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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 o helix that overlies the three B sheets (PDB data accession code
IDOK). o |

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-1 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
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Equus cabal's (Horse) 78% Ccmis famliaris (Dog) MCP-1 76% Oryctol agus
cuni culus (Rabbit) MCP-1 75% Bos Taurus (Bovine) 72% Hono sapi ens MCP-3
71% Hono sapi ens Eotaxin 64% Hono sapi ens MCP-2

2
e Macaca mulatta (Rhesus monkey) MCP-1 97%
o Sus scrofa (Pig) MCP-1 79%
e Equus caballus (Horse) , 78%
e Canis familiaris (Dog) MCP-1 ’ - 76%
o Oryctolagus cuniculus (Rabbit) MCP-1 75%
e Bos Taurus (Bovine) 72%
e Homo sapiens MCP-3 1%
e Homo sapiens Eotaxin 64%
e Homo sapiens MCP-2 ' 62%
e Mus musculus (Mouse) MCP-1 55%

e 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 ‘stirﬁulated by
several types of proinflammatory agents such as IL-18, 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).
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6 the seventh stretch Box B1B conprises a nucleotide sequence of CRYGCU. In
a preferred enbodi nent of the first subaspect the first stretch Box B1 A
conprises a nucl eotide sequence of AGCGUG In an enbodi nent of the first
subaspect the second stretch Box B2 conprises a nucl eoti de sequence of
CCCGAU. I n an enbodi nent of the first subaspect the third stretch Box B3
conpri ses a nucl eoti de sequence of In an enbodi nent of the first

subaspegt r r ri . ucl eoti.de sequence qf GUA.
T an et Rt GO EadeRybl) it pf O SR, G PR ao TR S8t ses
a nucl enandschee qpfen altagnbstiBCaEsRETROCBRCEatimena bf etnb‘ﬂleﬁsa,emge&f:y tthe d'iéeﬁ&]E is
subaspect the sjxth tch Box, B6 ,conpri ses,a nucl eati de sequence of .
UACAURrEiRize BoMErorieing e ATl onoadfsty phavebyanibh BeiheEeRHicRox
Bl B conpedraesmab iRl @shtede sequence of CACGCU. In an enbodi ment of the
first subaspect the nucleic acid conprises a nucleic acid sequence
according to SEQID.No 21. 7

These and other problems underlying the present invention are solved by the subject matter of
the attached independent claims. Preferred embodiments may be taken from the dependent

claims.

The problem underlying the present invention is also solved in a first aspect by a nucleic acid,
preferably binding to MCP-1, selected from the group comprising type 1A nucleic acids, type 1B
nucleic acids, type 2 nucleic acids, type 3 nucleic acids, type 4 nucleic acids and nucleic acids
having a nucleic acid sequence according to any of SEQ.ID.No. 87 to 115.

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

fifth stretch Box BS, 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 upbn 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 fourch stretch Box B4 comprises a nucleotide sequence of RYA,
the fifth stretch Box BS comprises a nucleotide sequence of GGGGGRCGCGAYC

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



In a second subaspect of the first aspect the type 1B nucleic acid
conprises'in 5 ->3" direction a first stretch Box B IA, a second stretch’
Box B2, a third stretch Box B3, a fourth stretch Box B4, a fifth stretch
Box B5, a sixth stretch Box B6 and a seventh stretch Box BI B, whereby
the first stretch Box BIA and the sevgnth stretch Box B1B optionally
hybri di ze with each ot her, whereby upon hybridi zati on a doubl e-stranded
structure i g tretdHEB & £ i ucl eoti de
sequence of %EG%Rél%gst he se*cg?l%l cglﬁlpg%egﬁngg%o% g(%gﬁﬁéglrg?éfegﬁgentt}gl eoti de
sequence of CCAGCU or CCAGY, the third stretch Box B3 conprises a
nucl eot;i de_sequence .of t fourth stretch Box B4 conprises a .
nucl eotlflaé’_resérgﬂcgencé)dg?en%gthetﬁﬁsgtsfllg?s%mstretch Box B5 conprises a nucl eotide
sequence of GGGEGEGCGCGACC the sixth stretch Box B6 conprises a nucleotide
sequence of UUUA or. UA, and the seventh stretc B1B conpri ses a
nucl eoti de é?ﬁ?gtcgﬁmm?weéﬁngﬂ%@ewnﬁOf%"‘hgcgg@)nd subaspect the
first stretch Box B 1 A conprises a nucl eotide sequence of AGCGUG In an
enbodi nent of the second subaspect the second stretch Box B2 conprises a
nucl eotlp@e embadimgaieofdhe faxspgubaspeat an enbodi ment of the second subaspect the
sixth stretch Box B6 conprises a nucl eotide sequence of CAUUUUA. In an
enbodi nent of the second subaspect the seventh stretch Box BIB conprises a
nucl eot i de dkpecomdstrefch GARE2 Lonprisesa mudbentidersegjuende dfIECE@GUNd subaspect the
nucl eic acid conprises a nucleic acid sequence according to SEQ ID. No 28
and SEQ M No 27. In a third subaspect of the first aspect the type 2
nucl ei dnafiethbodimeni cfake first fibaspct di rection a first stretch Box Bl A a
second stretch Box B2, and a third stretch Box B 1 B, whereby

the third stretch Box B3 comprises a nucleotide sequénce 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 GGGGC;GCGCGACC.

In an embodiment of the first subaspect

the sixth stretch Box B6 comprises a nucleotide sequenée of UACAUUUG.
In an embodimént 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. ‘



the first stretch Box Bl A and the third stretch Box BIB optionally

hybri di ze with each ot her, whereby upon hybridi zati on a doubl e-stranded
structure is formed, the first stretch Box BlA conprises a nucl eotide
sequence sel ected fromthe group conprising ACGCA, CGCA and GCA, t he
second stretch Box B2 conprises a nucjeoti de sequence of
CSUCCCUCACCGGBUGCAAGUGAAGCCGYEECUC,  and the third stretch Box B1B
conpri 9/% secdnd Ghspéct of BRAUGUSSecE Bl @i Bﬁaeibtabﬂ &ﬁ?ﬁ@es(iﬁ B S et tibiPe Y,
UGCG and UGC. | n an enbodi ment of the third subaspect the second stretch
Box B2 fgg,ﬁgﬁcb@gx@l,ﬁ,msgqgmig@etg}éggéﬁgea gnrd stretch Box B3, a fourth stretch Box B4, a

(%%%%@M?Efﬁg%ﬁg&%g}g% { rd subaspect
a)the first stretch’ Box corrprlses a nu%ﬁkgﬁ%e%gqglglﬁ%e of ACGCA, and

the third stretch Box B I'B conprises a nucl eotide sequence of UGCQEJ, or 9

and the third nprises . a de. sequence,. of . Or
the first sti% eﬁé{l%ﬁb‘%% &E&%%Fs%vggﬁ?%&g’ﬁ%ﬁ?téo é"(ﬁ’ﬂ‘@’ﬁﬁgm e(ﬁ]d,’cg%sfhd t he
t hird sithe} wherEi$ updh Bybrididtion@sdoablesauededistactaray esmmed of UGC or UGCG I n an
enbodi ment of the third subaspect the first stretch Box B 1 A

conprises a nucleotide sequence of GCA. In a preferred enbodi nent of the

thi T d_SuDaS RSfirst T A Gt flbePR Kol QBRIchsESt AGRREIGRO!  de. sequence

the second stretch Box B2 comprises a nucleotide sequence of CCAGCU or CCAGY,
the third stretch. Box B3 comprises a nucleotide éequence 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 cbmprises a nucleoiide 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. |



In an enbodi ment of the third subaspect the nucleic acid conprises a

nucl ei ¢ acid sequence according to SEQID.No 37. , SEQID.No 116, SEQ I 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 B 1A, a
second stretch Box B2A, a third stretgh Box B3, a fourth stretch Box B2B, a
fifth stretch Box B4, a sixth stretch Box BSA, a seventh stretch Box B6, an
ei ghth . ﬁgﬁ j stretch Box BI B, whereby the first

stret c%ﬁhég&ggiﬁ%ﬁan t%g&rfsﬁ?#egét!r etch Box B1B optionally hybridize with
each ot her, whereby upon hybridization a doubl e-stranded structure is
formed, the_second stretch B2A.and the fourth Box ionally

ybr 1 df ze witsreuein Sfiusox B pB0 R0 8 rurSan RiHebbroRr GAGGER ot r anded
structure is fornmed, the sixth stretch Box B5A and the 'ei ghth Box B5B
optional ly hybridize with each other., whereby upon hybridization a

doubl e-1Btangmhodinent qF thersecond subaspeet, the Pecleiicich CamRISeY p UERIcESK pegence
-conpri Sa%t?oréingut%'S‘Eq.i[ﬂﬁo%%@QEQI@C.N@@/.GJ’ the third stretch Box B3
conprises a nucleotide sequence of ICRRAR the fourth stretch Box B2B
conprises a nucleotide sequence of ACKMC, the fifth stretch Box B4

conpri : j the o ( 1 Sk YGA,
comauoAt i Heitat o e R RBR PP 2 Bleetetbld el 0T bl A

nucl eotstdeh Bes Bl @ ss@ndatretch Boo BRS dvel gthird ptretcinBox Bil Bgwhé¥byand CWGC, t he
seventh stretch Box B6 conprises a nucl eotide sequence selected fromthe
group conprising YAGA CKAAU and CCUUUAU, the eighth stretch Box B5B

conpri ses a thdifitseotrdtele Boe BIANAR! thekided qebtdll Box BB aptionsllyChytpidizzi with €GiR and
GCOWG, and the ninth stretch Box B1lB conprises a nucl eotide sequence

sel ect edthery Whereheuppndiypadigsion g @PH'Q'SEG&AE}“’WSWC@BSWM and GCNV. In an
enbodi nent of the fourth subaspect the third stretch Box B3 conprises a
nucl eoti de sequence of GAGAA or UAAAA |In an enbodi ment of the fourth
subaspect the firfiestietcht Box Bldt eempases R4 neddegihide sseguence seleeted i frpum dbgygeoype of

CACCAR niffisirig KEGER, cGea and Gea,

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 nucleotide sequence of UGCGU; or

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



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 eoti de sequence of CAACGACU and Box B3 conprises a nucl eotide
sequence of GAGAA. In an enbodi nent ofg the fourth subaspect the seventh
stretch Box B6 conprises a nucl eotide sequence of UAGA. In an enbodi nent of
the fourth subas t a) the first stretch Box B 1 A conprises a nucleotide
sequence of GURC%@% and the ninth stretch Box BIB conprises a nucleotide
sequence of GCAGUAGhirdstrdsyh Bove Bil Breosipsisesat micleBtide Sqherte @6 DBAGRE A

nucl eotide sequence of GKSYGC, and the ninth stretch Box B1B conprises a
nucl eoti de sequence of GCRSMC; or c) the first stretch Box B I A conprises a

nucl eoti de s®queniefiref stléRBNax Elmlcérhlshws%hclééti&ts@&heﬁeéotiééﬁ conprises a
nucl eoti de sequence of GSVWM or d) the first stretch Box P A conprises a

nucl eoti de sequedBe of BNGC and the ninth stretch Box BlB conprises a

Cubaspect a) Che 1 apd SreY Bpt BB PRHEK S RBRAE LR °?U§F%r‘2§§#3e of
GUGCUGC

In an embodiment of the third subaspect

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 i

the first stretch Box B1A and the ninth stretch Box BIB optionally hybridize thh 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 B5A 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,



and 12 the ninth stretch Box B1B conprises a nucl eoti de sequence of ,
GCAGCAC, or b) the first stretch Box B 1 A conprises a nucl eotide sequence
of GUGCGC, and the ninth stretch Box B1B conprises a nucl eoti de sequence of
GCGCAC, or c) the first stretch Box Bl A conprises a nucl eotide sequence of
| CKSSC, and the ninth stretch Box BlBgonprises a nucleotide sequence of
GSSMM or -d) the first stretch Box B 1 A conprises a nucl eotide sequence of
SNGC, and the ninth stretch Box B1B conprises a nucl eoti de sequence of '
GCNS. In-a further preferred enbodi mrent of the fourth subaspect the first
stret ch Box ti8isegondstreich Bos BR Ancomiprises aimucieatide semende oBGEIYIGARd t he ninth
stretch Box BIB conprises a nucl eotide sequence of GCCC. In an enbodi nent
of the fourth subaspect the second stretch Box B2A conprises a nucl eotide

sequence of tiekMrii)steanch B&HeBB aorhplises b hetletiddasqiRabe 6RRARES a nucl eoti de
sequence of ACKMC. In a preferred enbodi nent of the fourth subaspect the
second stretch Box B2A conprises a nucl eoti de sequence of GUAGU and the

fourth stretEy.RoxstRiR BABIB e6mpdsed d nhaLsHHBeqRAEOCLACRMACUAC. In an
enbodi ment of the fourth subaspect a)the sixth stretch Box B5A conprises a

nucl eoti de sequence of GGY, and the eighth stretch Box B5B conprises a
nucl eotide $RARGACERh BHYTB4 Q:E)mprises a nucleotide sequence selected from the group

comprising CURYGA, CUWAUGA, CWRMGACW and UGCCAGUG,

the sixth stretch Box B5A comprises a nucleotide sequence selected from thé'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 BIB comprises a nucleotide sequeﬁce selected from the groupc
comprising GCAGCAC, GCRSMC, GSVVM and GCNV.

In an embodiment of the fourth subaspect
the third stretch Box B3 compﬁses 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



13 b)the sixth stretch Box B5A conprises a nucl eotide sequence of CWEC, and
the eighth stretch Box B5B conprises a nucl eotide sequence of GOWG In a
preferred enbodi nent of the fourth subaspect the sixth stretch Box B5A
conprises a nucl eotide sequence of GGEC, and the eighth stretch Box B5B
conpri ses a nucl eotide sequence of GCG In a nore preferred enbodi nent of
the fourth subaspect the sixth stretch Box B5A hybridizes wth the

nucl eot i des tl@q{ftﬁts%ét&?BSk et &mg;rgeg £ BuBei 3 Bquende F cﬂf&@é’dwﬁnéndow BS

fourth suhaspect the nucleic conpri ses a nucl el ¢ acid sequence
accor dicomprises8E@clebtidiosegaence nf HAALbodi nent of the fourth subaspect the
nucl ei ¢ acid conprises a nucleic acid sequence sel.ected fromthe group
conprising the nucleic acid sequences according to SEQ ID.No 57 to 61,

SEQ | D.Ihlan érhbbdimént Mk foatgh kibabec’3. In a fifth subaspect of the first
aspect the type 4 nucleic acid conprises in 5 ->3" direction a first
stretch Box Bl A, a second stretch Box B2, a third stretch Box B1B whereby

the first stgLhigh sBqh Bb Bmebnaﬂmeg Qhﬁaeéﬁcfeesfegﬁkr@@éf BAACBACY A Hox B3
hybri di ze with each other, ergd/ upon hybri di zati on a doubl e-stranded

st r uct LAomprisestagueledtide sequénce of GAGAA.ch Box B 1 A conprises a nucl eoti de
sequence sel ected fromthe group conprising AGCGUGEDU, GCGCGAG CSKSUUY,
GUAW, . and UGUU;, 14 AGGUGGCEUGCGUAGUAAGUAAAG and CAGGUGGGUGGUAGAAUGUAAAGA,
and 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 B1A comprises a nucleotide sequence of KBBSC,
and

the ninth stretch Box B1B comprises a nucleotide sequence of GSVVM,; or
d) the first stretch Box B1A 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



the third stretch Box BIB conprises a nucl eotide sequence selected fromthe
group conprising GNCASGCU, CUCGCGUC, GRSMSG 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 GQUAUU, and the third stretch Box B1B conprises a
nucl eoti de sequence of GRCAC, b) the {grst stretch Box Bl A conprises a
nucl eoti de sequence of GCGCGAG and the third stretch Box B1B conprises a

nucl eot i de_sequepc il IR B Qomprisds Aublebrile Shidikebr GeAGRAC

for
conprises a nucleotl sequence o KSUU, and the'third stretch Box BlB
conprises a nucleotide sequence of GRSMSG or d) the first stretch Box B |

A conpri ses nugl eot i S e JU, - an thir h Box B1B
conpri ses abﬁucl{eh&%i? %éc’ggtg(lqég%?g%oﬁ&%é%}a%?&eé’% d% Eegu e sot?ési(é(gé}gh Box B1 A
conprises a nucl @i de sequence of AGCGUGDU, -and the third stretch Box Bl1B

conprises a nucl eoti de se nc f GNCASCCU. In.a prefer mbodi nent of
the fifth subaspﬁvetmrtthéw? ox §ﬂ§&>@nﬂ§5)@@iles&%ﬁ?ﬂwﬂ§%g¥ §8ﬁf§e} ¥ de
sequence of CSKSUU and the third stretch Box B1B conprises a nucl eotide
sequence of GRSMSG In a nore preferred enbodi ment of the fifth subaspect
the first st)et cthedust sietch Rox By qompsises muudlestide srguseag pd eSS, COGCUU and
the third stret cg?(ﬁox Bl B conpri ses a nucl eoti de sequence of GGECGG 15 In
an enbodi ment of e fifth subaspect

