 and human MCP-3.

In an embodiment of the seventh aspect the chemokine is MCP-1, whereby MCP-1 is preferably
selected from the group comprising human MCP-1, monkey MCP-1, horse MCP-1, rabbit MCP-
1, bovine MCP-1, canine MCP-1 and porcinge MCP-1, more preferably MCP-1 is human MCP-1.

The problem underlying the present invention is solved in an eighth aspect by the use of a

nucleic acid according to the first, second and third aspect for the detection of a chemokine,



providing a test system which provides a signal in the presence of a
chenol ci ne ant agoni st and/ or a chenol ci ne agoni st, and determ ni ng whet her
t he candi date chenvol ci ne antagoni st is a chenoki ne antagoni st and/ or
whet her the candi date chenol ci ne agoni st is a chenol ci ne agoni st, whereby
the chenokine is selected fromthe grad@p conprising eotaxin, MCP-1, MCP-2
and MCP-3. In an enbodi nent of the nineth aspect the chenDklne is selected

f rom t he/heteBy BheC clidatokirieng seleoRd fRmh @he Proup WoRIpriMEE- cbiaxin) MUPNCRMEPanghduman
MCP-3. In_an enbodi ment of the nineth aspect the chenolcine is MCP-1,
whereby”%ﬁb31 is preferably selected fromthe group conprising human MCP-1,
nmonkey MCP-1, horse MCP-1, rabbit MCP-1, bovine MCP-1, canine MCP-1 and
porci ne MCP-1, nore preferably MCP-1 is human MCP-1. 20 The problem

under | yImep eméocbmesteﬁt the reighth Repgcti he sbpweking as aeleater fromsibe Eroupycamprsingod

for the e % fdPﬁ&vﬁﬁgﬂ§HQKh%5”@@9 &Ehhﬂﬂﬁéﬁﬁcﬁ chenDklne ant agoni st

conpr|5|ng eps provi chemolcine imobilised to a
phase, preferably a solid phase, prOV|d|ng a nucleic acid according to the

first” abyRoomopdesitos e Rh atpebbfachineedabach it AFRe Sattirelly' "
and/ or gl&aadidaaie &g;wmmu@mhaﬁ@m@-,l RABskeIENEPIE, RoiRg MY hebbit RCP-

candi dat e chenoklne agoni st is a chenp moki ne agoni st and/ or whet her. t he
candi dab-dovie Mt rentgMghrli 2 preving MEBnrbo RosePrfrrahi M&H-1 isdhenasd\CPHe

chenokine is selected fromthe group conprising eotaxin, MCP-1, MCP-2 and
MCP-3. In an enbodiment of the tenth aspect the deternining is carried out
such t hke probles wslodsingdherhrssént inveh@omisciodied i dnﬁswpecﬁlbdc@mewdtthlethe

candi dat e ch I onlst In an
embodti mere e O e PR Dlgn® rten B EABE RS SHBHRNL BE BN RS 0
conpri si ng human eot axi n, hunan NCP 1, hunan MCP- 2 and human MCP- 3.

- providing a candidate chemokine antagonist and/or a candidate chemokine

agonist,
- providing a nucleic acid according to the first, second or third aspect,

- providing a test system which provides a signal in the presence of a chemokine

antagonist and/or a chemokine agonist, and

- determining whether the candidate chemokine antagonist is a chemokine
antagonist and/or whether the candidate chemokine agonist is a chemokine

agonist,

whereby the chemokine is selected from the group comprising eotaxin, MCP-1, MCP-2
and MCP-3.

In an embodiment of the nineth aspect the chemokine is selected from the group comprising

human eotaxin, human MCP-1, human MCP-2 and hurman MCP-3.

In an embodiment of the nineth aspect the chemokine is MCP-1, whereby MCP-1 is preferably
selected from the group comprising human MCP-1, monkey MCP-1, horse MCP-1, rabbit MCP-
1, bovine MCP-1, canine MCP-1 and porcine MCP-1, more preferably MCP-1 is human MCP-1.



In an enbodi ment of the tenth aspect the chenolcine is MCP-1, whereby MCP-1
is preferably selected fromthe group conprising human MCP-1, nonkey MCP-I,
horse MCP-1, rabbit MCP- 1, bovine MCP-1, canine MCP-1 and porcine MCP-1,
nore preferably MCP-1 is human MCP-1. The probl em underlying the present
invention is solved in an el eventh aspéct by a kit for the detection of a
chenol ci ne, conprising a nucleic acid according to the first, second and
third aspect, whereby the chenokine is selected fromthe group conprising
eotaxin, MCP-1, MCP-2 and MCP-3.. 21 In an enbodi nent of the el event

aspect The Pkl irdersingsthe Sreseqtdavantipmis Hdvegr b 1EBhBPES: Bge Aehad fgb{‘}ﬁxi n,
human Mdschina U aRRedEilaLaddnt BMIS N, MeRoRine mag&ﬁﬁraa&gﬁgzﬁgthe%umﬁg %ﬁé{ent h
aspect the chenokine is -1, whereby MCP-1 I's preferably selected from
the group conprising human MCP-1, nonkey MCP-1, horse MCP-1, rabbit MCP],
bovi ne MCP-1, canine.: - . i+ o - ke MCP-1 is
human MCP-1." The Bﬁ@%&%ﬁ?ﬁ%ﬁ%@@@@ﬁ%ﬁ%ﬂgdgggééﬁﬁqﬁﬁggﬁbﬁ%%“?ghéﬁlved in a
twel fth aspect by a chenoki ne antagoni st obtai nable by the nethod according
to the tenth aspect .qr the ninth aspect, eby the chenokine i | ect ed
from theor Gup. cBHA1Es hgote At eechEBe o TSy Yeshid REBTY St AIFTeRES A ront
of the twel fth aspaek abidgcsdianiks ne firs agRbewhieH if labielihe group conpri sing
human eot axi n, human MCP-1, human MCP-2 and human MCP-3. In an enbodi ment
of the twelfth aspect the chenolcine is MCP-1, whereby MCP-1 is preferably
selected framth 5 : : Rk = ot nMeP- 1
rabbit MCP-1, bogﬁﬁégﬂgfﬁg, %gﬁ?ﬁgbﬁ%%%%?%ﬁ%?%gﬁcine&%%%§%%&%%$§ﬁ%$%férably
MCP-1 is hunman Ma®d 1. The probl em underlying the present invention is
solved in a thirteenth aspect by a chenvol ci ne agoni st obtai nabl e by the

met hod according to the tenth aspect or the ninth aspect, whereby the
chenoki ne i s sel dekeginfngowhdthe e aapdidaephernmokige egbaixi i3, a bMuladkindVEgdrzstand
MCP-3. In an enbodjnent of the i rteenth aspect.the chenplcine is selected
rom i he or oup. ceMHT SreiEF RO BB STTTOCH FBREOMSbs A R RERRsnd. hurran
MCP-3. In an enbodi ment of the thirteenth aspect the chenolcine is MCP-1,
whereby 1vlICP-1 is preferably selected fromthe group conprising human

MCP- 1, nonkexhergbpthe chegrokinengpselpcted Fupy the Grovp1conpsising ot Mc%gnM%’-R/cp- 1
and porcinegyggﬁﬁh3nnre preferably MCP-1 is human MCP-1. It will be

acknow edged by the person skilled in the art that a chenol ci ne agoni st
and/ or a chenoki ne antagonist is preferably an agoni st and ant agoni st,
respect, vel d SSi t i ifLed:. i

rocor dilighy B ER STpe naf aBEP BE' d BT R L e R BRR dCR G ElRa
exanpl eyhethier Mi#Pnicleigapidsis pticédCBy tha nirsiiias shemaoléspegdnist airyhy a candidate

chemokine antagomist.

In an embodiment of the tenth aspect the chemokine is selected from the group comprising

human eotaxin, human MCP-1, human MCP-2 and human MCP-3.

In an embodiment of the tenth aspect the chemokine is MCP-1, whereby MCP-1 is preferably
selected from the group comprising human MCP-1, monkey MCP-1, horse MCP-1, rabbit MCP-
1, bovine MCP-1, canine MCP-1 and porcine MCP-1, more preferably MCP-1 is human MCP-1.

The problem uﬁderlying the present invention is solved in an eleventh aspect by a kit for the
detection of a chemokine, comprising a nucleic acid according to the first, second and third
aspect, whereby the chemokine is selected from the group comprising eotaxin, MCP-1, MCP-2
and MCP-3.



22 The probl em underlying the present invention is solved in a fourteenth
aspect by a nethod for the detection of the nucleic acid according to any
of the first, second and third aspect in a sanple, whereby the nethod
conpr.i-ses the steps of: a) providing a sanple containing the nucleic acid
according to the present invention; bRlproviding a capture probe, whereby
the capture probe is at |least partially conplenentary to a first part of
thg nug e ex@Bdacﬂm&ﬁtEafrthlé gigvémh aspectothe blirﬁnﬁkiimsis,semee@rfd:mﬁ# grbug coragsegy o
and a detection probe, repy the detection pr is at least partially
conpl e WP%E??P‘%’%‘Eéu‘g’éE ‘6a€‘¥"%’f%p%‘ezﬁﬁ‘§§'i“&aeq\égp“§'accordi ng to any of the
first, second and third aspect, or, alternatively, the capture probe is at
| east partially conplenentary to a second part of the nucleic aci

i d
accor di Hyan onkadiment of the ehvmt{ aspestibp ehempdinetis MCRd pebercmbiGPhbisqueierablyon
probe i | | : ¢ ny | qf leic
aci d ac%e(l)}&%ﬁdnfgﬁ %heﬁéﬁdo@%%gﬁ%%%%éhgk%wg}r{i%grssgqe\g{:? Ci(,:satng‘l?i OW ng
t he capft,uoeineMdOGR-1acutirteNdCRelt adtpooringviOBel , trwre paebdraldy MER-1 95 marharavi€fuk| y or
in any order sequentially with the nucleic acid according to any of the
first, second and third aspect or part thereof; d) optionally detecting
whet her TR pRlent REdEHRIgULE fRrERBE inventhynbi i sdive@dntD twdIBh RS be aAchethokine
according to the nucleic acid according to any of the first, second and
third a@%@@mbfﬂe}wﬁéa by ﬁh%frxssws)a?coa%gge ﬂﬁé?@étaﬁ?&?‘ Ph e U | 28ReCH JYIEERPYi n

step ¢)neRGhokindd sQfctdd ot Y5 %E% gﬁ;ﬂ;ﬁsﬁ@%&qhﬂ AIEL-1200CPE addWOIdPLS ST,

second and third aspect, and t re probe and the detection probe. In
an enbodi ment of the fourteenth aspect the detection probe conprises a

det ectign . o : ' i1 . t0 a
suppor (11 5 SRR 4 e HOGRE Bkl e bl B S Rofint TP Cobfiney
aspect amyandetazot hanapMiliel Vilurzh MEP2ahd paman MfCR-Be conpl ex is renpved from
the reaction so that in step e) only a detection probe which is part of the

conplex, is detected. 23
In an embodiment of the twelfth aspect the chemokine is MCP-1, whereby MCP-1 is preferably

selected from the group comprising human MCP-1, monkey MCP-1, horse MCP-1, rabbit MCP-
1, bovine MCP-1, canine MCP-1 and porcine MCP-1, more preferably MCP-1 is human MCP-1.

‘The problem underlying the present invention is solved in a thirteenth aspect by a chemokine
agonist obtainable by the method according to the tenth aspect or the ninth aspect, whereby the
chemokine is selected from the group comprising eotaxin, MCP-1, MCP-2 and MCP-3.

In an embodiment of the thirteenth aspect the chemokine is selected from the group comprising

human eotaxin, human MCP-1, human MCP-2 and human MCP-3.

In an embodiment of the thirteenth aspect the chemokine is MCP-1, whereby MCP-1 is
preferably selected from the group comprising human MCP-1, monkey MCP-1, horse MCP-1,
rabbit MCP-1, bovine MCP-1, canine MCP-1 and porcine MCP-1, more preferably MCP-1 is
human MCP-1.

It will be acknowledged by the person skilled in the art that a chemokine agonist and/or a
chemokine antagonist is preferably an agonist and antagonist, respectively, addressing the
respective chemokine as specified herein. Accordingly, the chemokine agonist and chemokine

antagonist is, for example, an MCP-1 agonist and MCP-1 antagonist, respectively.



in the presence of the nucleic acid according to any of the first, second

or third aspect or part thereof, and in the absence of said nucleic acid or
part thereof In an enbodi nent of the fourteenth aspect the nucleic acid to
be detected is the nucleic acid having a nucleic acid sequence according to
SEQ 'ID. NOGs. 37, 116, 117 or 278, and2the capture probe or detection probe
conprises a nucleic acid sequence according to SEQ .ID. NO. 255 or SEQ ID.
NO. 256. In an enbodi nent of the fourteenth aspect the nucleic acid to be

detected,is the nucgleic acid having.a nucleic acjd sequence according to
SEQ ID. N@éblefz 2{15%5‘@ ¢ presend ipvefifien E:saiﬁ‘s‘iffie‘“&r opaceaih apeedy, %HleB’PS%Br
CONpri SR @etéttioh I Gh@Giiéleit GRMERGBrAEL & Shyor kiR BER sebbhd MR 128laped iRER

ID. NO 282. The problemunderlying the present invention is also solved by
t he subpaeplereheredy teg methed porapgenthenterePhi ns at t ached hereto. Preferred
enbodi mrent may be taken fromthe attached dependent clains. The features of
the nucleic acid according to the present invention as described herein can
be realised an anyoddipgetamopiecheapimesbniuciaiw acitl aordihg toethe heeseny divenidorgci d
is used, either alone or in any cqnbination, Human as .l as, murine -1
are basic pr@t ei rP§°‘H§\')$ ny cgp]tgr%moggg, J&eﬁ?bge@ﬁeﬁ@mﬁc@ﬁeilﬁgﬁ%t l?a%E’Eﬂm?lg.CP
Nos. 1 and 2, respeglemedlayy to ARst patloNgethiteis haa tachir@ingab fanpi dithbineg] ng
nucleic acids to MCP-1 could be identified, is insofar sur[t)risi ng as Eaton

et al. (1997) obsEsPEdnt iHfd 1pectodet dRirAn grobepvhershY dhe detestion phabelisptc
aci ds bi nding to jast ﬁ&ﬂfy FRIpRngary B 4 RE68R0pdrPoBnba1SC QEiQta‘ééd?dih%tdbel{Jhty

general very difficu because this” kind of target produces a hig
non- speci fi ¢ si grekhetfgrsthatcond pad thard aFprcs oni ajfermatiyelal the sapiofesprobeatsiap laagtsul t s

fromthe high non. ifl f1i.n l.ei.c.acl for. S]
targets such as R}@Qﬁ? C&shﬁ lgﬁitcpélaﬁ’e{ ﬁ&%ﬂr’gﬁggfg}%l n(?llcglémt ?ﬁcé&igfcé)?c{rlr%g g)n%fg'e(?(farrpl e
1, the present i nhefitsgrecomlibod torde aspactparidsthegderedtide nirotey isaatnlendd grartidlly

different MCP-1 bi ndi ng nuc| eic id | ecul es, er eby. nost of .the_.nucleic
acids could be cﬁgtf“ﬁfff“gf" e{? ‘%hﬁ f‘?%r%n‘gftﬁ%f"fé?‘ﬁﬁ\é@ ‘B:f’o%lftgl QAW L ta%ﬁf?ﬁ are
al so 24 ref errededoad Bt Bird agsecBoxes. The various MCP-1 binding nucleic

aci d nol ecul ?s cap be categori sgjgpbagedé?n sai d Boxes and sone structural

features and el efENY8e hecapBrs p Hrelelrghr® REObe 49 &6t e smpdtagrouslyed

are also referred; t@mgeaﬂkﬁs@,%eﬁtm9%aﬂéem%;§9§&iaEéoq@i_hlgxo afy LY RR Ay, type
1B, type 2, type 3 and type 4. The nucleic acids according to the present

i nvention shal | &tcead fl ggpepiriparteheiedfds whi ch are essentially

honol ogous t® th Lt j i -T. .
subst ant 1 al 19 hodBf ety SHERe AR oE S0l e ERa TR £ Wb d 2R i Bhuciic
| east 75% pr ef encdlageodditg tarteauplesf aidbicprdifsoany ofabe fipstedecorabingd thivde
than 95 % 96 % 97 t%r 9 %o%; 9?% The actual percentage of honol ogous
nucl eoti des pres%ﬁ?ﬁc iR eéj RiePé ’cfmgci d according to the present invention

wi || dependepn t Bstedtingatte douipley fortiedinGlepal cogssting 0f titnutictdaRl 42bekiRiGo aci d.
The percent nodification can be bast%d tigon thg total nunber of nucl eotides
present in the n@&dl i the gﬁt,ogecond and third aspect, and the capture probe and the detection

probe.

In an embodiment of the fourteenth aspect the defection probe comprises a detection means,

and/or whereby the capture probe can be immobilized to a support, preferably a solid support.

In an embodiment of the fourteenth aspect any detection probe which is not part of the complex
is removed from the reaction so that in step ¢) only a detection probe which is part of the

complex, is detected.

In an embodiment of the fourteenth aspect step e) comprises the step of comparing the signal

generated by the detection means when the capture probe and the detection probe are hybridized



The honol ogy can be determ ned as known to the person skilled in the art.
More specifically, a sequence conparison algorithmthen cal cul ates the
percent sequence identity for the test sequence(s) relative to the
reference sequence, based on the designated program paraneters. The test
sequence is preferably the sequence or23nucleic acid nolecule which is said
to be or to be tested whether it is honol ogous, and if so, to what extent,

t o anot lyetheptedepieCofibit Auetocacid scordhify ©hiy fahe RO RESNGCHRY Gt O part
nolecule is alsg referred to as the reference sequence. In an enbodi nent,

the ref &rsipbendarths pessnrsoizad puckicacikorparidhaech e as described herein, nore
preferably a nucleic acid nol ecul e having a sequence according to any of
SEQ ID NGOs. 10 to 129, 132 to 256 and 278 - 282. Optinmal alignnent of
sequenc &s aft gmbedimsar pistha fourteehid aspertube adkleie agid, tobye ddtectédbisathe modteicagid

al gorit hm. 141 1t b e_hagnol o

align megg%g% aggﬂi%iﬁ %gg}é%é%ﬁgﬁ%ﬁmg ‘eﬁﬁ&mﬁé?’f@a’e ;}gﬁ ]1)03(7 \%ﬁ%@g ﬁl,"d %fﬁgﬁ%@ t he
sear ch pmibe ot deteatiant proteeddngtised a Redleis avid&elignrancdoRfing SORERQ 1D NBN2551888) ,
by conpg#gghi%ﬂ%;gg¢enentations of these algorithms (GAP, BESTFIT, FASTA,
and TFA ysconsin Genetics Software Package, Genetics Conputer

G oup, 575 Science Dr., Madison, Ws.), or by visual inspection. 25 et al
(Altschul et al. 1990 and Al tschul et al, 1997). Software for performn ng
BLAST akafty gmbodimen of] the [fQurtegath| asprce thennusleyn agideto Nagt Jetetad isdhe aunclgipacid

Bi ot echpql: ar. gt | ' AHNGBI . - f r used
0 det ol o e oER SRt B kIR 1 SEOL Y Dy, [ 237 P st B AEThT,
e.g., BoaBTN ddtentionpuibe stingasss aquelves)d saqderBeASIRdigE 0o SEQL HD. 140i 281 and
sequenc§§§ ﬂf%ﬁ?%@?ribed in MG nnis et at (MG nnis et at , 2004). The
terminventive rucleic acid or nucleic acid according to the present

i nvention shall also conprise those nucleic acids conprising the nucleic

aci ds sequences di scl osed herein . or part, thereqf, preferably to the extent
Chat t hh BEOPIER, UaRstying fregBiesenh dnYeotin ds ilipotaesd P o aumedicmmeereef Nep- 1.
The t erHégaut ickims Wah@kd ReHE Pefples§ DitRlled! S8E) BEMid, rehahl AbsRd
conprise in an enbodi nent a nucleic acid which is suitable to bind to any
nol ecul ¥PerdeBLEIEMSf r om t he group conprising MCP-2, MCP-3, MCP-4, and
eotaxin. It will be acknow edged by the ones skilled in the art that the

i ndi vidual nucleic acids according to the present invention will bind to
one or Bwertutes of trunirleiphad ubasdingue thenpresent invaufieh asdescmbegnheeeibodn bent ,

e G R L e T O

pr ef er afal yombinetimcat ed nucl ei ¢ acid conpared to the nucleic acid nol ecul es
descri bed herein. Truncation may be related to either or both of the ends
of the nucleic acids as disclosed herein. Al so, truncation may be rel ated

t 0 t he HuMReras SRUUE HALIne MORG | 20bdsisroRins hBn g Wl Blifo A6l Sequbn® ackdrdii®Yo De
related to_the nucl eotide(s) between the 5 and the 3' term nal nucleotide,
respecﬁﬂ%&ﬂ@:NWbﬂéB@@ﬂFﬂFﬂHﬁ@btion shal |l conprise the deletion of as little
as a single nucleotide fromthe sequence of the nucleic acids disclosed
herein. Truncation may al so be related to nore than one stretch of the

i nvent iThe findiok dhat skori kigh 3 finith binding mickricacidstte MCRA coeldde iddrtified inmsahe

nucl eot | | The_ bi ndj f a clgic acid according to the, present
ovent PaReind af Babiy U 310 s L HEL e B oD G ORI SRR
I\/[klpl- I1, bividiet ﬁ aMeigeSmoNEiRe Adigottd @0 adbakio pratéin iDén ghgfeﬁﬂl %@Qﬂffb:)dltgﬁﬁm_@@ﬁﬁs
skilled.in e art .using.routine experiments or .usj.ng,or adopting a
ot hoakind Y Rer! BUAis Ao b Mresmainy SERLOSI LR DR AN S-S o
part. ldtiol résuits ik thd i RRKpEEAE affinifyhBoWh 89 HMbleic R thOPasic @B Such as
epr|C|tIg indicated to the contrary, that whenever it is reféerred herein
to thehﬁﬁnﬁing of the nucleic acids according to the present invention to
or wwth MCP-1, this applies also to the binding of the nucleic acids

according to the present invention to or with any nol ecul e sel ected from

t he gréeputinegrinstioeny daGRl i theOFla@ys MEPexangiel ledhea piasent ifGentore conldsmuer al
parts . |3 i I [ - Dnucleic acids or at | east one or
ever afupiifel? MEnfh G A B RaBlBEOe. P Pintin Hir Bl 2ROl RheshRRhr ™ o
t he nuef the ualeicdacidshaluld be ahara&seriset tih deras dareihed ebivcitotidSuwdlichnare [aiioc
acids are generally referred to herein as D and L-nucleic acids,
respectively. Therefore, in a particularly preferred enbodi nent, the
nucl ei ¢ acids according to the present invention consist of L-nucleotides
and conprise at |east one D-nucleotide. Such D-nucleotide is preferably
attached to a part different fromthe stretches defining the nucleic acids
according to the present invention, preferably those parts thereof, where




Also, if not indicated to the contrary, any nucl eotide sequence is set
forth herein in 5 -+ 3" direction. Irrespective of whether the inventive
nucl ei ¢ acid consists of D-nucl eotides, L-nucleotides or a conbination of
both with the conbination being e.g. a random conbi nation or a defined
sequence of stretches consisting of aftyyl east one L-nucleotide and at | east
one O-nucleic acid, the nucleic acid nay consi st of

desoxyT | HORCKE Rbictle 68 )Boreh PRRUGLESLS HEfS) Blhdf gﬁmct@é 120f3S ntotb%teefcan be
Desi gning the Inventive nucleic acids as L-nucl & c acid s advant ageous for
sever al categosioeds based r@ucslaleii Boxgsiagd same stmetntal deatyres aifd nlatnenta,l tegpegtivelyr Theg
nucl ei c_aci ds,. D-nu ac b S
sol ut i oS AR date%or eigcultS fm d Q—é B‘l SQ;PX}EII\{%([;‘ ° I%Ee;f gg? mEyp fn% er gmhga@%ﬁ@sj due
to the mﬁdgﬁptBa@p$2e;mﬂrﬁmbjpmMCleases hbturally occurrrng nucleases
particularly nucl eases fromaninmal cells are not capabl e of degrading
L-nucl eic acids. Because of this the biological half-life of the L-nucleic

aci d i STRE ildié 6ABS AdboidR BaBESeldt BNERMich shYS BB compaldilichit 4@ RRicHRfe and
human body. Due to the | acking degradability of L-nucleic acid no nuclease

degr adagssemiafy dwimelegons do damh ppiaecelar ametm 15¢dossd deredt.f Bea &y rt&zistagtially
therefr I t |y
i o HTRABREL Lodh oo I aReicn B o Agndibl b M1 0 LBl L85 ke

di sor deprsferablyfWisagd tost grefesiblyosorefthaue- % 94 %on B¢ Pe 98 Yaci Pomhi ch
specifically bind to a target nol ecul e through a nechanismdifferent from
Wat son Crick base pairing, or aptanmers which consists partially or

conpl et theyaddiial lpefvdtlagobi H@ﬁolo@c&fstﬂtmlebadiésypw‘dehhld the Imclehr 4cid adcotding acptherrer
being involved in the binding, of the r . tq.the tar et no cuI are

al so calFdt %Fe@eﬁwﬁﬁigpen 254 o P e legpidas Presert 8 o el B

whet her pdrQY nidtifickhVh 8in FNMhasedBord theRb@E Rithb@SofSRRbEIS raRAeR @E nuclelc

doubl e- stranded nucl eic acids. Typically, the inventive nucleic acids are
si ngl e-afd-anded nucl ei ¢ aci ds which exhibit defined secondary structures
due to the primary sequence and may thus also formtertiary structures. The
i nventive nucleic acids, however, nmay al so be doubl e-stranded in the

meani ng that two strands which are conplenmentary or partially conplenentary
t o eachTlat Hmol@ecaln)dardecﬁrmeﬂd tamkmhtootﬂxh eersod Bkiledconhers. Mbsdariplei:ﬂt‘ galtyo at he

nucl eic acid which, in gar ; %g adva ta eous i f the | ei acrd
i's presEA¥EnRs PmPasan,pl @F F?Iﬁlaaﬁs er"‘PS‘E h SHUFHCE PR | o1r offn €
I nvent i guenbdkBieitif€ iotBe FolteRR soBitntd, desedInahe ﬂmgnﬁteﬁ@w@ﬂﬁ paRyhehes. MRk at ed

to the single nucleotide of the nucleic acid and‘@hﬂ m% known in the art.
Exanpl €€t 1Sequeatrcis Riefarapycle issireareonredsis pad mejeculswhishds paifdo boesite R esan
(2003) ;tediuip @ﬁém&ZQQQhomﬂéE&R @ 9o, (Suvmat eﬁeﬁtl%@éaoméqt&rh& A&@ﬁ»aore&%reeen
(1995); Kawasaki (19 esni k (1993); and MIler (1993). Such

modi f i ceherahy sseln am;hq nlﬂclam atoecalpomlm re@ ogﬁéhﬂore&remacw% Imgnt he
2. \POS:chltdfoflue B8 seRAlntl lenDliGl OIRe AbidRlofduib e BHEKELCHAEIS more
consi sts SO0, e nucleic acrd accor ent Tnventl dn can
conpri s;ma”e;abiyl eems;temmd Itrkweclulﬁcﬂaemgl aquuérme ancueahhgdu anef $EQ. trmar(m dOam d
accordhgg 59 resegg '”%@f on §0ﬂsrsts of LNA nuc] eoti des g
enbodi et ; 7t &6 o LABrdi HEERmSRE R Sﬁ*‘?ﬁ‘e‘:ﬁt f rﬁ?@r‘?ﬁ‘%ﬁ? Fﬁi&/ be a
mul ti p%bﬁddcednagl @y Qh@tdcal hondTogy htgaﬁthhi 6f Siith & VaefinaSmithesd Weeehdn, 1S a
nucl ei ¢ acid which consists of at nucl ej ¢ acid strands, These at