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 B5A comprises a nucleotide sequence of GGY,

and

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



t he second stretch Box B2 conprises a nucl eotide sequence of
AGCGUGCGAUGGUAGUAAGUAAAG. | n an enbodi nent of the fifth subaspect the nucleic
acid conmprises a nucleic acid sequence according to SEQ ID.No 80. In an
enbodi nent of the first to the fifth subaspect the nucleic acid is capable
of binding MCP-1, preferably human M 1. In an enbodi ment of the first to
the fifth subaspect the nucl eic acid 1's capabl e of binding a chenol ci ne,

wher eby t he taxin, MCP-1,
MCP- 2 and %n an e g%&n%ﬁgcééﬁﬁﬁggﬁu%@%o&%%%g#?ﬁlcggibaspect t he
nucleic acid is ambable of binding a chenol dne, mhereby t he chenokine is
selected fromth [ cO i Si hunman eot human human MCP- 2
and human N@-S.Sﬁe%‘éﬁpﬁ?ffgﬁﬁﬁﬁ?m[’%s?w ?Ot’cdﬁ SFW“??%C@&aspect t he
nucleic acid is capable of binding MCP-1, whereby MCP-1 is preferably
selected fromthe group conpr|5|ng naney MCP- 1, horse MCP-1, rabbit MCP-1,
bovi ne Ingprefarred.gphodimentp @efwfmb@pmp 1 and human MCP-1. In 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 t e st stiettlaBoxBS5 Arfomprises anuwsleqtidasequence of GGEy to SEQ I D No. 1.
The probl em underlying the present invention is solved in a second aspect
by a nucleic acid, preferably binding to nurine MCP-1, whereby the nucleic
- acid conprisa8 a nucleic acid sequence according to SEQ ID. No. 122

SEQ I D. No. 253 and SEQ ID. No. 254. 16 The probl em underlying the present
invention is solved in a third aspect by a nucleic acid, preferably binding

to nurine N@E’sé‘n%xtﬂ’@@ét&bBoiBSBﬂ:Bﬁlbﬁb& a%bl@oﬁ&fﬁéﬁﬁe?ﬁéo%cw eic acid sequence

according to SEQ I D. No . I'n an enbodi rent of the second and third
aspect the murine MCP-1 conprises an am no aC|d sequence according to SEQ
ID No. 1.4 ﬁm@r@ﬂeﬁﬁ@&’@: }neﬁf °f§ﬁ thirkp Eu mtﬁ dr&eP ok B h?%l-axfésc
acid conpr|ses a nodi ca I on er eby fication is pre

hi gh W@cﬁkaﬂclﬂmdghﬁ%@fahyelahﬂwsmtcmxm the nmodi fi cation prefer abI y
allows to nodify the characteristics of the nucleic acid according to any
of the first, second and third aspect in terns of residence tine in the

ani mal Iaranhemisodithed \of ti ffuethasnbysptdrahd naceic cidyconiprises pmaéleicraeill ssqhadement
of the first to E&qgégaﬁg aspect the nodification is selected fromthe '
group CSAPLIERAS iety and a PEG noiety. In a nore preferred

enbodi ment” of the first to the third aspect the nodification is a PEG

noi ety consisting of a straight or branched PEG whereby the npl ecul ar

wei ght 18fan; ¢pabgaimaentof dhe, fqusthubaspeedishe npdleimagidotpmprises  nudlgicigoid srapence

pref er alf el i %Oéf&upg& dﬁhs%% 1he rRBidicTRRL seaﬁéfc'é‘g QQIL)Ydlﬁ%?' QUtSE@Hj(ﬁo span
alternative nore preferred enbodinent of the first tot d aspect the
-nodi fi ot SBR. IiDsNa()'I’-IEermdeﬂE,Q IFNh@ery preferably the nol ecul ar wei ght of
the HES noiety is fromabout 10 to 130 kD, nore preferably from about 30 to
130 kD and nost preferably about 100 kD. In an enbodi nent of the first to

t he t hilnd faffpadaspebieof ninfidst mbét(me type ¢ augikie dcidaohipeisenlial5esa’ dicéction b dirst

i nker ment, of e rst toth t hi ect the nodification
Lot A serab soeich Box B2 3 thitgbpiah Bk B HRRESE | te ands or 11
3'-termnal nucleotide and/or to a nucleotide of the nucleic acid between

the 5 -term nal_ nucl eotide and the 3'-term nal nucleotide.
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,



17 In-an enbodi ment of the first to the third aspect the nucleic acid is an
L-nucleic acid. In an enbodi nent of the first to the third aspect the

. nmoi ety of the nucleic acid capable of binding MCP-1 consists of

L- nucl eoti des. The probl em underlying the present invention is solved in a
fourth aspect by a pharnaceuti cal conppsition conprising a nucleic acid
according to the first, second and third aspect and optionally a further

Canr1 oo, A RSB FPARLUS S ot et R AL RO Dk

acceptable asdriers and pharmaceutically active agents. In an enbodi nent of
the fourth aspect the pharnaceutical conposition conprises a nucleic acid
according to any of the first to third aspect and a pharnaceutically

accept abl € QR fhir@" strefdhCBO% BB BOHAGRS lay hitdedtid® L§IRNEE kelbdt¥® HonPthd Erodp! ved
ina fifth aspect by the use of a nucleic acid according to the first,
second and temprisingEOASEH UL GECHEMHGGRSMSEE GRGA) iand A. In an

enbodi nent of the fifth aspect the medicament is for use in human nedi ci ne
or for use in veterinary nedicine. The problemunderlying the present

i nvent ilaaniembsdimestcbfitie Biftls suttabpeaspect by the use of a nucleic acid
according to the first, second and third aspect for the manufacture of a

di agnostic nmeans. In an enbodi ment of the fifth aspect and in an enbodi nent
~ of the sixt k) aspgerifirithaeh Bok BT onpiidesh ATl seqitiof GUEBYECt i vely, is
for the treatnment and/or prevention and-di agnosis, respectively, of a

di sease or disor @ selected fromthe group conprising inflammatory

di seases, auto i {HIYRR SHIQASGSB 1B UbMpridet AAubBSRRBGRAYEST GREACSE F Oke, acute
and chronic nultiple sclerosis, chronic inflanmmtion, rheumatoid arthritis,
renal diseases, restenosis, restenosis after angioplasty, acute and chronic
allergic regcti ogs,«.Qrd L TR i i
reactions, %Zt hmaﬁ,E fggns}rgﬁéﬁo\%i @g&@r}%%%%fl?l S, Qggﬁggﬁse%g.%(?gé&tgr osi s,
art herioscl eroti endcardi ovasul ar heart failure or stroke, psoriasis,

psoriatic arthritis,. inflamgati of the neryvous syste I rmatitis,
ol tis endomet Feqtird MreiBTBRY BB sBpiits ARLESUR R b CHEBLGOT LY

- degenerati o) rethefibt steich BoXBIA cohpises 4 Audl&itide sgpiehae, of GSKSUIPAt hy of
prematurity, retinjtis 18 pignentosa, proliferative vitreoretinopathy, and
central serous c ioretinopathy; idiopathic pulnonary fibrosis,

sarcoi dosi s, pol yptried btréich B BEB QBMEﬁéeTs lahucldyfiedRGseRcObf GRSMSG, or

i t nmunosuppressi on, reducing the risk_ of infection, sepsis, renal

i nfl anmati on, gl omerul onephritis, rapid progressive glonerul onephritis,
proliferativg gl QUeg it | J qu@@-Puctive’

nephr opat hy,cﬁacute trgdbu gglg]dgcgr%éf%h&%%ég??%ﬁ@égg oHrr%e’roul osclerosis,
system ¢ | upus emmpd hemat osus, chronic bronchitis, Behcet's disease,
anyotrophic | ater,al,, se¢l er,qsj [ re.atheroscl i,s after
Kawasaki ' s di seagg,%g%%&d? §’f é?%?é’?’@‘??egré?&glﬁgtg%tsﬁue% ?%ﬁ‘?@&fc‘i’ \(/)gr di sease,
peyronie's di sease, acute spinal chord injury, lung or Kkidney

transpl antation, nyocarditis, zhei ner' s di sease and neur br east
carci noma, ¢astr ke tg‘étrsé‘ieffgr%ﬂx ﬁ"a&%ﬂ“s&%% eot é?‘i“ﬁﬂce&f&éér?é r t ong,
-col orectal carciggpma, col onic adenonma, pancreatitis, chronic obstructiv
pul nonary di sesase (COPD) and inflammatory bowel diseases such as Crolui's
di sease or ul cer #hethisd siestch Bex BB chwprisaiagmrlegtidesepeense odNEASAEUt heory,
the suitability of the nucleic acids of the present invention for

di agnostic purposes is nostly based on an increased or decreased chenokine
| evel , Inhermbfgrredi cmbotimmamk i afethe sfifite |selospett ftho rfirsth etrayeho BoxcBhdyr canpriges a

o0t o MydEFds o e B PSEART S AW FRE8 e S o s e

af or emregfGREMEGAII seases show such increased or decreased chenokine |evel.
The probl em underlying the present invention is solved in a seventh aspect
by a conpl ex conprising a chenokine and a nucleic acid according to the
first, mesaiote prebriedi dntbodfRas lof N ARE BibAsp&t TRETRKkRGcH Bok H19C t&tphidear t he
group conprising eotaxin, MCP-1, MCP-2 and MCP-3, whereby preferably the
conpl exnucieotide rspaxtencd ioh CEGHPILEy N |the shird sheigh niBex BB compmsey ehmhclgelidect

t he che i ; gﬁg cted fromthe group conprising human eotaxin, human
MCP- 1, %ﬁ{r}%{ﬁgﬁ/&g& an%' human MCP-3. I n an enbodi mnent of the seventh aspect
the chenokine is MCP-1, whereby MCP-1 is preferably. selected fromthe group
conprising human MCP-1, nonkey MCP-1, horse MCP-1, rabbit MCP- 1, bovine
MCP-1, canine MCP-1 and porcine MCP-1, nore preferably MCP-1 i s human

MCP- 1. ’



19 whereby the chenokine is selected fromthe group conprising eotaxin,
MCP-1, MCP-2 and MCP-3. In an enbodi ment of the eighth aspect the
chenolcine is selected fromthe group conprising human eotaxin, human

MCP- 1, human MCP-2 and human MCP-3. In an enbodi nent of the eighth aspect
t he chenol dne is MCP-1, whereby MCP- llfgns preferably selected fromthe group
conpri sing human MCP-1, nonkey MCP-1, 'horse MCP-1, rabbit MCP- 1, bovine
MCP- 1, canine MCP-1 and porcine MCP-1, nore preferably MCP-1 is hunman
MCP- 1. The problem underlying the present invention is solved in a ninth
aspect Ihyanambediment dfdle fiftlesubaspeetni ng of a chenoki ne antagoni st or a

chenoki ne agoni st conprising the follow ng steps: providing a candi date
chenol dne ant agoni st and/ or a candi date chenoki ne agoni st, providing a

nucl ei ¢ aci ¢heACCRESANY stretchhe Bokr SB2 Sesudijffisey t4i I fuchsoliget , sqfueNdedi g a
test system which provides a signal in the presence of a chenokine

ant agoni st AMHPYBCHUGEHAHTPAAGHONAG. and det er mi ni ng whet her the

candi dat e chenol ci ne antagoni st is a chenoki ne ant agoni st and/ or whet her
t he candi dat e chenol ci ne agoni st is a chenoki ne agoni st, whereby the
chenol dhrea émsbaihenttafdhé ififtn subaspgetathp nuolejrr ad mgmenseaxd nucléiCRcid sdg@Bhc2 and

MCP-3. In an e { t @f the nineth aspect the chenokine is selected from
the gro ﬁorggﬁpt%g&ﬁﬁﬁgh eot axi n, human MCP-1, human MCP-2 and human

MCP-3. I n an enbodi nent of the nineth aspect the chenolcine is MP-1,

onkey ERCEDofiBHBLSHEEiE: b e BTE SKeReE! DS P IFE s EPoBla RV P
por ci nq,rgfg&bily,hlﬂmwgpqt er abl y MCP-1 i s human MCP-1. 20 The pr obl em

underlying the present invention is solved in a tenth aspect by a nethod
for the screening of a chenol dne agoni st and/ or a chenoki ne ant agoni st

conpr i sjaNgy Lfifodifbrht tfl@ éﬁétqe%e RERVdutlhdpderdne REBRIC R iSR! cF¥indiflg @
phase, pref era% y a soli1d phase, :
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-l, 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.



providing a nucleic acid according to the first, second or third aspect,
preferably a nucleic acid according to the first aspect which is |abelled,
addi ng a candi dat e chenoki ne agoni st and/or a candi date chenol ci ne

ant agoni st, and determ ni ng whet her the candi date chenol ci ne agonist is a
chenoki ne agoni st and/or whether the gandi date chenokine antagonist is a
chenoki ne ant agoni st, whereby the.chenokine is selected fromthe group

conpri sj ' - = 2: . - 'gqg; e, tenth
aspect ngr(ggl{eg?hrr@ﬁfl%ggi%e gér;?xlne a%ltowggcsﬁlvte ﬂg? a"?%“g‘fag%gése s%glfu\?\}%{e&t %ctéﬁ t he
nucl ei cpreferablly binding| ®c eviriby MA®-X; awbkrelayt e¢hec necieiki anid agarprisés arnusieia acid
candi dat e chermklié@ia tar&%l?(g?}?{lﬁ)tl #n an enbodi nent of the tenth aspect the
chenpki #8U9RE® EEPEUET] ' 2 18f-oup conprising human eot axi n, human MCP- 1,
human MCP-2 and human MCP-3. In an enbodi ment of the tenth aspect the

chemolcine is MCP-1, whereby MCP-1.is preferahly selected fromthe group
conpr i iR smbesimeptiof the sesendogndthisd pspact theempppne MCR-1 sgmpriggspan aming 3eidn o

MCP- 1, ) %{;ﬁ‘ ? qnmgponf MCP-1, nore preferably MCP-1 is human
MCP- 1. %ﬂ%npgg Ierlnlqgung(}r ying the present invention is solved in an
el eventh aspect by a kit for the detection of a chenokine, conprising a

venth aspect by e d chemki n i
cherol et EmBERBER %%k It Bt Bl SRROIE AMHC UL oL ARG,

MCP- 3.  wReketyn thenmediticationeis tpreferabhiea diigly atvldtulas pasight theieghaidide Wherelsy the
selected fromthe group. .conprisi hugan eot axi n, human MCP-1, hunman MCP- 2
ond hur RGeS by B URHEG MY St CRECEREgS IhGRIURE A0 A DRURBRUTY | 5
MCP- 1, §fw@e ey, Mcbhdl ands thixdedspectlih Yeril| TGt €idente @ifel inethe raalhial G2 Hakiasiibagy,hunman
MCP- 1, nonkey MCP-1, horse MCP-1, rabbit MCP- 1, bovine MCP-1, canine MCP-1
and por%ﬁéﬂt’xxﬁhﬁi}P‘nﬁ%P@Ypref erably MCP-1 is human MCP-1. The probl em

underlying the present invention is solved in a twelfth aspect by a

chenoki ne ant agoni st obtai nabl e by the nethod according to the tenth aspect
or the I aiptefexrsdeembodiment eHthetfirst tortberthirdhaspees the modificgtion isnselested fras ghe
conprisin ot axj: p@g’ . -3. In an enbodi nent of the twelfth
aspect ?ﬁgpgr%%ae |snislué7 C %%P?ra%ﬂ € group conprising human eot axin,
human MCP-1, human MCP-2 and human MCP-3. In an enbodi nent of the twelfth

aspect Inhae m%paepr;gtlgrgtf eringoc{\lgﬁtldf tﬁ\g] fitst E)y thc'ytfﬁﬁFi)fdlasli)esct B{eergce)éi?ilgzllt%n 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 moiety 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 5’-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.



sel ected fromthe group conprising human MCP-1, nonkey MCP-1, 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 a thirteenth aspect by a chenoki ne agoni st

obt ai nabl e by the nethod according tolthe tenth aspect or the ninth aspect,
wher eby the chenpkine is selected fromthe group conprising eotaxin, MCP-1,
MCP-2 and MCP-3. In an enbodi nent of the thirteenth aspect the chenol cine

is selected fromth rou onpri.sin uman .eot.axi n, human -1, human
NP5 hts FERRSST ¥ s ISR B BRlein acing 1 LaMER S oot | t he
chenmokine is MCP-1, whereby MCP-1 is preferably selected fromthe group
conpri sing human MCP-1, nonkey MCP-1, horse MCP-1, rabbit MCP-1, bovine
MCP- 1, leamembodiment of thedfirstothe himiaspest thewraiety péthemapleie avidrapatils ofbinding
NCP'l-hhéPMh%thEoPEﬁyaWhﬁﬁged by the person skilled in the art that a
chenoki ne agoni st and/or a chenoki ne antagonist is preferably an agoni st
and antagoni st, respectively, addressing the respective chenoki ne as

speci fi-ed herein. ,Accordi ngl i he .chenpki ne. agani st _and.chenoki ne .

ant agor#'g e ?%“8?‘“@%%‘1" é’?e%ﬂt Wufndﬁﬁﬁiv Cfma%gm‘l%:"-s?e%rw a?glg}%r'&?%euﬂcal

r especicompbgition 28mpriding ar muuleenacidd escoyding td lige FirS estond nvié nthir® spett sabived
in a fourteenth aspect b¥?a net hod for .the detection of the nucleic acid-
accor di%RYORAY ohyurlier cpastiyant W el the Q-l‘ﬂ!l‘e’_i H?W%bé%ﬁelF%edafr§B\_T§}°egmmer eby
the nmetbegdrgaPhbs@Redtialip 80sptie eRdipithtd) prlirRdceutisA PP h&eF@ME aaRidid ahle

nucleic acid according to the present invention; b) providing a capture
pr obe, Phin@rasesticalipactiypagends.probe is at | east partially conplenentary to a
first part of the nucleic acid according to any of the first, second and
third aspect, and a detection probe, whereby the detection probe is at

| east pmaniembbdinzongf therfourthraspecd the phaowardutial tompositivn corprisésca meiedc acid

di . f i IS dthird al ively,
e captiyiiip By e e ] bk pRERRAN s PREmanb ufafy RGP Bt ona par 1 of

the nucleic acid according to any of the first, second and third aspect and

the detgecti rohe i.s at |east, partially conpl ntary to the first part
of the éﬂr&qﬁ’gé‘e Ilying: Be Bresgnt ’88%{\’1‘9“6? s‘%(YFél ‘Piarég}?asé’éﬁtotﬁ’dthéﬁﬂa oh@ pecleispect ;
al | owi ngidtdeorampis'the fiétoReomi vhdithied SkpbaGh: 88 nahefaEt of B icatieher _
simul taneously or in any order sequentially with the nucleic acid according

to any of the first, second and third aspect or part thereof; d) optionally

det ect ifpgy %Bﬁi‘ﬁ{enpﬁf B0 i Mo Helth i Eis'fSr @é%gﬂjﬁﬁ%&;&e%@ MG qh €

acid according to the nuclelc acid according to an Irrst, second
and t hivegriagyanedigiresvi ded in step a); and e) detecting the conpl ex forned
in step ¢) consisting of the nucleic acid according to any of the first,
second and third aspect, and the capture probe and the detection probe. In

an enbdthempeoiilern funtdrbyifgothe tpeesanttineayion s sovedde haiith aspepr Bbde LENHr 4 f@deid

det ecti on nmeans, and/or whergeb ne captur robe can be_immobilized to a
suppor 2 %‘Fg&“ﬁﬁ? @‘e ﬁgdeFW‘gﬂ'éﬁgV‘f?SPF fﬁrrfg% E’&Bﬂﬁ%ﬁ@?ﬂ of grdiggrasticgnsansent h
aspect any detection probe which is not part of the conplex is renoved from

the reaction _ sog that in step e) only a detectiontﬁéqbe whi ch isggart of the
conpl exn ap smbedimentef the fifth; aspeqi ang) inoan-erabodimentinf the sikt aspest itht medicanmiéntg t o

any of ah&‘ediigx{ogﬁc nREAO %gﬁéfcgwi(f & FPHE QR Ind/d}epRULnticRNEhd Biabhbsis,

absence of said nuclei'c acid or part thereof.
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, étherosclerosis, 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



In an enbodi ment. of the fourteenth aspect the nucleic acid to be detected
is the nucleic acid having a nucleic acid sequence according to SEQ 1D
NGs. 37, 116, 117 or 278, and the capture probe or detection probe

" conprises a nucleic acid sequence according to SEQ ID.- NO. 255 or SEQ ID.
NO. 256. In an enbodi ment of the fourjgenth aspect the nucleic acid to be
detected is the nucleic acid having a nucleic acid sequence according to

SEQ I D). 122 4 : : a : 1L ORg;

conpri Sigheoss: proiréat viknfuaBiuly i il Bigly e ioreRhdEabiy) TaBEARE

| D. NO.puBiéharyl hefiprosis] ensancuddosisyi ngolymyositigs erdermatomposity) | avaidsmcesolofed by
t he subhject matter. of the.ind endePt ((P:{Jahgs attached he%@oiiﬂﬁr ef eE.red
enbodi TERUPAERPPIFSSIO IFCHEBE (e APFached "HEHERUeATPSEY aiTFRA anEpatees of
t he nucdighéruReshritieC aasid n@rogeestibe gloMeRMEneb et proliferdtive € SlohicP@endplrifs,n can
be realised in any aspect of the present invention where the nucleic acid

i s usedliabstip h@FPlgPEﬂﬁ'&’eorObF‘i‘i“%‘W é‘gPFBPPPé’(‘Y’o rAeutey nigpulaks DRE9sisas apd jdiduserp- 1
are basj LS havipg: ' j e i , )
oo, 3 WbmBRkakss T BB NEpATAMAGGR MHARKS BERME, ety SR

nucl ei canaywirdphit olarBR- sclerosib d(AleB)i deemathiuiee dtherosclerosiof afters Kapnsaki’s gdiseas&at on

et al. (o} ved. er; ] a, i, | ei

aci ds bII{l%é;l r%altlgf ag&{ogxr aé%b%ggﬂ%e?&éfér&eec égje?'g&%e gggs?%sep P g %:%Rﬂll%g “ Jﬁr%
gener al injoey, Yurthj &if kidndyt trdvsplantatior, myckrditid, Alzhtmiqtdipacdaicieseusopattyh bieast

non- speci f.i ¢ _si gsrri‘gll -t 0- noi Sl§ ‘hati 0. This.high signal-to-nqgise rati.o results
from t HEGRSGR: BTG GBI blagder e Rgiem e R TREragome; chloreeial gaceinems,

t ar get scotdHidladRBotYhradicreAisQtHrbhid 0Bsthidti R dAafyadibesase (COPD] land IHlanifktepyanpl e
1, the present inventors could nore surprisingly identify a number of

di f f er eifveliscapenyugh phgrah s diseaseriuleerbive solitiss, ~ wher eby nost of the nucl eic

acids could be characterised in terns of stretches of nucl eotide which are

also- 24 referred to herein as Boxes. The various MCP-1 binding nucleic
aci d noWitboutewishiag thée baurdybe ruethebrys g sritabilihdoBik awclgivdacidsnef the poeseutr al
f eat ur eg. andy o STERLSe HESRSEL NEMY vaddSnlih U2 6 3] SROLLEP IR eI R e
are also referred 10 ern as Types and nore Speciticarty as type 1A’ type
1B, typeh&ebyt syoh chempkine ypselettedTinem rihie lgsup @oiptisingcotaxit, MCPd, IMEP2r aglent

i nventi all also.c [ ucl.ei c aci ds i,ch are essenti al

ool ogHeE T apars ara BTG 1, B e g TRosSal i S6led Fitf or e
subst angbgélof thela@dsrememivned 8idadsts dowlsacleinsicaqd ov dedtedsb@thdnivkidedswdiogy i s at

| east 75% preferably 85% nore preferably 90% and nost preferably nore
than 95 % 96 % 97 % 98 % or 99% The actual percentage of honol ogous
nucl eot TiteBroBleds @Rderlyind R Présdnbiitvedfibfl iRSO0EAING §eQeﬁtﬂS3asB£c?slﬁ'n£ cofhpfet | ON
w || depend on the total nunber of nucleotides present in the nucleic acid.
The per@mrisingdd chonekion anha msldedd agpordinghte thotfirst, iseqeind randf thirdcispest.i des
present_i nycl ei ioGh. I ' 3s wn_ t.o the
Per son SRPhDferkienlhe i Bepdd SoE TR, DR BRoARNE EhBE, RGP 35 NEE Y e

al gor i t MdP:3)evherdly pudferably thdeondexcis ntcrysadjirenomplakent ity for the test '
sequence(s) relative to the reference sequence, based on the designated
program paraneters. The test sequence is preferably the sequence or nucleic
aci d noinefiirebotinédt df3hé sdvénthQuspet e ¢iendRink 45 kelekt¥wdh frbfiethe ighoupScdngifiinggous,
and if so, to what extent, to anqther nucleic_acid nol ecul e, whereby such
anot her by eofaxing hpuman MCH-1,; humag MR andbumap Y1¢B3as the reference
sequence. In an enbodi nent, the reference sequence is a nucleic acid

mol ecul e as described herein, nore preferably a nucleic acid nolecule
havi ng la ancamhediment of thegeyrpth 2spest yhethegpkine 1M (o, whegetydMER4), is pacferably256

and 278_; L R e f g can, .

conduct Siperd TpntHis #lp o B Humh MORF B RRe OO BB MCP e BB IR ¢ 1
& Wat er hidboying 8- 1 pyanideaMOBricdnd ppraite MOPeN imae greferabiyriMiCP-NeckiireareM CR-MInsch
(Needl eman & Winsch, 1970) by the search for simlarity nethod of Pearson &
Li pman (Pearson & 'Lipman, 1988), by conputerized inplenentations of these
al gor i tfites pfobiih ubdellirlgl the FAA&GEA: invBtiohF 13 Sbivel Nint dheeiYith cRpedt byGaBaist F a

Sof twar e Package, Genetics Conputer G oup, 575 Science Dr., Mdison, Ws.),
or by vRuSIEls afid Aseerdingfo the firsts segond and: thind aspeqt fay the dstrgtio af A shempkineet

al, 1997). Software for perform ng BLAST anal yses is publicly available

t hrough the National Center for Biotechnology Information (hereinafter
"NCBI"). The default paraneters used in determ ning sequence identity using
the software available from NCBI, e.g., BLASTN (for nucl eoti de sequences)
and BLASTP (for am no acid sequences) are described in McG nnis et al

(MG nnis et al , 2004). The terminventive nucleic acid or nucleic acid
according to the present invention shall also conprise those nucleic acids

o oy " Y




26 one or several parts of the nucleic acid are present as D-nucleic acids
or at |least one or several parts of the nucleic acids are L-nucleic aC|ds
The term "part" of the nucleic acids shall nean as little as one

nucl eoti de. Such nucleic acids are generally referred to herein as D and
L-nucl eic acids, respectively. Therefpye, in a particularly preferred
enbodi nent, the nucleic acids according to the present invention consist of
L-nucl %kie@?%h@@ﬂexﬁ&ﬁﬂ' isSRlRted Pealthe rg?mt} Eotfpriftle EftaximUSACE VPP bh e s
preferably attached to a part different fromthe stretches defining t
nucl ei M@R3ds according to the present invention, preferably those parts

t hereof, where an interaction with other parts of the nucleic acid is

i nvol ved. Preferably, such D-nucleotide is attached at a term nus of any of
t he st Metaoteasbodinakno bf sreyeiphth|aspert e chemnrfhinedis rsgletted tfiven piiccgonp compesihg on,
respective In a furt refe uch D-nucl eoti des may act
as a SbﬁE@PX WPW?@%EﬁﬁrB %ﬁﬁﬂﬁfgg %gﬁﬁﬁhfflcatlons such as PEG and
HES to the. nuclelc aci ds according to the present invention. It is also

wi thin_an enbodj nent of the present invention that each and any of the

nucl ei dn a8 embadimeat plcthe gightly spet thisshemokine is MCP-1ewherely M(Fpnltl%PWief%let hei r
nucl f GoRedrSRAUERRSh Shmaffnd hELEUCID) LEGURINICEY! R NEIRPLASE cP.

sequence(s I'n ot Rer ™ wor e ternms "conprising conpri se

be i nt ds peaneMGPal,sauihe M@Rdiandporcing MGR-1pmarei mgfemblycMQPal isibugnap MCP-1.
consisting of. It is also wthin the present invention that the nucleic
acids according to the present invention are part of a longer nucleic acid
wher ebyl'le hirsblémngﬂerlyin@ H&i presmt ihvent’rqw issebred av ermmth mapdcs bytaemethyd dor theast

one such part Ls aci d acge to.the ese t vention, or a
o t ¢ eEieBaRe ok g aiiiine Sptaeftinior 3EbEHRT ik Formitisas Be SURIRE 48P e i ¢ her
one or several D-nucleic acid(s) or one or several L- nuclelc acid(s). Any
conbi nati on nmay be used in connection with the present invention. These
other part(s) of ProNilingggeandidsty epemeleing @tacgﬁ@ﬁt angae 2orcandigate ghemekmer
either.in their gppigety or in a particular conbination, can exhibit a
function which is different from binding, preferably frontblndlng to MCP-1.
One possible function is to allow interaction wi th other nol ecul es, whereby
such ot her nol ec . h as, e.g.,

f or irrrmbilizatig}r?,%ﬁl(l:l?% ?ﬁ%%{?%{ﬁmgﬁ ?gﬁ‘é‘%&’ghrrp |ca§ﬁ|%g’n In a
further enbodi nent of the present |nvent|on t he nuclelc aci ds accordlng to

t he i nvention co i S, i.n i dual _or..combi ned |et|es of t he
nucl ei ¢ acids of P bdsft%?éhty %gﬁtﬁ% OvidEs , Sga, 1B the presehc 86’%&&5

several of the nugthginist afd/6iSa éenlokihePE6SESNAnd Nvention is al so encorrpassed
by the termlonger nucleic acid. 27 L-nucleic acids as used herein are
nucl ei ¢ aci ds consisting of L-nucleotides, preferably consisting conpletely
of L-nucl eoti des getbiniiHink ©whefes dtﬁe agniRIgd 'Eﬁe”rﬁélﬁ'neara'ﬁtdékiﬁxkteh? @Célﬁ?nokme
cconsi sting of D-nucleotides, preferably consisting conpletely of

D nucl eoti des. Thetagasisieand(ss| whethercthe eandidatec chemokinsi dgondsteisuk echemeking ed
herein in an int égﬁgngeable manner if not explicitly indicated to the
contrary. Also, IT not indicated to the contrary, any nucl eoti de sequence
is set forth herein in5 -+ 3 dlrectlon Irrespective of whether the

conbi nat | on Y 45% UGS SAEE A B SR g B oM EmtIE2i on

or a definedngagornce of stretches consisting of at |east one L-nucleotide
and at | east one D-nucleic acid, the nucleic acid may consi st of
desoxyri bonucl eoti de(s), ribonucleotide(s) or conbi nati ons thereof.

Desi gnipg gyt &Rbddi%@rﬁtdf‘/tﬁe Hh'x%hﬁé%eél%@' Théfolind Cieficfed Ard the Fﬁﬁ %5 for
several reasons. L-nuclelc acids are enantioners of naturally occ

nucl ei duawngetaxin, hupireMEPab ibyman MR-2and human M§iP-3ery stable in aqueous
solutions and particularly in biological systens or biological sanples due
to the w despread presence of nucleases. Naturally occurring nucl eases,
part i cUdhanlembodirhana of thefnimath aspentathe chdrhaking 8 MOP-1¢ syhateby MEP-dag peaferalyy

L- nucl ei ¢ acids. .Because of. this th | ol ogi.cal | i f t he L+ | eic
acid i€ EF ﬁﬁ?ﬂb@ﬁﬁFWPfHEP8§§§&“FﬁnEﬁg%qa g éﬂﬁﬁlnéta%ﬁﬁgitﬁéagh " and
human bQ@yvinPWCR-0, dahide MCRIi1n@id pogiRMOPLI, mordpreferabieMEIRC 1 atihdadMCRAL. ease
degradati on products are generated and thus no side effects arising

t herefrom observed. This aspect delimts the L-nucleic acid of factually
all other conpounds which are used-in the therapy of diseases and/or

di sorders involving the presence of MCP-1. L-nucleic acids which
specifically bind to a target nol ecul e through a nechanismdifferent from
WAt son Cklck base palrlng, or aptaners mhlch consists. partially or