Mosst B emaiaey AlgrasmalaEiin 21 NeFTTEng ViR Girellengh i nsch,
functi qped) Hrsjnﬂlé skatcifor 'sgﬁf@lt)t fhethol F %ﬁrs&@&eﬁﬂhﬁn (Fsoft & L GRdn, tl@@S)nH)‘;' eic

acid strand be derived Tromany of the inventive nucleic acid

ei t her ceinpalgiizag mtpéemﬁzntﬂtlenswémesﬁ @laorgtbmer(%é’ BES TETT, gl %rm@yTwm&l sing
one nugl ei i p f| h v

over al ;aj'em}’g S%ﬁlggag}%}d&%%dé)%%}g Igal%k%cl’ ecrg%teggsﬁdf "%’E’Fegsgadn i ﬁlsg%t %&?rﬁdg g)eeond
part ofviddivenpWes. pbt bnvstadimspediod. It is to be acknow edged that both the

cl eavage and the synthesis nay be applied to generate a nultipartite

nucl ei ¢, _aci d ere tgere are nore, Qa? t¥n str.ands as exe g{red above. In
ot her Famplgeofgn §ovitehle fogc &‘E’t‘}‘%a?c‘éﬂie‘etl% Yd'?f ®r ent
from t WRosthhinda P basie HXRl LIFRMEA Hardh tho fHREdishfet "BGLAST e, @tghﬁltsdhlui hough
a certain extent of conplementarity between the various nucl ei ¢ acid parts
may exist. Finally it is also within the present invention that a fully
closed, i.e. circular structure for the nucleic acids according to the
present invention is realized, i.e. that the nucleic acids according to the
present invention are closed, preferably through a coval ent |i nkage,
whereby nore 29 preferably such coval ent |inkage is nade between the 5

end and the 3' end of the nucleic acid sequences as disclosed herein. The



A possibility to determi ne the binding constant is the use of the so called
bi acore device, which is also known to the one skilled in the art. Affinity
as used herein was al so neasured by the use of the "pull-down assay" as
described in the exanples. An appropriate measure in order to express the
intensity of the binding between the ngcleic acid according to the target
which is in the present case MCP-1, is the so-called KD value which as such

as wel | gt %{Aﬁé%hﬁ!%i! af. Q90 hiSd ARDEIELRANDOTY. BsRwWkRFdNpdrRdrilig BINESE khdlyReid N
the art. he nucl eic acids according to the present invention are,

char act ptilighyd ayajlablecéirqughnthr ONgtianale Ceptep iy otgchnolagy kipfermatien JhefgaBsr t he

nucl ei Ca»ﬁqf‘agj e g&ﬂmgma%ew@ WRLL 3P BbrclH A t%eﬁﬁeﬂcé iaéitfeyvu%mme AokRapal ue

of about sald to be characteristi or a non-speciTic binding of
a nucl eieilalle drolro NEBl ae.ge BLASINW fot nixdecdick soyenckiye dnd PLAS Polfersariimo tanid art |

the KD val ue qf a,grqup.o oun such. { ucl ei c acids according to
t he pre%egﬂ‘fmf:ﬁ\%%qeg%fﬁbegf’é{\/{/ﬁ%ﬁ&ﬁ@g?@ 3 ?Félrfrghgjpﬁ')The above- nenti oned KD of

about 1 ).11'4 is a preferred upper |imt for the KD value. The preferred
| ower | e terhiGhvdnive ibclefe 4ot B huddéib Aciddacobreligd & Gl pisseftinvbrionbdil] ald

pi conol ar or higher. It is wthin the present i1nvention that the KD val ues
of i ndi eanewee thase naFlgicarsidsscamnriinggihe Ausero-acidsssegperces aisrigsadi AweiA o el
range. jrefe %&&a&m&é Rt %t @ehided aBYs 6hO08 pate AOMvbived tn e BRRAngNot hi N
this range and any”second nunber wthin this range. Preferred upper Vval ues
are 250V hrithel®0n itfentive hagleie dcidoaseprefezdblpe ysesl kergo, shial| alsbocamprise inNn 100

pM and 1 M The nucl el ¢ .agi j 0 D,
i nventi %ﬁboﬁgge%g eucgaﬁ%/a‘f“é r%})tl%l %rs(%i& bgée:gJ ?%g'? § t%ﬁggﬁ (g?ce‘ﬁ % %aﬁ%?eda{gﬁgq{}% &BiRd to
t he t ar@aipriviged0P@, MQIP-9j MICPbt aad kataxih cd gédl be acknberlaptd bhtke onbeskalialia

preferred | epgths.of .the nucleic, acids. according to th r nt, i nventi ons.
ot cal 5 artiRd (e HGYIOwS MFtRaisiis FEeaTifE 16 hairet risaton P {id orhee o
acknow gdaadobyuchhBorAgss, Juch Imeleichacid 1@, an tant digodansnt] sl g thebaicieeacidd and
120 is a possible length for the .nucleic acids _according to the present

i nvent i Blentiesedeprrbed herewn, prmdedvative andier ¢ aEpbRlisrthereRd, Wherrky ichdewative
accordi zﬁﬁg/ &ﬂnét%!%di{?g %(é) SPfera by 8 HunOfle PhRIGERIE BSmPire@RAME ndleit Qcid Mdlecules

nucl eotides, a to 80" nucleotides, about 20 to 60 nucleotides, about
20 to SBseibet doreinddsunsatomamey be sdated tosgithguer eashjof ghe. endgof the nugieig ackisest he
present ,.i v Lan that cl.el ' [ [ -1 S.e. ety
i on SPREPRBrSh L1 Ry Be RELEE (f RELSPCAENE O SRRSO P
al | ows rHueleitoalid,yi.d. He nedyabe edlaed $4 itles nofledtide(sh betveen the i5H and the Bhderofinal anong
others, residence tine in the aninmal b referably.the h n_body., A
par ¢ | CuEiEP i Fapestiv s MPitodeaeoPn SRR TRETR il bR %t THElSing
HESy| atdueRo@de bR MU GEQiticAE it RGOt Atidg dieldshe hpfeRS dittindativie Mdyoalso Bs used

herei n PEG stands for poly(ethylene glycole) and HES for hydroxyethly
st ar ch.relpedyp smorethag onp sEfteh aﬁflhg? i g@g\’ﬁ apdeif aed(Dnwhsrshl Hesheich fappe 33

nucl ei qit@é:%bdo&c&mé&iﬂ& 142, rhe bRugRHa ﬁa%yeg@héia %c%&ilhg%( URUSseAP SHvkheGdt | On

consists of a PEG noiety which is attached to a nucleic acid according to
t he pr esderablyrtoarmplocule sESyed friownthe grgnpedompaising MEB , MERZn M-8 hMCP-

nmodi fication of a nuglei i C i : h . ” j eby
such ot £ogath o B kFirfiol by gRAERS Hihdy 1 iy BGAE Stk WERhAR, WE6s °0Y
aci d aasiag @r Agoptingth@ethné ae describukhdreinnpreldnalde andelictibehbéremsinabe eedniplas t he
process of nodifying a hucleic id using such nodifications,.is.described
P Eur 9palt Baviete Aot prape prosge Sudiop, B BT etaiaGa R A «

her ew teBntkAg,QhRONRIBEr iifisirbforred héreinly thybinihg lof ietnucldRy adidy @bbiding! ddahe

mol ecul ar wei ght of a nodification consisting of or, %onprniing @,hi 8

mol eculPEseRieinyERtiopTPery With MEdat. hisopRplienatsor e D60bindies s, the rrisicapigs

20, 000 : Eaxn] i F 8 asUsBud b&RnfRhecul ar
el ght *rar e B pen R o K ey e B P St

pr ef er MITR-2f Mgi+5 NOD-4tapd £8@XMO0 Da, particularly in case of HES being such
hi gh ol ecul ar wei ght noiety. The process of HES nodification is, e.g.,
described in German patent application DE | 2004 006 249.8 the disclosure
of whi @he nsclbieeids abcordiag tpthe atresdnt invéntion @ryi beedithebp-nueleragiiser Lhtuciesc

wi thin the present .invention that ejther of, PEG.and HES.may .be used.a

61 t her SSiOF (IREEROR; s RO B 5 o A clfcid BuATHOR i Bat iy mar
appl i cati ons W2005074993 and PCT/ EP02/11950. Such nodification can, in
principle, be made to the nucleic acid nolecules of the present invention
at any position thereof. Preferably such nodification is nmade either to the
5" -termnal nucleotide, the 3" -term nal nucleotide and/ or any nucl eotide
between the 5 nucleotide and the 3' nucleotide of the nucleic acid

nol ecul e. The nodification and preferably the PEG and/ or HES noi ety can be



32 such a distributive profile would allow establishnment of effective |ocal
concentrations in the target tissue while keeping system c concentration

|l ow. This would allow the use of | ow doses which is not only benefici al
from an econom c point of view, but also reduces unnecessary exposure of

ot her tissues to the nucleic acid ager, thus reducing the potential risk
of side effects. The inventive nucleic acids, which are also referred to
herei n @se bh@vedCp@isCofahit dacleic aciddirdgrebant hb o-mickeeRidd fvanédsdone andivas) t he
ant agoni sts according to the p[esqu l.pvention may be used for tpe

gener at P& Yrthepyrlgia asidy are denugleipaficsa kphiermSpan” abtie cufigisiacyls shall mean as
phar mac gyel S e GARRORIC! S0h ARSI Qiddark QechdSIP LSO 1o IE¥ERtS B0 18P DIRLRE: at

| east one of the inventive nucleic acids, optionally together with further
phar mac esids, cigbieptivady.i Wherelpng omndspartipidarbb prefwed rephodiment,nthel akeleigcaaids
pref erabl ¥ A6 o e @ge%ﬁaﬁxg%loﬁakd&éisﬁ%%'L‘!&c‘fe%‘ﬁa% flg! fh%'rifs HGR, Rl cament s
conprise 1n etrerr enbodinents at | east a pharnmceu |caﬁly acceptabl e
car ri er nuchutide.c8uichi prnunieytidee js erefprablyvaditeched biof & gpart BfSreng| fumo the soktchéson,

referably.a 5% gl ycose .salt bal anced sol ution,. starch,, sugar, gelatine or
Py ot ndstingtt the, Shofei BSias Recordify 27 SRCpeSah inyentio) SPERLIZ DR sl ttedhown
to the gRaeski ldi@sbtion Whe cﬂ!iérh%ahg o {he MRleas hBidWseRgeReYPicfteatler $QR D-

skilled in the art that any enbodi nents, use and aspects of or related to

the mediuskeft isqitaelid abpdaarrus thaBhof 81 srgtchesandapfpmy cuplels acy! aqeerding to
phar MC kgl iGARRBS! bRl Rly. [RG REAIGM Lt ERbOAMAD dudtl RuMESRRs ke

i ndi cation, diseases and disdrders for the treatnment and/or prevention of
whi ch t#eé anecipeter aicd tiskert heefostidy mifaching welificangnssiuch ga PEAhdndndtisctnthet s i n
accordance.w t L Pr g | D.AgRaLgance with the present invention result
fromtﬁﬁ?lﬁﬁ%‘%éﬁgﬁ ?Egﬁpﬁ Fggﬁrecgagg indirect, of MCP-1 in the respective
pat hogeneti ¢ nechani sm However, also those indications, diseases and

di sordeyrs can be.treated,.an revented.in the t hogeneti c chani.sm .qf

i on Vs 95 yiin A GeESuRaR R BRRS inyentar uhf hup bk o PR PSR AP S | y
i nvol vedolehilles des@ibell QUi BrthéinentREGSn Stk betheirmutioR RId sehhiaice(Epart ligdiear | y
those nucl eic acids according tqQ the present invention can_be used insofar,

Le. fprtﬂﬁma&ﬁ%%%le?t?ﬂ?ﬁ%eﬁ@c@)nmt%E“BYQS‘_&%IQF tg'é?ﬁs“é?OWIBF‘_SIE,g” RCEOBPIFAH” 4 and
eot axi Nyya iRk lferhrRicB iR GIch@Rbolintilt in'tBS RE&TAY & dbntaiAnPbr WnbiBidddE: 2, MCOP- 3,
MCP- 4 and eotaxin, respectively. Mre specifically, such uses arise, anong
others, fromthe expression pattern of MCP-1 which suggests that it plays

. : | as. i o _ . _
cor i el i the QLB ARG i o BheiB6 B0 BLARAG 1RE pRURROMMGL 88
and autpaitrofuhengdr sedse scid whsrebp thasnionpdr moldiel aid ddbiprisehsyedobpartssttevebytad be

d in the brai f f.ocal i.schepi Kim 1995: W 5
Gur g et sHSR R T de Bl A BrrOBIRERD My Aty RefiiBo HEP PBdBeReR R Be ot 1
1993; Ratitk p&¥(sP8i0hgse (ddolr Audidly adis i beERBErtcBlor e Ipchutieid fuad(s) drotielos

nmononucl ear cells in the disease, process illustrated by these ani mal
model s SRl L-BYClGiE r (OIS )a IS MEPIPIIREOTS aRagy B8 used AN| eRTgECting i1 they prgesht e

ar gues :j . f | _ i i y }
gues hRnfi@y AheQf otRer' A of Rl 18n L ﬁmac'x@i@ elﬂ‘l@cﬁgn% @imogaﬁ&ci wﬂ%éfm

chenpattraction and t#us chronic Tnflammation: (i) -1- or - i ci ent

m ce sHiiv entirgtmdiryinr & gadisdlangembiphtzane ceh@rbibica ifenciies pende isditfeeenp titoar wi se
appear i, ng. No iel. A ith : i 99y. )epiet{ 11),
Gosp; 1 SRR PP B Ekipdiba o MEDN7 P8 pbiHe cHRHLR%: tPdlow berilhuipl | 0
ef f ect othef mddiculen whoely sush et ingilentes tpoeferablyi are ribfifeyenyttfrayn MEP| edkihneg, | n
several infl.ammtory nodels (Llo 997; Fyrwichi -2003: Egashira 2 X

R T & A A e e S LR T L BB g L kg
(ii1), pMesdit Link@ieoh StharticRicuatedictdtdingny ihef ineeftRinotomstsseas aadividaall act
MCP-1 is thought to play _a _role in nanyﬁ%bgeases w th and wi thoyt an,

obvi ousombineh MekRSEyScYBith 6h dift Dudlein 254IS oA PRSP BVETHIoN: Such Redric 2sth

Hos akacérggjgt‘fls;in 0965 thd A03eic L Gfihe PRIGit ifRhlibAN S alR9kompR8&I bying 838
(Wada 1996; Vi edt 2002), restenosis after angioplasty (Econonoud 2001),

al | er giengerchuglstcrasid. (Al am 1996; Hol gate 1997; Gonzal o 1998), cancer (Sal cedo
2000; Cordillo 2004), atherosclerosis (Nelken 1991; Yla-Herttuala 1991,
Schwartz 1993; Takeya 1993; Boring 1998), psoriasis (Vestergaard 2004),

i nfl ammati on of the nervous system (Huang 2001), atopic dermatitis
(Kaburagi 2001), colitis (Okuno 2002), endonetriosis (Jolicoeur 2001),
uveitis (Tuaillon 2002), retinal disorders (Nakazawa 2007), i diopathic

pul monary fibrosis and sarcoi dosis (lyonaga 1994) and

pol ynmyositis/dermatonyositis (De Bl eecker 2002). Therapeutic intervention
with anti-MCP-1 agents - or CCR2 antagonists - would affect the excess

i nfl ammat ory nonocyte trafficking but may spare basal trafficking of




One of those targets, for which robust data on expression and

i nterventional studies with specific antagonists in appropriate ani nal
nodel s exist is MCP-1. This protein has a w dely non-redundant role for

i mune-cell recruitnent to sites of renal inflammtion. Infiltration of

i Mune cells to the kidney is thought 270 be a naj or nmechani sm of structural
renal damage and decline of renal function in the devel opnent of various
forns ot-fuckiveyiddias eadeherof hretyple a0ids camsidting of Lauckotides pirefetabOheimBikiine s

i ncl udi ng N%E—l pon stinulation in vitro (Segerer 2000); there is a long
list of camplish ofilicleetififger MCP-1 expression in vitro including
cytol ci nes, oxygen radicals, immune conplexes, and lipid nediators. In
heal t hy ki dneys of rats and mice, MCP-1 is not expressed, but is readily
upr egul Btragleiiacidsgs psed hersin are noeleisaoids cansisting pbRingclepiidas: Prafstrblyscopsistingal
infla ne conpl ex gl onerul onephritis, rapid progressive
gl onmeru on@g%Pﬂﬁkpglggb %?gratlve gl onerul onephritis, diabetic nephropathy,
obstructive nephropathy, or acute tubul ar necrosis (Segerer 2000 Ander s
2003) . S|on da s do_correl ate wi th.the
Fespect TDEEREPELS Bl P8l fheleihecimalech R sl oER bl St Rinadie matick e |
1998; Mﬁg&mgggﬂpHmﬁﬂ@ah@ﬂﬁmbggmyenal expression in human kldneys S
associated with disease activity and declines when appropriate therapy

i nduced di sease reni ssion (Amann 2003). d omerul ar nmononucl ear cel

infiltr 0 { t , ;

ol orrer U bSc] A mdREERE! B B A en e  RREP ™  as™ an

i npor t adirectioh.e in the recruitnment and accunul ati on of nonocytes and

| ynphocytes within the gl onmerul us (Banba 2000; Morii 2003). Locally
produced MCP-1 seens to be particularly involved in the initiation and
progr eskieepective biiatibthémhe ﬁzsaehﬁbeahumqe cofsistsl o€ wrmeledtdés) Laplestidee ’k &

usi ng trans wi t h. nephrot oxi ¢ seruminduced ne hrltls

was mai TPl Sh0 Catchoi i de, ERRO G BEE 2 b SN W%ﬂ frdiedce) | s
and i nfihérRt 86 straaRs 'é@ﬁs@s@ahF @Eht Radt rén& DewkBb@dSrdt dt ddast &S BAGcleid REIIMER- 1
nmedi at ed activation of tubular epithelial cells is consistent with t he

not i on Ruskic agsPmay egist pmwrtbenqqmﬂ%fﬁh tiepryclaotide(s) erfqombinatiprsythergof.
hal | mark of progressive renal disease (Wada 2001; Viedt 2002) 35 Due to

t he honol ogy between MCP-1 on the one hand and MCP-2, MCP-3, MCP-4 and

eot axi nDengnitgethe titnentiveanatieit heidsag Laluclercictl isaadyantdgaoys for seharalpreamentL-
inventio i d.to MCP-2,

VP 3, s aRe e B oy Rhgring BAHE shigkl Hodbe full e

t r eat mafot verprsebininhiaqoecms dolatiomh &gr}mﬁicalaﬁiz nabmlaymk ammdmrtﬁolwgi&l&amw@ 3,
MCP- 4 apd eotaxin, respectively eith [ectl irectly. involved.

| nvol véti€al® PrePadespe dg%sﬂn‘f?et"&‘ﬁ‘deﬁ%én af“ﬁ%! |°1°c gg r’B@ 81 P ful e
whi ch 'zﬁxcleﬂééﬁ)'ﬁ‘b%ﬂam&al B&1siré @36 Bapabl FITRYRALRA-hiQE: QYRE! BAAuLNSE, thieyer al

or all of its functions in connectlon wi th the pathogenetic nmechani sm

under | \hiolggied halfilide akthe Liyeleis acihis sigificantheingigpied ip suchiesystere Hicluding the f

decr easgd, 41, 44h k I 0 cany

i ndi cat or %f ?uﬁﬂﬂﬁf?éggeD&?% %1%%?£§@%§Q§ﬁghr(g?g&gggﬁréﬁgg%ﬁﬁgg y, such
that t tﬂeg:ssimwmcpmdwmdaue @nmatedrandrtbeme@mdvafgcptmmsm@etthtneﬁain thewb@sﬁtist 0

t he one(s Se din.a su not ufferln m.t.he di s
bot g aupest SEEl Gy nferBie SRSy o s b Bo kB NiiasE bR e )
bi ndi n@f disedsed andasridikerdeecimroliving th@plbf@c@bﬁﬁiﬂmi‘lmﬂditt goidd whiek sgkifishlh or

bind to.human or ski l |l ed. pers era unpder st and
Chat ¢ REchioR: Eogst ﬁaql?fgf%ﬂ‘gp ghee %Fwsabgtfﬁmnﬁgf %pB Sohat imRt Pon can
easi | y ap@miesamhitiPEorsRe pak@dly R RbmpRicR)Y 6M-heilectiadyd, YartRuRER A5 ihShede RARY of

di sease as described herein of humans and ani mals. These nembers of the

nonocy the anvses deingderalyrd iprthe Bindingafthe antamenyio the argefpplepulepmp aso gt 4 and
eot axi R,k edhare a high degree of sequence simlarity with MCP-1.
AIthougﬂ ot exclusively, eotaxin, MCP-2, -3, and -4 interact via CCR3, the
characteristic chennkine receptor on human eosinophils (Heath 1997). The
CCR3 rec I jtions aneous

T oot 1 T sRovtty HEFAhO A BS IR ARbike SRRCLARRS s AT WA Co)
carci nﬁﬁiﬁel(‘nl(‘lﬁﬁ a¢coifbio th&mx&nsqneeeg‘arcnedsngheﬂieﬂdre@a&eplrekmei s-matleraickds) n are
directly associated with asthma di agnosis and conprom sed | ung function
(Nakanmura 1999). El evated expression of eotaxin at sites of allergic

i nfl ammati on has been observed in both atopic and nonatopic asthnatics
(Ying 1997; Ying 1999). Also, nRNAs coding for MCP-2 and -4 are
constitutively expressed in a variety of tissues; their physiol ogical
functions in these contexts, homever are unknomn Pl asma NCP 2 Ievels are
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In a further enbodi nent, the nedi canent conprises a further
pharmaceutically active agent. Such further pharmaceutically active
conpounds are, anong others but not |imted thereto, those known to control
bl ood-pressure and di abetes such as angi otensin converting enzyne (ACE)

i nhi bitors and angi otensin receptor bReckers. The further pharnmaceutically
‘active conpound can be, in a further enbodi nent, al so one of those
conpoungdsuvibic @bids 666 enichfid ddidsadrivatiztiel thepate TONG | RNA Omay bepresint 83WiNHe-C
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Such cogpAHRfRuEaY ali8s whith AhitRiinkd MchRthry Srucin@S Qhdle Bk driliBA Sequence
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ant agoni st or a chenoki ne receptor against or antagonist. Alternatively, or
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nucl eic acid according to the present iInvention. Atefrnatively, the
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and eotaxin. A still further group of markers is selected fromthe group
conprising autoreactive anti bodies in the plasma, such as, for exanple,
antids ' ' [ t.or, i ,
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particylarly those far which.,the dicament, of the present ipventipn.is to
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ef f ect Maydin derered Forcemon! Be lnyratuc prdpiageids by genslsaving the nickie sidiicament
of the ﬁgﬁse@a@%o'sﬁmtcg% @,Efuat,e%gi.g SRCARL@A8A  corrliRnbBRab I LHAL paift fo#Ghe Of

the co nation 1 ncl udes isnot [imted to, pharnmacokinetic or

phar madmogyiieeri.c. werabloniclsie acid and amghdr ropleicrasidcamsspendingrioghe savendipatiof ¢
agent s,, Adnm Rni stration t.he I i i i jcally
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may, but rally is pot, ipntended to enconpass. the adm ni strati. of two
o iror EXeSTPIEA 280 07 SRt oLt i deasC i R 2cidhpadmhora B A

r egi MefSm! stk RBRtcdhplenanthra bid hybaidising tb@8dH dthérnlthbgzhGOsdaimadteanss of
the present invention. "Conbination therapy” is.intended to enbrace

adni ni SeRElemeRary betesa ther@rigpriciac g@iﬁ%‘g 9y &Xi€equenti al nmanner, that is,
wherei n each therapeutic agent is admnistered at a different tinme, as well

as adm nistration of these therapeutic agents, or at |east two of the

t her apEirgliy itaigalsosvithin tae pighsnt apmention that p fully alesashi . cneiraubar stragibeet igntheal | y
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adm nistefing to a subject "a single capsule having a fixed ratio o Fach

t her apeuthiec p@gentinvemtibm anellctaspd, eprefrabdy) ehroagis ul es/afeor liebage, ofhetdbg more

t herapeutic agents. Sequential or substantially sinultaneous adm nistration
of each therapeutic agent can be effected by any appropriate route

i ncluding, but not limted to, topical routes, oral routes, intravenous
routes, intranmuscular routes, and direct absorption through nucous nenbrane
ti ssues. The therapeutic agents can be adm nistered by the sane route or by
different routes. For exanple, a first therapeutic agent of the conbination



intranasal, intratracheal or pulnmonary with preference given to the route
of admnistration that is the |east invasive, while ensuring efficiancy.
Parenteral administration is generally used for subcutaneous, intranuscul ar
or intravenous injections and infusions. Additionally, one approach for
parenteral adm nistration enploys the2@nplantation of a slowrel ease or
sust ai ned-rel eased systens, which assures that a constant |evel of dosage

i s mai nprferly sidhasovales limkhde fsmmule Heowdeheheo$ démibdnd thk 3t knd 6f hb@ualtic.acid
Furthernore, preferr & medi canments of the present invention can be

adni ni stegpERses 7 IS BAFEN. f or m vi a topi cal use of suitable intranasa
vehicles, inhalants, or via transdermal routes, using those forns of
transder mal skin patches wel | known to those of ordinary skill in that art.
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di spersi on nedi a, coOatings, antibacterial and antifungal agents, isotonic

and abstbe présent wed MG, agéﬂtsecaﬂmi Khevaluekehiclrie sueheanfvel (b nreghtidafon it

agents es is well known in the art.
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nmedi canent of the present invention. In a further aspect the pr esent

inventign is related t h naceutlca ition. har ce tical
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creanms, |lotions, salves, inhalants and the |ike. The_use of sterile
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al so be particularly useful. Conpositions may al so be delivered via

m crodevi ce, mcroparticle or sponge. Upon fornulatlon a nedi cament w ||

be ad din
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o onpPBTt g dm s s e ina e B eE RGeS Hapiafe e Endi o L
of conpasietd PN avd1EmBibHiBesS liewifichetdRRAMIBA LA HynBe bicki skillbdah 1oy art that &yb] ect
to be treated. Specific f actiye conmpound required for

adni ni X688t Pewesre heapd 6%3 gégﬁt?dﬁ%&%ﬂb@r ﬂttenl&?%ﬁ?lét BereFdinghip Bedrsettul i ar
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the active conpounds Is typically utilized. Suitable regines
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adm ni R i s and then giving
furthe?ﬁcg%)lﬁltegsé ]F]Dgléﬁggg;es a Pgerst%lgrai)%t%?(\)/g ﬁu&%gfr&% nst ance, for oral

adm nistration in the formof a tablet or capsule (e.g., a gelatin

capsul e), the active drug conponent, i. e. a nucleic acid nolecule of the
present invention and/or any further pharmaceutically active agent, also
referred to herein as therapeutic agent(s) or active conpound(s) can be
conbined with an oral, non-toxic, pharnaceutically acceptable inert carrier
such as ethanol, glycerol, water and the |ike. Moreover, when desired or
necessary, suitable binders, lubricants, disintegrating agents, and




The medi canent of the invention can al so be adm nistered in such oral
dosage forns as tined rel ease and sustai ned rel ease tablets or capsul es,
pills, powders, granules, elixirs, tinctures, suspensions, syrups and

enul si-ons. Suppositories are advantageously prepared fromfatty enul sions
or suspensions. The pharmaceutical coffosition or nedi canent may be
sterilized and/or contain adjuvants, such as preserving, stabilizing,

wet t i NgitQd withiulthé prgsenginageivhshat siod miclebnagidsatind eses hereal dosnyfrize a megety athichg t he
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Furthernore, the nedicanments and nucleic acid nol ecul es, respectively, of
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cont ai Rudikdiide anddest sudéotide bf thetiuclerid molegulsaubst ances such as wetting or
enul sifying agents, pH buffering agents, and other substances such as for
exanpl e, sodium acetate, and triethanol am ne oleate. The dosage regi nen

ut i |i Zirh@ndolichtis SidGrareialy Tt PEG! £3/R HETRBiHANME He httadHR8 RS Bleinvelele, ackf t he
present invention is selected in accordance with a variety of factors
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part i cologr mapifatmsoprefeadtlly ohe veofore iGoymsiior JAES oneletyadn gy esibiotimsgt the
physician or veterinarian can readily determ ne and prescribe the effective
anount of the drug required to prevent, counter or arrest the progress of
the condition. 43



The nucleic acid nol ecul es and nedi canents, respectively, of the present
invention may preferably be adm nistered in a single daily dose, every
second or third day, weekly, every second week, in a single nonthly dose or
every. third nonth. It is within the present invention that the nmedi canent
as described herein constitutes the plsdrnaceutical conposition disclosed
herein. In a further aspect the present invention is related to a nethod
for theiddiveédaltifker @holecubdidijaclids ridto thes one PEDmosdie br HESahdertto awaelerintid he
met hod conprjses the adm nistration, of har maceutical ly active anmount of
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substituted to & target-binding nucleic acid. In antibody-assays using

unl abemsdificationds)- ofi thel pngjeiantidboeieatest dsedistéased hersim dnsl the fue madslijeddauseiby a
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conpri %Ingaﬁﬂrpp(twgp@y/wg@nd Cy-5, and such label is detected by an anti body
di rect ed agai nst such label, e.g. an anti-biotin antibody, an anti-Cy3

anti body or an anti Cy5 antibody, or - in the case that the label is biotin

- the babelerl & 986G B SELAPLAYAHN LIS tg@\f{ueie& WMt isdidky Fl@xlekrﬁt;dcphgp to

biotin. Such antibody, streptavidin or avidin in turn 1s preferably

nodi f i eempvisehany medifieatidnvand pardcylagdy gio bigh aodleadar weightemegifwation euch as
fluore . I | ap, se t] [ i nent
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anal yssdwsyrefereatadrtsidintion té ary tamansrgambetisianint the bedi Wudeicectd apentswaths i s a
nol ecul ar beacon. The net hodol ogy of nol ecul ar beacon is known to persons
skilled in the art. In brief, nucleic acids probes which are also referred
to as nol ecul ar beacons, are a reverse conplenent to the nucleic acids
sanple to be detected and hybri di se because of this to a part of the
nucleic acid sanple to be detected. Upon binding to the nucleic acid sanple
t he fluorophoric groups of the nol ecul ar beacon are separated which results



(c) reacting the sanple with the nucleic acid, preferably in a reaction
vessel whereby step (a) can be performed prior to step (b), or step (b) can
be preforned prior to step (a). 1In a preferred enbodinment a further step
d) is . provided, which consists in the detection of the reaction of the
sanmple with the nucleic acid. PreferalB2y, the nucleic acid of step b) is
immobilised to a surface. The surface may be the surface of a reaction
vessel suhha dtributiengtdfide woulieallew esthilisbineat of efffectiveiodaheomuntaiomas of tiae
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However, it is also wthin the present invention that the nucleic acid is
indirectly imobilised to a surface, whereby such indirect imobilisation
i nvol vethd meentbe nukleir doidst hbichconplon esferrat toshapein as dfe nuvias agdd anvoystinng fver s.

Such fupther canmponent i referably a ¢ und whi ch. specificall

i nt er acth€ RSP 1”%@&31&&113?35 angagf)gls% cfoﬁ%g?? &eﬁeﬁ?@ﬁg@g na{?%gber% 4f%d to
as i nt efhaChdnefutipAr émafanufbird bisa TRdiaiest t hehahledivhmemt oofa phemavealtiesic
acid to the surface.. The jnteraction  partner is greferg?hé.selepted from
the gr oRFROSIIER i ASFATEInAULItBT EresElt dBYERHER YRMAS gbdeast,pns of e KX ORESH es.
Pref er Rl dpBpdIl! @@fler OMMPAUHAG! phirBeudBiIl) Adive EBfuoiM] WIRRIY e
monocl onal “anti body. ‘Alternatively, the interaction partner is a nucleic
aci d, pine¢mivabhueleic fagik toreferablynees$ edscphasmaceufipally setbvee campundy iself udrahi onal
nucl ei c_aeid | t i, S B S L18Q8lHEr S,
and nuc §§89%%§H§§§ﬁ§§ﬁ935%9§¥ eég%&%%ﬁﬁﬁggf%i%gﬁﬁﬁgﬁgﬂﬁgr?mﬁ%bgﬁe nucl ei ¢
aci d. |8uch darridrheay bd,teeg. navbicnebuéich B Syeghecose khelubomdirefgrably 2 138 plucéssi sltaci d
to the rface . is nediated by a.nmulti-partite jnieraction,parthner. Such

mul 41 < PECC g RAChoTt e EE R T Rart pasplybl Sy sOp Rt Sl el

par t ner ge @éncadilyl Kibahas tHeWhe Bkitled @y the amdt sill bgadkhowlctiedstiy thve plason shildedain
second nenber, whereby the first nmenber .is congrised by. or attached to the
nucl of e ATt dhitr Y FRPOSHRTIRY e Al FIEES A R EHEHIrS t meBispPraal By PRt
sur f acenyehifgn M15d BlithBIE td Rt Phasiac@iticRiadohipRkitios ob iRfRésM Mvéflog ah@dickr om
the group of pairs of interaction partners conprising biotin and avidin,
biotin ¥wrd streptavidin, and biotin and neutravidin. Preferably, the first
menber of the pair of interaction partners is biotin. A preferred result of
such nmethod is the formation of an immobilised conplex of MCP-1 and the
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and antéspedivels. i n their various enbodiments. In this enbodiment, a
particularly preferred detection neans is a nucleic acid according to the
present invention, whereby such nucleic acid may preferably be |abelled or
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various enbodi nents described herein. Such detection neans are preferably
specific for the nucleic acid according to the present invention. In a nore
preferred enbodi nent, the second detection neans is a nol ecul ar beacon.
Either the nucleic acid or the second detection neans or both may conprise
in a preferred enbodi nent a detection |abel. The detection |abel is
preferably selected fromthe group conprising biotin, a bronp-desoxyuridi ne
| abel , a digoxigenin |abel, a fluorescence |abel, a Uv-label, a

radi o-1abel, and a chelator nolecule. Alternatively, the second detection



wherein the detection | abel is a brono-desoxyuridine and the second
detection neans is an antibody directed agai nst brono-desoxyuridi ne, or
wherein the detection | abel is a digoxigenin and the second detection
means. i s an anti body directed agai nst digoxigenin, or wherein the detection
| abel is a chelator and the second detigcti on nmeans is a radi o-nucli de,
whereby it is preferred that said detection |abel is attached to the
nucleic acid. It is to be acknow edged that this kind of conbination is

al so applicable to the enbodi nent where the nucleic acid is attached to the
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The rational design of drugs may start fromany of the nucleic acid
according to the present invention and involves a structure, preferably a

t hree di nensional structure, which is simlar to the structure of the

i nventive nucleic acids or identical to the binding nediating parts of the
structure of the inventive nucleic aciyds. In any case such structure stil
shows the sane or a simlar binding characteristic as the inventive nucleic
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anal ogues, MCP-1 agoni sts or MCP-1 antagonists nay be found. Such
conpetitive assays may be set up as follows. The inventive nucleic acid,
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agoni sts or antagonists may involve the use of a cell culture assay as
known to the ones skilled in the art. The kit according to the present
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various ingredients. The pharmaceutical and bi oanal ytical determ nation of
the nucleic acid according to the present invention is elenentarily for the
assessnment of its pharmacoki netic and biodynarnic profile in several
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acid a;&&&&%&g 8 the present invention is provided. Wthin the detection
assay 1003 probe and a detection probe are used. The capture probe
is conplenentary to the first part and the detection probe to the second
part of the nucleic acid according to the present invention. Both, capture
and detectjon pr can be foyned cl.eoti des, .nodifi ed DNA
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i nvention. I's case the capture probe Is | nmo sed to a surtace or
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skilled in the art or by D DNA nucl eotides, nodified D DNA nucl eoti des,

D- RNA nucl eotides, nodified D RNA nucl eotides, D LNA nucl eotides, PNA

nucl eotides, L-RNA nucleotides, L-DNA nucleotides, nodified L-RNA

nucl eoti des, nodified L-DNA nucl eotides and/or L-LNA nucl eoti des.

Al ternatively, the capture probe conprises a sequence stretch conpl enentary
to the 3'-end of the nucleic acid according to the present invention and
the detectlon probe conprlse a sequence stretch conplenentary to the 5 -end




nunber of nucl eotides that are conprised by the nucleic acid according to
the present invention. The m nimal nunber of nucleotides (2 to 10

nucl eoti des) of the detection and capture probe should allow hybridisation
to the 5 -end or 3'-end, respectively, of the nucleic acid according to the
present invention. In order to realizeshigh specificity and selectivity

bet ween the nucleic acid according to the present invention and ot her

nucl eic acids occurring in sanples that are analyzed the total nunber of
nucl eoti des of the capture and detection probe should be or maximal the
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exclusively, eotaxin, MCP-2, -3, and —4 interact via CCR3, the characteristic chemokine receptor

on human eosinophils (Heath 1997). The CCR3 receptor s upregulated in neoplastic conditions,
such as cutaneous T-cell lymphoma (Kleinhans 2003), glioblastoma (Kouno 2004), or renal cell
carcinoma (Johrer 2005).

More specifically, increased levels of eotaxin are directly associated with asthma diagnosis and
compromised lung function (Nakamura 1999). Elevated expression of eotaxin at sites of allergic
inflammation has been observed in both atopic and nonatopic asthmatics (Ying 1997; Ying
1999). Also, mRNAs coding for MCP-2 and —4 are constitutively expressed in a variety of
tissues; their physiological functions in these contexts, however, are unknown. Plasma MCP-2

levels are elevated in sepsis together with MCP-1 (Bossink 1995); MCP-3 expression occurs in
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asthmatics (Humbert 1997). Finally, MCP-4 can be found at the luminal surface of

atherosclerotic vessels (Berkhout 1997).

Accordingly, disease and/or disorders and/or diseased conditions for the treatment and/or
prevention of which the medicament according to the present invention may be used include, but
are not limited to inflammatory diseases, autoimmune diseases, autoimmune encephalomyelitis,
stroke, acute and chronic multiple sclerosis, chronic inflammation, rheumatoid arthritis, renal
diseases, restenosis, restenosis after angioplasty, acute and chronic allergic reactions, primary
and secondary immunologic or allergic reactions, asthma, conjunctivitis, bronchitis, cancer,
atherosclerosts, artheriosclerotic cardiovasular heart failure or stroke, psoriasis, psoriatic
arthritis, inflammation of the nervous system, atopic dermatitis, colitis, endometriosis, uveitis,
retinal disorders including macular degeneration, retinal detachment, diabetic retinopathy,
retinopathy of prematurity, retinitis pigmentosa, proliferative vitreoretinopathy, and central
serous chorioretinopathy; idiopathic pulmonary fibrosis, sarcoidosis, polymyositis,
dermatomyositis, avoidance of immunosuppression, reducing the risk of infection, sepsis, renal
inflammation, glomerulonephritis, rapid progressive glomerulonephritis, proliferative
glomerulonephritis, diabetic nephropathy, obstructive nephropathy, acute tubular necrosis, and
diffuse glomerulosclerosis, systemic lupus erythematosus, chronic bronchitis, Behget’s disease,
amyotrophic lateral sclerosis (ALS), premature atherosclerosis after Kawasaki’s disease,
myocardial infarction, obesity, chronic liver disease, peyronie’s disease, acute spinal chord
injury, lung or kidney transplantation, myocarditis, Alzheimer’s diséase, and neuropathy, breast
carcinoma, gastric carcinoma, bladder cancer, ovarian cancer, hamartoma, colorectal carcinoma,
colonic adenoma, pancreatitis, chronic obstructiv pulmonary disesase (COPD) and inflammatory

howel diseases such as Crohn’s disease or ulcerative colitis.

In a further embodiment, the medicament comprises a further pharmaceutically active agent.
Such further pharmaceutically active compounds are, among others but not limited thereto, those
known to control blood pressure and diabetes such as angiotensin converting enzyme (ACE)
inhibitors and angiotensin receptor blockers. The further pharmaceutically active compound can
be, in a further embodiment, also one of those compounds which reduce infiltration of immune
cells to sites of chronic inflammation or generally suppress the exuberant immune response that
is present in chronic inflammatory settings and that leads to tissue damage. Such compounds can
be, but are not lumited to, steroids or immune suppressants and are preferably selected from the

group comprising corticosteroids like prednisone, methylprednisolone, hydrocortisone,
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dexamethasone and general immunosuppressants such as cyclophosphamide, cyclosporine,
chlorambucil, azathioprine, tacrolimus or mycophenolate mofetil. Additionally, more specific
blockers of T-cell costimulation, e.g. blockers of CD154 or CD40 or CD28 or CD86 or CD80; or
T- and/or B-cell depleting agents like an anti-CD20 agent are useful in further embodiments.
Finally, the further pharmaceutically active agent may be a modulator of the activity of any other
chemokine which can be a chemokine agonist or antagonist or a chemokine receptor agonist or
antagonist. Alternatively, or additionally, such further pharmaceutically active agent is a further
nucleic acid according to the present invention. Alternatively, the medicament comprises at least

one more nucleic acid which binds to a target molecule different from MCP-1 or exhibits a

function which is different from the one of the nucleic acids according to the present invention.

It is within the present invention that the medicament is alternatively or additionally used, in
principle, for the prevention of any of the diseases disclosed in connection with the use of the
medicament for the treatment of said diseases. Respective markers therefore, i.e. for the
respective diseases are known to the ones skilled in the art. Preferably, the respective marker is
MCP-1. Alternatively and/or additionally, the respective marker is selected from the group
comprising MCP-2, MCP-3, MCP-4 and eotaxin. A still further group of markers is selected
from the group comprising autoreactive antibodies in the plasma, such as, for example, anti-

dsDNA antibodies or rheumatoid factor.

In one embodiment of the medicament of the present invention, such medicament is for use in
combination with other treatments for any of the diseases disclosed herein, particularly those for

which the medicament of the present invention is to be used.

"Combination therapy” (or "co-therapy") includes the administration of a medicament of the
invention and at least a second agent as part of a specific treatment regimen intended to provide
the beneficial effect from the co-action of these therapeutic agents, i. €. the medicament of the
present invention and said second agent. The beneficial effect of the combination includes, but is
not limited to, pharmacokinetic or pharmacodynamic co-action resulting from the combination
of therapeutic agents. Administration of these therapeutic agents in combination typically is

carried out over a defined time period (usually minutes, hours, days or weeks depending upon

the combination selected).
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manner, that is, wherein each therapeutic agent is administered at a different time, as well as

administration of these therapeutic agents, or at least two of the therapeutic agents, in a
substantially simultaneous manner. Substantially simultaneous administration can be
accomplished, for example, by administering to a subject a single capsule having a fixed ratio of

each therapeutic agent or in multiple, single capsules for each of the therapeutic agents.

Sequential or substantially simultaneous administration of each therapeutic agent can be effected
by any appropriate route including, but not limited to, topical routes, oral routes, intravenous
routes, intramuscular routes, and direct absorption through mucous membrane tissues. The
therapeutic agents can be administered by the same route or by different routes. For example, a
first therapeutic agent of the combination selected may be administered by injection while the

other therapeutic agents of the combination may be administered topically.

Alternatively, for example, all therapeutic agents may be administered topically or all therapeutic
agents may be administered by injection. The sequence in which the therapeutic agents are
administered is not narrowly critical unless noted otherwise. "Combination therapy" also can
embrace the administration of the therapeutic agents as described above in further combination
with other biologically active ingredients. Where the combination therapy further comprises a
non-drug treatment, the non-drug treatment may be conducted at any suitable time so long as a
beneficial effect from the co-action of the combination of the therapeutic agents and non-drug
treatment is achieved. For example, in appropriate cases, the beneficial effect is still achieved

when the non-drug treatment is temporally removed from the administration of the therapeutic

agents, perhaps by days or even weeks.

As outlined in general terms above, the medicament according to the present invention can be
administered, in principle, in any form known to the ones skilled in the art. A preferred route of
administration is systemic administration, more preferably by parenteral administration,
preferably by injuction.. Alternatively, the medicament may be administered locally. Other

routes of administration comprise intramuscular, intraperitoneal, and subcutaneous, per orum,
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intranasal, intratracheal or pulmonary with preference given to the route of administration that is

the least invasive, while ensuring efficiancy.

Parenteral administration is generally used for subcutaneous, intramuscular or intravenous
injections and infusions. Additionally, one approach for parenteral administration employs the
implantation of a slow-release or sustained-released systems, which assures that a constant level

of dosage is maintained, that are well known to the ordinary skill in the art.

Furthermore, preferred medicaments of the present invention can be administered in intranasal
form via topical use of suitable intranasal vehicles, inhalants, or via transdermal routes, using
those forms of transdermal skin patches well known to those of ordinary skill in that art. To be
administered in the form of a transdermal delivery system, the dosage administration will, of
course, be continuous rather than intermittent throughout the dosage regimen. Other preferred
topical preparations include creams, ointments, lotions, aerosol sprays and gels, wherein the

concentration of active ingredient would typically range from 0.01% to 15%, w/w or w/v.

The medicament of the present invention will generally comprise an effective amount of the
active component(s) of the therapy, including, but not limited to, a nucleic acid molecule of the
present invention, dissolved or dispersed in a pharmaceutically acceptable medium.
Pharmaceutically acceptable media or carriers include any and all solvents, dispersion media,
coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents and the
like. The use of such media and agents for pharmaceutical active substances is well known in the

art. Supplementary active ingredients can also be incorporated into the medicament of the

present invention.

In a further aspect the present invention is related to a pharmaceutical composition. Such
pharmaceutical composition comprises at least one of the nucleic acids according to the present
invention and preferably a pharmaceutically acceptable vehicle. Such vehicle can be any vehicle
or any binder used and/or known in the art. More particularly such binder or vehicle is any
binder or vehicle as discussed in connection with the manufacture of the medicament disclosed

herein. In a further embodiment, the pharmaceutical composition comprises a further

pharmaceutically active agent.



VNO- LA RNA VNH-6- Vila -"1 VN61-1 VNH -6 VNa L-RNA \II\la LS 831 @ -*bheg
63 09

40

The preparation of a medicament and a pharmaceutical composition will be known to those of
skill in the art in light of the present disclosure. Typically, such compositions may be prepared as
injectables, either as liquid solutions or suspensions; solid forms suitable for solution in, or
suspension in, liquid prior to injection; as tablets or other solids for oral administration; as time
release capsules; or in any other form currently used, including eye drops, creams, lotions,
salves, inhalants and the like. The use of sterile formulations, such as saline-based washes, by
surgeons, physicians or health care workers to treat a particular area in the operating field may

also be particularly useful. Compositions may also be delivered via microdevice, microparticle

or sponge.

Upon formulation, a medicament will be administered in a manner compatible with the dosage
formulation, and in such amount as is pharmacologically effective. The formulations are easily
administered in a variety of dosage forms, such as the type of injectable solutions described

above, but drug release capsules and the like can also be employed.

In this context, the quantity of active ingredient and volume of composition to be administered
depends on the individual or the subject to be treated. Specific amounts of active compound
required for administration depend on the judgment of the practitioner and are peculiar to each

individual.

A minimal volume of a medicament required to disperse the active compounds is typically
utilized. Suitable regimes for administration are also variable, but would be typified by initially

administering the compound and monitoring the results and then giving further controlled doses

at further intervals.

For instance, for oral administration in the form of a tablet or capsule (e.g., a gelatin capsule), the
active drug component, i. e. a nucleic acid molecule of the present invention and/or any further
pharmaceutically active agent, also referred to herein as therapeutic agent(s) or active
compound(s) can be combined with an oral, non-toxic, pharmaceutically acceptable inert carrier
such as ethanol, glycerol, water and the like. Moreover, when desired or necessary, suitable
binders, lubricants, disintegrating agents, and coloring agents can also be incorporated into the
mixture. Suitable binders include starch, magnesium aluminum silicate, starch paste, gelatin,
methylcellulose, sodium carboxymethylcellulose and/or polyvinylpyrrolidone, natural sugars
such as glucose or beta-lactose, comn sweeteners, natural and synthetic gums such as acacia,

tragacanth or sodium alginate, polyethylene glycol, waxes, and the like. Lubricants used in these
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dosage forms include sodium oleate, sodium stearate, magnesium stearate, sodium benzoate,
sodium acetate, sodium chloride, silica, talcum, stearic acid, its magnesium or calcium salt
and/or polyethyleneglycol, and the like. Disintegrators include, without limitation, starch, methyl
cellulose, agar, bentonite, xanthan gum starches, agar, alginic acid or its sodium salt, or
effervescent mixtures, and the like. Diluents, include, e.g., lactose, dextrose, sucrose, mannitol,

sorbitol, cellulose and/or glycine.

The medicament of the invention can also be administered in such oral dosage forms as timed
release and sustained release tablets or capsules, pills, powders, granules, elixirs, tinctures,
suspensions, syrups and emulsions. Suppositories are advantageously prepared from fatty

emulsions or suspensions.

The pharmaceutical composition or medicament may be sterilized and/or contain adjuvants, such
as preserving, stabilizing, wetting or emulsifying agents, solution promoters, salts for regulating
the osmotic pressure and/or buffers. In addition, they may also contain other therapeutically
valuable substances. The compositions are prepared according to conventional mixing,

. granulating, or coating methods, and typically contain about 0.1% to 75%, preferably about 1%

to 50%, of the active ingredient.

Liquid, particularly injectable compositions can, for example, be prepared by dissolving,
dispersing, etc. The active compound is dissolved in or mixed with a pharmaceutically pure
solvent such as, for example, water, saline, aqueous dextrose, glycerol, ethanol, and the like, to
thereby form the injectable solution or suspension. Additionaily, solid forms suitable for

dissolving in liquid prior to injection can be formulated.

For solid compositions, excipients include pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharin, talcum, cellulose, glucose, sucrose, magnesium
carbonate, and the like. The active compound defined above, may be also formulated as
suppositories, using for example, polyalkylene glycols, for example, propylene glycol, as the

carrier. In some embodiments, suppositories are advantageously prepared from fatty emulsions

Or suspensions.

The medicaments and nucleic acid molecules, respectively, of the present invention can also be
administered in the form of liposome delivery systems, such as small unilamellar vesicles, large

unilamellar vesicles and multilamellar vesicles. Liposomes can be formed from a variety of
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phospholipids, containing cholesterol, stearylamine or phosphatidylcholines. In some
embodiments, a film of lipid components is hydrated with an aqueous solution of drug to a form
lipid layer encapsulating the drug, what is well known to the ordinary skill in the art. For
example, the nucleic acid molecules described herein can be provided as a complex with a
lipophilic compound or non-immunogenic, high molecular weight compound constructed using
methods known in the art. Additionally, liposomes may bear such nucleic acid molecules on
their surface for targeting and carrying cytotoxic agents internally to mediate cell killing. An

example of nucleic-acid associated complexes is provided in U.S. Patent No. 6,011,020.

The medicaments and nucleic acid molecules, respectively, of the present invention may also be
coupled with soluble polymers as targetable drug carriers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer,  polyhydroxypropyl-methacrylamide-phenol,
polyhydroxyethylaspanamidephenol, or polyethyleneoxidepolylysine substituted with palmitoyl
residues. Furthermore, the medicaments and nucleic acid molecules, respectively, of the present
invention may be coupled to a class of biodegradable polymers useful in achieving controlled
release of a drag, for example, polylactic acid, polyepsilon capro lactone, polyhydroxy butyric
acid, polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates and cross- linked or
amphipathic block copolymers of hydrogels.

If desired, the pharmaceutical composition and medicament, respectively, to be administered
may also contain minor amounts of non-toxic auxiliary substances such as wetting or

emulsifying agents, pH buffering agents, and other substances such as for example, sodium

acetate, and triethanolamine oleate.

The dosage regimen utilizing the nucleic acid molecules and medicaments, respectively, of the
present invention is selected in accordance with a variety of factors including type, species, age,
weight, sex and medical condition of the patient; the severity of the condition to be treated; the
route of administration; the renal and hepatic function of the patient; and the particular aptamer
or salt thereof employed. An ordinarily skilled physician or veterinarian can readily determine

and prescribe the effective amount of the drug required to prevent, counter or arrest the progress

of the condition.

Effective plasma levels of the nucleic acid according to the present invention preferably range

from 500 M to 500 pM in the treatment of any of the diseases disclosed herein,
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The nucleic acid molecules and medicaments, respectively, of the present invention may
preferably be administered in a single daily dose, every second or third day, weekly, every

second week, in a single monthly dose or every third month.

It is within the present invention that the medicament as described herein constitutes the

pharmaceutical composition disclosed herein.

In a further aspect the present invention is related to a method for the treatment of a subject who
is need of such treatment, whereby the method comprises the administration of a
pharmaceutically active amount of at least one of the nucleic acids according to the present
invention. In an embodiment, the subject suffers from a disease or is at risk tc develop such
disease, whereby the disease is any of those disclosed herein, particularly any of those diseases
disclosed in connection with the use of any of the nucleic acids according to the present

invention for the manufacture of a medicament.

It is to be understood that the nucleic acid as well as the antagonists according to the present
invention can be used not only as a medicament or for the manufacture of a medicament, but also
for cosmetic purposes, particularly with regard to the involvement of MCP-1 in inflamed
regional skin lesions. Therefore, a further condition or disease for the treatment or prevention of
which the nucleic acid, the medicament and/or the pharmaceutical composition according to the

present invention can be used, is inflamed regional skin lesions.