I T T T S T T L T T T e Y T e




nucl ei ¢ acids according to the present invention is realized, i.e. that the
nucl ei ¢ acids according to the present invention are closed, preferably

t hrough a coval ent |inkage, whereby nore 29 preferably such coval ent

| i nkage is made between the 5 end and the 3' end of the nucleic acid
sequences as disclosed herein. The prggent inventors have di scovered that
the nucleic acids according to the present invention exhibit a very
favourabl e KD val ue range. A possibility to determ ne the bindi ng constant
is the use of the so called biacore device, which is also known to the one
ski I | edThenproblemaurtderlyifg ithei prgseas imeatbrhisrseivedvins ehthaaspea dyremethpd tfrethase of
the "pull -down_.assay" .as described in the exanples. An appr i gt e neasure
1 or QcTeeHRE 6 EAMGE AERTRIANIG o SheinpiS G RHASOR B REiRE TR RN FEPac! d
according to the target which is in the present case MCP-1, is the
so-cal |l ed KD val ue which as such as _well the nethod for its determ nation
are known t o t hePyidiaga chempking impobyised torgphasg, preferablys sglid abaser di ng to t he
present invention are characterized by a certain KD value. Preferably, the
KD val ue shown by the nucleic acids according to the present invention is
bel ow 1 gM -A KDptayidieg huci¢io acid nedording itasthe dirst, segomyborcthind aspeet; peefarably ar a
non-speci fic bi ngdj . L C i Q. a f. . w Il be acknow edged
by the ones in t ‘elagircfol,&d{%ﬁ‘[’ewﬁﬁgitloaﬁhgglr%épéwtgvrv%g%%g%be&8 ounds such as the
nucl eic acids according to the present invention are within a certain
range. The above-nentioned KD of ahout 1.1.J . Mis a _preferred upper [imt
for the KD val ue2d9p&2saArdidats chemp agqnist and/gr a Ccapdidate ghem ’b"e{)‘{)‘?ﬁoﬁtﬂ’ng
nucl ei ¢ aci ds capgpype about 10 piconolar or higher. It is within the present
invention that the KD val ues of individual nucleic acids binding to MCP-1
is preferably within this range. Preferred ranges can be defined by
choosing any fir F wibihdl fet LS SE60 i Ll n
this range. Pref ?&tf ggmd% Vé’}r%t%l/(gill glgs&g‘?lgg gg&gﬁﬁﬁﬂﬂg?}?@)f%%te%&‘@g%@ﬁ ggé’lfl%wer
val ues are 50 nMand/or whether thewandide® chemelrive 48agoviist Frachemokmie antagondst,

nol ecul es according to the present invention may have any | ength provided
that they are still able to bind to the target nolecule. It will be

acknowl edgedwhenetyhthe alidmdkixadt istshlected dioen the gfr@rpr ednprisitgt dugaxik, MOB-1n MCRL2C

aci ds accorﬂ%@q@é?3the present inventions. Typically, the length is between
15 and 120 I "des. It will be acknow edged by the ones skilled in the
art that any integer between 15 and 120 is a possible length for the
nucl ei c. aci ds_according to the present invention. More preferred ranges for
the | entt #n embediment off G tenthagrech dhodeiemyning is carrisd coub shck thak it is pgsesyed

| engt hsyAlihabak tnuellict fid 90 rdpiiced Py € oan@BAY (chéokifle %goﬁlk'tcl)re% lad&Rdiggaout
20 to 60 nucl eotides, about 20 to"50 nucleotides and dbout 30" to 50

nucl eot ¢h¢mokine30tagenists wi t hin the present invention that the nucleic acids
di scl osed herein conprise a noiety which preferably is a high nol ecul ar

wei ght noiety and/or which preferably allows to nodify the characteristics
of the Iual einbodimient dfthearmb aspect i nigenaikirer i, seteeteid dftora ethé igropi comipBingni mal

body, pyeferabl he h ody. ‘A _nparticul ar ef erred enbodi nent of
such nn@#??ﬁﬁ%?éh%W?mbﬁggﬁkﬁpﬂﬁmﬁﬂgpaﬁ§9%ﬁ??%h&aggthe nucl ei ¢ aci ds
according to the present invention. As used herein PEG stands for '

pol y(et hyl ene gLycoI%) and HES for hydroxyethly starch, PEG%Jation as
pr ef er al%i 3n epbedimentaf the enthhaspagsdhe phemakiie isMGPriy thereby MER-1ais @ssferably t o

the preggiifed fHE el Roup AR g HiGan TREP11 ﬁ%ﬁi@%@@ﬂﬁ heiss MEP-3, Rbbi WREEL Y

which is attached to a nucleiC acid according'to the present invention.
HESy| at 1,dovine M(CRA] eeanirieyMGBd candepoeding MEPt Ih nome piieferebly -bfis humandVi€Pel . aci d
according to the present invention whereby such nodification consists of a
HES noi ety which is attached to a nucleic acid according to the present
i nvent | Tine prbblese undedyingcth¢ ipresentaaveantibh isisoltddeinpanoeleasitoéspertchyf ¥ kitgoathe

nucl ei c,acid using such nodifications,.is.described i ur opean nt

npol | oAEHIORT 1 GOk, CURBIGING & Belsice st BoFrRE e e ey THRONHEE Bidat ed
in its gpbit! horeby the@hehbIIGE is RIRLQMRARN Yhe grb$ BRhSGIAEtHELIMTPOf, MCP-2
nodi fication consisting of or conprising a high nolecular weight noiety is
about f#$MEPEHBO to 200, 000 Da, preferably 20,000 to 120, 000 Da,
particularly in case of PEG being such high nol ecul ar weight noiety, and is
preferably about from 3,000 to 180,000 Da, nore preferably from5,000 to
130,000 Da, particularly in case of HES being such high nol ecul ar wei ght
noi ety. The process of HES nodification is, e.g., described in Gernman
patent application DE 1 2004 006 249.8 the disclosure of which is herewith
incorporated inits entirety by reference. It is within the present
invention that either of PEG and HES nmay be used as either a linear or
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However, it is also within the present invention that the nucleic acids

di scl osed herein do not conprise any nodification and particularly no high
nol ecul ar wei ght nodification such as PEGyl ati on or HESyl ati on. Such
enbodi ment is particularly preferred when the nucleic acid shows
preferential distribution to any targdt organ or tissue in the body.

Nucl eic acid agents with 32 such a distributive profile would all ow

est abl s hrembodinentf éfethe elesedth asgecctiv chamokine tnselécted! fiem tthe glp comptisinghi | e
keepins system.c conc§$¢%qt'on Io%%?Thi woul d |%OMlthe use of | ow doses
whi ch PUMAR eotip, humap MER; 1, human, M #M‘ t of view, but also
reduces unnecessary exposure of other tissues to the nucleic acid agent,

t hus reducing the potential risk of side effects. The inventive nucleic

aci ds, Impam embediment|of theralgventheagpecs theshemekine ist MEPrL oYhsieby MCRH isiprefarabilyg t o

t he pr ' ian . ' ndin e_ar:

| nvent POR e OHIR el paRBHhe AERLANCRE MG, RECETROS LR ARONER,
Such madbavimeMCPel, caniphdMCRat end pareihe MEERd simbieqiefatably MIOPgl ishutnas MCRdent
~invention contains at |east one of the inventive nucleic acids, optionally -
together with further pharmaceutically active conpounds, whereby the

i nvent iThe protslémiwhdadyifly Rl bse likveatibs iaSolPERiRTaCuIfilC adpedt BChichemeRigpouNd
itsel f. Such nedi capents coqgrise in preferred enbodi nents at |east a

phar me.@Bteerg abjpingdiechyt B reethed aqcerdinesiocthe denth papectenythe aintlpaspect, wherby

DUt er hd Femolint KOS RCRA o (8 rRRDALAGLY cdharith M PMCPS dndliiepRCed
solution, starch, sugar, gelatine or any other acceptable carrier
substance. Such carriers are generally known to the one skilled in the art.

It wll - a rson, ski,.l ed i art. that any .. ,
enbodi rIrrén se?ﬁ’ﬁ g@ggﬁggggp@é%@%ﬁ%rtﬁ?g 4 %kdnct % %eﬂeé:Eegeef&‘l’% él'r‘reeﬁrtougfcoﬁ‘ﬁgmﬂgesent .
i nvent ihamah sotakisphuasnl MCRE, Auinaen MGEP-p had henaiMiGPa3. conposi ti on of the
present invention and vicé versa. The indication, diseases and di sorders
for the treatnent and/or prevention of which the nucleic acids, the

phar maqe dh efibbdieRAPSIIhé tvodlfth aspdcnibiel chepitkitiesis IMCROG Whébs MEP- his prefisiipar ed
in accordance with the present invention result fromthe invol venent

ei t her sgierted fropythe gronp semprigipg fpsam MGP- 1. aponkex HEP-1yhorpaMiEg briakbicMCP-

mechaniys ByvikloNRYe!, cafths MAEPLP A4 F&l@fn@ MERISmofl REREHY PI0P- fisTRLAS ﬁ\ﬁcﬁ-ﬁl/gp be

treated and prevented in the pathogenetic nmechani smof which MCP- 2, - 3,

MCP-4 and/or eotaxin are either directly or indirectly involved. It is
obvi ousnf skidd | ed in. . ar: .pard i r e i.C
i ds- abegirobie (RS e SEschl DR s VB 1P A hickbh dicel BOITHGHSLEL,
di seaseagonistvabtainablp bynthe mecthodaderdirpetnshe Motk pedvicrtie niMEPspectnwhereliyathe n,

whi ch i pnteract. and bi pd especti vel. to or w - 2, - MCP- 4 and
oot oot SRepge is3fieed BOm bt BRES chatistag oml, Ml MEE Zand Mgl T 120
fromthe expression pattern of MCP-1 which suggests that it plays inportant
roles in hug&n,disea s that are cgﬁgacterlzed by nononucl ear cell -

i nfiltAepgmbodiment idhe thifeenth aspectdhe ehemokaneds selpstedritam the groameampFigingnd
aut oi MRRfAndbRgASREnan MEPLT haRhAMCPR ARl fumMBrch-pas been shown to be
expressed in the brain after focal ischema (Kim 1995; Wang 1995) and
during experinental autoinnmune encephal onyelitis (Hul kower 1993; Ransohof f

rononud i bt of e JnBhl Soflhy O Shoilind IFRACH] e RIGE %

.nodel s prefexblyaslested drom dredgroup tomprsing henas MCP-A nankpy MORy1, dlorseWIGPHIG e

argues i.n.f f a I rol e he .MCP-.1/ axis in 0 )
chemafﬁﬁ%éﬁﬁ\ég{il’%?an?ﬁﬁtggﬁ AN I‘?{]]f)'ltlaar?l%ﬂqrﬂﬂ‘? W‘lwﬁgﬁlp’egﬁrwg@ﬁsci ent
m ce showafM&Rd|ly reduced nmacrophage chenotactic response while ot herw se
appearing normal (Kuziel 1997; Kurihara 1997; Boring 1997; Lu 1998). (ii),
despite functional redundancy with other chenolcines in vitro, |oss of
MCP-1 ¢ tHar ackHE\Ak EpdrsorS sifiddCi {2 R Herd R IHRC LCKi ng
in seve{r glmil_ﬁfalwamm%%ér}s lrgr)loggl Iéér?oLl oyd'd(igl;;{?h;re élgﬁrﬂ}ﬁg%hfﬂemos; éég’g%hf“é‘g&g 02;
Gal ass&homodne @ytagenistos7prefessile ip 3OSt a0l anddgenist OB spektively, nasidoessiDg 3the
(rii), - | | & ar t 1N . LLof : i S69sSes. .ln t,
op. 1 el EpEing af shocldl i "aBRndID: LR TBlBIdhe 2ESAEAR. shehigle

obvi ousntagbhistnisEboexpmplermo MCR-1 sgahist asd MGRstrahagehisty debpectivedy. ( Koch 1992;
Hosaka 1994; Akahoshi 1993; Harigai 1993; Rollins 1996), renal disease
(Wada 1996; Viedt 2002), restenosis after angioplasty (Econonou 2001),
allergy and asthma (Al am 1996; Hol gate 1997; Gon7al0 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
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In healthy kidneys of rats and mce, MCP-1 is not expressed, but is readily
upregul ated during the course of acute and chronic rodent nodels of renal

i nfl ammati on i ncludi ng i mune conpl ex. gl onerul onephritis, rapid progressive
gl onerul onephritis, proliferative glonerul onephritis, diabetic nephropathy,
obstructive nephropathy, or acute tubdjar necrosis (Segerer 2000; Anders
2003). The expression data for MCP-1 I n rodents do correlate well wth the
respecti ve expression found in human rendl biopsies (Rovin 1994; Cockwel |
1998; Wada 1999). Furthernore, renal expression in human kidneys is

associ afhecrobleh widerying thequresent inventiwnde sbivad én atfeurteanthraspect by @ métbod fior

i nduced, di,sease repissipn (Ayann 2003). d oner r _nmongnucl ear, cell .

infil tﬁﬂ ABRATRR SRl T ing ﬁév"é’lyo%ﬁ‘ﬁ?‘l“g‘r sECogf (gitd aSpect in a

gl oner uhamplel whéerebythe Mndiiadd coRipsised théistelpsadfet | ¢ nephropat hy. MCP-1 plays an
inportant role in the recruitnment and accunul ati on of nonocytes and

| ynphocyt-es within the gl onerul us (Banba 2000; Morii 2003). Locally
produced MCRy1 SgeiRiidda pﬁnpqee&duﬁmhgmevndc&Y@AcY@Qccbfaiﬁgtg thdprededt In9Bntftid
progression of tubulointerstitial damage, as docunented I n experinments

usi ng transdeni cpravidengniar Raptans hprobex wWhersby uthe | sagtire cprokeep s iat i lsast NBNjallyMCP- 1
was mai nly detec i cul t I I I it I cells
and infiltrated %r‘%ﬂ%lhﬂlg @r%c%ﬁsg%gﬁ heE?Jrlllf feég:s%cl?(% F%ﬁ%p‘%“ég it%%gg.' o?’ﬁﬂéé' -1
nmedi at ed act i vat seondfnd thindl aspecg mntl hadetakion prdbe, wherelpnthesteetiompiabe tihat
notion that MCP-1 contributes, to tubulointerstitial inflangatio

hal | mark of progf@adagally spmplegieaancie a(%%'éf{%wtﬁv‘éc ¢ ng%cor%gg &@Yt 0
the honol ogy bet vetie fivkiPsebond andhirdgpdeg A, Afkehabifally 2the Vifturd, prdbdist fast
eotaxin on the other _hand, the nucleic acids according to the: present
invention, at | e&3tialysamplsmentagitomiecand parkphithe nielels a5id preqeding tovep. of
MCP-3, MCP-4 and gR0haXi fcofd aie tildv 8lpket 520 teY Bt&ibh Yprbise WS RdIhQrpdiifly
treatnment, prevention and/or diagnosis of any, disease where MCP-2, - 3,
MCP- 4 and eot axi somplemsaiary tocthg first panti afithe nu¢leie gcidyaceerdingdtioranytdfythe fivssl ved.
I nvol ved as pref in, neans that if the respective nolecule
which is involveg&%ghgﬁg&ﬁﬁgggég, is prevented fromexerting one, severa

or all of ity fumlewingshe capboepebeiand thu ddtedtion ppaticho geacetitler sinnli@aneansiy
underlying the dis?ase ng gkﬁqg e w.ll. be fured or _the gxtent t ere?f
decreased or t he °hft B QIECT sEMERyalls itk e npclel apid aceording to ARy, of fhe fifsty

i ndi cator of suclkeddndandthirdiabpecbér pattithereefl and i nproved, respectively, such
that the syggtons and i ndi cat or tﬁespectively, is jdentical or closer. to
the one(s) GBser Ruonaly detegtinewhethgsior 8ot theGapgrs Prohe tsybafived & thgmuplsic
being at risk to ag@%ek&ing 46 RIS feid Ghcdt@inf 36 anP 6L M st BolBad titandi ng
nucl ei c acids according to the present inventron interact with or bind to
human or nuri ne REmectprovidedin stepcR)ptdson wil | general |y understand that the

MCP- 1 bi ndi nu L€ j i j Qv.ent | . ily
be used for the ?%%Q?ﬁ@ﬁ%9§ﬁégggﬁgF§%‘%ﬁ%&@%“ﬁ?ggﬁg?F?ﬂﬁﬁagﬁﬁw%%?gﬁg as
descri bed herei naoy ofitheefirst, sevdnd andrtiisl, aspérne sadnberbaptere giroliehandrthe detgétion
chenpattractant prgotein (MCP) famly, i.e. MCP-2, MCP-3, MCP-4 and eotaxin
thus share a higﬁ“gﬁgree of sequence simlarity with MCP-1. Although not
.exclusively, eotaxin, MCP-2, -3, and -4 interact via CCR3, the
characteristic g¢ghenpkj ne ecea&Pr on human eosi nophils (Heath 1997). The
CCR3 r l0efht gpbodimeny; @Fafg’%féFeﬂ 388731 ths detectiamnprobs SA@PrisSs @hdeiectiont BFABS s
T-cel | dndrep BeRbl MelaBRasiproB0Cah be ifnkdbhl AR O NBudpbRLROrARIA solRlsupfiial el |
carci noma (Johrei 2005). re specifically, increased | evels of eotaxin are
directly associated with asthma di agnosis and conprom sed | ung function
(Naka . eSS] i S r gi