As preferably used herein a diagnostic or diagostic agent or diagnostic means is suitable to
detect, either directly or indirectly MCP-1, preferably MCP-1 as described herein and more
preferably MCP-1 as described herein in connection with the various disorders and diseases
described herein. However, to the extent that the nucleic acid molecules according to the present
invention are also binding to any, some or all of MCP-2, MCP-3, MCP-4 and eotaxin, such
nucleic acid molecules can also be used for the diagnosis of diseases and disorders, respectively,
the pathogenetic mechanism is either directly or indirectly linked or associated with the over-
expression or over-activity with MCP-2, MCP-3, MCP-4 and/or eotaxin. The diagnostic is
suitable for the detection and/or follow-up of any of the disorders and diseases, respectively,
described herein. Such detection is possible through the binding of the nucleic acids according to

the present invention to MCP-1. Such binding can be either directly or indirectly be detected.
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The respective methods and means are known to the ones skilled in the art. Among others, the
nucleic acids according to the present invention may comprise a label which aflows the detection
of the nucleic acids according to the present invention, preferably the nucleic acid bound to
MCP-1. Such a label is preferably selected from the group comprising radioactive, enzymatic
and fluorescent labels, In principle, all known assays developed for antibodies can be adopted for
the nucleic acids according to the present invention whereas the target-binding antibody is
substituted to a target-binding nucleic acid. In antibody-assays using unlabeled target-binding
antibodies the detection is preferably done by a secondary antibody which is modified with
radioactive, enzymatic and fluorescent labels and bind to the target-binding antibody at its Fe-
fragment. In the case of a nucleic acid, preferably a nucleic acid according to the present
invention, the nucleic acid is modified with such a label, whereby preferably such a label is
selected from the group comprising biotin, Cy-3 and Cy-5, and such label is detected by an
antibody directed against such label, e.g. an anti-biotin antibody, an anti-Cy3 antibody or an anti-
CyS antibody, or - in the case that the label is biotin — the label is detected by streptavidin or
avidin which naturally bind to biotin. Such antibody, streptavidin or avidin in turn is preferably

modified with a respective label, e.g. a radioactive, enzymatic or fluorescent label (like an

secondary antibody).

In a further embodiment the nucleic acid molecules according to the invention are detected or
analysed by a second detection means, wherein the said detection means is a molecular beacon.
The methodology of molecular beacon is known to persons skilled in the art. In brief, nucleic
acids probes which are also referred to as molecular beacons, are a reverse complement to the
nucleic acids sample to be detected and hybridise because of this to a part of the nucleic acid
sample to be detected. Upon binding to the nucleic acid sample the fluorophoric groups of the
molecular beacon are separated which results in a change of the fluorescence signal, preferably a

change in intensity. This change correlates with the amount of nucleic acids sample present.

It will be acknowledged that the detection of MCP-1 using the nucleic acids according to the

present invention will particularly allow the detection of MCP-1 as defined herein.
In connection with the detection of the MCP-1 a preferred method comprises the following steps:

(a) providing a sample which is to be tested for the presence of MCP-1,

(b) providing a nucleic acid according to the present invention,
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step (a).

In a preferred embodiment a further step d) is provided, which consists in the detection of the
reaction of the sample with the nucleic acid. Preferably, the nucleic acid of step b) is
immobilised to a surface. The surface may be the surface of a reaction vessel such as a reaction
tube, a well of a plate, or the surface of a device contained in such reaction vessel such as, for
example, a bead. The immobilisation of the nucleic acid to the surface can be made by any
means known to the ones skilled in the art including, but not limited to, non-covalent or covalent
linkages. Preferably, the linkage is established via a covalent chemical bond between the surface
and the nucleic acid. However, it is also within the present invention that the nucleic acid is
indirectly immobilised to a surface, whereby such indirect immobilisation involves the use of a
further component or a pair of interaction partners. Such further component is preferably a
compound which specifically interacts with the nucleic acid to be immobilised which is also
referred to as interaction partner, and thus mediates the attachment of the nucleic acid to the
surface, The interaction partner is preferably selected from the group comprising nucleic acids,
polypeptides, proteins and antibodies. Preferably, the interaction partner is an antibody, more
preferably a monoclonal antibody. Alternatively, the interaction partner is a nucleic acid,
preferably a functional nucleic acid. More preferably such functional nucleic acid is selected
from the group comprising aptamers, spiegelmers, and nucleic acids which are at least partially
complementary to the nucleic acid. In a further alternative embodiment, the binding of the
nucleic acid to the surface is mediated by a multi-partite interaction partner. Such multi-partite
interaction partner is preferably a pair of interaction partners or an interaction partner consisting
of a first member and a second member, whereby the first member is comprised by or attached to
the nucleic acid and the second member is attached to or comprised by the surface. The multi-
partite interaction partner is preferably selected from the group of pairs of interaction partners
comprising biotin and avidin, biotin and streptavidin, and biotin and neutravidin. Preferably, the

first member of the pair of interaction partners is biotin.

A preferred result of such method is the formation of an immobilised complex of MCP-1 and the

pucleic acid, whefcby more preferably said complex is detected. It is within an embodiment that

from the complex the MCP-1 is detected,
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A respective detection means which is in compliance with this requirement is, for example, any
detection means which is specific for that/those part(s) of the MCP-1. A particularly preferred
detection means is a detection means which is selected from the group comprising nucleic acids,

polypeptides, proteins and antibodies, the generation of which is known to the ones skilled in the

art.

The method for the detection of MCP-1 also comprises that the sample is removed from the

reaction vessel which has preferably been used to perform step c).

The method comprises in a further embodiment also the step of immobilising an interaction
partner of MCP-1 on a surface, preferably a surface as defined above, whereby the interaction
partner is defined as herein and preferably as above in connection with the respective method
and more preferably comprises nucleic acids, polypeptides, proteins and antibodies in their
various embodiments. In this embodiment, a particularly preferred detection means is a nucleic
acid according to the present invention, whereby such nucleic acid may preferably be labelled or
non-fabelled. In case such nucleic acid is labelled it can directly or indirectly be detected. Such
detection may also involve the use of a second detection means which is, preferably, also
selected from the group comprising nucleic acids, polypeptides, proteins and embodiments in the
various embodiments described herein. Such detection means are preferably specific for the
nucleic acid according to the present invention. In a more preferred embodiment, the second
detection means is a molecular beacon. Either the nucleic acid or the second detection means or
both may comprise in a preferred embodiment a detection label. The detection label is preferably
selected from the group comprising biotin, a bromo-desoxyuridine label, a digoxigenin label, a
fluorescence label, a UV-label, a radio-label, and a chelator molecule. Alternatively, the second
detection means interacts with the detection label which is preferably contained by, comprised

by or attached to the nucleic acid. Particularly preferred combinations are as follows:

the detection label is biotin and the second detection means is an antibody directed

against biotin, or wherein
the detection label is biotin and the second detection means is an avidin or an avidin

carrrying molecule, or wherein

the detection label is biotin and the second detection means is a streptavidin or a

stretavidin carrying molecule, or wherein
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the detection label is biotin and the second detection means is a neutravidin or a
neutravidin carrying molecule, or

wherein the detection label is a bromo-desoxyuridine and the second detection means is
an antibody directed against bromo-desoxyuridine, or wherein

the detection label is a digoxigenin and the second detection means is an antibody
directed against digoxigenin, or wherein

the detection label is a chelator and the second detection means is a radio-nuclide,

whereby it is preferred that said detection label is attached to the nucleic acid. It is to be

acknowledged that this kind of combination is also applicable to the embodiment where

the nucleic acid is attached to the surface. In such embodiment it is preferred that the

detection label is attached to the interaction partner.

Finally, it is also within the present invention that the second detection means is detected using a
third detection means, preferably the third detection means is an enzyme, more preferably
showing an enzymatic reaction upon detection of the second detection means, or the third
detection means is a means for detecting radiation, more preferably radiation emitted by a radio-

nuclide. Preferably, the third detection means is specifically detecting and/or interacting with the

second detection means.

Also in the embodiment with an interaction partner of MCP-1 being immobilised on a surface
and the nucleic acid according to the present invention is preferably added to the complex
formed between the interaction partner and the MCP-1, the sample can be removed from the

reaction, more preferably from the reaction vesse! where step c) and/or d) are preformed.

In an embodiment the nucleic acid according to the present invention comprises a fluorescence
moiety and whereby the fluorescence of the fluorescence moiety is different upon complex

formation between the nucleic acid and MCP-1 and free MCP-1.

In a further embodiment the nucleic acid is a derivative of the nucleic acid according to the
present invention, whereby the derivative of the nucleic acid comprises at least one fluorescent
derivative of adenosine replacing adenosine. In a preferred embodiment the fluorescent

derivative of adenosine is ethenoadenosine.
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In a further embodiment the complex consisting of the derivative of the nucleic acid according to

the present invention and the MCP-1 is detected using fluorescence.

In an embodiment of the method a signal is created in step (c) or step (d) and preferably the

signal is correlated with the concentration of MCP-1 in the sample.

In a preferred aspect, the assays may be performed in 96-well plates, where components are

immobilized in the reaction vessels as described above and the wells acting as reaction vessels.

it will be acknowledged by the ones skilled in the art that what has been said above also applies
to MCP-2, MCP-3, MCP-4 and/or eotaxin, at least to the extent that the nucleic acids according
to the present invention are also binding to or with MCP-2, MCP-3, MCP-4 and/or eotaxin.

The inventive nucleic acid may further be used as starting material for drug design. Basically
there are two possible approaches. One approach is the screening of compound libraries whereas
such compound libraries are preferably low molecular weight compound libraries. In an
embodiment, the screening is a high throughput screening. Preferably, high throughput screening
is the fast, efficient, trial-and-error evaluation of compounds in a target based assay. In best case

the analysis are carried by a colorimetric measurement. Libraries as used in connection therewith

are known to the one skilled in the art,

Alternatively, the nucleic acid according to the present invention may be used for rational design
of drugs. Preferably, rational drug design is the design of a pharmaceutical lead structure.
Starting from the 3-dimensional structure of the target which is typically identified by methods
such as X-ray crystallography or nuclear magnetic resonance spectroscopy, computer programs
are used to search through databases containing structures of many different chemical

compounds. The selection is done by a computer, the identified compounds can subsequently be

tested in the laboratory.

The rational design of drugs may start from any of the nucleic acid according to the present
invention and involves a structure, preferably a three dimensional structure, which is similar to
the structure of the inventive nucleic acids or identical to the binding mediating parts of the
structure of the inventive nucleic acids. In any case such structure still shows the same or a

similar binding characteristic as the inventive nucleic acids. In either a further step or as an
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alternative step in the rational design of drugs the preferably three dimensional structure of those
parts of the nucleic acids binding to the neurotransmitter are mimicked by chemical groups
which are different from nucleotides and nucleic acids. By this mimicry a compound different

from the nucleic acids can be designed. Such compound is preferably a small molecule or a

peptide.

In case of screening of compound libraries, such as by using a competitive assay which are
known to the one skilled in the arts, appropriate MCP-1 analogues, MCP-1 agonists or MCP-1
antagonists may be found. Such competitive assays may be set up as follows. The inventive
nucleic acid, preferably a spiegelmer which is a target binding L-nucleic acid, is coupled to a
solid phase. In order to identify MCP-1 analogues labelled MCP-1 may be added to the assay. A
potential analogue would compete with the MCP-1 molecules binding to the spiegelmer which
would go along with a decrease in the signal obtained by the respective label. Screening for

agonists or antagonists may involve the use of a cell culture assay as known to the ones skilled in

the art.

The kit according to the present invention may comprise at least one or several of the inventive
nucleic acids. Additionally, the kit may comprise at least one or several positive or negative
controls. A positive control may, for example, be MCP-1, particularly the one against which the
inventive nucleic acid is selected or to which it binds, preferably, in liquid form. A negative
control may, e.g., be a peptide which is defined in terms of biophysical properties similar to
MCP-1, but which is not recognized by the inventive nucleic acids. Furthermore, said kit may
comprise one or several buffers. The various ingredients may be contained in the kit in dried or
lyophilised form or solved in a liquid. The kit may comprise one or several containers which in
turn may contain one or several ingredients of the kit. In a further embodiment, the kit comprises

an instruction or instruction leaflet which provides to the user information on how to use the kit

and its various ingredients.

The pharmaceutical and bioanalytical determination of the nucleic acid according to the present
invention is elementarily for the assessment of its pharmacokinetic and biodynamic profile in
several humours, tissues and organs of the human and non-human body. For such purpose, any
of the detection methods disclosed herein or known to a person skilled in the art may be used. In
a further aspect of the present invention a sandwich hybridisation assay for the detection of the

nucleic acid according to the present invention is provided. Within the detection assay a capture
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probe and a detection probe are used. The capture probe is complementary to the first part and
the detection probe to the second part of the nucleic acid according to the present invention.
Both, capture and detection probe, can be formed by DNA nucleotides, modified DNA
nucleotides, modified RNA nucleotides, RNA nucleotides, LNA nucleotides and/or PNA

nucleotides.

Hence, the capture probe comprise a sequence stretch complementary to the 5’-end of the nucleic
acid according to the present invention and the detection probe comprise a sequence stretch
complementary to the 3’-end of the nucleic acid according to the present invention. In this case
the capture probe is immobilised to a surface or matrix via its 5’-end whereby the capture probe

" can be immobilised directly at its 5’-end or via a linker between of its 5”-end and the surface or
matrix. However, in principle the linker can be linked to each nucleotide of the capture probe.
The linker can be formed by hydrophilic linkers of skilled in the art or by D-DNA nucleotides,
modified D-DNA nucleotides, D-RNA nucleotides, modified D-RNA nucleotides, D-LNA
nucleotides, PNA nucleotides, L-RNA nucleotides, L-DNA nucleotides, modified L-RNA
nucleotides, modified L-DNA nucleotides and/or L-LNA nucleotides.

Alternatively, the capture probe comprises a sequence stretch complementary to the 3°-end of the
nucleic acid according to the present invention and the detection probe comprise a sequence
stretch complementary to the 5’-end of the nucleic acid according to the present invention. In
this case the capture probe is immobilised to a surface or matrix via its 3’-end whereby the
capture probe can be immobilised directly at its 3’-end or via a linker between of its 3’-end and
the surface or matrix. However, in principle, the linker can be linked to each nucleotide of the
sequence stretch that is complementary to the nucleic acid according to the present invention.
The linker can be formed by hydrophilic linkers of skilled in the art or by D-DNA nucleotides,
modified D-DNA nucleotides, D-RNA nucleotides, modified D-RNA nucleotides, D-LNA
nucleotides, PNA nucleotides, L-RNA nucleotides, L-DNA nucleotides, modified L-RNA
nucleotides, modified L-DNA nucleotides and/or L-LNA nucleotides.

The number of nucleotides of the capture and detection probe that may hybridise to the nucleic
acid according to the present invention is variable and can be dependant from the number of
nucleotides of the capture and/or the detection probe and/or the nucleic acid according to the
present invention itself. The total number of nucleotides of the capture and the detection probe

that may hybridise to the nucleic acid according to the present invention should be maximal the
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| CCUGAGIBAGEOMECEAABECH uAtdSCCUGAUUGBABARIENA Be, defection and capture probe
Cé}lm oW L)-lrbné‘lsa%on %o %’nla g’ggr%%;] respectweiy, o%c nucleic acid according to

the present invention. In order to realize high specificity and selectivity between the nucleic acid

according to the present invention and other nucleic acids occurring in samples that are analyzed
the total number of nucleotides of the capture and detection probe should be or maximal the

number of nucleotides that are comprised by the nucleic acid according to the present invention.

Moreover the detection probe preferably carries a marker molecule or label that can be detected
as previously described herein. The label or marker molecule can in principle be linked to each
nucleotide of the detection probe. Preferably, the label or marker is located at the 5’-end or 3’-
end of the detection probe, whereby between the nucleotides within the detection probe that are
complementary to the nucleic acid according to the present invention, and the label a linker can
be inserted. The linker can be formed by hydrophilic linkers of skilled in the art or by D-DNA
nucleotides, modified D-DNA nucleotides, D-RNA nucleotides, modified D-RNA nucieotides,
D-LNA nucleotides, PNA nucleotides, L-RNA nucleotides, L-DNA nucleotides, modified L-
RNA nucleotides, modified L-DNA nucleotides and/or L-LNA nucleotides.

The detection of the nucleic acid according to the present invention can be carried out as follows:
The nucleic acid according to the present invention hybridises with one of its ends to the capture
probe and with the other end to the detection probe. Afterwards unbound detection probe is
removed by, e. g., one or several washing steps. The amount of bound detection probe which

preferably carries a label or marker molecule, can be measured subsequently.

As preferably used herein, the term treatment comprises in a preferred embodiment additionally

or alternatively prevention and/or follow-up.

As preferably used herein, the terms disease and disorder shall be used in an interchangeable

manner, if not indicated to the conftrary.

As used herein, the term comprise is preferably not intended to Iimit the subject matter followed
or described by such term. However, in an alternative embodiment the term comprises shall be

understood in the meaning of containing and thus as limiting the subject matter followed or

described by such term.
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Fig. 1ll1shows MCP-1-induced CC-release in THP-1 cells, whereas a dose-
response curve for human MCP-1 was obtained, indicating a half effective
concentration (EC50) of approximately 3 nM represented as difference in
fluorescence to bl ank over concentration of human MCP-1; Fig. 12shows the
effi cacy of Spiegel mer NOX-E36 in a cal é#umrel ease assay; cells were
stinulated with 3 nM human MCP-1 preincubated at 37C with vari ous anounts
of Spi egel mer NOX- E36, represented as percentage of control over

concentrati on [of hqx-:3b; i'g. RBThOMs the effjcacy! off Spiegel mér ImNOX- E36
in a calciumriel ease assay| gells meke stimulafed wth 5 nh iinel MCP-1
prei ncubat ed at 7% W th varijous anountis jof |Spj egel merf nNO»
represent ed ag percentade of coﬁtrol over| concentrati on pf E36; Fig.
1l4shows the human NCP:1-ii nduced chenptaxis of THR-1| cells v s jafter 3
hours migratiag of [THP-1 cellls homarps vari ous dMIP- = déncer jons a
dose-response |gurveaf pr [MCP- 1 _was 8bggige%% Tepresent ed as d fi ncrease
conpared to cqBt fol/SoVer scongent ati on |of - ugaqugPij;jFig. 10Ws t he
ef ficacy of Spwegel /e~ NOX-E38 inla ghemotaxis|iassay; (gel s >oal | owed to
m grate towards Q;EL”,yjéh@ﬁ&QJv P | ipr @i ncubated. atl 37C wi, arijous
anmounts of Spiigget mer “NOX- E36: represemted as [peree age ~of: T 0l over
concentr at i on fof-Spregetmer-—NO&+E36, —Firg— 16— shows—the—efi y—af
Spi egel mer i nNOX+ E36 1 nla chenotaxi s, assay; cells were all owe o |mgrate
towards 0.5 nM nurilne N&P—l prei ncubat ed jat |37,C wi th varii ous Jampunts of
Spi egel mer NOX- E36, representeq as percentage of icontrol| oyer] concentration
of Spi egel ner |i nNOX- EB6;] Fig/| 17 |shows the]Bijacorel 2000 sensorgram
i ndi cating the KD val ue|of| Spi egel mer NOX- Ei36 binding ti@ horgn MCP-1 which
was i mobilized on|a |Pigneerk || sensor | chip|by am ne coup! ind3procedure,
represented as responsei(RU) jover time] Hig|{ 18shows thegBi®g 2000
sensorgram i ndi catilng biindi ng of Spilegel ner | NOX- E36 t o hgm flam |y
proteins (huMCP-1, {huMCP- 2, huNCP:

o
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GGACAAUUGUUACCCCCGAGAGAGACAMAUGAGACRACCUCCU G%C@CAC@

GGACGAGAGUGACARAUGAUAUAACCUCCUGACURACGCUGCGGT AR
GGACGAAAGUGAGARAUGAUACAACCUCCUGUUGT UGCGAAUCCGE}‘%Z*@

CUGCCUAGUGAGARACUACCAACGACUGGCUAGAGCCGGCAG 5
GGACCUAUCGCUAAGACAACGCGCAGUCUACGGGACAUU CUCCGC;

CCGCGUAGUGAGAAACUACCAACCACUGGCUAGAGE CGLOGE
CAGCGUAGUGAGARACUACCAACGACUCGLUAGAGCCLGCU
RGCGUGUUAGUGAAGUGGGUGGCAGGUAAAGCACACGCY
AGCGUGGUAGCGGUGUGGOUGGUAGGUAAAGGCCACACY
AGCGUGUUAGGUAGGGUGGUAGUAAGUARAGGACACGOY
AGCGUGUUAGGUGGEUGGUAGUAAGUARAGCACACGCY
AGCGUGUUAGGUGGGUGGUAGUAAGUAAACGGCACGOU
CCGCUUAGGUGGGUGGUAGUAAGUARAGGGGOGE
GOGCGAGCAGGUGGGUGGUAGARUGUARAGACUCGCGUC
CGUGUUAGGUGGCUGGUAGUARGUAARGEACACS
GUGUUAGGUGGGUGCUAGUARGUAAAGGACAC
CGUGUUAGGUGGGUGGUAGUAAGUAAACGGOACG
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72 3) and human eotaxin, which were imobilized by am ne coupling procedure
on a PioneerFl and a CM4 sensor chip, respectively, represented as response
(RU) over tine; Fig. 19shows the Biacore 2000 sensorgram i ndi cating bindi ng
of Spiegel mer NOX-E36 to MCP-1 fromdifferent species (canine MCP-1, nonkey
MCP- 1, "human MCP-1, porcine MCP-1, rabbif MCP-1, nouse MCP-1, rat MCP-1)
whereas different forns of MCP-1 were immobilized by am ne coupling
procedure on PioneerFl and a CM4 sensor chips, respectively, represented as
response (RU) over tinme; Fig. 20shows the Biacore 2000 sensorgram

i ndi cating the KD val ue of Spl egel nmer 181 A2- 018 bi ndi ng to to human MCP-1

whi ch was i mobitHrzed—on ra CN cuPu Chip—byTamne wuupl g edure,
represented as response (RU) ngr time; Hg 1shows 't he Bi acolr e/ 2000
sensorgram i ndi cat|i ng bi ndiing| ofi Spi egel nmer| 181-] A2- Q18 to human MCP-fam |y
proteins (huMCP} 1,/ huMCP-2, hJN[]EP—B) and human ept axijn whi ch re
i rmobi | i zed by amine c iing pqocedure on a RioneerFl and a sensor
chip, respectivefy, re nted as response{ (RU)| over tjine; [Fiig.| 22shows
t he Bi acore 200Qg senso N ndl\gaﬁtul ng |bindi ng of, Spiiegel pen Uﬂ%l- A2-018 to
MCP-1 fromdiffetent| s S pine MCP--L, [ ponkiey  MCP- 15 huper MCP- 1,
porcine MCP-1, rabbiti N o @D$§e“NCP-E,BriI NCEﬁgi thér eas=dif f er ent
forms of MCP-1 heré |itm izgd by sahi ne go@plgng ¥ ocedure on=Pi oneer F1
and a CM4 sensofE chipsi pelt ilveFyi~ represent éd as (resppnse @RU) over
time; Fig. 23shpws a C | Walijgnhent of MCP-I tfromdifferent; manmal i an
species as well as hum P-2, |MCP-3, land eotaxin| (Posit|ons |1-76 only);
Fig. 24A shows a tahle mr) ziing thebindi ng specifiicity of NOX- E36 and
181- A2-018 regarding -1 fromdiffenent mammal i an species as well as
human MCP-2, MCP-3, an tﬁtax n; Fig. 24Bshows a tablle [summariiziing the
selectivity of NOX, E36 det gr m ned Bi acor e lanal ysils Wwher eby
bi oti nyl at ed NOX- E36=w %r 15 |4 zed dusensor| chip surface and bi nding
of a panel of vari®ou § x ghe N&s|<t ¢ 36 \was, anal yized;
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GCACGACUUGGGCGACCAGUGRAUACUUAGACGAGUARGUCGUCGGY

CGUGAACAUGCAAGCUAAGCGGGGCUGUUGGUUGCUaeecccscqgcg o
CGUGCCGAGGLGGCGACCAGCGUUACUUAGAGAGGCUUUGGCACCACS @

CGUGCAGAGAGAGACCARCCACGUAAARUCAACCUAAUCGGC CGIRET
CGUGAACAUUCAAGCUAAGCGGGGCUGUUGGEUGCUUGGCCCGCQ&C% 8

CGUGCAGAGAGAGACCAACCACGUARAAUCAACCUAAIGGECCCIROG
cGUGAUAACAGCCGUCGGUCAAGAAAACAAAGUUCGGGCGGcéEEE%
X

CGUGGGUGGCGCACCGAGGGCGAAAAGCCACCAGUAAAGAUAGAQ#FE?