1 A sl 8 s bRl 55 pbe i he @Rl rbhebaieh i B B R Giplex

(Yi ng 199¢movedfrohot®)reactiop o thatRiNAsterr eflionly 4 detedfich Grobmovhich &r part of the
constituti%el¥ iggi ssed in a variety of tissues; their physiologica

functi offSRF 15H5 Contexts, however, are unknown. Plasma MCP-2 levels are
el evated in sepsis together with MCP-1 (Bossi nk 1995); MCP-3 expression
occurs jn 36 asthmatics (Hunbert 1997). Finally, MCP-4 _can be found at the
| uni nal Ins3y srakedimentnfiiae deurieentbaseect; 86R &) somprteR fkftten 95 pympaningothaisiggaly,

di seasegsppmtedbyths QEE&Ich A Whefl lirtApRiek £86&hid MBAeteltion! f16bd 48 AYyBEdILed

and/ or prevention of which the nedi canent” according to the present
invention may be used include, but are not limted to inflammuatory

di seases, autoi mmune di seases, autoi mmune encephal onyelitis, stroke, acute
and chronic nultiple sclerosis, chronic inflanmmtion, rheunmatoid arthritis,
renal diseases, restenosis, restenosis after angioplasty, acute and chronic
allergic reactions, primary and secondary immunol ogic or allergic
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"Conbi nati on therapy"” (or "co-therapy”) includes the admnistration of a
medi cament of the invention and at | east a second agent as part of a-
specific treatnent reginen intended to provide the beneficial effect from
the co-action of these therapeutic agents, i. e. the nedi canent of the
present invention and said second ageps. The beneficial effect of the
conbi nation includes, but is not linmted to, pharnacolcinetic or

phar maGadidaidncs Of @Rlruelkid &34 hédoRing i By BEE TR S@bh®0r Rird APEARSE PhitC
agents. Adm nistration of these therapeutic agents in conbination typically
i s car rthergofoand ip ke absenge of saidineqleie agidor part thereghil | y mi nutes, hours, days or
weeks dependi ng upon the conbination selected). 38 "Conbination therapy”
may, but generally is not, intended to enconpass the adm nistration of two
or nor dnain dnesigméerit ef alpe fouirteeraly @spiest te peicdc adid 3@ pardateeteddn dhienpuchgdy acid

reginmens that incidentally and arbit i sylt..in e nmbi pati ons of
he or dauie Ao i et naruiele SRR ) NOS $rs tbohtalty 8 SiliPacatine
admi ni e erodetéetion bRbe cbﬂ@ﬂ?d@%dc%i@ﬂﬁﬂ%&qdeﬂc@a&&ﬂﬂ%’%i SEQ NG, 255hat i s,
wherein _each therapeutic agent is admnistered at a different tine, as well
as adniHQtPaNOod %t these t herapeutic agents, or at |east two of the

t herapeutic agents, in a substantially sinultaneous manner. Substantially

si mul taneous admi nistration can be acconplished, for exanple, by
admi ni dneani empadiment fi Bhe Eurtgenth pgpest twpmleic aid ity de alefectedds itlat nucledé agidch

t her ap i ¢ agent. of..i N ltiple. sin I f eagh, of the

t her ap:h%tv}n% aalgltla(%ttl% .%lgéc’a%ugﬁfei gcogdrm%tob%Qhﬁ?;ﬁ (ﬁflelzlngﬁ %gg‘hsangcfﬁ'? FIRYFat i on
of eacprobeorajeeaction phe ndmprses hamueleicecideeqyncaaycoadipg apSEQL ID.MNOI 281 and

i ncl udié}?ngqzl IBUHS);\? limted to, topical routes, oral routes, intravenous
rout es, t1a ‘ar 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
sel ect eﬂlerraspbb@ Jadarlying Hecpressnt jipyeation df alygi sodvadnby 31@% spbig¢temattrs ofi the
agent s jafiedeRfent Qph O alth@ed "HYetDCPRAM! chiRfdGRert GRAC BE lthenAfrf»rﬁr ﬂ&@ungf}lex, for
exanpl e, all therapeutic agents may be adm nistered topically or a

t her apedeperdep@daims. may be adnini stered by injection. The sequence in which
the therapeutic agents are admnistered is not narrowy critical unless

not ed ot herw se. "Conbi nation therapy" al so can .enbrace the adm nistration
of the Theefeatneastdfahagariic acid atesrdinglte dhaprevent iinvehtion hedesefibdl hatinaan Wt h
other biologically active ingredients. Were the.conbination,therapy .

Fur  herredlsant Bbudni gt 5 HEf yErloh: wiohh % uRia R b Bt AggF o
conduct#g cainbiasorsui t abl e tine so long as a beneficial effect fromthe
co-action of the conbination of the therapeutic agents and non-drug
treatnment is achi eved. For exanple, in appropriate cases, the beneficial

ef fect fremad dd welP&th@HRAMEPENark BSsiO Aidtéihisthving SRL AR abid seqUIed AlcbMidgagoved
fromthe adm nistration of the therapeutic agents, perhaps by days or even
weeks. SEQdx Nogddandr?, trspestis¢lyt er ns above, the nedi canent according to the
present invention can be adm nistered, in principle, in any formknown to
the ones skilled in the art. A preferred route of admnistration is

syst eni Thedfitnding thatrshoit hipgh affuiey findihg naditiy atids pAVIERt letald Belidientifidd; Btihsdfar
preferably. by injuction. ternatively the nmedi canent may be adm njstered
Pocal | spuring as aafih &g (o4l fhseet iy e BHRGrARGE oF APEist Lt Brnclie ads

i Nt r apeyindifg @Rk targdl Gncledute, dab@edifo a P&ic ﬁﬂ’owiﬂ is i8 Yehdthl R dficult BéchaderRgheal
or pulmnary with preference given to the route of admnistration that is
the | eadnd Pgﬁﬁt\%?dqﬁﬁﬁ # &ighnhul mopspesific signalug-noise ratie: dihig high sigpkstorngiseon i s
general I - s b Lo i.Qns
and 1 ni'cie 836Gl ol GuRRH PRSPUIC M Shinak b hudtic ailt R ASKTark L S &]
enpl oysMORel.i npl ant ati on of a slowrel ease or sustained-re| eased systens,
whi ch assures that a constant |evel of dosage is maintained, that are well
known to the ordinary skill in the art. Furthernore, preferred nmedi canents
of the 4s estintd iimusort i derilc mntheeclaidtyi andséxangpie i1 tHhenpressnd SAventars RomMb andrepi cal

use of suitable.jntranasal vehicle I | ants, ,ar vi.a transde | routes,
ia g eNEES ey AR ber SRy PrL R RBE Hf stk SuleRiS; RhgEpos

or di nargf thKinutleicracidiadouRl be chaPadistisadl i Pirfb OF §tetchest dfomicRioii® iwhicht rdARder nal
delivery system the dosage adm nistration will, of course, be continuous

rather than intermttent throughout the dosage regi nen. ‘G her preferred
topi cal preparations include creans, ointnents, |otions, aerosol sprays and
gels, wherein the concentration of active ingredient would typically range
fromO0.01%to 15% ww or wv. The nedi canent of the present invention wll
generally conprise an effective anount of the active conponent(s) of the

T T




"A mininmal volunme of a medicanent required to disperse the active conpounds
is typically utilized. Suitable reginmes for admnistration are al so
variable, but would be typified by initially admnistering the conpound and
nnnftoring the results and then giving further controlled doses at further
~intervals. For instance, for oral ad@rustratlon in the formof a tablet or
capsul e (e g., a gelatin capsule), the active drug conponent i. e. a

nuclelc ecul h r n n _and/or any

phar rraé ‘P A1 yrea%ta?vlggxaeéeﬁyg \%?'so r e¢%§r é’&(at% ﬂ'écrl F rfCHs nth eﬁe‘i?fll Be
agent ( s:)tegxfnsatt bhased cﬁtosmanﬂ(ssandcmebar\mmwifbadreWath elmentsa kespevBiRely OThe
pharnaceutlcalké?a R}? arrier such as ethanol, glyﬁgéol, wat er
and t h&afipysgate A e reliren o UEBSSAYRPS 8¢, mosg, FRe atype
Iubrlcagt%,qusbagg 3aed §peats, and coloring agents can al so be
|ncorporated i NtO -t m xture. Suitabl e binders include starch, nagnesium
alum numsilicate, starch paste, gelatin, nethylcellul ose, sodlum

car box L, i I sych as
o oos THE O Sl Bt fuip B oRALIVUAN B e L 0N Spr RERHARL aBHO S RRSHET
as acaesantidliyabaelngdusco the diartiouddr gieqadness distlpsddhixéreine Tgh yterad submmal,ly and

Sodi um Srekiedby SIS 8FSbE sk FL 0 boSTRY R ATH 25 pifR R et -

sodi umpgdftrably®e% d|m®@prefe’tbbl3di’ﬁoréﬂﬂﬁ195 %, 861%!,97 % S98%IRC9YIM or cal ci um
salt and/or pol yethyl eneglycol, and the like. D sintegrators include,

without limtation, starch, nethyl cel lul ose, agar, bentonite, xanthan gum
st ar cherhe RERA! F;r@érﬂdg@' of m&bgbhs inbiSlestRdb Praserit! ih th® hudéit @EMere6ing foXthe!! €S,
and the like. | uents, include, e.g., |lactose, dextrose, sucrose,

manni t diresentdnysntion wilk é¢nend o helatal pumbgrypEinneleotides presetit émthemucleic acide The

i nventi . 14 f . i

ol casE P BoBrERicn 3R o WAl Gt ool AL B HHASARR; bRLER 1T hitHele
granul esid.el i xirs, tinctures, suspensions, syrups and enul si ons.
Suppositories are advantageously prepared fromfatty enul sions or

suspensi ons. The pharmaceutical conposition or nedi canent may be sterilized
and/ or contain adjuvants, such as preserving, stabilizing, wetting or

emul si fhHe@nd@RYtcan b6 dbtdirhiAbd B RIBWEIoShe BerbdSsKildd QB ArRAIMBR spERAQSKHDAI C
pressure and/or buffers. [p addition, they may al so contain_ ot her

t her apSEAYERES ICompaiseR Algorithms thep cealoulaese ﬂt?oﬁfrsgmt segpency ridensity faF dhe test

accor d'sea;ettee S QBMANM ﬂoQH@}eféfbﬁ@e% uedta 'Bﬂéeéfoh dé%f Sﬁérpk ARER s "’l"ﬂﬁ

typically contaln about 0.1%to 75% prefera out 1% to 50% of t

act i ve t%stgegghemis. prefergblydthe sequeneaibamiciei¢ agid: cmqitmée whithds said embe @ang beor

gxa”p' etesé?oewﬂétﬁétﬁ{t §¢ H%o@hé&o 'agga Wso, I SHEL a@& 16 Eu?oth ?}Sm@‘fct Lét% n%%%f“”d s
i ssolvéd I n or m xe arnmaceut| ca SOl

exanpl evharetlyesuch amdthanmpclaupmmjmotbeulb nosleg rajéryezbuods theatelﬁsaem:le seqmdcet e ahi ke,

to there formthe njectable solutio nsj on. nal | solid
For e SUTRCAEIEET BF THIEEF VERIFTER 1 (ciROFin AP TR, Bopronbehog. ort
for mul ggrefdrablyod nscié d&n@ nIEQld mmsg a §9§GériRk ABEoTding &6 HikEo NSO NEE N4, G8lto

grades of maxmtol, |actose, starch, magne S|untstearate sodi um sacchari n,
tal cumlzeell%ltes%s(’ et e, 282 cPpimal ligamen; 9fseqenersafos, cormpaNsgRecan Re. The

active &oEResad gdq;yltﬂfya ky?/eolog?miﬂ gs&%fm'wtt%ﬁs(s p&%&ﬁé{;{é@s as

using for exanpl ne g or exanpl e, propylene g
t he carlS8&y by the t@m@bogerﬂbedmmmwm p’m{eﬁdlgma@& W@smdlagemdswmmmpar ed

fromf Qr d uclm
nnlecu?%@M)EEE%Zk |ve S“ﬁﬁﬁﬂfﬁgmﬁﬂéggﬁFg,ﬂ?%%ﬁﬁ%ﬁqgéﬁ?a S0 ng@fgtered
in the dompmeﬂfzed 1qqﬂemcmatdmh iof atiege algptithns, (GAR IBMREMAS’DM émlrfElFASiT‘A in
vesicl e Ianel af _vesicles and nul til anel | es 0SOmes
can be tS%) \lbfgs& "a’e'\'i%fr kgﬁva"ﬁf baﬂ‘fg%hgg%ﬁ%f‘ i RTRRUECT  GHTQUR nﬁég E‘ﬁB‘fe Terol ,
stearyhﬂamaﬁlQmsghggph@hmqm#@aghgnes In sone enbodi nents, a filmof lipid
conmponents is hydrated with an aqueous solution of drug to a formlipid

| ayer encapsul ating the druag*mhat is well known to the ordinary skill in
the ar tOnererampiephhe algprithn thet &5 suigble Jordeterminiag neecsat saquench ddentity isathebe
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nmol ecul t conmpound constructed usin nown “i'n
Additionally, |iposonmes may bear such nucleic acid nolecules on their
surface for. targeting and carrying cytotoxic agents internally to nediate
-cell killing. An exanple of nucleic-acid associated conpl exes is provided

in US. Patent No. 6,011,020. The nedi canents and. nucleic acid nol ecul es,
respectively, of the present invention may al so be coupled with sol uble
polymers as targetable drug carriers. Such polymers can include



It is within the present invention that the nedi canent as described herein
constitutes the pharnmaceutical conposition disclosed herein. In a further
aspect the present invention is related to a nethod for the treatnent of a
subj ect who is need of such treatnent, whereby the method conprises the
adm ni stration of a pharmaceutically factive anount of at |east one of the
nucl ei ¢ "acids according to the present invention. In an enbodi nent, the
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to the present i nventi on, preferably the nucleic acid bound to MCP-1. Such
a | abel nucieopidefrespagtivelys dMaseaven tfqné@ﬁmwéalg eerpriseche delstiongofrasditdaas & viagle
enzynat f S P C oped
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| abel s ‘and bind to the target-binding antibody at its Fcfra ment. In _the
case of ardl ARNIR| @n i determingd dpyaihe Pnes w&qdemdhaendlsmscrem%am@men@ Bri¥sent
I nventi i, BIhEdOBHﬁ% ﬁ'n‘fetﬁ(ﬂ &b AR Hetet! ﬁ%ﬁﬁb@&%é@cﬁ&ﬁq{erelmﬂﬁ@kam le
pref erably such I's selected fromthe group c onprising biotin, Cy-3
and Cy-part.dhds svitbin aralsmbodngwabpééheenrewt ARveanen, bgdsss @pl&ztlbdn@geétdm tl’sauch

| abel ,
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by st r epesent dnventon aviati withkVICR-1nahis r@bhgs hiscmdott_he iiradingn of $hec lnucleici dwddby ,
P s R
secondamMCrRDINICPBY MCH-A afd Estatiner enbodi ment the nucl ei ¢ acid nol ecul es
according to the invention are detected or anal ysed by a second detection
means, wherein the said detection neans is a nol ecul ar beacon. The

- et hod oA RgudLic %Hh?ﬁé@o?dm@%@ PBrdsSnt ¥R Fhal) B SRfer Sikbdibi8 deid of tzemaretc In
brief, nucleic acids probes which are also referred to as nolecul ar

beaconsacidy @referablyethsdnventine andeic acids arrel-nueleisi asidscIndaddisionpt is passible that
detected and hybridi se because of this to a part of the nucleic acid sanple
to be detected. Upon binding to the nucleic acid sanple the fluorophoric
groups of the nol ecul ar 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 sanple present. It will be
acknomﬂedged that the detectlon of NCP 1 u5|ng the nuclelc aC|ds accordlng
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46 A respective detection neans which is in conpliance with this
requirenment is, for exanple, any detection neans which is specific for
that/those part(s) of the MCP-1. A particularly preferred detection neans
is a detection neans which is selected fromthe group conprising nucleic
aci ds, potypeptides, proteins and antagodies, the generation of which is
known to the ones skilled in the art. The nethod for the detection of MCP-1
al SO CoRPRhE S&3rdl Patks bie %ﬁ@lﬁic%cldsaré %Pé%!ﬁ%fﬂ-ﬁumlélb GoiifOF bf RBst '\ SF lsevidtii Ch
has preferably béen used to perform step ). he neth conprises in a
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and enbwgdleptidetis aftached et ¥ tarmows of o off MWugthwdrolﬁedy hwleucramd&a:cbrddxgttect i on
nmeans 0 to . the _present
vont {6 PR SR, 3RBE Ik sl MkieRid Rl B Bl Bt PorAE BV 55
nol eculast apeampaser ofiat hud«er,t}breferabbl ettachingi modificativns sectonsl PES end HBES wethas or
bot h Iﬁﬁf gﬁg‘se i a(ﬂieferr d enbodi nent a detection |abel. The

det ect i8IS SaF?“ﬁP%fe & BISYCE HVERYYY from the group conprising biotin, a
br ono- desoxyuri di ne | abel, a digoxigentn |abel, a fluorescence |abel, a
UV-1 abel , a radjo-1 abel ndp% chel at or nDIecuIe Al ternatively, the second
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wher ei "Shall be mtérﬁ%teQ% B'e%oklﬂﬁﬁ{ in! thie Rﬁe%%oﬂeQer\t}ﬁ%&e&ﬁnggge&e ction nmeans
is an avidin or an avidin carrrylng

detection label is biotin and the second detection neans is a streptavidin
or a st e vidin carr cyl t he det ect.i on | abel
’5 bi ot ff e SECSRAnERNEE thaf s BurEleReieh Benotinatn e RFSSeRRtien 851 i n
carryi r;&rﬁﬁﬂa&@ﬂéeﬁnu@éw acid whefedy elislonBér lrRlekCacidEorhHixes sdveral parts whereby at

br ono- esoxyun&grne and tE@zsegond etectron nmeaps i s an anti body directed
agai nst'e45F 8 SURBRAY 1S A BHC aGREIpg ffo the present InygRlim, j0p 3 RaghBprepk The
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di goxi genin, or wherein the detection Iabel I's a chelator and the second
det ect i severplehmucleis acidhi Aoy Lﬁ@mb@renomasew figedj in pwgreemmedvxtlh she prseht

det ect d
hat ¢ HCerpBRench ofibs LIS fohior Mielefo feid e alobe op i R IMGRADS
t he nucher entretydor m atnaa(dulad combiratiors Ucahaexhibil A fanmimnewlmﬂimmuﬁeremt fram
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det ecti on ans i s an enzyme, nore preferably show ng, an enzynatrc reaction
upon deec%ege Hﬂmerlflﬁr@nseeerlaﬂ% deteqtion Q‘réﬁlﬁk%{ icationy Iga futher emflodinent ghthgeans

is a i iQn by a
ol ondat L AvHERE Bic IR el BordRl B IR TR coRiE, ATnlEibledr
det ect i aogbaned/ mpictien, epmalmfgthwrtuhletchecné@eﬁﬂu present tinvgntiom aSich mickic acidt he
enmbodi ng i r o) e = L j Ll
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pr ef er dbhger adideid atid. t he conpl ex forned between the interaction partner and
the MCP-1, the sanple can be renpbved fromthe reaction, nore preferably
fromthe reaction vessel where step ¢c) and/or d) are preforned. In an
enbodi ment the nucleic acid according to the present invention conprises a
fl uorescence noi ety and whereby the fluorescence of the fluorescence noiety
is different upon conplex formation between the nucleic acid and MCP-1 and
free MCP-1. In a further enbodinment the nucleic acid is a derivative of the
nucl eic acid according to the present invention, whereby the derivative of
the nucleic acid conprises at |east one fluorescent derivative of adenosine
replacrng adenosrne In a preferred enbodi ment the fluorescent derivative




In a further enbodi nent the conpl ex consisting of the derivative of the
nucl ei ¢ acid according to the present invention and the MCP-1 is detected
usi ng fluorescence. In an enbodi ment of the nethod a signal .is created in
step (c) or step (d) and preferably the signal is correlated with the
concentration of .MCP-1 in the sanple.2fn a preferred aspect, the assays.my
be perfornmed in 96-well plates, where 'conponents are inmobilized in the

reacti QUn RIS BusélERréih ARIMRRAY £idd\ebrsiEng\6f I -Aud&dtides p?éfe{aﬁl?%hﬁﬁin
vessels. It will be acknow edged by the ones skilled in the arf that at
has besamplgtaly abloneclegtides.appl ies to MCP-2, MCP-3, MCP-4 and/or eotaxin, at
| east 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 i nuemidleieacidscdsaised kareid arenuciaic sdids cdmsistisgof Braudeatides, pgeferblgrdonsistingr -
drug design. ,Basically.fhere are two possi bl e approaches. One approach is
t he scﬁ@gﬁpﬁﬂyﬁb@&fﬂﬁ%‘ﬁ?ﬁ librari es whereas such conpound libraries are
preferably | ow nol ecul ar wei ght conpound libraries. In an enbodi nent, the
screening is a high throughput screening. Preferably, high throughput

scr eeni R teEspygleicasid andmiglsicagid melecule arensed hergin ip g interchasgeabie mamgssifnds
i n a tgl9etplffatdisasdd thd foit@sf. case the analysis are carried by a
colorinetric néasurenent. Librdries as used in connection therewith are
known to the one skilled in the art. Alternatively, the nucleic acid

accor di ta the present. invention may.be . used for. rati.o desi of ,,

dr ugs. "g?%f lgPQEW?mfegttPoth%Fo ad’é’s’f%’heo:gge tgﬁoé‘eﬁ%eﬁsgst‘# quggl’ﬁﬁ'&r‘ﬁgéeﬁt% cal

| ead stdimsetior.e. Starting fromthe 3-di mensional structure of the target
which is typically identified by nethods such as X-ray crystall ography or
nucl ear magneti c resonance spectroscopy, computer prograns are used to
sear ch HgRuER SehAliRGaRe ifRRE@ Midbc SEHUShHES Df B ndtRdYidei };‘rﬁgﬁaﬁdm‘w cal
conpounds.  The selection is done by a conputer, the identified conpounds
can suteompiration yofpeoth axithe thg gombimationh being o¢-g-. 2 Tardan tcombiriatide gir gn definedr ugs
may st asfef,uénrc%} QRorat c&r@?stiﬂ?%#‘ Gt E%T'i‘%hg L?rﬁﬁ%ﬂ%é‘&é 8.1&£?PHJ @%%&Eic' a’&}é‘?%e! on
and invol'ves a structure, preferably a three di nensional structure, i ch
i s si mnwieid awid iney sémnsist bidesoxpfribbhecléatidefs), iribenuuiedtide ) acdonsbimationsithetebfal t o
t he binding nediating parts of the structure of the inventive nucleic
acids. In any case such structure still shows the sanme or a sim/lar binding
char actPesiging the Snventivé Aaleit avids as Chmicleiaadid$s advan@pédie fobsdvertal Rasonstep or

as an 49 alternative step iin the rational design of drugs the preferably
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the neufdtveANRABI¢ fnPlquedil sBIulibAK AR PGB i HiolOFiBH R stk shbi%lo%iéii {dniignt
from nucl eoti des and nucleic acids. By this mnicry a conpound different
from t huent|ths cvidespesad crrpsepes (f snugirages. atkraly ngrebming suqieaseserpantiqulaslys nal |
mol ecul g [ i R0 0f ¢ uneJ i ' .such as
by usi ris e RETIb B Ll SO Ropld PRGNS LSRTRRNMos RS, OF il
arts, applogieal lmifelifvioPtht Lamelaig ead is SyERfidantdy anviredsed mrsublCksistemtiagoding the may
be found. Such, conpet.itive assays . be, set, up_as.follows. The inventive
nucl ei ca“éf@‘;d an‘b&’@g’g? 9%y i)“g pﬁ°eé§l %gmﬁhqeéﬁd?l%‘ﬁg’ PE%@%‘EC?%? AgidnBe 1Ruglseseei ¢
Ftcibdl, | icgegemaﬁdnegrddecga as@géndérawémaﬁd tHus or §l@e effectd dsihg ftheré@?nl Lb?daaédlodqms
abelled MCP-1 ma e added.to e assay. A potential. anal ogue wou
conpet 2SRPYt GelREs Tac @&%P%é%?ﬂ!ﬂﬁﬁ@%bcqm@ugﬁ whish s usifh i e WsARY go
al ong Wit discased AR AGSord s itVRIvihE iR prabh i JTMCEI . L RBcIERSRER W& dptifibally
Screeni ng for agonists or antagoni sts may involve the use of a cell cdlture
‘assay a@indtewariatgst mileceladbroygh ) raechapismidifferent fromeWatson Lirickrbtise gairig.t ¢re
present_i ' ' t con [ SEV ' '
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posi t i vihe @aptameg hé¢ing envobret io ke, bindipg of theaptanente die tamggt mbletulexaeaplse calbe
MCP-1, partjcularly the one against which the inventive nucleic acid is
sel ect e'GF %S'vvhi ch it binds, preferably, in liquid form A negative
control may, e.g., be a peptide which is defined in ternms of biophysi cal
propertjes simlar to MCP-1, hut which'is not recognized by the inventive
nucl ei cltaTFIaR Withify the QFeiEtdnveolPy ' thejayeniiyrprsiels ae At wiapreAdp hefsimras s,
The var e h&8¢ &LbRIHgStoNBY ifdentidH) rdbasls WhethBEtHE) tard frestint 89 AcIbi4QRfAE! | sed
formor solved in a liquid. The kit may conprise one or several contailners
which in turn may contain one or several ingredients of the kit. In a
further enbodiment, the kit conprises an instruction or instruction |eaflet
whi ch provides to the user information on how to use the kit and its
various ingredients. The pharmaceutical and bi oanal ytical determ nation of
the nucleic acid according to the present invention is elenentarily for the
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51 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 realizgghigh specificity and selectivity

bet ween the nucleic acid according to %he present I nvention and ot her

nucl ei cur ﬁﬁa

nucl eotcl‘l %gcéqu?é?@ 66413{3%@1[%81#3{62: a%n det ec%n?pr 0 dtl%gl l;e(r)pt'g‘rrgxaleI)ﬁll‘ﬂ’rnalr}:?‘)n
nunber snﬁndudcduedﬂubtbeﬁrahuat nacleic ceidsr Typidalby thdslenvmmrce hacleici adidacare rsdlgtttg to
the present .inv eov e det ection pro r rahly carries a
o kr SO L Aok uhioh eabibt gebged %fé%%f%&ﬁ&m F b GG Prfee; SqaHERFe
her ei n.anfhfay ke lals@rfoﬂﬁﬁidfﬁa{ry@h&ﬁték enc@mvex{twerddaxéﬁdowdsbaommeﬂay @isaeh
nucl eoti de of . the detection, probe. Preferabl %{Cht he | abel or marker is
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nucl ei ¢ ggﬂégghcor%?%g to fﬁ@h g%%ﬁfgﬁﬁgﬁﬂ?gﬁn 3ﬁ9ﬂ9£ﬁ' e Plnﬁer can
be i nseaciewhickhin pirtikudar, ol haeadvomtawus)yf ﬂrydmblm h¢ld i$ presentsn ahe sktutallyd: i n
the art_or_ b ucl eo nodi fi ed D- DNA nucl eoti des, D RNA

nucl eot?cﬁ'@? ér?t?&f‘? aetge 3‘?21\33& gﬁsﬁneot i des, D-LNA nucl eoti des, PNA

nucl eoti des, L-RNA nucl eotides, L-DNA nucl eotides, nodified L-RNA
nucl eot jdes, nodified L: cIe nd/ L- LNA nycl eoti des, The

det ect i B Byeqtg “HG}E‘Fé':EB;’I@?Yd 3#%3 S ‘?‘0“‘ ﬁécewé\ém ergkatrd; 9 rthe sinelse
carri edmRiotidSof Bk h@&ic adid@nd Wfd WEIE kitfirDinaRE &t dEehpl& hhRich hivaeatibn¥@Nt i on
hybri di ses with one of its ends to the captureggrobe and with the other end
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mhlch preferably carries a’la mar ker ecul e, can asured
subsequendifigationsap be & &t atoiny ad’sa;dmweerCH} group QreNI'I:ﬁ{grwtamrdretZ’ qositivh ofthei n a

preferre { al r .alternatjvel vent.i,on and/
Port ow vt el BF Which e pholei® il RESRE AN dhe BESHE Al SechBPR T o
be usedpresenainventioarcain asrgprdzs et lean oae LNAf nuvidbotideidh aaemblodimehhihe aaciticacyd.  As

used her ei , th termconprise is bl intended to limt the
subj ect® oRRIRHRtea cerTbel 0§A i m "However i an

alternative enbodl ment the term conprises shall be understood in the
meani ng of containing and thus as limting the subject nmatter followed or
descr i bWdarhgmbedimento iy, nuckese a¢ids gegordings tosthe) present\gyentiop yaay: be giredfipatteur e

of the puglie b&daﬁ'rﬂulﬂgixﬂ&%&%xé‘ﬁéiﬁ (2 Iu8EH Bé?elhh{% PB@&&@facn'erl%E‘ﬁ LOHkisper Ahe

target molecules as used herein, the actual sequence thereof and the
i nt er naleastawermlsis anidviseandss Theseratdéasietiva nudleie acis $toandlsh éprmad Ifenctiosd unit

Imrﬁ ?Lg%@tj_f {}’%Us%%g =L I}%:APH% d'}H %&tiﬂ%@ aé[glg e Easlygx?o nuclg%l% strgﬁﬁgp 1
may be derived from any of the mventlve nucleic acids by either cleaving the nucleic acid to ‘
generate two strands or by synthesising one nucleic ‘acid corresponding to a first part of the
inventive, i.e. overall nucleic acid and another nucleic acid corresponding to the second part of
the overall nucleic acid. It is to be acknowledged that both the cleavage and the synthesis may be
applied to generate a multipartite nucleic acid where there are more than two strands as
exemplified above. In other words, the at least two nucleic acid strands are typically different
from two strands being complementary and hybridising to each other although a certain extent of

- complementarity between the various nucleic 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 covalent linkage, whereby more
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preferably such covalent linkage is made between the 5° end and the 3’ end of the nucleic acid

sequences as disclosed herein.

The present inventors have discovered that the nucleic acids according to the present invention

exhibit a very favourable Kp value range.

A possibility to determine the binding constant is the use of the so called biacore device, which
is also known to the one skilled in the art. Affinity as used herein was also meésured by the use
of the “pull-down assay” as described in the examples. An appropriate measure in order to
express the intcnsity of the binding between the nucleic acid according to the target which is in
the present case MCP-1, is the so-called Kp value which as such as well the method for its

determination are known to the one skilled in the art.

The nucleic acids according to the present invention are characterized by a certain Kp value.
Preferably, the Kp value shown by the nucleic acids according to the present invention is below
1 uM. A Kp value of about 1 pM is said to be characteristic for a non-specific binding of a
nucleic acid to a target. As will be acknowledged by the ones in the art, the Kp value of a group
of compounds such as the nucleic acids according to the present invention are within a certain
range. The above-mentioned Kp of about 1 pM is a preferred upper limit for.the Kp value. The
preferred lower limit for the Kp of target binding nucleic acids can be about 10 picomolar or
higher. It is within the present invention that the Kp values of individual nucleic acids binding to
MCP-1 is preferably within this range. Preferred ranges can be defined by choosing any first
number within this range and any second number within this range. Preferred upper values are
250 nM and 100 nM, preferred lower values are 50 nM, 10 nM, 1 nM, 100 pM and 10 pM.

" The nucleic acid molecules according to the present invention may have any length provided that
they are still able to bind to the target molecule. It will be acknowledged in the art that there are
preferred lengths of the nucleic acids according to the present inventions. Typically, the length is
between 15 and 120 nucleotides. It will be acknowledged by the ones skilled in the art that any
integer between 15 and 120 is a possible length for the nucleic acids according to the present
invention. More preferred ranges for the length of the nucleic acids according-to the present
invention are lengths of about 20 to 100 nucleotides, about 20 to 80 nucleotides, about 20 to 60

nucleotides, about 20 to 50 nucleotides and about 30 to 50 nucleotides.
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OBEEEABSEE (ﬁba@mmm(mﬁccordmg to the present invention
WW%& is attached to a nucleic acid
according to the present invention. HESylation as preferably used herein is the modification of a
nucleic acid according to the present invention whereby such modification consists of a HES
moiety which is attached to a nucleic acid according to the present invention. These
modifications as well as the process of modifying- a nucleic acid using such modifications, is
described in European patent application EP 1 306 382, the disclosure of which is herewith

incofporated in its entirety by reference.

Preferably, the molecular weight of a modification consisting of or comprising a high molecular .
weight moiety is about from 2,000 to 200,000 Da, preferably 20,000 to 120,000 Da, particularly
in case of PEG being such high molecular weight moiety, and is preferably about from 3,000 to
180,000 Da, more preferably from 5,000 to 130,000 Da, particularly in case of HES being such
high molecular weight moiety. The process of HES modification is, e.g., described in German
patent application DE 1 2004 006 249.8 the disclosure of which is herewith incorporated in its

entirety by reference.

It is within the present invention that either of PEG and HES may be used as either a linear or
branched from as further described in the patent applications W02005074993 and
PCT/EP02/11950. Such modification can, in principle, be made to the nucleic acid molecules of
the present invention at any position thereof. Preferably such modification is made either to the
5’ —terminal nucleotide, the 3’-terminal nucleotide and/or any nucleotide between the 5’

nucleotide and the 3’ nucleotide of the nucleic acid molecule.

The modification and preferably the PEG and/or HES moiety can be attached to the nucleic acid
molecule of the present invention either directly or through a linker. It is also within the present
invention that the nucleic acid molecule according to the present invention comprises one or

more modifications, preferably one or more PEG and/or HES moiety. In an embodiment the
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individual linker molecule attaches more than one PEG moiety or HES moiety to a nucleic acid
molecule according to the present invention. The linker used in connection with ﬂle present
invention can itself be either linear or branched. This kind of linkers are known to the ones
skilled in the art and are further described in the patent applications W02005074993 and
PCT/EP02/11950.

Without wishing to be bound by any theory, it seems that by modifying the nucleic acids
according to the present invention with high molecular weight moiety such as a polymer and
more particularly the polymers disclosed herein, which are preferably physiologically
acceptable, the excretion kinetic is changed. More particularly, it seems that due to the increased
molecular weight of such modified inventive nucleic acids and due to the nucleic acids not being
subject to metabolism particularly when in the L form, excretion from an animal body,
preferably from a mammalian body and more preferably from a human body is decreased. As
excretion typically occurs via the kidneys, the present inventors assume that the glomerular
filtration rate of the thus modified nucleic acid is significantly reduced compared to the nucleic
acids not having this kind of high molecular weight modification which results in an increase in
the residence time in the body. In connection therewith it is particulérly noteworthy that, despite
such high molecular weight modification the specificity of the nucleic acid according to the
present invention is not affected in a detrimental manner. Insofar, the nucleic acids according to
the present invention have surprising characteristics - which normally cannot be expected from
'pharmaceutically active compounds - such that a pharmaceutical formulation providing for a
sustained release is not necessarily required to provide for a susta‘lined release. Rather the nucleic
acids according to the present invention in their modified form comprising a high molecular
weight moiety, can as such already be used as a sustained release-formulation. Insofar, the
modification(s) of the nucleic acid molecples as disclosed herein and the thus modified nucleic
acid molecules and any composition comprisihg the same may provide for a distinct, preferably
controlled pharmacokinetics and biodistribution thereof. This also includes residence time in
circulation and distribution to tissues. Such modifications are further described in the patent
application PCT/EP02/11950.