GCGCGCGCUCAGUAAGARATLGARAGUUCAGAAUGUCGHICGOGE
AGUGUGUGGCAGGCUAAGCGAGATAUUCCGAGACTACGCY

GGACGUARAAGACGCUACCCGARAGARUGUCAGGAGGGUAGACCGACASE
GCACCUUCGCCUAAUACACGUGCCGGOUA

GGACUAGAAACUACAAUAGCGGUCAGUUGCACCGCGUUATCA A CRC
GGACUAGUCAGCCAGUGUGUAUAUCGGACGCGGGUUGAUUUACL&@F%?E)CL
GGACUUCUAUCCAGGUGGGUGGUAGUAUGUAAAGAGAUAGAAGUG@C%F
CCUGUGCUACACGCAGUARGAAGUGAACGUUCAGUAUGUGUGCACAG G-
CGUGAGCCAGGCACCGAGGGLGUTAACUGOCUCATUGCACACGACTT

GGACUGUCCGGAGUGUGAAACUCCCCGAGACCGCCAGARGCGGGQ&
.CGUGUGAUCUCCUUUGGGGUGAUUAGCUUAGAGACUUCCCACACﬁm

GGACGAGAGCGAACAAUGAUAURAACCUCCUGACGGARAGAGAUC
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la wwth a hal f-

Fig. 24Dshows the chenotaxis

stimulation with MIP-
E36 had no i nfluence on the

Fig. 25 shows the efficacy of

24Cshows the kinetic anal ysis of NOX-E36 interacting with
chenol dnes as determ ned by Bi acore anal ysis whereby the chenol ci nes were

i mmobi |i zed coval ently on a CVb sensor chip surface and vari ous

| a i nduced chenotaxis by NOX-E36. NOX-

concentrations of the NOX-E36 were injected and NOX- E36s bi ndi ng behavi our
M Pl a i nduced chenotaxis of THP-1 cells;

was anal yzed usi ng the Bi aEval uati on softwar e;

dose-response curve of THP-1 cell
effective concentration of about 0.2 nM Fig. 24Eshows the |nhibition of

73 Fig.
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Fig. 28shows nmurine MCP-1-induced CC-release in THP-1 cells, whereas a
dose-response curve for nurine MCP-1 was obtained, indicating a half
effective concentration (EC50) of approximately 5 nM represented as
difference in fluorescence to blank over concentration of nurine MCP-1; 74
Fig. ' 29shows the efficacy of anti-nurine7MCP-1 Spiegel ner | nNOX- E36- 3' - PEG
in a calciumrel ease assay; cells were stinmulated with 3 nM nurine MCP-1
prei ncubated at 37C with various anmounts of Spi egel ner nmNOX- E36-3' - PEG
represented as percentage of control over concentration of Spiegel mer

i NNOX- E36-3' - PEG Fig. 30shows the murine MCP-1-induced chenotaxis of THP-I
cel | s whereas ter 3 hours mgration of THP-1 cells towards various nMCP-1

concentrations a dose-response curve for mMCP-1 was obtai ned, represented
as X-fold incrieasecanparegtog controlTover—goncentyatjonTof-rmuni ne MCP- 1,
Fig. 31lshows tjhe ef i Gacy|of atiti-nmurine MCP-1 Spi egel mer | i nNOX{E36- 3' - PEG
in a chenotaxijs assay; (e %s \4\%!’% al | oped |£o0 i grat e towards 0.3 nM nurine
. i ) . ) o —f ¢ . o), -
MCP-1 prei ncubated|sqt \LS?Q]CW\A thavaricous anpunts gk Spi e@el er | o
nMNOX- E36- 3' - PEG,| r ¢priesented ag percentage;of<caatrel pverw concentration of
anti-murine Spi egel ger. NNOX- £36- 8' =PEG/; Fig. |32shows; t he Biacore 2000
sensorgram i ndi cat i agct he| KD val veof apt afrensD-ANGX- E36 Bi nding to nurine
D- MCP- 1 whi ch 'wals tmmibif |=zed ! on~a-Pi ofeer¥l [Sensori“chip Wy am ne coupling
procedure, represented ias responseg( RU% oyer ki ne; Bi gl 33;sh¢1ﬁ\/s t he Bi acore
2000 sensorgram i ndi catji ng bi ndi ngzof apt girer=Di ENC)EE— B35 to hunan D- MCP-1
and murine D-MCR-1 wherieas the twozdiffierenmt forns |of MEP- [ wer e
i mobi | i zed by am ne caupling|prodedur & ons Pignegr B and & CNB sensor
chips, respectively, Ifiefresented a8 regporise | (RUY oker!Xifnk; |Fig. 34shows
renal sections af R4-eék ol d/MRLIRIII B mdce,. sBailed2w tth geriodic
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Fig. 40 shows cutaneous |upus manifestations of MRLIPrliPr mce at age 24
weeks which typically occur at the facial or neck area (left nouse) which
were | ess common in anti-nCCL2 Spiegelner-treated mice (right nouse); Fig.
41shows serum and histological findings in MRLIPIIII" mce at age 24 weeks;
Fi g. /42shows t he pharmacol ci netics of pegyl ated and unpegyl ated anti-nmCCL2
Spi egel ners. in plasma during the study, indicated as plasnma concentration
of Spi egel mer i nNOX-E36 as a function of tine; Fig. 43shows flow cytonetry
for CCR2 on bone marrow and peripheral blood in 24 week ol d vehicle- or

i NNOX- E36-3' PEG-treated ?APT IPIIIPT mce; Aware shown as nean percentage
of CCR2 positivyeyrcetts SEMin either bone marrow or peripheral blood in 5
m ce of each group; F?g. 44shows serum CCL2 Ievels in PoC-PEG (white bars)
and mNOX- E36- 3' PEG (WNQX—td -Ry=treatfed (birack bars) 1K db/db mice as

)

determ ned by ELI@A di fiferent ftipe points as indjcated; data are neans
SEM +, p <0.05 NOX- E36- 31P£@(nNo>€E;§6-F»; vs.| PoG PEG FRig. 45shows the
infiltrated nUTbeﬁ of\th-Z i%c ICI-£7|posiﬂ|ve cel|ls in tlhe gloneruli and
the interstitiyum,éf Ptreate%gcr POC: PEG ﬁ&§rather %NOXEBG-B PEG treated
db/db mice; Fig. #6shows the/dijabetize |glo ulcscleqp5|s iin 6 nonths ol d
db/ db nice; renalzsections & rpm ni cexo the di ff-ereft groups were stained
wi th periodic acid Schiff |@nd 15 gl onmeful i/ ronteac renal; section were
scored for the extent! 76 = |7 T @ ~

TELOEEE L, Dl glg g

55 lwiold|8 o 3 2

Ela | & | E 4|2 83 7

AVVEVTKLKREIC|rat MCP-1=

ITKRGLEVCADPQATWVRDY %
ADPNKEWVOKY LRKLDONOVRSETTVEYKIASTLRTSAPLNVNLTHEKSEANA nervegic

g

s
H

UCGGUCUGAUGCGGEU AGCGCUGUGCAGRGCU-37
‘.~3 Ll

5" -Biotin-GCACGUCCCUCACCEGUGCAAGUGAAGCCGUGECUCUGLE
QPDATNSPVICCYTETGRKISSORLGSYKRVTSSKCPKEAVIFKTILAKEIC | horse MCD=

27 —URAGGAAACUCGGUCUGAUGCGGU AGCGCUGUGCAGAGCU

L-protein [QPDATNSOVACCYTFNSKKISMORLMNYRRVTSSKCPKEAVIFKTILGKELC bovine M
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of gl onmerul oscl erosis; inmges show representative glonmeruli graded to the
respective scores as indicated, original magnification 400 x; the graph
illustrates the nean percentage of each score SEMfromall mce in each
group..(n = 7- 10); *, p <0.05 for niyX- E36- 31PEG ( mMNOX- E36-P) vs. PoC- PEG
(PoC‘P)-treated 1K db/db mce; Fig. 47shows the glonerular filtration rate
(GFR) in_6 nonths ol d ni NOX- E36- 31PEG (nNOX- E36-P)- and ' o

PoC- PEG( s eressatinvertienyis fyrthes llistratpd by ﬁl@&%@é@?@ﬁ Andibe seapemettisting frpmn

cl ear anGenik fifhérGSatis, eibodiRan@ ha 2Rt &Ekay AEkINNEERP- 3' PEG treated 1K
db/db mce at the end of the study; Fig. 48shows tubular atrophy and
interstitial volunme of 6 nonths old db/db mce; inages of silver-stained

renal sectio | lustr rep i i doe ect i, roups
Cor ginal ol i cati oRToo ARAERAELT SRR ARNIE aBRRC Rt
respective norphomnet r ilmmenaViy s indivdeng theosaqdence 1otifi (&' ype 1AAT khagriowpa *, p
< 0.05 2K db/db vs. BKS w | d-t mce; .p <.0.05 1K vs., 2K . dpb/db mce; T, p
< 0.05 mNOX- E36- 3' PEGW%@@%g%@Eé il ot pientte daf é’&“%% o Ry ce;
Fig. 49shows renal CCIMCRRNA expression db/db mce as determined by real -

time RT-PCR using total renal RNA pooled from6 - 10 m ce of each group;
MRNA | evel s FigrZeach ¢§PoUD 28falignpentaple seaupnces fdrefpted RAEY digandsebinging toRNA
expression; and Fig. 3QsRAWscebatiaa -]%:Hg A I QEr fep Ki f. db/db
m ce as determ ned by‘rhl m*runogt ai..ndl ngi;1 mag_%é iérﬁéatg?&a{ gyﬁéegrggzglﬁ?éﬁ %3
sections of ki dneys f mpoefeBedamhodimait ih it engiraty esshatial &g poctiigre hgmen pECRS

i ndi cated (original magpificatio X)se .1: Nucl eic acids that
bi nd human MCP-1 Usi n&g@fi%“fa% Saotr}gﬁg%ans @%{Eﬂfﬁas a target, several
nucl ei ¢ aci deigthat bi gEowo ahulignmdEPofl segaetcds e gReer RNed lighelsnbiediagtibde

sequences of which are depicted in, Figures 1 throug nucl ei c_aci ds

. h.7. The |
were characterized on APChrhadicating the sequgpges potif €1 yreed | thafsisnip 2
conmpetitive or direct ;pildeddMBoBSSRY fn Wst dhtideOt Ayl H,gg% 7
(Exanple 4) or on thepS ieegel ms(r) | evel , is. é. tﬁ- nsuéc&it%lf g&algl ﬁ}'}{?%&
natural configurati onMEPWMCP-1 (L-MCP) by surface plasnon 77 resonance
measur enent ing a Bi LNS « @an inwvitro cell
culture CC r%g'e‘gse asgl%(}g{ E‘}g"‘%‘gﬁ%&'ﬁ)%ﬁ %ﬁﬁ%eé ?{r\% %eg %ﬁéﬁ%ﬁ%‘ffs sbuécég%)}o
(Exanpl e 6). The nucl édinpamd@Prvimdatigs thehusjugemremati @ Bphi 1) tthati fsf 8r ent

sequence notifs, four int s.are defined in Figs. and 2 (Type | Al
19), Fig. 3 (Type 2), Piegted ﬁfgg?f’dmgm(*ﬂ/bté %?‘fetén?fs"gi“@l %‘B" EWE@ Lﬂ%ﬂman
Addi tional MCP-1 bi ndppgp-pucl ei ¢ aci ds which can not be related to each
other and to the differerent sequence notifs decribed herein, are listed in

Fig. 7. For Hgfi niti ophors duipiesiod RNAJissndel HobSfad 181eA2 Opmen MCP-1
abbr.eV| ations for a”bkﬂﬂpﬂﬁanﬂyﬁfs‘%ﬁ’ﬁén@@ﬁoﬁﬁ“%@@;’);

Fig. 6 shows an alignment of sequences of related RNA ligands binding to

human MCP-1 indicating the sequence motif (“Type 4”) that is in a
preferred embodiment in its entirety essential for binding to human MCP-1
(other sequences);

Fig. 7 shows a table of sequences of several different RNA ligands binding to
human MCP-1 which can not be related to the MCP-1 binding sequence
motifs “Type 1A”, “Type 1B”; “Type 2”, “Type 3” or “Type 4”;

Fig. 8 shows alignments of derivatives of RNA ligand 188-A3-001 and of 189-
G7-001 that bind to murine MCP-1;
Fig. 9 shows the result of a binding analysis of the aptamer D-NOX-E36 to

biotinylated human D-MCP-1 at room temperature and 37°C, represented
as binding of the aptamer over concentration of biotinylated human D-
MCP-1;



SstrongG or C; WweakA or U, RpurineGor A, Ypyrimdine Cor U, KketoG or
U MmnoA orC, not AC or Uor G Dnot CAorGorU;, Hnot GAorCorU, not
UAorCorG all AorGorCorU if not indicated to the contrary, any nucleic acid
sequence or sequence of stretches and boxes, respectively, is indicated in
the 5 3 direction. Type IA MCP-1 binging nucleic acids (Fig. 1) As
depicted in Fig. 1 all sequences of MCP-1 binding nucleic acids of Type 1A

co remgi se s gvlgg.aﬂtoef%qggﬂﬁ@sfgﬁrg%gm§ bRIiROXRE G BRYaphithies D-HNEREKELB are

biotinylated murine b-MCP-1 at 37°C, represented as binding of the

aptamer over concentration of biotinylated murine D-MCP-1;

Fig. 11 shows MCP-1-induced Ca™*-release in THP-1 cells, whereas a dose-
response curve for human MCP-1 was obtained, indicating a half effective
concentration (ECsg) of approximately 3 nM, represented as difference in
fluorescence to blank over concentration of human MCP-1;

Fig. 12 shows the efficacy of Spiegelmer NOX-E36 in a calcium release assay;
cells were stimulated with 3 nM human MCP-! preincubated at 37°C with
various amounts of Spiegelmer NOX-E36, represented as percentage of
control over concentration of NOX-E36;

Fig. 13 shows the efficacy of Spiegelmer mNOX-E36 in a calcium release assay;
cells were stimulated with 5 nM murine MCP-1 preincubated at 37°C with
various amounts of Spiegelmer mNOX-E36, represented as percentage of
control over concentration of mNOX-E36; ‘

Fig. 14 shows the human MCP-1-induced chemotaxis of THP-1 cells whereas
after 3 hours migration of THP-1 cells towards various MCP-1
concentrations a dose-response curve for MCP-1 was obtained,

represented as X-fold increase compared to control over concentration of

human MCP-1;
Fig. 15 shows the efficacy of Spiegelmer NOX-E36 in a chemotaxis assay; cells
were allowed to migrate towards 0.5 nM human MCP-1 preincubated at

37°C with various amounts of Spiegelmer NOX-E36, represented as
percentage of control over concentration of Spiegelmer NOX-E36;

Fig. 16 shows the efficacy of Spiegelmer mNOX-E36 in a chemotaxis assay; cells
were allowed to migrate towards 0.5 nM murine MCP-1 preincubated at
37°C with various amounts of Spiegelmer NOX-E36, represented as
percentage of control over concentration of Spiegelmer mNOX-E36;

Fig. 17 shows the Biacore 2000 sensorgram indicating the Kp value of Spiegelmer
NOX-E-36 binding to human MCP-1 which was immobilized on a
PioneerF1 sensor chip by amine coupling procedure, represented as
response (RU) over time;

Fig. 18 shows the Biacore 2000 sensorgram indicating binding of Spiegelmer
NOX-E36 to human MCP-family proteins (huMCP-1, huMCP-2, huMCP-



that can hybridize with each other. However, such hybridization is not
necessarily given in the nolecule as actually present under physi ol ogical
conditions. Boxes B2, B3, B4, are flanked by box [BlAl and box [BIB 78

bi ndi ng behavi our (Exanple 4). Selected sequences were synthesized as

Spi egel'nmer (Exanple 3) and were testedpusing the natural configuration of
MCP-1 (L-MCP) in an in vitro cell culture CCrel ease assay (Exanple 5). The
sequences of the defi @?Qm@%@xﬁmﬂ@émﬁﬁx d»&&@r@&e Qﬁﬁaﬁﬁibdtb dMiRe ]cogl\}():p ng
nucl ei ¢ acids of Type [ A which influences the binding afflnlty to

Based on binding anal psicsdet pmea dPionesreht andcm- ﬁrﬂﬂnmmgr rAld, efespestively,

sumari zed as Type LA ﬁﬁf)e | follow ng are
i ndi vidually and nore %re]pgenregg%]%ll%‘%] el’r réty essential for binding to
MCP- 1: Fig. 19 shows the Biacore 2000 sensorgram indicating binding of Spiegelmer .

NOX-E36 to MCP-1 from different species (canine MCP-1, monkey
MCP-1, human MCP-1, porcine MCP-1, rabbit MCP-1, mouse MCP-1, rat
MCP-1) whereas different forms of MCP-1 were immobilized by amine
coupling procedure on PioneerF1 and a CM4 sensor chips, respectively,
represented as response (RU) over time;

Fig. 20 shows the Biacore 2000 sensorgram indicating the Kp value of Spiegelmer
181-A2-018 binding to to human MCP-1 which was immobilized on a
CM4 sensor Chip by amine coupling procedure, represented as response
(RU) over time;

Fig. 21 shows the Biacore 2000 sensorgram indicating binding of Spiegelmer 181-
A2-018 to human MCP-family proteins (huMCP-1, huMCP-2, huMCP-3)
and human eotaxin which were immobilized by amine coupling procedure
on a PioneerFl and a CM4 sensor chip, respectively, represented as
response (RU) over time;

Fig. 22 shows the Biacore 2000 sensorgram indicating binding of Spiegelmer 181-
A2-018 to MCP-1 from different species (canine MCP-1, monkey MCP-1,
human MCP-1, porcine MCP-1, rabbit MCP-1, mouse MCP-1, rat MCP-1)
whereas different forms of MCP-1 were iminobilized by amine coupling
procedure on PioneerFl and a CM4 sensor chips, respectively, represented
as response (RU) over time;

Fig. 23 shows a Clustal W alignment of MCP-1 from different mammalian species
as well as human MCP-2, MCP-3, and eotaxin (Positions 1-76 only);

Fig. 24A shows a table summarizing the binding specificity of NOX-E36 and 181-
A2-018 regarding MCP-1 from different mammalian species as well as
human MCP-2, MCP-3, and eotaxin;

Fig. 24B shows a table summarizing the selectivity of NOX-E36 as determined by
Biacore analysis whereby biotinylated NOX-E36 was immobilized on a
sensor chip surface and binding of a panel of various CC and CXC

chemokines to NOX-E36 was analyzed;



boxes where preferably | CACGCU box 82, which is CCCGGW preferably
CCCEAJ; box 83, which is GUR preferably GUG box B4, which is RYA,
preferably GUA; box B5 which is GGGGGRCGCGAYC preferably GGGGGEECECGACC
box 86, which is UGCAAUAAUG or URYAWUUG preferably UACAUUUG As depicted
in Fig.. I, the nucleic acid nolecule rreferred to as 176-El Orc has the

best bi ndi ng
Fig. 24C shows the kinetic analysis of NOX-E36 interacting with chemokines as

determined by Biacore analysis whereby the chemokines were
immobilized covalently on a CMS5 sensor chip surface and various
concentrations of the NOX-E36 were injected and NOX-E36s binding
behaviour was analyzed using the BiaEvaluation software;

Fig. 24D shows the chemotaxis dose-response curve of THP-1 cell stimulation with
MIP-1a with a half- effective concentration of about 0.2 nM;

Fig. 24E shows the Inhibition of MIP-1a induced chemotaxis by NOX-E36. NOX-
E36 had no influence on the MIP1a induced chemotaxis of THP-1 cells;

Fig. 25 shows the efficacy of Spiegelmer NOX-E36-3’-PEG in a calcium release
assay; cells were stimulated with 3 oM human MCP-1 preincubated at
37°C with various amounts of Spiegelmer NOX-E36-3°-PEG, represented
as percentage of control over concentration of Spiegelmer NOX-E36-3°-
PEG;

Fig. 26 shows the efficacy of Spiegelmer NOX-E36-3’-PEG in a chemotaxis
assay; cells were allowed to migrate towards 0.5 nM human MCP-1
preincubated at 37°C with various amounts of Spiegelmer NOX-E36-3’-
PEG, represented as percentage of control over concentration of NOX-
E36-3'-PEG;

Fig. 27A shows the efficacy of Spiegelmer NOX-E36-5’-PEG in a calcium release
assay; cells were stimulated with 3 nM human MCP-1 preincubated at
37°C with various amounts of Spiegelmer NOX-E36-5’-PEG, represented

as percentage of control over concentration of Spiegelmer NOX-E36-5"-
PEG;

Fig. 278 shows the efficacy of Spiegelmer NOX-E36-5'-PEG in a chemotaxis
assay; cells were allowed to migrate towards 0.5 nM human MCP-1
preincubated at 37°C with various amounts of Spiegelmer NOX-E36-5’-
PEG, represented as percentage of control over concentration of
Spiegeimer NOX-E36-5’-PEG;

Fig. 28 shows murine MCP-1-induced Ca'"-release in THP-1 cells, whereas a
dose-response curve for murine MCP-1 was obtained, indicating a half
effective concentration (ECse) of approximately 5 nM, represented as

difference in fluorescence to blank over concentration of murine MCP-1;



affinity to MCP-1 (as aptaner in the pull-assay with a KD of 5 nMas wel |
as as Spiegelner with an 1050 of 4 - 5 nMin in vitro cell culture

CC-rel ease assay) and therefore may constitute the optinal sequence and the
opti mal conbination of sequence el ementsB2, 83, 84, 05, 86 and IBIB

Type ‘1B MCP-1 binding nucleic acids (F4g. 2) As depicted in Fig. 2, al
sequences of Type 18 conprise several sequences stretches or boxes whereby

boxesl Et| Al ppthdVE ar @nhdaethe efficabfloantit Binfile WICPS BelegdiRs: MNOX-F36-3nPRG di ze

wi th each other and boxes B2, 83, B4, ng and box 86 are f|anked, by boxand
box | BI B However, 79 ina calcium release assay; cells were stimulated with 3 nM murine' MCP-1

preincubated at 37°C with various amounts of Spiegelmer mNOX-E36-3'-
PEG, represented as percentage of control over concentration of
Spiegelmer mNOX-E36-3’-PEG;

Fig. 30 shows the murine MCP-1-induced chemotaxis of THP-1 cells whereas
after 3 hours migration of THP-1 cells towards various mMCP-1
concentrations a dose-response curve for mMCP-1 was obtained,
represented as X-fold increase compared to control over concentration of
murine MCP-1;

Fig. 31 shows the efficacy of anti-murine MCP-1 Spiegelmer mNOX-E36-3’-PEG
in a chemotaxis assay; cells were allowed to migrate towards 0.5 nM
murine MCP-1 preincubated at 37°C with various amounts of Spiegelmer
mNOX-E36-3’-PEG, represented as percentage of control over
concentration of anti-murine Spiegelmer mNOX-E36-3’-PEG;

Fig. 32 shows the Biacore 2000 sensorgram indicating the Kp value of aptamer
D-mNOX-E36 binding to murine D-MCP-1 which was immobilized on a
PioneerF1 sensor chip by amine coupling procedure, represented as
response (RU) over time;

Fig. 33 shows the Biacore 2000 sensorgram indicating binding of aptamer
D-mNOX-E36 to human D-MCP-1 and murine D-MCP-1 whereas the two
different forms of D-MCP-1 were immobilized by amine coupling
procedure on PioneerF1 and a CM4 sensor chips, respectively, represented
as response (RU) over time;

Fig. 34 shows renal sections of 24-week old MRL™™?" mice, stained with periodic
acid Schiff (PAS), antibodies for Mac-2 (macrophages) and CD3 (T cells)
as indicated; images are representative for 7-12 mice in each group
(original magnification PAS: x 100, PAS inserts: x 400, Mac2: x 400,
CD3: x 100;

Fig. 35 shows a table illustrating renal function parameters and histological
findings in the different groups of 24-week old MRLP™" mice;

Fig. 36 shows the quantification of histological changes by morphometry -
performed on silver stained sections of mice from all groups; A, interstitial

volume index; B, tubular dilation index, and C, tubular cell damage index



The nucleic acids were characterized on the aptaner |evel using using
direct and conpetitive pull-down assays with biotinylated human D-MCP-1 in
order to rank themwi th respect to their binding behaviour (Exanple 4).

Sel ect ed sequences were synthesized as Spi egel ner (Exanple 3) and were
tested using the natural configuratiomsof MCP-1 (L-MCP) in an in vitro cel
culture Ca-rel ease assay (Exanple 5). The sequences of the defined boxes

may be different betwsghe thGuIMeTad PRIRMHD P UGHEHSWR RS afd arky BBresSedV Ch
i nfluences the binding affi m}\% to MCP-1. Based on binding anal ysis of the
different MCP-1 bindi mepans&SEMs aci ds summarized as Type | B MCP-1 bi nding

ntirety esshtih fortprhaenRisTEYRER KBl e ! GBLEBRAR ol 8E

with each other; wher eajpulafedbsiblaplanABE& MBalyaisg where JE is | CAYRCU

pref 1201y | GAOGEUL 2B B2l B O I B LR Y PR

| GBGGGGEECECGACC,  box BS detehmhiabd by réallibde/ A -PCRGAWII AL Binaf RNaDhb16AMMUA,
mice of each group whereby RNA levels for each group of mice are
expressed per respective 185 rRNA expression;

Fig. 39 shows reduction of lung pathology by treatment with mNOX-E36-3'PEG;
lung tissue was prepared from of all groups at age 24 weeks and scored
semiquantitatively; treatment with mNOX-E36 and mNOX-E36-3'PEG
reduced peribronchiolar inflammation in MRLP™" mice; images are
representative for 7-11 mice in each group; original magnification x 100;

Pr mice at age 24 weeks

Fig. 40 shows cutaneous lupus manifestations of MRL
which typically occur at the facial or neck area (left mouse) which were
less common in anti-mCCL2 Spiegelmer-treated mice (right mouse);

Fig. 41 shows serum and histological findings in MRL"™ " mice at age 24 weeks;

Fig. 42 shows the pharmacokinetics of pegylated and unpegylated anti-mCCL2
Spiegelmers in plasma during the study, indicated as plasma concentration
of Spiegelmer mNOX-E36 as a function of time;

Fig. 43 shows flow cytometry for CCR2 on bone marrow and peripheral blood in
24 week old vehicle- or mNOX-E36-3'PEG-treated MRLP™" mice; data
are shown as mean percentage of CCR2 positive cells £ SEM in either
bone marrow or peripheral blood in 5 mice of each group;

Fig. 44 shows serum CCL2 levels in PoC-PEG- (white bars) and mNOX-E36-
3'PEG (mNOX-E36-P)-treated (black bars) 1K db/db mice as determined
by ELISA at different time points as indicated; data are means + SEM; *, p
< (.05 mNOX-E36-3'PEG (mNOX-E36-P) vs. PoC-PEG;

Fig. 45 shows the infiltrated number of Mac-2 and Ki-67 positive cells in the
glomeruli and the interstitium of untreated or POC-PEG or rather mNOX-
E36-3'PEG treated db/db mice;

Fig. 46 shows the diabetic glomeruloscierosis in 6 months old db/db mice; renal
sections from mice of the different groups were stained with periodic acid

Schiff and 15 glomeruli from each renal section were scored for the extent



As depicted in Fig. 2, the nucleic acid referred to as 176-C9trc has the
best binding affinity to MCP-1 (as aptaner in the pull-down assay with a KD
of 5 nMas well|l as as Spiegelnmer with an I1C50 of 4 - 5 nMin in vitro cell
culture CC -rel ease assay) and therefore may constitute the opti nal
sequence and the optimal conbination ofy sequence elenments 113 | A, B2, B3,
B4, 1135, B6 and 1131131 Type 2 MCP-1 binding nucleic acids (Fig. 3) As

depicted in Fig. 3, alje gwggﬁag% ihYRR sﬁo&qg}égeaaﬁﬁ@g@,ﬁ@mﬁg%@%%

stretches or boxes wher _ Al and 1131B are t e 5 - and t er m nal
stretches that can hybespeitive ssoreh asaipdicatgd) original magnification 400 x; the graph

illustrates the mean percentage of each score + SEM from all mice in each
group (n =7 - 10); *, p < 0.05 for mNOX-E36-3'PEG (mNOX-E36-P) vs.
PoC-PEG (PoC-P)-treated 1K db/db mice;

Fig. 47 shows the glomerular filtration rate (GFR) in 6 months old mNOX-E36-
3PEG (mNOX-E36-P)- and PoC-PEG(PoC-P)-treated 1K db/db mice;
GFR was determined by FITC-inulin clearance kinetics in the groups of
PoC-PEG- and mNOX-E36-3'PEG-treated 1K db/db mice at the end of the
study;

Fig. 48 shows tubular atrophy and interstitial volume of 6 months old db/db mice;
images of silver-stained renal sections illustrate representative kidneys
from the respective groups (original magnification 100x); values represent
means = SEM of the respective morphometric analysis index from 7 — 10
mice in each group; *, p < 0.05 2K db/db vs. BKS wild-type mice; *, p <
0.05 1K vs. 2K db/db mice; T, p < 0.05 mNOX-E36-3PEG (mNOX-E36-
PEG) - vs. PoC-PEG-treated 1K db/db mice;

Fig. 49 shows renal CCL2 mRNA expression db/db mice as determined by real-
time RT-PCR using total renal RNA pooled from 6 — 10 mice of each
group; mRNA levels for each group of mice are expressed per respective
18 S rRNA expression; and

Fig. 50 shows spatial CCL2 expression in kKidneys of db/db mice as determined by
immunostaining; images illustrate representative sections of kidneys from
6 months old mice of the respective groups as indicated (original

magnification, 200 x)}.

Example 1: Nucleic acids that bind human MCP-1

Using biotinylated human D-MCP-1 as a target, several nucleic acids that bind to human MCP-1
could be generated the nucleotide sequences of which are depicted in Figures 1 through 7. The
nucleic acids were characterized on the aptamer, i. e. D-nucleic acid level using competitive or
direct pull-down assays with biotinylated human D-MCP-1 (Example 4) or on the Spiegelmer
level, i. e. L-nucleic acid with the natural configuration of MCP-1 (L-MCP) by surface plasmon



The nucleic acids were characterized on the aptaner |evel using direct and
conpetitive pull-down assays with biotinylated hunman D-MCP-1 in order to
rank themw th respect to their binding behaviour (Exanple 4). Selected
sequences were synthesized as Spi egel ner (Exanple 3) and were tested tested
using the natural configuration of MCB41 (L-MCP) in in vitro cell culture
CC-rel ease (Exanple 5) or in vitro chenotaxis assays (Exanple 6). The
sequenc : < ng
I e R S R A N
Based ofabrmelasepssandEyample 6), of heindiifé ehenmtaigomssay Gixanipled)nucl ei ¢ aci ds
summari zed as Type 2 MCP-1 binding nucleic acids, the boxes 0314 B2, and
1131B and their nucl eotide sequences as described in the following are

i ndi vi daat hicleio deideiodedies tiarsaipharated exigit differdnit sefugnessetifs, falir hain tipendieng t o

MCP-1: boxes LDE and 5' - " Jtermpal. stret t hat n hyhridi ze

W th cadRRsaneFEd (Tane 14138 Fe I FrerBiFistol P SEpens anf Bkl e

J1's 1 UGHH ad¥itidnBl MCRL1 bfading nucleic acids which can not be related to each other and to the
differerent sequence motifs decribed herein, are listed in Fig. 7. For definition of nucleotide

sequence motifs, the [UPAC abbreviations for ambiguous nucleotides is used:

S strong GorC;

W weak AorU;

R purine Gor A;

Y pyrimidine  Cor U;

K keto GorU;

M imino AorC;

B not A CorUorG;

D not C AorGorU;

H not G AorCorU;

A" not UJ AorCor@G;

N all AorGorCorU
If not indicated io the contrary, any nucleic acid sequence or sequence of stretches and boxes,

respectively, is indicated in the 5° — 3’ direction.