However, it is also within the present invention that the nucleic acids disclosed herein do not
comprise any modification and particularly no high molecular weight modification such as
PEGylation or HESylation. Such embodiment is particularly preferred when the nucleic acid

shows preferential distribution to any target organ or tissue in the body. Nucleic acid agents with
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such a distributive profile would allow establishment of effective local concentrations in the
target tissue while keeping systemic concentration low. This would allow the use of low doses
which is not only beneficial from an economic point of view, but also reduces unnecessary

exposure of other tissues to the nucleic acid agent, thus reducing the potential risk of side effects.

The inventive nucleic acids, which are also referred to herein as the nucleic acids according to
the present invention, and/or the antagonists according to the present invention may be used for
the generation or manufacture of a medicament. Such medicament or a pharmaceutical
composition according to the present invention contains at least one of the inventive nucleic
acids, optionally together with further pharmaceutically active compounds, whereby the
inventive nucleic acid preferably acts as pharmaceutically active compound itself. Such
medicaments comprise in preferred embodiments at least a pharmaceutically acceptable carrier.
Such carrier may be, e.g., water, buffer, PBS, glucose solution, preferably a 5% glucose salt
balanced solution, starch, sugar, gelatine or any other acceptable éarrier substance. Such carriers
are generally known to the one skilled in the art. It will be acknowledged by the person skilled in
the art that any embodiments, use and aspects of or related to the medicament of the present
invention is also applicable to the pharmaceutical composition of the present invention and vice

versa.

The indication, diseases and disorders for the treatment aﬁd/or prevention of which the nucleic
acids, the pharmaceutical compositions and medicaments in accordance with or prepared in
accordance with the present invention result from the involvement, either direct or indirect, of
MCP-1 in the respective pathogenetic mechanism. However, also those indications, diseases and
disorders can be treated and prevented in the pathogenetic mechanism of which MCP-2, MCP-3,
MCP-4 and/or eotaxin are either directly or indirectly involved. It is obvious for the ones skilled
in the art that particularly those nucleic acids according to the present invention can be used
insofar, i.e. for the diseases involving in the broader sense MCP-2, MCP-3, MCP-4 and eotaxin,
which interact and bind, respectively, to or with MCP-2, MCP-3, MCP-4 and eotaxin,

‘respectively.

More specifically, such uses arise, among others, from the expression pattern of MCP-1 which
suggests that it plays important roles in human diseases that are characterized by mononuclear

cell infiltration. Such cell infiltration is present in many inflammatory and autoimmune diseases.
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In animal models, MCP-1 has been shown to be expressed in the brain after focal ischemia (Kim
1995; Wang 1995) and during experimental autoimmune encephalomyelitis (Hulkower 1993;
Ransohoff 1993; Banisor 2005). MCP-1 may be an important chemokine that targets
mononuclear cells in the disease process illustrated By these animal models, such as stroke and

multiple sclerosis.

A large body of evidence argues in favor of a unique role of the MCP-1/CCR2 axis in monocyte
chemoattraction and thus chronic inflammation: (i) MCP-1- or CCR2-deficient mice show
~markedly reduced macrophage chemotactic response while otherwise appearing normal (Kuziel
1997; Kurihara 1997; Boring '1997; Lu 1998). (ii), despite functional redundancy with other
chemokines in vitro, loss of MCP-1 effector function alone is sufficient to impair monocytic
trafficking in several inflammatory models (Lloyd 1997; Furuichi 2003; Egashira 2002; Galasso
2000; Ogata 1997; Kennedy 1998; Gonzalo 1998; Kitamoto 2003). (iii), MCP-1 levels are
elevated in many inflammatory diseases. In fact, MCP-1 is thought to play a role in many
diseases with and without an obvious inflammatory component such as rheumatoid arthritis
(Koch 1992; Hosaka 1994; Akahoshi 1993; Harigai 1993; Rollins 1996), renal disease (Wada
1996; Viedt 2002), restenosis after angioplasty (Economou 2001), allergy and asthma (Alam
1996; Holgate 1997; Gonzalo 1998), cancer (Salcedo 2000; Gordillo 2004), atherosclerosis
(Nelken 1991; Yla-Herttuala 1991; Schwartz 1993; Takeya 1993; Boring 1998), psoriasis
(Vestergaard 2004), inflammation of the nervous system (Huang 2001), atopic dermatitis
(Kaburagi 2001), colitis (Okuno 2002), endometriosis (Jolicoeur 2001), uveitis (Tuaillon 2002),

 retinal disorders (Nakazawa 2007); idiopathic pulmonary fibrosis and sarcoidosis (Iyonaga
1994) and polymyositis/dermatomyositis (De Bleecker 2002).

Thérapeutic intervention with anti-MCP-1 agents — or CCR2 antagonists — would affect the
excess inflammatory monocyte trafficking but may spare basal trafficking of phagocytes, thereby

avoiding general immunosuppression and increased risk of infections (Dawson 2003).

Additionally, based on the increasing knowledge on the molecular mechanisms of the
. inflammatory process and the interplay of locally secreted mediators of inflammation, new
targets for the therapy of kidney diseases have been identified (Holdsworth 2000; Segerer 2000).
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antagonists in appropriate animal models exist is MCP-1. This protein has a widely non-
redundant role for immune-cell recruitment to sites of renal inflammation. Infiltration of immune
cells to the kidney is thought to be a major mechanism of structural renal damage and decline of

renal function in the development of various forms of kidney disease.

All types of renal cells can express chemokines including MCP-1 upon stimulation in vitro
(Segerer 2000); there is a long list of stimuli that trigger MCP-1 expression in vitro including

cytokines, oxygen radicals, immune complexes, and lipid mediators.

In healthy kidneys of rats and mice, MCP-1 is not expressed, but is readily upregulated during
the course of acute and chronic rodent models of renal inflammation including immune complex
glomerulonephritis, rapid progressive glomerulonephritis, proliferative glomerulonephritis,
diabetic nephropathy, obstructive nephropathy, or acute tubular necrosis (Segerer 2000; Anders
2003). The expression data for MCP-1 in rodents do correlate well with the respective expression
found in human renal biopsies (Rovin 1994; Cockwell 1998; Wada 1999). Furthermore, renal
expression in human kidneys is associated with disease activity and declines when appropriate

therapy induced disease remission (Amann 2003).

Glomerular mononuclear cell infiltration is associated with the development of a diffuse
glomerulosclerosis in patients with diabetic nephropathy. MCP-1 plays an important role in the

. recruitment and accumulation of monocytes and lymphocytes_ within the glomerulus (Banba
2000; Morii 2003).

Locally produced MCP-1 seems to be particularly involved in the initiation and progression of
tubulointerstitial damage, as documented in experiments using transgenic mice with nephrotoxic
serum-induced nephritis (NSN). MCP-1 was mainly detected in vascular endothelial Cells,
tubular epithelial cells and infiltrated mononuclear cells in the interstitial lesions. The MCP-1
mediated activation of tubular epithelial cells is consistent with the notion that MCP-1

contributes to tubulointerstitial inflammation, a hallmark of progressive renal disease (Wada
2001; Viedt 2002)
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used herein, means that if the respective molecule which is involved in the disease, is prevented

from exerting one, several or all of its functions in connection with the pathogenetic mechanism
underlying the disease, the disease will be cured or the extent thereof decreased or the outbreak
thereof prevented; at least the symptoms or any indicator of such disease will be relieved and
improved, respectively, such that the symptoms and indicator, respectively, is identical or closer
to the oné(s) observed in é subject not suffering from the disease or not being at risk to develop

such disease.

Of course, because the MCP-1 binding nucleic acids according to the present invention interact
with or bind to human or murine MCP-1, a skilled person will generally understand that the
MCP-1 binding nucleic acids according to the present invention can easily be used for the

treatment, prevention and/or diagnosis of any disease as described herein of humans and animals.

These members of the monocyte chemoattractant protein (MCP) family, i.e. MCP-2, MCP-3,
MCP-4 and eotaxin thus share a high degree of sequence similarity with MCP-1. Although not
exclusively, eotaxin, MCP-2, -3, and —4 interact via CCR3, the characteristic chemokiné receptor
on human eosinophils (Heath 1997). The CCR3 receptor is upregulated in neoplastic conditions,
such as cuﬁmeous 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 h_»e 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
ére 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, p'rimafy
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 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 transpla.ntation? 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

bowel 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 generall); 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 limited to, steroids or immune suppressaxits and are preferably selected from the

group comprising corticosteroids like prednisone, methylprednisolone; hydrocortiéone,
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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 exhibi;s 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. e. 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 rriinutes, hours, days or weeks depending upon

the combination selected).
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"Combination therapy" may, but generally is noi, intended to encompass the administration of
two or more of these therapeutic agents as part of separate monotherapy regimens that
incidentally and arbitrarily result in the combinations of the present invention. "Combination
thérapy" is intended to embrace administration of these therapeutic agents in a sequential
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.

Altematively, 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 aécording 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.
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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, corn sweeteners, natural and synthetié gums such as acacia,

tragacanth or sodium alginate, polyethylene glycol, waxes, and the like. Lubricants used in these



70 The present invention is further illustrated by the figures, exanples
and the sequence listing fromwhich further features, enbodi nents and
advant ages may be taken, wherein Fig. 1lshows an alignnment of sequences of
-related RNA |igands binding to human MCP-1 indicating the sequence notif
("Type 1A") that is in a preferred e dinment inits entirety essential for
bi nding to human MCP-1; - Fig. 2shows an alignnent of sequences of related

RNA |igan L ndi 0 n - 1.1 nd] | ng._t e e L f, (" Type
T5) 1 APaeS R bk o AT ey skl ShesPh Ll GGG B gl
bi ndi nGodiamhhdeedte, \doRiuin akldride rsilial ital@sn,0tedr¥Aadid, dits dagdddtmblor Qakiurkrisgit
3shows an, al i gnpent of sequences of. rel ated | { gands .bi ndi ng to human
MCP- 1 iaR6/OF BRI ylemg?geﬁ &B‘snjg’é(i\iﬁt?‘ﬁ‘"("ﬁ%?ﬁ’é_@m oyt dirpiptian,stasety m@aﬂ
enbodi NRfifilobd) dehsS KAtonitE! ¥arkRe Birh ddtarbiNs, l&gﬁd'df@nﬁ:oac'fﬂ’ R NidVebetidm &g -or
4shows an al i gnment of sequenceS of related RNA |igands binding to human
MCP- 1 iefigrvssgenhpixthes,and dhhbke. Dilyents, inchige . @) lactpses dextrosensugrase.ahamitel
enbodi t i n ' . essential for binding to human MCP-1; Fig.
5shom@§%’ﬁ°bgfl?‘s}§s§%§§)°%¥ ?’gands 178-D5 and 181- A2 (human MCP-1 RNA

| i gands of sequence notif "Type 3"); Fig. 6shows an alignnent of sequences
of rel aftrdn&Néantdngafthe ihvendbmgart alsd beradmidiiterdd iim siohajralndpshgecfosms ae biaed not i f

("Type 4") that is.in a preferred enbodinment in iits entirety essential for-
bi ndi ngeleeser ik shfnsd; et MPlets G, SpRSuLEs, Py POWASTS Eraales, st TRNES e os
of sev bhd, e AAemuBRReS SBppidittieest freNativRnta 1 ' CR&mNfakty be
rel at e(;.smt?é)ex?tgﬁe N@gﬂls.bi ngi ng sequg%ﬂggtnotsi fg " Typeéﬁ"?? w‘l%)%gdlB"; "%pe

2", " Tygseulsonsgr suspgpEons: - i g. 8shows al i gnnents of derivatives of RNA
| i gand 188- A3-001 and of 189- '

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. Additionally, solid forms suitable for

dissolving in liquid prior to injection can be formulated.

For solid compositions, excipients include phaﬁnaceutical 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
supposifories, using for example, polyalkylene glycols, for example, propylene glycol, as the
carrier. In some embodiments, suppositories are advantageously prepared from fatty emuisions

OT 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



Gr7-001 that bind to nmurine MCP-1; Fig. 9shows the result of a binding

anal ysis of the aptaner D-NOX-E36 to biotinylated human D-MCP-1 at room
tenperature and 37C, represented as binding of the aptaner over
concentration of biotinylated human DMCP-1 ; 71 Fig. 10shows the result of
a binding analysis of the aptaner D X- E36 to biotinylated nmurine D MCP-1
at 37C, represent ed as bi ndi ng of the4 pt anmer over concentration of
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concentrations a dose-response curve for MCP-1 was obtai ned, represented as

X-fol d Tﬁ@xﬁ@ﬁéﬁn&&%@rnﬁglefcchcﬁpﬂ“e@thleso‘f@sé %R'@ﬁ/e {h%? %Qntqhv&“%%amo ; Fi g.

15shows the efficacy of Spiegel ner taxl s assay
wer e al jouRied wighnsaluble epolyaners das @fsetitmﬁ hdmg ncavers.] S;upblptd)aba‘sechnaunc&m with

vari ous r repr ted as cen nt rol
over cen{mgfmg{r(\imgi? e‘§§| | % bE3e! lﬁﬁb‘ﬂmi)@”%% %‘%ﬁ? é’g of
Spi eggl p%y%ydt@)(etﬁﬁﬁspanmdeﬁ&mm ax pslyamslgyeom?gbmysﬁrﬁesuaktlm %ﬁppdﬂnﬁéﬂ]'g e
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Spi egelt lflu‘ﬁoykg%g,mrf’e Fé%eéhctggﬁn'é?“ é‘P@E‘ﬁtaﬁ’&e‘n CRlEs, F¢sBPCtyglyy oL BA PESIERtat i on
of Spi eigedridh mdyDe EtPled 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 bufferirig agents, and other substances such as for example, sodium

acetate, and triethanolamine oleate.

The dosage regimen utilizing the nucleic acid molecules and medicamients, 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 fM to 500 uM in the treatment of any of the diseases disclosed herein.



Fig. 17 shows the Biacore 2000 sensorgramindi cating the KD val ue of

Spi egel mer NOX- E- 36 binding to human MCP-1 which was i mobilized on a

Pi oneer F1 'sensor chip by am ne coupling procedure, represented as response
(RU) over tinme; Fig. 18shows the Biacore 2000 sensorgram i ndi cating binding
of Spi egel mer NOX-E36 to human MCP-fayq |y proteins (huMCP-1, huMCP- 2,
huMCP- 72 3) and human eot axin, which were inmmobilized by am ne coupling

proced Pi.gn F1, and .a or..chi. respectively. represented
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by am ne coupling procedure on PioneerFl and a CM4 sensor chi ps,
respectively, represented as response (RU) over time; Fig. 20shows the

Bi acore 2000 sensorgramindicating the KD val ue of Spiegel ner 181- A2-018
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2 1s howphatmecBitwelorompa6ifion disnlessdgresaim.i ndi cat i ng bi ndi ng of Spi egel ner 181-
A2-018 to human MCP-fam |y proteins (huMCP-1, huMCP-2, huMCP-3) and human
eotaxin which were imobilized by am ne coupling procedure on a PioneerFl
and a @4 foees aspecithe pres€ft DR@htidiCis\telate@ 6 & HRMRAN oA thetREBRAS6f { KlbjecOWBS
time; Fig. Zspows t he Bi acor% 2000 sensorgram i ndi cati ng hi ndi ng of

Spi egelifrereedg ot ush orgatmgntycvherepy P et (FOMPHESS dhe (adamnisgatignp.of | a
monkey pibafiabeutitdli BctePankour OF Gt Nasivbie: &f teaRiRiidic Welds hocdtBiHg G0 Whd presert At
MCP-1) whereas different fornms of MCP-1 were i nmobilized by am ne coupling
pr ocedunenien. dpaacamtodinent, theGuhjestesudisrs fhinps disease meds iat gbks to deyslapseched as
respon | (asdi . ' t - rom
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speci fi.ci té og X- E?{\?%ﬁ%fr}d é81- A2-018 regarding MCP-1 fromdifferent
mamal "B E)ré ey g °3 am‘fﬂﬁﬁf“ -2, MCP-3, and eotaxin; Fig. 24Bshows

a table summari zing the selectivity of. NOX-E36 as determ ned by Bi acore
anal ysi s. wher eby, bi ot.i nyl at ed NOX- E36 i bilized on a sensor chip
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was anghyehfieh 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. dire;ctly or indirectly MCP-1, preferably MCP-1 as described herein and more
preferably MCP-1 as described herein in connection with the various disorders axid diseases
described herein. However, to the extent that the nucleic acid molecules according to the presént
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.