Type 14 MCP-1 binding nucleic acids (Fig. 1)

As depicted in Fig. 1 all sequences of MCP-1 binding nucleic acids of Type 1A comprise several
- sequences stretches or boxes whereby boxes [B1A] and are the 5°- and 3’ terminal stretches

that can hybridize with each other. However, such hybridization is not necessarily given in the

molecule as actually present under physiological conditions. Boxes B2, B3, B4, and box Bé

are flanked by box and box [B1B}

The nucleic acids were characterized on the aptamer level using direct and competitive pull-

down assays with biotinylated human D-MCP-] in order to rank them with respect to their



GCAl and LB 1 Bl is USCGE or 1UGC; preferably al is IGCAl and 13E] is
| uGcol box B2, CSUCCCUCACCGGUGCAAGUGAAGCCGYGECUC, preferably

CGUCCCUCACCGGUGCAAGUGAAGCCEUGEECUC  As depicted in Fig. 3, the nucleic acid
referred to as 180-D1-002 as well as the derivatives of 180-D1-002 |ike
180- D1-011, 180-D1-012, 180-D1-035, aryg 180-D1-036 (= NOX-E36) have the
best binding affinity to MCP-1 as aptaner in the pull-down or conpetitive

pul | - dom&asga:auav\mwgﬁmﬁlm Gtlecied sdybrBsiwt RN Aihes £d B S ph@binier (R fld®)
opti mal sequence and the optimal
and were tested using the nafural configuration of MCP-1 (L-MCP) in an in vitro cell culture

Ca'"-release assay (Example 5).

The sequences of the defined boxes may be different between the MCP-1 binding nucleic acids
of Type 1A which influences the binding affinity to MCP-1. Based on binding analysis of the
different MCP-1 binding nucleic acids summarized as Type 14 MCP-1 binding nucleic acids,
the boxes B2, B3, B4, B6 and and their nucleotide sequences as described in the

following are individually and more preferably in their entirety essential for binding to MCP-1:

» boxes and are the 5’~ and 3’ terminal stretches can hybridize with each other;
where [B14] is AGCRUG, preferably [AGCGUG); and where B1B]is [CRYGCU,
preferably CACGCU;

e box B2, which is CCCGGW, preferably CCCGGU;

e box B3, which is GUR, preferably GUG;

¢ box B4, which is RYA, preferably GUA;

e box B3], which is GGGGGRCGCGAYC, preferably GGGGGGCGCGACC

¢ box B6, which is UGCAAUAAUG or URYAWUUG, preferably UACAUUUG;

As depicted in Fig. 1, the nucleic acid molecule referred to as 176-E10trc has the best binding
affinity to MCP-1 (as aptamer in the pull-assay with a Ky, of 5 nM as well as as Spiegelmer with
an ICso of 4 — 5 nM in in vitre cell culture Ca™-release assay) and therefore may constitute the

optimal sequence and the optimal combination of sequence elements B2, B3, B4, B6

and .

Type 1B MCP-1 binding nucleic acids (Fig. 2)
As depicted in Fig. 2, all sequences of Type 1B comprise several sequences stretches or boxes

whereby boxes and are the 5°- and 3° terminal stretches that can hybridize with each
other and boxes B2, B3, B4, B5| and box B¢ are flanked by box and box [B1B] However,

such hybridization is not necessarily given in the molecule as actually present under

physiological conditions.



conbi nati on of sequence elenentsi BlA] 132 and BIB For nucleic acid nol ecul e
D- NOX- E36 (D-180-D1-036; SEQ ID No. 159), a dissociation constant (KD) of
890 65 pMat roomtenperature (RI) and of 146 13 pMat 37C was determ ned
(Exanmple 4; Fig. 9). The respective Spiegel mer NOX- E36 (180-D1-036; SEQ ID
No. 37) exhibited an inhibitory concergrati on (1050) of 3 -4 nMin an in
vitro CC-rel ease assay (Exanple 5; Fig. 12) and of ca. 0.5 riMin an in
Vitro chggahadiccisSayYe CRradi@iRd @n the @ptah®d) levEDhsihd asiRE@bat/d @derpbi@id ves
of NOX- E36, NOX- E36-3' PEG and NOX- E36-5' PEG |Csos of ca. 3 11Mwere .

det er mi Beldtdpym esfaysOrith blotigklated Syaan Oe&Rp) i orderjogrank theghpithrirgppoct A0 theng <
1 nMin ﬂ@cf -ﬁn@ﬁ I icQh: Type 3
MCP- | bF%Hﬁlﬁcgﬁgnuc UZ:@(S: a |%§)y? é%gmﬁlg%?eﬁb%gfg@teg%ﬂaﬁ %feggi.zr%(%xn El'ae 3l)all
sequences sEreTipped Bsing ther natwrak enndigatation fi YK 1 SLIMCEhEsawin bigees!lwilinesby
three pai#s of boxes.are.characteristic for Type 3 MCP-1 binding nucleic
aci ds. %ofrﬁeﬁsgfé%yl%fa&fpi%ﬁg I'BIB as well as boxes B2A and B2B as wel | as
boxes B5A and 858 bear the ability to hybridize with each other. However,

such hypridi zation_is not necessarily.given in the ecul e.as actually
ot esent Tl Aoty oF B danesd Boseh TRy P Tt BrAn (el Pob b i sids
hyb_r i di Zﬁ‘?'yp%e%' MG BHEIRA! the HiNInd ¥Enitflitd M{Q’ﬂyﬁh@@?drﬂﬁﬁdﬁg %.nél?ﬁﬁbﬁﬂw.
defined as” box B3, box 84 and box 736 e nucleic acids weré characterized

on the diffeeeneMGRey binding suslass peids sumparizsape dipe ¥8 MGIPHL bindfrgamicdsie agidsh

bi oti ny ’ - WM C el

bi i o BSRAS T aa Zap e Ty PR 3nd BRI BT S EBEP R sl fbch B
Spi egel foiibwidpaadipdidhllame mereprefesbbdn tisimgtitdngesaitial &r biiig gWi@Pilon of
MCP-1 (L-MCP) in in vitro chenotaxis assays (Exanple 6) or via Biacore
measurenents (Exanple 7). The sequences of the defined boxes may be

di fferent pRel RN atd B 1Bl babhtdld WikiCda8k 6thas vilR B 1 AMPR GYRBGE D
i nfluences th g_affinity to MCP-1. Based on di sis of the
di f f er ent pMERaBly b G and Wwabe [Bid@) B9C AYROBY, preferably (JAQECR; MCP- 1 bi ndi ng
nucl ei ¢ acids, the boxes [131A B2A B3, B2B B4, 13511, (Ga 1358, |DE and

t hei r nucbevB2dehiglet CHAGY, preterably €64GW| | owi ng are individual ly
and nore prefterably. i heir entirety essential for binding to MCP-1:

boxes Boxég’a‘ﬁgc%‘scfgém nal stretches that can hybridize with each ot her;
where e box B4, which is AUG;

o box B3} which is GGGGGGCGCEACS
¢ box B6, which is CAUUUUA or CAUUUA, preferably CAUUUUA;

As depicted in Fig. 2, the nucleic acid referred to as 176-C%trc has the best binding affinity to
MCP-1 (as aptamer in the pull-down assay with a Kp of 5 nM as well as as Spiegelmer with an
ICsy of 4 — 5nM in in vitro cell culture Ca™ -release assay) and therefore may constitute the

optimal sequence and the optimal combination of sequence elements B2, B3, B4, Bé

and .

Type 2 MCP-1 binding nucleic acids (Fig. 3)

As depicted in Fig. 3, all sequences of Type 2 comprise several sequences stretches or boxes
whereby boxes and are the 5°- and 3’ terminal stretches that can hybridize with each
other and box B2 is the central sequence element. However, such hybridization is not necessarily

given in the molecule as actually present under physiological conditions.
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The nucleic acids were characterized on the aptamer level using direct and competitive pull-
down assays with biotinylated human D-MCP-1 in order to rank them with respect to their
binding behaviour (Example 4). Selected sequences were synthesized as Spiegelmer (Example 3)
and were tested tested using the natural configuration of MCP-1 (L-MCP) in in vitro cell culture

Ca' " -release (Example 5) or in vitro chemotaxis assays (Example 6).

The sequences of the defined boxes may be different between the MCP-1 binding nucleic acids
of Type 3 which influences the binding affinity to MCP-1. Based on binding analysis of the
different MCP-1 binding nucleic acids summarized as Type 2 MCP-1 binding nucleic acids, the

boxes [B14], B2, and and their nucleotide sequences as described in the following are
individually and more preferably in their entirety essential for binding to MCP-1:

¢ boxes and , 5°- and 3’ terminal stretches that can hybridize with each other; where
[B14] is [ACGCA| and [B1B] is JUGCGU}, off B1A] is [CGCA) and B1B} is {UGCG], or [B14] is
{GCAl and B1B)is JUGCG] or JUGC]; preferably [B1A] is |GCA] and [B1B]is [UGCG;

s box B2, CSUCCCUCACCGGUGCAAGUGAAGCCGYGGCUC, preferably
CGQUCCCUCACCGGUGCAAGUGAAGCCGUGGCUC

As depicted in Fig. 3, the nucleic acid referred to as 180-D1-002 as well as the derivatives of
180-D1-002 like 180-D1-011, 180-D1-012, 180-D1-035, and 180-D1-036 (= NOX-E36) have
the best binding affinity to MCP-1 as aptamer in the pull-down or competitive pull-down assay

with an Kp of < 1 nM and therefore may constitute the optimal sequence and the optimal
combination of sequence elements [B14), B2, and .

For nucleic acid molecule D-NOX-E36 (D-180-D1-036; SEQ.ID No. 159), a dissociation
constant (Kp) of 890 = 65 pM at room temperature (RT) and of 146 = 13 pM at 37°C was
determined (Example 4; Fig. 9). The respective Spiegelmer NOX-E36 (180-D1-036; SEQ.ID
No. 37) exhibited an inhibitory concentration (ICso) of 3 — 4 nM in an in vifro Ca™ -release assay
(Example 5; Fig. 12) and of ca. 0.5 nM in an in vitro chemotaxis assay (Example 6; Fig. 15). For
the PEGylated derivatives of NOX-E36, NOX-E36-3’PEG and NOX-E36-5°PEG, ICses of ca. 3
nM were determined in the Ca* -release assay (Example 5, Fig. 25 and Fig.27A ) and < ] nM in
the chemotaxis assay (Example 6; Fig. 26 and Fig. 27B).
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Type 3 MCP-1 binding nucleic acids (Figs. 4+5)

As depicted in Figs. 4 and 35, all sequences of Type 3 comprise several sequence stretches or
boxes whereby three pairs of boxes are characteristic for Type 3 MCP-1 binding nucleic acids.
Both boxes and as well as boxes B2A and B2B as well as boxes BSA and B5B bear
the ability to hybridize with each other. However, such hybridization is not necessarily given in
the molecule as actually present under physiological conditions. Between these potentially

hybridized sequence elements, non-hybridizing nucleotides are located, defined as box B3, box

B4 and box Bﬁ

The nucleic acids were characterized on the aptamer level using direct and competitive pull-
down assays with biotinylated human D-MCP-1 in order to rank them with respect to their
binding behavior (Example 4). Selected sequences were synthesized as Spiegelmer (Example 3)
and were tested using the natural configuration of MCP-1 (L-MCP) in in vifro chemotaxis assays

(Example 6) or via Biacore measurements (Example 7).

The sequences of the defined boxes may be different between the MCP-1 binding nucleic acids
of Type 3 which influences the binding affinity to MCP-1. Based on binding analysis of the
different MCP-1 binding nucleic acids summarized as Type 3 MCP-I binding nucleic acids, the

described in the following are individually and more preferably in their entirety essential for

binding to MCP-1:

e boxes and 5°- and 3’ terminal stretches that can hybridize with each other; where
[B1A|is [GURCUGC] and [B1B is [GCAGCAC]; preferably [B1A}is [GUGCUGC and [B1Bj is
[GcaGead;
or B1A}is |[GKSYGC| and |B1B| is [GCRSMC]; preferably [B14]is GUGCGC] and [B1B] is
[GeGead,
or B1A]is {KBBSC]} and [B1B} is |[GSVVM]; preferably IB1A| is KKSSC) and [B1B) is IGSSMM;;
or B1A} is BNGC] and [B1B]is |GCNV]; preferably [B1A]is [SNGC] and [B1B) is JGCNS];, most
preferably m is rGEm and El-ﬁl is [@EEa;

¢ boxes B2A and B2B, stretches that can hybridize with each other; where B2A is GKMGU
and B2B is ACKMC; preferably B2A is GUAGU and B2B is ACUAC;
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e box B3, which is KRRAR, preferably U4AAA or GAGAA;

e box B4, which is CURYGA or CUWAUGA or CWRMGACW or UGCCAGUG, preferably
CAGCGACU or CAACGACU;

 BS5A and B5B, stretches that can hybridize with each other; where BSA is GGY and B5B is
GCYR whereas GCY can hybridize with the nucleotides of BSA; or B3SA is CWGC and
B5B is GCWG; preferably BSA is GGC and BSB is GCCG;

...................

........

As depicted in Figs. 4 and 5, the nucleic acid referred to as 178-D5 and its derivative 178-D5-
030 as well as 181-A2 with its derivatives 181-A2-002, 181-A2-004, 181-A2-005, 181-A2-006,
181-A2-007, 181-A2-017, 181-A2-018, 181-A2-019, 181-A2-020, 181-A2-021, and 181-A2-023
have the best binding affinity to MCP-1. 178-D5 and 178-135-030 were evaluated as aptamers in
direct or competitive pull-down assays (Example 4) with an Kp of approx. 500 pM. In the same
experimental set-up, 181-A2 was determined with an Kp of approx. 100 pM. By Biacore analysis
(Example 7), the Kp of 181-A2 and its derivatives towards MCP-1 was determined to be 200 —
300 pM. In Ca™ release and chemotaxis assays with cultured cells (Example 5 and 6,
respectively), for both 178-D5 and 181-A2, an ICsg of approx. 500 pM was measured. Therefore,

178-D5 as well as 181-A2 and their derivatives may constitute the optimal sequence and the
optimal combination of sequence elements , B2A, B3, B2B, B4, B5A, ;153“6, B5B and .

T ype 4 MCP-I binding nucleic acids (Fig. 6)
As depicted in Fig. 6, all sequences of Type 4 comprise several sequences, stretches or boxes

whereby boxes and are the 5°- and 3’ terminal stretches that can hybridize with each

other and box B2 is the central sequence element.

The nucleic acids were characterized on the aptamer level using direct pull-down assays with
biotinylated human D-MCP-1 in order to rank them with respect to their binding behavior
{Example 4). Selected sequences were synthesized as Spiegelmer (Example 3) and were tested

using the natural configuration of MCP-1 (L-MCP) in an in vitro cell culture Ca' -release

(Example 5) and/or chemotaxis assay (Example 6).

The sequences of the defined boxes may differ among the MCP-1 binding nucleic acids of Type
4 which influences the binding affinity to MCP-1. Based on binding analysis of the different
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box B3, which is KRRAR, preferably UAAAA or GAGAA;
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MCP-1 binding nucleic acids summarized as Type 4 MCP-1 binding nucleic acids, the boxes
, B2, and and their nucleotide sequences as described in the following are individually

and more preferably in their entirety essential for binding to MCP-1:

e boxes and 5’- and 3’ terminal stretches that can hybridize with each other;
where B1A! is AGCGUGDU]| and B1B] is GNCASGCU}; or B1A| is IGCGCGAG] and
[B1B is CUCGCGUC], or B1A|is [CSKSUU| and B1B| is [GRSMSG; or [B14|is (GUGUU
and B1B is GRCAC; or B14] is [UGUU| and B1H| is {GGCA|, preferably is
ICSKSUU| and B1B| is [GRSMSG}; mostly preferred BIA is {CCGCUU| and B1B] is
GGGCGG}; and

¢ box B2, which is AGNDRDGBKGGURGYARGUAAAG or
AGGUGGGUGGUAGUAAGUAAAG or CAGGUGGGUGGUAGAAUGUAAAGA,

preferably AGGUGGGUGGUAGUAAGUAAAG

As depicted in Fig. 6, the nucleic acid referred to as 174-D4-004 and 166-A4-002 have the best
binding affinity to MCP-1 (as Spiegelmer with an ICsp of 2 ~ 5 nM in in vitro cell culture Ca’™

release assay) and may, therefore, constitute the optimal sequence and the optimal combination

of sequence elements @ B2, and

Additionally, 29 other MCP-1 binding nucleic acids were identified which cannot be described
by a combination of nucleotide sequence elements as has been shown for Types 1 - 4 of MCP-1

binding nucleic acids. These sequences are listed in Fig. 7.

It is to be understood that any of the sequences shown in Figs. I through 7 are nucleic acids
according to the present invention, including those truncated forms thereof but also including
those extended forms thereof under the proviso, however, that the thus truncated and extended,

respectively, nucleic acid molecules are still capable of binding to the target.
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- 300 pM In CC rel ease and chenotaxis assays with cultured cells (Exanple
5 and 6Th¢ esgeictacids| wire éharachoizéd b ShOmpaandr 1i8del ABingan pullsdvval aspprneig 500
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vitro cell culture CCrel ease (Exanple 5) and/or chenotaxis assay (Exanple
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ter m nal 3.§b7. §EeePNL hek) canbiRh iflhiBRorMcbitef#etbnUBES of approx. 12 nM in an in

vitro Ca’ -release assay (Example 5; Fig. 13) and of approx. 7 nM in an in vitro chemotaxis

assay (Example 6; Fig. 16). For the PEGylated derivative of mNOX-E36, mNOX-E36-3’PEG

(SEQ.ID No. 254), ICs¢’s of approx. 8 nM were determined in the Ca™ -release assay {Example

5, Fig. 29) and approx. 3 nM in the chemotaxis assay (Example 6; Fig. 31).

It is to be understood that any of the sequences shown in Figs. 1 through 7 are nucleic acids
according to the present invention, including those truncated forms thereof but also including
those extended forms thereof under the proviso, however, that the thus truncated and extended,

respectively, nucleic aicd molecules are still capable of binding to the target,
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Example 3: Synthesis and derivatization of Aptamers and Spiegelmers

Small scale synthesis

Aptamers and Spiegelmers were produced by solid-phase synthesis with an ABI 394 synthesizer
(Applied Biosystems, Foster City, CA, USA) using 2’TBDMS RNA phosphoramidite chemistry
(M.J. Damha, KK. Ogilvie, Metheds in Molecular Biology, Vol. 20 Protocols for
oligonucleotides and analogs, ed. S. Agrawal, p. 81-114, Humana Press Inc. 1993). rA(N-Bz)-,
rC(Ac)-, rG(N-ibu)~, and rU- phosphoramidites in the D- and L-configuration were purchased
from ChemGenes,. Wilmington, MA. Aptamers and Spiegelmers were purified by gel

electrophoresis.
Large scale synthesis plus modification

Spiegelmer NOX-E36 was produced by solid-phase synthesis with an AktaPilot100 synthesizer
(Amersham Biosciences; General Electric Healthcare, Freiburg) using 2’TBDMS RNA
phosphoramidite chemistry (M.J. Dambha, K. K. Ogilvie, Methods in Molecular Biology, Vol. 20
Protocols for oligonucleotides and analogs, ed. S. Agrawal, p. 81-114, Humana Press Inc. 1993).
L-tA(N-Bz)-, L-rC(Ac¢)-, L-rG(N-ibu)-, and L-rU- phosphoramidites were purchased from
ChemGenes, Wilmington, MA. The 5’-amino-modifier was purchased from American

International Chemicals Inc. (Framingham, MA, USA). Synthesis of the unmodified Spiegelmer
was started on L-riboG modified CPG pore size 1000 A (Link Technology, Glasgow, UK); for
the 3'-NH,-modified Spiegelmer, 3’-Aminomodifier-CPG, 1000 A (ChemGenes, Wilmington,
MA) was used. For coupling (15 min per cycle), 0.3 M benzylthiotetrazole (CMS-Chemicals,
Abingdon, UK) in acetonitrile, and 3.5 equivalents of the respective 0.1 M phosphoramidite
solution in acetonitrile was used. An oxidation-capping cycle was used. Further standard
solvents and reagents for oligonucleotide synthesis were purchased from Biosolve
(Valkenswaard, NL). The Spiegelmer was synthesized DMT-ON; after deprotection, it was
purified via preparative RP-HPLC (Wincott F. ef al. (1995) Nucleic Acids Res 23:2677) using
Sourcel SRPC medium (Amersham). The 5’ DMT-group was removed with 80% acetic acid (30
min at RT). Subsequently, aqueous 2 M NaOAc sclution was added and the Spiegelmer was

desalted by tangential-flow filtration using a 5 K regenerated cellulose membrane (Millipore,

Bedford, MA).
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PEGylation of NOX-E36

In order to prolong the Spiegelmer’s plasma residence time in vivo, Spiegelmer NOX-E36 was

covalently coupled to a 40 kDa poiyethylene glycol (PEG) moiety at the 3"-end or 5’-end.

3’-PEGylation of NOX-E36
For PEGylation (for technical details of the method for PEGylation see European patent

application EP 1 306 382), the purified 3’-amino modified Spiegelmer was dissolved in a
mixture of H,O (2.5 mi), DMF (5 ml), and buffer A (5§ mi; prepared by mixing citric acid » H,O
[7 ], boric acid [3.54 g], phosphoric acid {2.26 mi}, and 1 M NaOH {343 ml] and adding H20 to
a final volume of 1 |; pH = 8.4 was adjusted with 1 M HC}).

The pH of the Spiegelmer solution was brought to 8.4 with 1 M NaOH. Then, 40 kDa PEG-NHS
ester (Nektar Therapeutics, Huntsville, AL) was added at 37°C every 30 min in four portions of
0.6 equivalents until a2 maximal yield of 75 to 85% was reached. The pH of the reaction mixture

was kept at 8 — 8.5 with 1 M NaOH during addition of the PEG-NHS ester.

The reaction mixture was blended with 4 ml urea solution (8 M), 4 mi buffer A, and 4 ml buffer
B (0.1 M triethylammonium acetate in H20) and heated to 95°C for 15 min. The PEGylated
Spiegelmer was then purified by RP-HPLC with Source 15RPC medium (Amersham), using an
acetonitrile gradient (buffer B; buffer C: 0.1 M triethylammonium acetaie in aceténitriie). Excess
PEG eluted at 5% buffer C, PEGylated Spiegelmer at 10 — 15% buffer C. Product fractions with
a purity of >95% (as assessed by HPLC) were combined and mixed with 40 ml 3 M NaOAC.
The PEGylated Spiegelmer was desalted by tangential-flow filtration (5 K regenerated cellulose

membrane, Millipore, Bedford MA).

5’-PEGylation of NOX-E36
For PEGylation (for technical details of the method for PEGylation see European patent

application EP 1 306 382), the purified 5’-amino modified Spiegelmer was dissolved in a
mixture of HyO (2.5 ml), DMF (5 ml), and buffer A (5 ml; prepared by mixing citric acid « H,O
{7 g], boric acid [3.54 g], phospheoric acid [2.26 ml], and 1 M NaOH [343 mi] and adding water
to a final volume of 1 |; pH = 8.4 was adjusted with 1| M HC]).
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The pH of the Spiegelmer solution was brought to 8.4 with 1 M NaOH. Then, 40 kDa PEG-NHS
ester (Nektar Therapeutics, Huntsville, AL) was added at 37°C every 30 min in six portions of
0.25 equivalents until a maximal yield of 75 to 85% was reached. The pH of the reaction mixture
was kept at 8 — 8.5 with 1 M NaOH during addition of the PEG-NHS ester.

The reaction mixture was blended with 4 ml urea solution (8 M), , and 4 ml buffer B (0.1 M
triethylammonium acetate in HoO) and heated to 95°C for 15 min. The PEGylated Spiegelmer
was then purified by RP-HPLC with Source 15RPC medium (Amersham), using an acetonitrile
gradient (buffer B; buffer C: 0.1 M triethylammonium acetate in acetonitrile). Excess PEG eluted
at 5% buffer C, PEGylated Spiegelmer at 10 —~ 15% buffer C. Product fractions with a purity of
>95% (as assessed by HPLC) were combined and mixed with 40 ml 3 M NaOAC. The
PEGylated Spiegelmer was desalted by tangential-flow filtration (5§ K regenerated celiulose
mermbrane, Millipore, Bedford MA).

Example 4: Determination of Binding Constants (Pull-Down Assay)

Direct pull-down assay

The affinity of aptamers to D-MCP-1 was measured in 2 pull down assay format at 20 or 37°C,
respectively. Aptamers were 5’-phosphate labeled by T4 polynucleotide kinase (Invitrogen,
Karlsruhe, Germany) using [y-"2P}-labeled ATP (Hartmann Analytic, Braunschweig, Germany).
The specific radioactivity of labeled aptamers was 200,000 — 800,000 cpm/pmol. Aptamers were
incubated after de- and renaturation at 20 pM concentration at 37°C in selection buffer (20 mM
Tris-HCI pH 7.4; 137 mM.NaCl; 5 mM KCL; 1 mM MgCly; 1 mM CaCly; 0.1% [w/vol] Tween-
20) together with varying amounts of biotinylated D-MCP-1 for 4 - 12 hours in order to reach
equilibrium at low concentrations. Selection buffer was supplemented with 10 pg/m! human
serum albumin (Sigma-Aldrich, Steinheim, Germany), and 10 pg/ml yeast RNA (Ambion,
Austin, USA) in order to prevent adsorption of binding partners with surfaces of used
plasticware or the immobilization matrix. The concentration range of biotinylated D-MCP-1 was
set from 8 pM to 100 nM; total reaction volume was 1 ml. Peptide and peptide-aptamer
complexes were immobilized on 1.5 ul Streptavidin Ultralink Plus particles (Pierce
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Competitive pull-down assay

In order to compare different D-MCP-1 binding aptamers, a competitive ranking assay was
performed. For this purpose the most affine aptamer available was radioactively labeled (see
above) and served as reference. Afier de- and renaturation it was incubated at 37°C with
biotinylated D-MCP-1 in 1 ml selection buffer at conditions that resulted in around 5 - 10 %
binding to the peptide after immobilization and washing on NeutrAvidin agarose or Streptavidin
Ultralink Plus (both from Pierce) without competition. An excess of de~ and renatured non-
labeled D-RNA aptamer variants was added to different concentrations (e.g. 2, 10, and 50 nM)
with the labeled reference aptamer to parallel binding reactions. The aptamers to be tested
competed with the reference aptamer for target binding, thus decreasing the binding signal in
dependence of their binding characteristics. The aptamer that was found most active in this assay

could then serve as a new reference for comparative analysis of further aptamer variants.

Example 5: Determination of Inhibitory Concentration in a Ca™-Release Assay

THP-1-cells (DSMZ, Braunschweig) were cultivated overnight at a cell density of 0.3 x 10%ml
at 37°C and 5% CO; in RPMI 1640 medium with GlutaMAX (Invitrogen) which contained in
addition 10% fetal calf serum, 50 units/ml peniciilin, 50 pg/ml streptomycin and 50 uM -

mercaptoethanol.

The Spiegelmers were incubated together with recombinant human MCP-1 (Bachem) in Hanks
balanced salt solution (HBSS), containing 1 mg/ml bovine serum albumin, 5 mM probenecid and
20 mM HEPES (HBSS+) for 15 to 60 min at 37°C in a 0.2 ml low profile 96-tube plate

("stimulation solution”).
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di fference between the maxi mal and the baseline signals, a dose-response
curve for nmurine MCP-1 was obtained, indicating a half effective
concentration (EC50) of about 5 riM(Fig. 28). 90 This concentration was
used for the further experinents on inhibition of CC-rel ease by

Spi egehners. Exanple 6: Deterninationgf Inhibitory Concentration in a
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TNCIX- E3§h1p. Kinetic analysis revealed that NOX-E36 binds to human, monkey, porcine, and canine

MCP-1 with comparable dissociation constants (Kp) of 0.89 — 1.2 nM whereas MCP-1 from

mouse, rat and rabbit were not recognized (Figs. 19 and 24A). 181-A2-018 binds to human and
monkey MCP-1 with comparable dissociation constants (Kp) of 0.5-0.6 nM, whereas porcine,
rabbit and canine MCP-1 are bound with much lower affinity. Rat and mouse MCP-1 were not

fecagniz Ly NOX-A2-018(F AL 153 22 and ’)A;A;}

Sequences as well as degree of homology in percent identical amino acids between the MCP-1
protein from different species and closely related human proteins are depicted in Fig. 23;
calculated KD values for NOX-E36 and 181-A2-018 are displayed in tabular format in Fig. 24A.

7.1.2 mNOX-E36 (murine MCP-1 specific nucleic acid)
To analyze the binding behaviour of mNOX-E36, 3759 RU of synthetic biotinylated murine D-

MCP-1 (flow cell 3) and 3326 RU of biotinylated human D-MCP-1 (flow cell 4) were
immobilized on a Streptavidin conjugated sensor chip (Biacore AB, Freiburg, Germany),
respectively. mNOX-E36 aptamer (D-RINA) solutions of 500, 250, 125, 62.5, 31.25, and 0 nM
were injected using the Kinject command defining an association time of 180 sec and a

dissociation time of 360 sec. Flow cell 1 was used as buffer and dextran matrix control (Biacore



The Bi acore 2000 instrument (Biacore AB, Uppsala, Sweden) was used to

anal yze binding of nucleic acids to human MCP-1 and rel ated proteins. Wen
coupling was to be achieved via am ne groups, the proteins were dialyzed
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7.2 Selectivity assessnent of NOX- E36 Sel ectivity of NOX-E36 was assessed
by surface plasnon resonance anal ysis by imobilizing 5" biotinylated

NOX- E36 on a Streptavidin (SA-Chip). 352 RU of NOX-E36 on flowcell (FC) 1
and equal anmount of 5'-term nal biotinylated non-functional control

Spi égel mer (POC) on PC 2 were inmobiligged by streptavidin/biotin binding.
FC3 was used as surface control to determ ne unspecific binding to the

dext ran- SA sensor surface. 100 nM of a panel of human chenvol cines from all
four subgroups ( d XC) were injected for 360s and conpl exes
wer e al [duissesspent of antiMEPaI of By it viirg | ow of 10al /min and 37C. Response
units aft i.ati , of s I d after, .

i ssoci BiAea TraatshishE el S bosd RO NOER MBI B bRblovinga,

i nj ecti @mctitiexl,cdrllpcdturdmsed wasinoegene itasheald Vet theakeFsmerk Hiaddre @ihiding of
chloride with 0, 1% Tween; inmmobilized Spiegel ners were subsequently all owed
to ref oN@H586 to Mk e alsodrangipies iodupgiopality <ofh @REaZBREM( r unni ng buf fer).

I njection of each chenokine was repeated 3 tinmes. CXCL1, CXCL2, CXCL6 and
CXCL9 showed unspecific binding to ribonucleic acids and chip dextran

sur f aceTo Spbisive i thishichemethkis néxppritientdi wigh t THR-dnotllsl weeed pbittniedothad kd enl y

be det ect f ~ 8/ MCP- [ eot axi 3/ M Bl a, d
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enokKIl ne - n 0 or e .un ec oSl Ul ves
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the kinetic paramefers of interaction between NOX- CCL.
CCL8/ MCPpiggel@as in varemuaxprrenionions M 640! 3EIay BRAPIQE 200CE0 mvEpridr snatidition
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anti-MP-la Functigpal.ity J.n vitrg i re measurenents had sho Cross
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cul t ur expRgRA WiveltnizthQofag ain kid S etlisdiohevabRaKADIS00 MM th BFaeeike Optipdi ng

of NOX-E36 to MP-1 a also translates to functionality, e.g. antagonism To
achi evenlidetectiondiaie erde (BY&k i ments with THP-1 cells were performed that
can be stinmulated by MP-1 a. THP-1 cells grown as descri bed above were
centrifuged, washed once in HBH (HBSS, containing 1 ng,/nl bovine serum

al bumi nARerd Bors migrhtidaBHESYP-drwdlls tvsgreradieds bumah MIR-06 watdrdratibns, 2@0sqgl  of

this suspensi on wer.e added Transwel | inserts wth 5 ore m ng,
43421) AR Euratt SUmEar MIBrIES P obalioindnpingc An BEI RO REFF L h
Spi egel @Rétrbilon/eidboUS SNGANtARED @Rtratitn £0Rgitr LoidBhtratons (Gl D)2 0ot Be 30
mn prior to addition of cells. Cells were allowed to mgrate at 37C for 3

hour s. fiptlar e¥peramenthen inhdutiansofighemotaxisovetpiegaimes agyliibl o £ancegivatiaselAlf i n

(Si gna)ni\jlgl F&aphate buffered saline was added to the | ower conpartnents.
After incubation at 37C for 2.5 hours, fluorescence was neasured at an
excitation wavel ength of 544 nrn and an em ssion wavel ength of 590 rimin a

Fl uost tima . ultidetectian plate reader (B ter 3 hours mnigration
of " ThPEXPET S {35 i TErSoD o S RERERISURRDRAR CandORCE A PeTRsPertPrise abiics ponoe
curve fs@mulie R0, M- NIR [ MES coRlt den@shely sREWE @idt NDX-H38| doedBYd iRBbitafifrecd | ve

concentration of about 1 nM and reduced activation at higher concentrations

(Fi g. 2uped ghemotaxes yntorthehighssh istefenneenatiqnfi M MIP-d¢- Ahpesiivesostrely
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stimulus of 0.5 nMMP-la. It could be clearly shown that NOX- E36 does not
inhibit MP-la induced chenotaxis up to the highest tested concentration of
1 pMMP-la. As positive control, the respective experinment with MCP-1 as
stinmulus was perforned in parallel (Fig. 24E). 95 Exanple 8: Therapy of

| upus-1ike disease in pdalpellpr mce with anti-nMCP-1 Spi egel mer Bl ocki ng
proi nfl ammat ory nedi ators has becone a successful approach for the
treatnment of chronic inflanmmtion (Stei nman 2004). In addition to TNF and

i nterl euki ns, CC-chenokines are inportant candi dates for specific

ant agoni sm because CC-chenoki nes nedi ate | eukocyte recruitnent fromthe

i ntravascul ar space to sites of inflammation (Baggiolini 1998, Luster

2005). There is very strong evidence that MCP-1 (= CCL2) and its respective
chenoki ne receptor CCR2 play a crucial role in autoimmune tissue injury
such as the clinical manifestations of system c |upus erythenmatosus (Gerard
& Rollins 2001). For exanple, MRLIPrnPr mce deficient either for the Ccl2




Ani mal s and Experinmental Protocol Ten week old fermale MRLIPiliPr mce were
obt ai ned from Harl an W nkel mann (Borchen, Gernmany) and kept under nornal
housi ng conditions in a 12 hour light and dark cycle. Water and standard
chow.(Ssniff, Soest, Germany) were available ad |ibitum At age 14 weeks,
groups of 12 mice received subcutaneowgg injections of Spiegelmers in 5 %
gl ucose (injection volune, 4 mM/kg) three tines per week as foll ows:
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tinol /| Bpiegéh@ PEG 0.9 tinol/kg; vehicle (5 %glucose). The plasma | evels
of 1 NnNOX- E36 and nNOX- E36- 3' PEG were determ ned from bl ood sanpl es taken
weekly fromthe retroorbital sinus 3 or 24 hours after injection,
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descri bed (Pawar 2006
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nor phorretry of renal interstitial injury was conducted as previously
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‘retrieval was perforned in Antigen Retrieval Solution (Vector, Burlingane,
CA) in an autoclave oven. Biotin was bl ocked using the Avidin/Biotin
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cells wces WeBkiIp tRsn e bRo6rBltll itls 0bONERlirt af& inRE§dn, eéspedaveilsmspahgdlmbg and
C3c deposits mere scored fromO0-3 on 15 cortical glonerular sections. RNA
preparation and real -tinme quantitative (TagMan) RT-PCR Renal tissue from
each nouse was snap frozen in liquid nitrogen and stored at -80C. From each
animal, total renal RNA preparation and reverse transcription were
perfornmed as described (Anders 2002). Prinmers and probes were from PE
Blosystens Vélterstadt GErnany. The used prinmers (300 nM used for
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Data were expressed as nean standard error of the nmean (SEM . Conpari son
bet ween groups were perfornmed using univariate ANOVA. Posthoc Bonferroni's
correction was used for nultiple conparisons. A value of p <0.05 was
consi.dered to indicate statistical significance. Sandw ch Hybri di sation
Assay Anmount of Spiegel nmer in the samjges was quantified by a sandw ch
hybri di sati on assay based on an assay as described by Drolet et aL 2000

(Phar m Ragislif: o) sanflla0 e MRS SCObLISELRA bNHRAANRD thBrlgkiaw the

pl asma cl earance of NOX-E36. Selected tissues were prepared to determ ne
Spi egel msthodowclesrribad iim Bxample . Nibe wgressaciibeedobrrervispedislocationrat Spi egedfrer
MINOX- E3%e¥@? 9{13%?'[ i fied by using a non-validated sandw ch hybri di sation
assay. brie 1y, he i nNOX- E36 capture probe (Seq.ID.: 281) was inmobilized
to white DNA-BIND 96wel | plates (Corning Costar, Wesbaden, Gernany) at

0.75 mM iqr_}, 0.5 leodi_ug} ghosphate, 1 inM EDTA, pH 8.5 over night at 4C.
Vel |'s wErgHiose S RIC BP4hd bl ocked with 0.5% w v BSA in 0.25 M sodi um

phosphakgin 1dsigiY vieled fscoRtied By deBliquantitaiile 6o (sw&iaﬁﬂagam?) TaO debdr@ kR et 4C

until use. Prior to h¥brid| sation, wells were pre-warnmed to 37C and washed
twi ce whrltenmnd thiabuik ot mesmtesial haphpadesstotd bouly [weight veeripalpilatediacypprkers

sar cosi , | i el : ] e) is
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pr epar afrbwreadl inimalngs|thssendenf ¢heastedyyrediod by digsHing s theREtas-mbitshyapbesplwarse

t hawed on, i [t ex and. briefly.in ol ed t.abl et.0

cont i 1 sk B6teral Shé S BICIRRNT AR B Gl dridakaBphid Sl cA1RRIeE 600 ach o
maxi munardipeled tieraetd BT theGaldy abd plineablmdirpdtidinsatto sehiven dfDNAtheaagisdy, and

after .returned to the freezer for. stor .- Sann| re djlyted with
ybr 1 a1 20 ORI CP RSl TRORS Ba el i Pt 4008k Clomersisr MiFAigRs

buf f er ) ragtt (FFR) 6404 rRBncddQat 1REwdeRb 19 Wlda8anss RBECcs 4F BRGNP izflls@iimﬂﬁ*(s%%»p- 1
hybridi sati on buffer 1:30020 pl11:30+ 180 p.1 hybridi sation buffer 1:300020

p. 11: 300ldrighBteiphaippErmmanst $.019, butdle? S, HOsgudILDites afgupsingls folup injection
hybri di @}zog@. ?}ﬁfog@s&enéé lwaS ABRMined Lithi 488 ShnVB% GtafSS AN E thad TNGRS E%@nﬁga%ﬂar d

was ser ITuted to a 8-point calibration curve spanning the 0-4 n

range. GBRQ@ssaleplatss hased op aaparastpaniticaissage disingad ni-tindao meggessiod aqudvenas

hdenti cghind QoANAL BlaphBEa PSR! UhnPARbATare TR sl TLOTANLAS! EHELAD
levels were determined using commercial ELISA kits for 1L-6, IL-12p40 (OptEiA, BD
Pharmingen), and IFN-a (PBL Biomedical Labs, USA). From all mice, kidneys and lungs were
fixed in 10 % buffered formalin, processed, and embedded in paraffin. 5-um sections for silver
and periodic acid-Schiff stains were prepared following routine protocols (Anders 2002). The
severiiy of the renal lesions was graded using the indices for activity and chronicity as described
for human lupus nephritis (Austin 1984), and morphometry of renal interstitial injury was
conducted as previously described (Anders 2002). The severity of the peribronchial
inflammation was graded semiquantitatively from 0-4. For immunostaining, sections of
formalin-fixed and paraffin-embedded tissues were dewaxed and rehydrated. Endogenous
peroxidase was blocked by 3 % hydrogen peroxide and antigen retrieval was performed in
Antigen Retrieval Solution (Vector, Burlingame, CA) in an autoclave oven. Biotin was blocked
using the Avidin/Biotin blocking Kit (Vector). Slides were incubated with the primary antibodies
for one hour, followed by biotinylated secondary antibodies (anti-rat IgG, Vector), and the ABC
reagent (Vector). Slides were washed in phosphate buffered saline between the incubation steps.
3°3’Diaminobenzidine (DAB, Sigma, Taufkirchen, Germany) with metal enhancement was used
as detection system, resulting in a black colour product. Methyl green was used as counterstain,

slides were dehydrated and mounted in Histomount (Zymed Laboratories, San Francisco, CA).



Sanpl es were heated for 10 min at 95C and cooled to 37C

Spi egel ner/ det ecti on probe conpl exes were annealed to i nmobilized capture
probes for 30 mn at 37C. Unbound spi egel ners were renoved by washing tw ce
with wash buffer and I x TBST (20 nM Tris-Cl, 137 nM NaCl, 0.1% Tween 20, pH
7.5), ‘respectively. Hybridized conpl eggs were detected by 99 streptavidin
al kal i ne phosphatase diluted 1:5000 in Ix TBST for 1 h at room tenperature.
TO I enmDYRe WHIQLKIIn GRSy UaabediesMrbie Suskd Mt MaSIaeh Brphakéd) CederbBS TOREAC,20 MM
Tris-C, 1 rnMMWC12, pH 9.8&(!twice eac&@V‘élls were finally filled with
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al so V\orlﬁ in.simlar fashi ﬁg’sfotst Spi.egel mer NOX- 36, NOX- E36-5' - PEG and
NOX- E36C8 deperiistiar saoged i Pekorols soriesRERmS IR probe ( Seq. | D 255) and
the respective NOX-E36 detection probe (Seq.ID:256) has to be used (data

not shown). Results trevrOX-E. 36-.3" PEG inproves survival and k-idney
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time poiritery (300QIM), used Gorofetddith BECRr €als ettd MY +NVA 1 predeetopst Gugidanl adskyse
proliferativ I % rul onephritis characterized by gl omerul ar macrophage
infil tr"ﬁi‘%%?ﬁ%f%g g?ﬁﬁ@@speri glomerul ar and interstitial inflammtory cell
infiltrate consting of glomerular and interstitial Mac2-positive

macr ophages and interstitial CD3-positive |ynphocytes (Figs. 34 and 35).
mNOX- E3808 ePBE Yipr oved the activity and chronicity index of |upus

- nephri t4 aﬂiﬁe@»t. G e By Fig.
35). Thg&%%z%)\gﬁngtbgge ;r}%ﬁgtéﬁe m&é?%ggtaj\?\igi Kxﬁfgﬁg@%ﬁf?&!ﬁé‘r \c;ié& odrtl the ¢ roéni city
i ndex ahullyi fricor Styianicly was rpepfoouss! asidg Ta d@lUScablourt ma¢ling an@She prehawsded

chroni c ki dne i ; rither, i eq . t r I and
cont | udhtedrad YPEF R Rtory shilRay AR08 2, wibiRbs gt U B88Y
PoC- PE@DeRivedenteewdsFugd 8dfietedivpl W rag Ighy, (BOBigsyich@s)gwas seklyast inatgpe
changes, it was found that pegyl ated and unpegyl at ed i nNOX- E36 reduced

i nt er sttPP¥% vol ume, tubular cell dammage, and tubular dilation, all being
mar kers of the severity and prognosis of chronic kidney di sease (Fig. 36).
MNOX- E36- 31PEG but not unpegyl at ed i nNOX- E36 i nproved 50% nortality (Fig.
37). THistiga\epalisis- 3' PEG can reduce the nunber of renal macr ophage and T
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real -ti me. RT- PCR was perforned assess. . the expression.level.s of the
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progressively upregulated in kidneys of MRLIPdIir mce during progression
~of renal disease (Perez de Lenma 2001). Treatnent w th mNOX- E36 and

I NNOX- E3omndc PHbiilioiioncekal4 t0 24 of age reduced renal expression of CCL2
and CCL5 nmRNA conpared to vehicle-treated controls (Fig. 38). Anti-CCL2

Spi egenghft JAPHGEINRY il AE SARIAHLOGIIHAL by 5 Sh@widN HYb¥disRioNRs a5 BatBdeh
an assay as described by Drolet e al. 2000 (Pharm Res 17:1503), Blood samples were collected-

in parallel to follow the plasma clearance of NOX-E36. Selected tissues were prepared to

determine Spiegelmer concentrations.



Skin and lungs are al so commonly affected from autoi mune tissue injury in
MRLI Pl AP mice. In vehicle-treated m ce autoi mmune | ung di sease was
characteri zed by noderate peribronchiolar and perivascul ar inflamatory

cell .infiltrates and skin | esions were observed in 60% of mce (Figs. 39,
40 and 35). mNOX- E36 and | nNOX- E36- 31BEG bot h reduced peri bronchi al

i nfl ammati on and skin disease as conpared to vehicle-, PoC, and

PoC- PEGiyhedit£idn Mi3kd pepdration ce, respectively (Figs. 39,40 and 35). Hence,
the effects of CCL2-specific Spiegelnmers are not limted to |l upus nephritis
but ext §WG8%1@3WH9X'EE¢1 WP%%‘E@(“BS‘?? gy BfnSHRoR-¥atitiakd sppdydgl hybi OR gSsay.
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either of these inflammatory nediators (Fig. 41). Thus, both mNOX- E36

variants dq not affect |ynphoproliferation, anti-dsDNA |IgG production, and
serum csﬂ-@?ﬁ@ﬂ% s in MRLIP# PT mice. Plasma |levels of nNOX-E36 and

MNOX- E3 41 3hples AvedRhdsBedninCRuplidks. ESGmanamplerEIRawecliPlGide| asmexel engl s
were determ ned at vveekli intervals .in order to nonitor drug exposur

during puBgewadrigdy i3 dfpllgtepcenffifugry Tisgue homogenaies Wt thialveg pbBidnf evel s
of MNOX: 36, f: Ltk RSt | rRANGX ' g%n%ﬁ LAj Lon
wer e aéﬁrom d{‘Sth;ﬁ g%% nM ang&%dgil\iﬂgtth'ougjﬁgg"?%?ﬁg stu%&&ér gﬁog%?if%}jg (Fig.
42) . Thassay, pegly bfdriverdsi momeak ed thhefrplzasder bovages SemphasOxee3 diluind wite

phar ook At ECog S AR TRy in e R s Ay, BRI AT, o

of nonogybamgfts amfbl@vibg aehen@f r ow Monocyte em gration from bone marrow
during bacterial infection was shown to involve chenoki ne receptor CCR2
(Serbina 2006), but the role of CCL2 in the context of autoimmunity remains

hypot hef.3¢al . Therefore, 4NeGER2- Pasigsiy gyrRiQGYA Suff@Pul ation in
peri pheral bl ood and bone marrows in m ce of i nNOX-E36-3' PEG and

vehi cl ek:30kat ed groups of2®4l MmEkk ohdSWRLhFridisetion beffewas exani ned.
Treatment w th nmNOX- E36- 31PEG | ncreas ercentage of CCR2 positive
cells il_rigqqqe bone marrow ﬁq;ﬁﬁ,i@ % t’*’cﬁgé‘ﬁgﬁ Q%E”r“?err educed this

popul at4.amopn the peri phesgalr Digypd yrlgmgfﬁygﬁdiﬁtig&bg{g&ﬁ g. 43). These data

support a role of CCL2 for the evasion CCR2 positive cells fromthe bone
marr ow during autoi nunune di sease of MRLIPIRP mice. Summary Applying the

Spi egel per _technol ogy, a novel , an et i 2. ant I Sit S, cr.eat ed
ohi oh BOL GRS BIERS HBoEs i RNCRRER el e P At TSREEE o

t r eat meakibMiidh ciie spdanihgpthe 4 ede Iramge. Mar @€ daynplespweary gdemchdamcieskshyedus- | i ke
autoi rnmyne tissue (njury in muylilpr . mng These data support a central

rol e fdralibration sign ﬁ%‘é‘ei‘tffﬂ*é’&'ﬁﬁtoé%‘ﬁsg‘gﬁémﬂéﬁsage and identify CCL2

Spi egehners as a novel therapeutic for autoi mmune tissue injury.

Hybridisation and detection

Samples were heated for 10 min at 95°C and cooled to 37°C. Spiegelmer/detection probe
complexes were annealed to immobilized capture probes for 30 min at 37°C. Unbound
spiegelmers were removed by washing twice with wash buffer and 1x TBST (20 mM Tris-Cl,
137 mM NaCl, 0.1% Tween 20, pH 7.5), respectively. Hybridized complexes were detected by



102 Exanple 9: Therapy of diabetic nephropathy in unilaterally
nephrectom zed di abetic mce wth anti-nMCP-1 Spi egel ner D abetic
nephropat hy remains a | eadi ng cause of end-stage renal disease because
targeting the angiotensin-dependent pathonmechani snms does not al ways prevent
di sease progression (Zi met 2001; Rit291999; United States Renal Data
System 2004; Svensson 2003). Hence, other treatnent strategies are required
to add etepravidihellaliey pisphditase atilweedens000on Idi BBSTIfor Naphr epat teyperatiad. ard rom
recent experimental studies relate the progression of di abetl c ne hr opat hy
tointr mawnbwmdmg%nw Isavqre washedggain Wigh bx 3663 mefﬂ

2005) . e t 0

reduce gﬁ af@ [% m n ex rel‘f‘%ugn@er 3gltglflf lﬁﬂe g’s‘c‘?i?%g'%sﬁg ﬁﬁgrsggtg (V\A&)Pﬁ&i
str ept oBénspﬂemm ntoosedtdi Gomtany) rmxdhrmqaﬂvhﬂag} (f(‘:toz@ B0t Wharmu tem2008Y..
Yet, nmol.ecul ar and cel | ul ar , nechanj ni.rarena fI amat | in
o abet | CHBLNPUBGERG PERarIeah | char gD , QRiR, FRgRpll. et HHUS ¢
nephr opakitycnalogick, T@bBaQIGeRk1ny).| evel s of acute phase markers of

i nflanmation but this may not represent intrarenal inflammtion (Dalla
Vestra 2005; Navarro 2003). Patients with diabetic neplu-opathy excrete
hi gh | epglasin®fsit he CC chenol ci ne nonocyte chempattractant protein |
(MCP-1/ in the urine which may be nore specific for intrarenal

i nf | arm&he @Homrassayqbsmpier@sﬁmonbwz@oeed fpa RedviaivhidarEod)ysis n f act ,

MCP- 1/ GGl n@&% £ssed by hunpg, %ﬂasangl al cells exposed to either high
gl ucose conce ions or advanced gl ycation end products (Ihm 1998;
Yamagi shi 2002). CCL2 is involved in the corrpl ex nulti step process of

| eukocy cruit. fr,om ravas extravasc rtments,
e g1 St poRER o P el AP, ek s AP S0 8 TR B
macroph@@g aid diffafit €S are a common f| nd| ng i n human and experi nment aI

di abetic gl onerul osclerosis and tubulointerstitial injury (Bohle 1991;
Furuta 1993; Chow 2007). Ccl2- deficient type 1 or type 2 diabetic mce

have | opgr <EHdonBS WyBYidismieh OREA0Ss CRYGHERd VRErGR 4150 AaiRe iRt Salid Fiho8S for
gl onerul ar inj urgg Chow 2004; "Chow 2006). In these studies the functional
t.

rol e of SHicEeImIrgNOFH WmdIQXEBOABES sl NOFK-EJ4rd’-PEGruhergipethe raspspiéve NOX-
nephro ?oﬁs_s L2 TR, I L. al
t her apgﬁgtér%pﬁg? %kaéfsﬁq I ab Z%@:ﬁﬁep#%%&g%tlﬁy, a3nd s%c:iltgggfée&géﬁﬂgg%@g{g%i sts
wi t h f aobeansddl (datphatrshaeoki neti ¢ profiles should be validated in this
di sease context. In this exanple we report the effects of the PEGyl ated
anti CCL2 Spi egel mer mNOX- E36-3' PEG in type 2 diabetic db/db mce with
advancerksditabet i ¢ nephropat hy. W shown that an anti - CCL2- Spi egel ner woul d
be suitable for the treatnent of diabetic nephropathy. 103 Aninmals and
Experinmental Protocol Ml e 5 week old C57BLKS db/db or C57BLKS wild-type
M ce We;RoRMs3lNRLG L ABVEAGRNS akiidndrnivardor apgrogged in filter top
- cages with a 12 hour "dark/light cycle and unl'imted access to food and
wat er fP@ma{ehM r atinisa develpp eandtubisequeniighy | dl@b@@m prylifarative mmmgunef egsaplexand
wat er t
o oy rﬁﬁ)s&ag,bﬁ%h% | AEhRYEAY% pgfggé sr()ﬂg%nv% lup Lg;% gﬁ&s% pEmiRel?
thr oughh:a ﬂaexapmfticasthady ndesignp rireated p MRAL BUS Imyiceleserei treated rwnib/ mHgylated and

vas' | AR it A G Skt soedief mad WpeBUR HRRT L RSB Se

wer e dlvamdledfmng xtvmhgzr Qol[28 bhage. rAC @iy eichet psiae vteimaze,s pPper o:}l\BﬁdE Pﬁﬂ(@geﬁr@ﬂeous
injections,.ygth either X- E36- 31PEG or PoC- in 5% gl ycose, (dose
unoUkg MRh] W e, S%’fq&‘rr@ ge PER& Kgyve $l°§§f%‘i‘ﬁp % B FRAA DY cskonse%reks

(until {RRpAAR BAARALNEId ¥i8Red PEIAGhERIaS alP iRerSRed iAflSadaBRdcdingfildats ues
wer e obt ai ne for hi stopat hol o |ca eval uation. All experinmental procedures

had beéwwap@pﬁelemewarmé intgestiti g}ﬂ@@-mﬁﬁme raasropbagesiaad inEstlid P hRovtve

par af { PRBA L i) AR E e s BB B3 R P T

ant i botlipss nephrigisusscwelho2s ghe fercyeatierel odarbers efatenaninflaiiefiof dFignesu| Hre

macroph rlane na 1:50

ol + SRR SREnBD TR §es B0 ARk ke b1 il
eval uainacphdge aml Faeh comits @1@6359 S&d).fanédd&hl@m&ﬁcwﬁﬁeﬁsé wiaeflrther illGstfted
formalin in phosphate-buffered saline and enbedded in paraffin. 3

| am sections were stained with periodic acid-Schiff reagent or silver
followi ng the instructions of the supplier (Bio-Optica, Mlano, Italy).

G onerul ar sclerotic |esions were assessed using a senmi quantitative score
by a blinded observer as follows: 0 = no lesion, 1 =< 25 %sclerotic, 2 =
25-49% sclerotic, 3 = 50-74% sclerotic, 4 = 75-100% scl eroti c,

N -



nMNOX- E36- 3 ' PEG reduces gl onerul ar macrophage counts and gl obal

gl onmerul osclerosis in unilaterally nephrectom zed db/db m ce Wen | ack of
functional CCL2 is associated with decreased gl onerul ar nmacrophage
recruitment in db/db mce (Chow 2007) and nNOX- E36-3' PEG is able to bl ock
CCL2- nedi at ed nmacrophage recruitnment imgvitro and in vivo, |nNOX-E36-3"' PEG
shoul d inpair renal nmacrophage recruitnent in db/db mce wth advanced type
2 di ab%y%m&@%&a{d coilubRSdredsNifSnRMRAAINERbSs Wellifle!, PRTE hrguRRUPRASOUS
injections with mMNOX-E36-3 ' PEG or PoC-PEG at age of 4 nonths in

uni | at efrgited miep Krigc Bhmisnplyize marphomstbtonqueatifiyTiess seamgesdt wasfounutat f or
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i ndicating that the CCL2 antagoni st retains CQL,,%” n the circul ation &g{]g.
44) . CoAdf grRIAYE WPus H%Rhﬂ“ﬁ@égﬁéélﬂ §unvr-m?ﬂ£ M3 mige. & grder 1 stHeY Whedigliced
f/ gﬁi gfggfénéggte\git@ g?{jcgk%me RORAET- PYES U R InEANRR IR nln®: /00 Gr REG For

_ . mce, associated with lower nunbers of Ki-67 positive
prol i f emacd, mepl-tigilel RT-RCRhwves parborged trepssessshe expriiciknbselsoicproinfamuiaighy db

ot oveiiokdles ftagEfid $O68 ARHFEE FARARLABARL S, AoRbile SlRsietin,

46) . | nkidaejs, of KPS i@ RIFGe pramessientof rexlidischse (Rdret decLerho2801) Treathenosi s

in 1K db/db m t.h . oner ul oscl erosi s esent in age- 05
mt ohed VRS B ERABh oGt e P8 B ek sfduiSitb Fpitdfonat ahow
t hat delayedndCutlsadRNAlcofiphrid de peiicletreatadl 6oTRION @ig. 3BYE M Ophage recr ui t nent

wi t h i nNOX- E36- 3' PEG prevents gl obal diabetic glonmerul osclerosis in type 2
di abetic db/db mce. mNOX-E36-3 ' PEG inproves GFR in | K db/db mce The

benef i ciypl RiHGcseMerd RMYE EBGr okl iinRal WRilk iRnShARRL Y pice

gl onerul osclerosis in 1K db/db m ce should be asSoCiated with a better G-R

Ve anal §kisandiupgs areudlsorcosincntnaliested fiem jautoiomune tiespk ijurgfin SERLTT wisedly ni ce
| 2004),.. . . in ] i '
b00d) iaigEReBOTRALE bRl KR isbhdf s GRRIocRP b el pRAIR AN, | )

M ce i njeiCpeivavduldn iERGREGY( faliginfill@yes dndNEH E3Hn8 WeEGobsenat iR 60% of mice

signifigantly inproved_the 2 1 RN, 1K db/ db, m c .
207001 (it T finds) pFNCRE RS it mRg sty PEPo haf FebeRh e fh et
recrui t igakn@a6n ahd ekih MR s @Rphred UD GlehioRk-,i Fod-y el PoCiPEiRiréfed MRE, PP
MNOX- E36-3 ' PEG reduces _interstiti al crophage counts .and .

t ubul oi WS ©enectivaly (Figs A9 40pne RSy ﬁ%eﬁe&ef&m@éEé-‘éa-s(&rﬁ%@ﬁpk?gﬂsﬁm%&qthy in
humans ;588 S0 RIpAL SEpMdsbu ISR 6 Aftker NARRES O w&;ﬁéﬁvﬁﬁﬂe%s@%&?;hages
and tubul ointerstiti al 1njury (Bohle 1991). In 2K db/db mce intersfitial
macr op ' 'Rioice.r at es and significant tubul ointerstitial injury does not
occur before 8 nonths of age (Chow 2007). Early uni nephrectony accel erates
t he devel opnent of tubulointerstitial pathology in db/db mce (N nichuk
2005) , mNOX-M&5 apubiie ilprigdprailfenstd SHindtomen dslDlh ageantibadias) and chirbatcatokima and
interst}ti!al mdmp as markers of tubulointerstitial damage in mce of all
groups ‘4¥¢-%" hs &f“age. At this time point 1K db/db nice reveal ed

| ncr easkghadl MRLE" O fmicatdvelbp td aﬁnﬁ'y‘lﬁ)@hﬂﬁ&m spftorié GhdabdRdd Y emadsivens of
tubular dilatation and interstitial volume as conpared to 2K db/db _m ce
(Fig. 4%plenpmggalygnd bulks gbremvicsl, axplaey.iipgunaleiid mesrtcgal aphradse BNGK-

i nterstidd ald ARCHREIFGEEP YoRhatd RS bnake WM Bf sﬂéér@taﬁa'lﬂﬁpﬁﬂgdes_in
interstitial volune in 1K db/db mce éFll G 45, Fig. 48) . Thus, bl ockin
CCL2- deyBhdenmicefig. 4hhokopinagenityds Fenmicl is shayneseriged dy the production of

t ubul oi {0 - -l [, & mi(; e, 6 R36- 3
PEG 1 Rt ealdd MNP b B gl 15k ing BT IR % ek o A

i nfiltrmiceserampdsDNA [g(F,11g0nd Gy I2Ces ponaeibodies tesqueseningtuigh leecls. mNOXal

CCL2 e essi f.or.e othesized th t r,NNOX- E36:. 3" PEG. tr el at ed
decr eadest msaNaX s B el S RaE o8 S st ORlnaty NP ArereboR ik sl 5

expr esdiupas-1iNe didsad in edliclé-traeRIIBIRPt Bicg wantchitctteedriyRINY 2 BeRSS [c06ls of
CCL2 in db/db m ce. nNOX- E36-3' PEG reduced the tnRNA I evels of CCL2 in

ki dneys of 6 nonths old IK db/db m ce as conpared to age-nat ched

PoC-PEG treated mce (Fig. 49). To further assess the spatial expression of
CCL2 we perfornmed i mmunostaining for CCL2 protein on renal sections. In 1K
db/db m ce the expression of CCL2 was markedly enhanced in gloneruli,
tubuli, and interstitial cells as conpared to 2K db/db or 2K wild-type m ce
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Toget her, these data validate CCL2 as a prom sing therapeutic target for
di abeti ¢ nephropat hy and suggest that initiating CCL2 bl ockade with a

Spi egel ner - even at an advanced stage of the disease - may still be
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MRLP"" mice was examined. Treatment with mNOX-E36-3PEG increased the percentage of

CCR2 positive cells in the bone marrow from 13 % to 26 % whereas it reduced this population in
the peripheral blood from 26 % to 11 % (Fig. 43). These data support a role of CCL2 for the
evasion of CCR2 positive cells from the bone marrow during autoimmune disease of MRLP™P"

mice.

Summary

Applying the Spiegelmer technology, a novel and specific mCCL2 antagonist was created which
potently blocks mCCL2 in vitro and in vivo. In fact, late onset of treatment with the CCL2
Spiegelmer markedly improved advanced lupus-like autoimmune tissue injury in MRLP"" mice.
These data support a central role for CCL2 in chronic inflammatory tissue damage and identify

CCL2 Spiegelmers as a novel therapeutic for autoimmune tissue injury.
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(glomerular macrophages, Cederlane, Ontario, Canada, 1:50), anti-Ki-67 (cell proliferation,
Dianova, Hamburg, Germany, 1:25). For histopathological evaluation, from each mouse parts of
the kidneys were fixed in 10 % formalin in phosphate-buffered saline and embedded in paraffin.
3 pm-sections were stained with periodic acid-Schiff reagent or silver following the instructions
of the supplier (Bio-Optica, Milano, Italy). Glomerular sclerotic lesions were assessed using a
semiquantitative score by a blinded observer as follows: 0 = no lesion, 1 = <25 % sclerotic, 2 =
25-49 % sclerotic, 3 = 50-74 % sclerotic, 4 = 75-100 % sclerotic, respectively. 15 glomeruli were
analysed per section. The indices for interstitial volume and tubular dilatation were determined
by superimposing a grid of 100 points on 10 non-overlapping cortical fields as described
previously (Anders 2002). Interstitial cell counts were determined in 15 high power fields (hpf,
400 x) by a blinded observer. RNA preparation and real-time quantitative (TagMan) RT-PCR
was done from deparaffinized glomeruli. After incubation in lysing buffer (10 mM Tris-HCl, 0.1
mM EDTA, 2 % SDS and 20 pg/mi proteinase K) for 16 h at 60°C, phenol-chloroform-based
RNA extraction was performed. Glomerular RNA was dissolved in 10 ul RNAse free water.
Reverse transcription and real time RT-PCR from total organ and glomerular RNA was
performed as described (Anders 2002, Cohen 2002). Controls consisting of ddH,O were negative
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macrophage recruitment in vitro and in vivo, mNOX-E36-3’PEG should impair renal

macrophage recruitment in db/db mice with advanced type 2 diabetic nephropathy. To test this
hypothesis, we initiated subcutaneous injections with mNOX-E36-3’PEG or PoC-PEG at age of
4 months in unilaterally nephrectomized ("1K") db/db mice. Treatment was continued for
8 weeks when tissues were collected for the assessment of diabetic nephropathy. During that
period, mNOX-E36-3’PEG treatment did not significantly affect white blood or platelet counts,
blood glucose levels or body weight which were both markedly elevated in all groups of db/db
mice as compared to non-diabetic BLKS mice (data not shown). Interestingly, mNOX-E36-
3’PEG increased the serum levels of CCL2 in 1K db/db mice, indicating that the CCL2
antagonist retains CCL?2 in the circulation (Fig. 44). Consistent with our hypothesis mNOX-E36-
3'PEG significantly reduced the number of glomerular macrophages by 40 % as compared to
PoC-PEG- or vehicle-treated db/db mice, associated with lower numbers of Ki-67 positive
proliferating cells within the glomerulus in mNOX-E36-3’PEG-treated db/db mice (Fig. 45).
These findings were associated with a significant improvement of global diabetic
glomerulosclerosis in 1K db/db mice (Fig. 46). In fact, mNOX-E36-3’PEG treatment reduced

diabetic glomerulosclerosis in 1K db/db mice to the extent of glomerulosclerosis present in age-
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dilatation and interstitial volume as markers of tubulointerstitial damage in mice of all groups at

6 months of age. At this time point 1K db/db mice revealed increased numbers of interstitial
macrophages and significant elevations of tubular dilatation and interstitial volume as compared
to 2K db/db mice (Fig. 45, Fig. 48). mNOX-E36-3'PEG treatment reduced the numbers of
interstitial macrophages by 53 % as well as tubular dilatation and interstitial volume in 1K db/db
mice (Fig. 45, Fig. 48). Thus, blocking CCL2-dependent renal macrophage recruitment aiso
prevents tubulointerstitial injury in type 2 diabetic db/db mice.
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nephrectomized diabetic mice with mNOX-E36-3’PEG reduced the numbers of glomerular (and
interstitial) macrophages at 6 months of age, associated with less proliferating glomerular cells.
In addition, renal/glomerular expression of CCLZ mRNA was markedly reduced with mNOX-
E36-3’PEG treatment. Furthermore, lower numbers of glomerular macrophages and glomerular
proliferating cells in the therapy group were associated with protection from global
glomerulosclerosis and with a significant improvement of the glomerular filtraton rate. The
beneficial effects of mNOX-E36-3’PEG on glomerular pathology and renal function in diabetic
mice are consistent with those studies that have used other CCL2 antagonists in other models of
glomerular injury (Lloyd 1997, Hasegawa 2003, Tang 1996, Wenzel 1997, Fujinaka 1997,
Schneider 1999). Remarkably, delayed onset of CCL2 blockade also reduced the numbers of

interstitial macrophages being associated with less tubulointerstitial pathology in 1K db/db mice.

Together, these data validate CCL2 as a prcmisihg therapeutic target for diabetic nephropathy
and suggest that initiating CCL2 blockade with a Spiegelmer — even at an advanced stage of the

disease — may still be protective.
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a) the first stretch Box B1A conprises a nucl eotide sequence of ACGCA, and
the third stretch Box B1B conprises a nucl eotide sequence of UGCEJ; or b)
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8. The nucleic acid according to any of clains 1 to 7, whereby the nucleic
acid is capable of binding human MCP-1. 9. The nucleic acid according to
any of clainms 1 to 8, wherein the nucleic acid conprises a nodification,
whereby the nodification is preferably a high nol ecular weight noiety

andl orwhereby the nodification preferahky allows to nodify the
characteristics of the nucleic acid according to any of clains 1 to Sin
ternms Ofnatr:&ﬁﬁ&’@fibﬁﬁulﬁﬂid@bdséu tiigbetddl MRldeRte BUHRN i GhedeP (BISA¥addse daperan
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for uselifimalabioal®st di agnosis. 16. A pharnmaceutical conposition
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19. Use according to claim17, ;hereby the nmedicanent is for the treatnent
and/or prevention of a disease or disorder selected fromthe group
conprising inflammtory di seases, autoi mmune di seases, autoi nmune

encephal onyelitis, stroke, acute and chronic multiple sclerosis, chronic

i nflammation, rheumatoid arthritis, rgRgl diseases, restenosis, restenosis.
af ter angi opI asty, acute and chronic allergic reactions, primary and
secondar t 200

or onchi t}?nggn”f‘”’m fﬁ*‘*ﬁ%ﬁ%& S HoBRHINR000] ChBnoAl) Akl Miskble ity
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- providing a chenokine inmbilised to a .phase, preferably a scud phase, -
providing a nucleic acid according to any of claims Ito 12, preferably a1
nucl eic acid accortingtoanY of clains 1 to 13 which is |abejled; -.adding a
candi date chernokine- =nmist andfor a candidate chernokine antagonist, and -
.- determ ning whether the candi date 1gffenoki ne agcni st i s. achenpkine
agoni st andl or whether the candi date thenokine antagonist is a chenokine
antagpnlag wher eby the chenokine is selected fromthe group conprising
gg;gﬁzgznﬁfﬁ-l, PCP—Z and MCP-2. 24. A kit for the detection of a chenokine

ing a nucleic acid i,ng. t . OF. i b Docdiod s ©
chenoki né Pr--re@dicaed CéEf%F ?fg‘Pﬂa ﬁ’g&ép ’owgl':'"?b?thg{l‘])'{'erm%fg}j ?1‘}6‘%‘1' e g‘éﬁ [}aﬁ%ﬁ]@e%’a f%@&’f/g t ge

e

—

c

% c
and MOP4. BoxBH:, 2 ROOAEYREBOF &y anf RETIGETTR 8T F% he nucl ei i ’ i
S Ol abes SRS TR e eGSR SR 0 1
StePs-of : aJa providing a-sanple containing the nucleic acid accorciing.tio
any one- Of g eaindBretdn HooaZlBingrises ahucipelioaiegliersy TESEEHAUGAECGHHBRMCUGMER BB t he
capture prggheshs at least partially conplenentary to a first part of the

nucl ei c ac!mgg RGeS, E'éx@ga Eoﬁg@él}é n@eot@é RhudRee delctir b the @eh cammigigdCCELNGEE obe,
wher eby thedagéec_tl on probe is atleast partiallyconplenmentary to a second
part of jth@f’ I eic acid according-to any of clains Ito 13, or,

alternatively, the ca tur%mg{cobe is at least partially conplenentary to a

second phr theBie #d agRifgds V§*&c cor di n i

det ecti on | wbwed sreichfox Bloaraiissd 4 picieoify W%ﬁ%k@@&?‘{?sﬁ Q@#@u@ﬁ;@%&%aft” dmE e
t he nucteieClEicid according to any of clains. 1 to 13; c) allow ng the
capture prabeand the detection probe to -react. either simultaneously or in
any ordef sgakeRiddadbiingM dnfoftiies Neik Weeredy aci d ac=rding, - -to any of clains 1
to 13 or part thereat, -'

a) the first stretch Box B1A comprises a nucleotide sequence of ACGCA,

angd
tne third stretch Box B18 comprises a nuclectide sequence of UGCGU; or

b) the first stretch Box B1A comprises 2 nucleotide sequence of CGCA,

and
the third streteh Box B1B comprises a nuclectide sequence of UGCG; or

¢) the first stretch Box B 1A comprises a nucleotide sequence of GCA,

and _
the third stretch Box B1B comprises a nucleotide sequence of UGC or UGCG.

4. The nucleic acid according to any of ciaims 1 to 3, whereby
the first stretch Bax B 1A comprises a nucleotide sequence of GCA.

5. The nucleic acid accarding to any of claims 1 to 4-and preferably claim 4, whereby
the third streteh Box 848 comprises a nucleatide sequence of UGCG.

6. The nucleic acid accarding to any of claims 1 to 5, whersby the nucleic acid comprises a nucieic acid sequence
aceording to SEQ.ID.No 37, SEQ.ID.No 116, SEQ.[D.No 117 and SEQ.ID.No 278 or a nucleic acid homologous

thereto, whereby the homology is at least 85%.

7. The nucleic acid according to any of claﬁms 1 to 6, whereby the nucieic acid is capable of binding a chemokine,
whereby the chemokine is selected from the group comprising ectaxin, MCP-1, MCP-2 and MCP-3.

8. The nucleic acid according to any of ciaims 110 7, whereby the nucleic acid is capabie of binding human MCP-1.

9. The nucleicacid according to any of claims 1 to 8, wherein the nucleic acid comprises a madification, whereby the
modification is preferably a high mclectiar weight maiety andfor whereby the modification preferably allows to modify
the characteristics of the nucleic acid according to any of claims 1 to 8 in terms of residence time in the animal or

human bedy, praferably the human body.



d) optionally detecting whether or not the =attire probe is hybridized to
the nucleic acid accardihg.to any of claims 1 to 13 provided in -step a);
and e) detecting the conplex formed in step c; consisting of yiche pucl eic
acid according to-any of clainms 1 to 12, and the capture probe and the
detection probe. 26. The nethod accor(ii_i g to claim 25, whereby the
detection probe conprises a detection Prgans, ancUcrwhereby the =care probe
can-be inmmobilized to a support, preferably a solid support, 27. The nethod
accor di ng. i@ nedenikdn 225rding to @67 8, wheeabelheyaodiigajondiselenied e FUbEMHIPCAHEE §936t  par t
of the conpldaree soigenoved fromthe reaction so that in step e). only a
detection probe which is part of the conplex, is detected. MSIIP 120 28.
The net hodTaeark shdagotioy essm GfwherkairapodiBations ZPEG malek paasisinodt asriahor ¥Rt i ses
the step OPsa;empaythagisttevsinghiad PEGemiely Stostraby fartro@ie@l ilonenBsds Y fffen t he
capture prghe s@neb iohed oietpetdbnatpriebd. are hybridi zed in the presence of the
nucl ei ¢ add according to any of clains 1 to 13 or part thereof, and in the
absence of risaicdic Ritabeidag @gdn10omepatit rpdiriok 2 HEEOoEFhderpPIFe@dHicBlMhg tc
any of cl aaght o2Be HES mdBYy js rednapeTic t30&D, more prferbiaipdsquso be SHSretIedesby he
nucl ei ¢ acidyth@wbng a nucl eic acid sequence according to. SEC. I D. NGCs.
37,113, 117 or 278, and the capture probe or detection probe - conprises a
nucl ei ¢ Actid n&RE YA ERIRE eah! Agnd o SE@erdsCine NG str2BBon BIASEQhe i strigd 30055,

B1B optionally hybridize with each other, whereby upen hybridization a double-stranded structure is formed.

14. The nucieic acld molecule according to any of claims 1 to 13 for use in a method of treating a disease.
15. The nucleic acid molecule according to any of claims 1 to 13 for use in-a method of diagnosis.

16. A pharmaceutical composition comprising a nucleic acid according to any of claims 1 to 13 and optionally a further
constituent, wheredy the further constituent is selected from the group comprising pharmaceutically acceptable
sxcipients, pharmaceutically acceptable carriers and sharmaceutically active agents.

17. Use of a nucleic acid according to any of claims 1 to 13 for the manufaclure of a medicament.
18. Use of a nucleic acid according to any of claims 1 to 13 for the manufacture of  diagnostic means.

18, Use according te claim 17, ﬁvhereby the medicament is for the ireatment andfor prevention of a disease or disorder
sefected from the group comprising inflammatory diseases, autoimmune diseases, autoimmune encephalomyasiitis,
stroke, acute and chronic multiple sclerosis, chronic inflammation, rheumatoid arthritis, renal diseases, restenasis,
restenosis after angioplasty, acute and chronic allergic reactions, primary and secondary immunclogic or aflergic
reactions, asthma, conjunctivitis, bronchitis, cancer, atherosclerosis, artheriosclerotic cardiovasular heart failure or
stroke, psoriasis, psoriatic arthritis, inflammation of the nervous system, atopic dermatitis; colitis, endometriosls,
uveilis, retinal disorders inciuding macular degeneration, retinai detachment, diabetic retinopathy, retinopathy of
prematurity, retinitis pigmentosa, profiferative vitreoretinopathy, and central serous choricretinopathy; idiopathic
puimanary flbrosis, sarcoidosls, polymyositis, dermatomyositis, avoidance of immunosuppression, reducing the risk
of infection, sepsis, renal inflammation, _glomerulonéphritis, rapid progressive glomerufonephritls, proliferative
glomerulonephritis, diabetic nephropathy, obstructive nephropathy, acute tubular necresis, and diffuse glomerulo-
sclerasis, systemic lupus erythematosus, chronic bronchitis, Behget's disease, amyotrophic iateral sclerosis (ALS),
premature atherosclerosis after Kawasaki's disease, myocardial infarction, obesity, chronic liver disease, peyrenie’s '
disease, acute spinal chord injury, lung or kidney transplantation, myocarditis, Alzheimer's disease and neurcpathy,
breast carcinoma, gastric carcinoma, bladder cancer, ovarian cancer, hamartoma, colorectal carcinoma, colonic
adenoma, pancreatifis, chronic obstructiv puimonary disesase (COPD) and inflammatory bowe! diseases such as

Crohr's disease or ulcerative colitis.

20. A complex comprising a chemokine and a nucleic acid according to any of claims 1 o 13, whereby the chemaokine
is selected from the group comprising eotaxin, MCP-1, MCP-2 and MCP-3, whereby preferably the complex is a

crystalline compiex.

21, Use of a nucleic acid according to any of claims 1 to 13 for the in vitro detection of a chemokine, whereby the
chemokine is selected from the group comprising ectaxin, MCP-1, MCP-2 and MCP-3.
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29 A method for the screening-of & chemokine antaganistor a chemokine agonist comprising the foflowing step

- providing & candidate chemaking antagonist and/ar a candidate chemekine agonist,
- providing 2 nucieic acid according 10 any of ciaims 1013,
- providing 3 test system which provides signal i the presence of a chemokine antagenist and/ar 2 chermakine

agonist, and _
- determining whether the candidate shemakine antaganist is 2 chemakine antagonist and/er whether the can-

_ didate chemckine agonist ks 2 chemokine agonist,
wherehy the chemokine is sefected from the group comprising entaxin, MCP-1, MCP-2 and MCP3. -

23, A method for the scraening of a chemokine aganist and/er a chemokine antagonist comprising the following steps:

- providing a chernakine inmohilised o & phass, preferably 3 solid phase,

- providing a nucieic acid acoording to any of claims 1o 13, preferably a nuciziz acid accarding terany af claima
1 1o 13 which is lapelled, - S I S
- aciding & candidate chemokine agenist andior 2 candidate chefmakine antagonist, and

- detarmining whether the candidate chamokine aganist is a-chemokine agonist. and/or whether the: candidate:
chemakine antaganist is a chemakine antagonist, ' : ‘ '

" whareby the chemakine is selected from the group comprising eotaxin, M_CP-L' MCPR-2 _and MCP-3.
24. Akt for the detectian of & chemaking comprising & nucleic acid according to any qf' claims 1 to 13, whareby the
chemokine i¢ seiected from the group comprising eataxin, MCP-1, MCP-2 and MCP-3. ‘
28, Amethod for the datection of the nucieic acid aceerding to any of ciaims 1 to 13 in a-sample, whereay the method:
. comprises the steps-af: ' ‘ S |
sic acid according o any ane-df claims 1 fa 13; ‘
t part of the

legst partiaily complementary (¢ a firs

3) praviding 2-sampie contsining the nuel
stection probe is at ieast

B} providing a-caphire probe, whereby the capiure probe is at
rriing to any of cizims 110 13, and a detection arobe, wheraby {he d
partiaﬂy*ccmpieméntary to & second part of the nucleic acid according o.any of claims 1t 13, ar, aiternatively,
the capture prabe is at least partiéﬂy compiementary to a second part af the nucleic acid according o any of
cizims 1 to 13 and the detection prabe is at ieast pabﬁaﬂy campiementary to the first part of the nucisic aeid

according (o any aof claims 10 137 . o . _ . . , : N
challowing the capture probeand the detaction prabe (o react sither simuitaneously or in any, arder sequé
claims 110 13 or part therect, © -

with tre nueieic acid according © any of
d) opticnally deteeting whether ar nat the capture mrobe is hybridized to the nucieic acid 2

nuciele acid aoco

ntiaily

ccarding 1o any of

ciaims 4 to 13 provided in step aj; and - . .
nucleic acid according te.any of claime 1 @ 13, and

e) deiecting the compiex farmed In step ¢} consisting of the
the capture probe and the detection prode.

zim 25, whereby {he detection probe comprises a detection means, and/arwhareby the

25. The method accorging (o ¢l
capture prabe can be immaobilized o a suppart, preferably a solid suppart.

27. The melhed accarding to claim 25 ar 26, whergin any detection probe which is not parﬁ_cf ihe complex is removed
fram the reaction so that in step e} anly & detection probe which is part of the compfex, is detacted.



28.

© comprises & nucieic acid sequence according to S2Q .iD.NC. 25

. The methad according te any of claims 25 to 28, whersin ¢
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The method according ic any of siaims 25 to 27, wherein step &) camprises the stap of comparing the signalgenerated
bythe detection means when the capture probe and the dstection prope are hybridized in the presence of the nucleic

acid acrarding to any of ciaims 1 to 13 or part thereaf, and in the absence of said nucleic acid or part fhareof,

e nucieic acid i be detacted is the nucleic acid having

vence accarding to SEQ. ID. NOs. 37, 118, 117 ar 778, and the capture probe or detection prabe

a nucieic a0id seg apt
550r S2Q. 1D, NO. 258.