73 Fig. 24Cshows the kinetic analysis of NOX-E36 interacting with

chenoki nes as determ ned by Bi acore anal ysis whereby the chenoki nes were

i obi | i zed coval ently on a CVMb sensor chip surface and vari ous
concentrations of the NOX-E36 were injected and NOX- E36s bi ndi ng behavi our
was anal yzed using the Bi aEval uati on &pftware Fig. 24Dshows the chenotaxis
dose-response curve of THP-1 cell stinulation with MP-la with a half-

~effecti e con entr f M o)
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concentration o el mer NOX- E36- 3' - % 26shows the efficacy of
Fen
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Spi egel mer NOX- E36 5 - PEG r é?Bs ovvs t he Fifflcac gé)l egel ner
NOX- E3dragmepi=in; the £ase, ah ¢ Bpeleic a¢l areferably @ pugleic aﬂ"}do@\‘/é:éfrd(‘ % SR PEStBwar ds

0.5 nM jhiFeEn MEEnhclRiceddite imbeitied twith’ Suchi 4 IbYIRMHRHDY %&uﬁb@ Qich YPivaleis Mer
NOX- E36-5' - PEG ' represent ed as percentage of control over concentration

of Spi exglscied rfrqm))‘begg@ug compHeing migfin, Kyshend Gyot.iand swelplabel isddgteciedchy ea| ease
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5 nM  regr agibodgdrasindhd €ase dimat ¢he labéll mdmct;sx}e thedabea) ibHetadted be stremaradintarat i on
of muri avidin Whlc}l naturélly bind to biotin. Such antlbody, streptavidin or avidin in turn is preferably
modified with a respective label, e.g. a radioactive, enzymatnc or ﬂuore‘scent 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,



Fig. 29shows the efficacy of anti-nurine MCP-1 Spiegel mer nmNOX- E36-3' - PEG
in a calciumrel ease assay; cells were stinulated wwth 3 nM nurine MCP-1
preincubated at 37C with various anmounts of Spiegel mer nNOX- E36-3' - PEG
represented as percentage of control over concentration of Spiegel mer
rnNOX- E36-3' -PEG Fig. 30shows the H'Hgl ne MCP-1-induced chenotaxis of
THP-1 cells whereas after 3 hours mgr tion of THP-1 cells towards vari ous

mvICP- 1 1.was obt ai ned,
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murine MCP-1; Fig. 3lshows the efficacy of anti-nurine MCP-1 Spiegel mer
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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 mﬁlti-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 ahd avidin, biotin and streptavidin, and biotin and neutravidin. Preferably, the

first member of the pair of interaction partners is biotin.

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

nucleic acid, whereby more preferably said complex is detected. It is within an embodiment that

from the complex the MCP-1 is detected.



cal cul ated by Kapl an-Mei er analysis; Fig. 38shows renal nRNA expression for
the CC-chenol cines CCL2 and CCL5 as determ ned by real -tinme RT-PCR using
total renal RNA pooled from5 nice of each group whereby RNA | evels for
each group of mice are expressed per respective 18S rRNA expression; Fig.,
39shows reduction of |ung pathol ogy bygtreatment with i nNOX- E36- 31PEG | ung
tissue was prepared fromof all groups at age 24 weeks and scored

sem quantitatively; treatnent with mNOX- E36 and r nNOX- E36- 31PEG r educed
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Spi egelgers in plasma during the study, indicated as plasma concentration

of Spiegel mer mNOX-E36 as a function of time; Fig. 43shows flow cytometry
for CCR2 on bone marrow and peripheral blood in 24 week ol d vehicle- or

nNOX- E3§-.3' | Prilde ;ce; data are.shown, as nean rcent age
of Coro s mEpsa, 0rclh ReteblEin b Mcp-1 Hsb SonfeBS, Frb RSP R REP I BPBce 1 5
m ce ofresaioh vesselugichFhag preférablywrers ased 1 pécfotm stepad)s i n PoC- PEG (white bars)
and mNOX- E36- 3' PEG (nmNOX- E36-P)-treated (black bars) 1K db/db mice as
determ ned by ELISA at different tine points as indicated; data are neans

SEM *,THe methed cbPpiidés s Gr RurllECeinbddidiem34isd theVsiep BP tmitebilishik hn hRsitewWs t he
infiltrated nunmber of Mac-2 and Ki-67 positive cells in the glomeruli and

the i ntReFBen ofi MrPok oniaspEegee Brefaratiipe spefEseots definpé RboNeOXESBbB tREGteractian ed
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with pemndonpre preferhbBe horhprises chutkicyhaods rpolypeptides) prntding end lantitadidsoin theit e
scored Ja?x%ug Qrgbc?cff&xgﬁ 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-labelled. 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 détection 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-labél, 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



76 -of gl onerul oscl erosis; inmages show representative gl omer uli 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 inNOX-E36-3l PEG ( mMNOX- E36- P) vs. PoC- PEG
(PoC-P)-treated 1K db/db nmice; Fig. 4¢shows the glonerular filtration rate
(GFR) in 6 nonths ol d mNOX- E36- 3' PEG ( mNOX- E36-P) - and

PoC- PEE PoC,P) e e y. o n

cl earance klthﬁe %t%cggflqgkf%ﬁscgrié@pgg%ﬁﬁ og&gg\/\@&e& Hl %BE-IT?Eﬁé'%ﬂéa?ed 1K
db/ db memvahntdrqueglmloketulém study, Fig. 48shows tubul ar atrophy and
interstitial ,volu of 6 nonths d b m.ce,; es of, silver-stained
renal sect i SHEe g dptegHon lﬁgﬂr‘%gg’ﬁ‘f%‘f'aw W‘&‘ﬁ@?f@n‘f&’grﬁe‘f%@ ‘f"é‘?}i%m% 'éroups
(origi @ﬁlanmﬂyldtrb@t@d 4gaihsl %o desatyufidine oy WRGEn Means SEM of the
respective noi phonetric anal ysis index from7 - 10 nice in each group; *, p
<0. 05 2K dbthgbdsjectiomdabeljis - digpwigenin candf the ggcand) detsctipk means2ig @tb/aumquvce p
<0. 05 :Ea”%gx @p i’EG - vs. PoC-PEG treated 1K db/db m ce;
Fig. 4 sho enaF%E nél{liﬁlgxpres& on db/db m ce as determ ned by real -
tinme RT- PCRﬂwsdﬂtg:tlpotlabel riemakhekitpy pash Ithed s¢oopdn dtectid) meape ik wdohnughidep;

nRNA | evel s _for grou C res ctlv S, RNA
expressi on; gﬁgb 1Qp 505h v@gtssg}gtfetﬁ%{l&%?%f%?pimg g?l e&%@%}‘z Ig*s ‘86’de
mce as de]E eimagwwgb%/thammfs losd af Bmmiﬁigaﬁdsmgezss%d i}iﬁ)ﬂ&dﬂl@fo&hé epbedigithtivhve
sections of kidneys frqm 0 mce of t respective groups as

i ndi cated (&< ﬁ% ‘f’rﬁdﬁf‘?‘?"g[? ﬁ“ 92‘5%"‘% n spgh %8 ‘PCR'NGC‘T’ Bredererd that theat
bi nd human N@ctﬂen%dﬂ&d&h&dd%h@hﬁ@rabﬁ&ﬁﬁaﬁew 1 as a target, several

nucl eic -acids that bind to human MCP-1 coul d be generated the nucleotide
sequences of which are depicted in Figures 1 through 7. The nucleic acids

compet g b &R uRfin i eRalEaoh Y Bl PR itah B Wtos ¢

( Exarrpltblrd)detvctmn mehes, Ppéfergblynthe third edetection emeans risi@heénzyme) thowd tpreferably

reasu ctente 8 REb Heackbi hoh el X B e I5R BAROR hueet, STBRTRRAC,

cul t ur elefRRtisremeands aakays fobdetsting radiatiar, niude pfefetalily tadidtivAhittedbyns salyo

( Exanpl e ei c i d.nol ecul.es thus ner at ed xhi bit  di ffer ent
Seauendiichls PRty ine Hird Hetsr R ment in Specifially Acier g and'os Ricae iy e

1B), Fls@eoxﬁd@t%)m&l&ansﬁ gs. 4 and 5 (Type 3), and Fig. 6 (Type 4).

Addi ti onal MCP-1 binding nucleic acids which can not be related to each
other and to the differerent sequence notifs decribed herein, are listed in

Fig. 7.aK8%n ﬂﬁfénEHloﬁéh %thnéhcﬂn?e%dngﬁ SRAU IR CBIL iéélﬁ% g{x}ﬁ%bﬂlg-ehp 6Ca surface

abbrevi ati ons nbi guous nucl eot | ges I's used: weakA or
U Rpuranlde@ muclAn,c ac1d 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 vessel 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.



Ypyrinmdine Cor U ketoGor U MmnoAor C not ACorUorG not
CAorGorVY; not GA or Cor U -not UAorCorG allAorGorCorU 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 1A MCP-1
bi ndi ng nucleic acids (Fig. 1) As deplgted in Fig. 1 all sequences of MP-1
bi ndi ng nucl eic acids of Type 1A conprise several sequences stretches or

tch t hat
oon oy e I ze W%E&eacﬁhg? ﬁmp Hx Bt °§the %g?/'gvrel gl zauc eﬁc ?% %%’t%r(ﬁ?g o

can hybri Fbmeve such h

necessahe present unention mﬂehemﬂoeeuiseie&eteaaxkimglﬂuyrewsﬁsent under physi ol ogi cal
condi tions. Boxes B2, B3, B4,and box B6 are flanked by box HE and box 78
bi ndi ng behavi our (Exanple 4). Sel ected sequences were synt hesized as

Spi egel kin dnfbodiaen &)meﬂﬁmwaem?@% tl?@rédﬁ:ﬁ']ﬁ s{ef;se(cﬁaxt steglaycaiaf &rgfrér:%al%y %& The

MCP-1 (L-MCP) in an in vitro cel ulture -rel ease assay (
sequencugnabis coralaigd (Withehe me@ram;xotib'l(éﬁ-ﬂﬂeﬁrenmnuet ween the MCP-1 binding
nucl ei ¢ aci ds

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, tﬁe 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



of Type 1A which influences the binding affinity to MCP-1. Based on binding
anal ysis of the different MCP-1 binding nucleic acids sunmarized as Type 1A
MCP- 1 bi ndi ng nucleic acids, the boxesB2, B3, B4,1,lac-11 B6 and | RE and
their nucl eotide sequences as described in the follow ng are individually
and nore preferably in their entiretyggssential for binding to MCP-1:

boxes ME and 1312 are the 5 - and 3' termnal stretches can hybridize with

v onive Y il AR BOE B Pllor 0 S mer B AL sy

CCCCCGU;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'competitivé 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 vi‘i 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 rhethods 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



box B3, which is GUR preferably GUG box B4, which is RYA preferably
GQUA; box which is GGGEGERCGCGAYCl, preferably | GGGGEECECGACC, box B6,

whi ch i s UGCAAUAAUG or URYAWJUG preferably UACAUUUG As depicted in Fig.
1, the nucleic acid nolecule referred to as 176-El Orc has the best binding
affinity to MCP-1 (as aptaner in the gull-assay with a KD of 5 nMas wel |
as as Spiegelner with an 1C50 of 4 - 5 nMin in vitro cell culture
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D MCP-1 in order to rank themw th respect to their bindi ng behavi our
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MCP-1 bin |png elc aci
can be 1mmob1hsed 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 écc':ording to the present invention is variable and can be depéndant 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



B2, B3, B4,B6 and ago and their nucl eotide sequences as described in the
followng are individually and nore preferably in their entirety essenti al
for binding to MCP-1: boxes BE and ME that can hybridize with each other;
where BE is |AGYRUG, preferably AGCGUE , and where rMd is | CAYRCU
“preferably | CACGCUI box B2 which is CCAGCU or CCAGY preferably CCAG,
box B3, which is QUG box B4, which 1s AUG

number of nucleotides that are comprised by the nucleic acid according to the present invention.
The minimal number of nucleotides (2 to 10 nucleotides) 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 invenﬁoﬂ. 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 prefe;ably 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. Preférably, 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 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 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 amdunt 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 contrary.

As used herein, the term comprise is preferably not intended to limit 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.



box 0351, which is | GGEGEQECECGACI, box B6, which is CAUUUUA or CAUUUA,
preferably CAUUUUA, 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
pul | -down assay with a KD of 5 nMas well as as Spiegelnmer with an | C50 of
4 - 5nMininvitro cell culture Ca-égl ease assay) and therefore may
constitute the optinal sequence and t opti mal conbi nati on of sequence

el ementsB2, B3, B4, El B6 and l.

The various SEQ.ID. Nos., the chemical nature of the nucleic acid molecules according to the
present invention and the target molecules MCP-1 as used herein, the actual sequence thereof

and the internal reference number is summarized in the following table.



such

al |
boxes wher eby
stretches that can hybridi ze

sequences stretches or
sequence el enent.

t er m nal

bi ndi ng nucleic acids (Fig. 3) As depicted in Fig. 3,
and 3'
is the centra

sequences of Type 2 conprise several:

boxes NE and HE are the 5'-
with each other and box B2

Type 2 MCP-1|

However,

hybridi zation is not necessarily given Bh the nolecule as actually present

under

80 The nucleic acids were characterized on

condi tions.
using direct and conpetitive pull-down assays with

| evel
bi oti nyl ated human D-MCP-1 in order to rank themw th respect to their

bi ndi ng behavi our (Exanple 4).

physi ol ogi cal

t he aptarner

el

+hp

HolL - NO

+t oact o

Sel ect ed sequences were synt hesized as

ol o

2\

Eranmml| -~

o
—
mu (] 0 1
c ™ -
@© .— n - Lo
EvM w— O >
oo’
— T > ®© W (O] (%))
Fc=2T oo
(O] 0] — X i
% = zm 92 .m. [¢)) m O O
L0 co pvmwpmmWW&H AD9OYIHNNNYIDNDIYOIDIDDNDIOYIYHNONDHIDIDNDIDY YNI-1T 9T
u —_— 9= V) = = — B
r Q OTT >Daaz1g-971 NOHIYIHANYEIVNINTYOIDDD9D9HOYNHDNDNDHIDIDNDDIY VNI -1 ST
E K 085 » ~ ®WEesr D9OYIHNYYNYYIONDIVIDIODODN9DOYIOVNDYDDIDIDONDIOV YNy -T pI
cOo © - © ]
Ly = © m.1tmﬂugmmmmmmﬁ AD909DONYYNYYIDNDIIYOIDOYODNIOYIDONDNDDIDIONDIOY YNg -1 €1
F 55 o NS BBHLA! NDHOYIHNYYNYVYNINIDVODDDYDHOIOYIDINDYDDIDIONDIOY VNI T 4!
+— O O O .- > +— ©
P— 0 3 1 =T uuwm.%wmﬁ ND9IYIDANYYIONIIVOIDIVYIODDIVIDDNOVIDIDIDNDIOY YNY—T 1T
;020 m REEEI 1T ) NDDOYIONYYNYYIONDOVIDDDOVININIYIDNNOYDHDIDIONDIOY YNY-1 01
—F S L7 E2amu , PATNOITOATHAWS 0
5O L APIg0  ‘Z-dDiL Ueyliy | AMYENdQYOATIDN LI TAYENADOINITNIASITIOIdINENTANADDLIISASA0 ute301d-1 6
S LA IMdLdSHOATANNS
N O 17 /ot T 30 9 LR U] AOAMYMM QYD T ANV T IMATAYMOONOS LINYASATIOTIIMYNYINIDDLILIASYAD | uTe303d-1 8
L ——H 0@ . & dmy . TAIIOIMIATHINAAD
= Baon S S usuffiy | AMOIAAYOIENATIINIIAVIYOHS SIINYASATEONdIMINT SHADDLISINIOAID| uTs301d-T L
() © >No— (S TOIHU0
oM< o 58 M%auwwﬂwv . TSLILSJI¥LISSTNIIHIOILSASITIMALOWMMATNYIVAD
_—2c mwmwwzmwmm@wM AMMOMdAYD IOV T INATAVIN AON LSNIHY ASWTIMAS TIMNIILADDLAISNAYAdD| utejord-1 9
— 0w C GO @aues ~ VID1DSMMATHYWS A0
Y _Fes B9 b T=dbr B3P | AMMONAAUD I MINTALNIIAYANAONSSIAUMASYTIOISIMINITIADOLAJSTT¥Ad0 utajoad-1 g
Koo 2T _© ‘ DIJIONMMATHSISAD
vmm%nmm ST o ot AT d | AMNONATYOTENOVT LA AV ONSS LAY ASWTHONS ST TIADDIAJSNIVAD| uTe303d-1 4
P 0 05 - © dign : DIAIOTONATHAWSAD
B —eeefeff) Of —aop AN &3 | AMNONIAVOTINVATINATAVENJONSSIITYYASYTIOAS THINLANADDLAJYNIVAID utsjoxd-1 €
L © - Q(enTn e SuE) NALAS
P 4 TRAF PHILE Q=g IADASISSIIISALLSYNVASMYITIANTIVS SYTYSYINATLIAASHNONIATINAIXLO
c@ mmﬁoh_nm\.r{@zuwm u| AMEMMAAYOATINTILAIAAVANADYSSI MM ASATYSWAIWISLASAOOLTAYNAYAA0| uTe30ad-T 4
= .W T8 oo a0 IMAI0OIOMATHAWS A0 _
E L 7020’ |- D uBwny | AMMONdAVOTANVATINITAVEN IONSSITHUASVTIOAS NI INADDIAJYNIVALO utejoxd-1 1
i ¢ 2 2aSugaRugedon eouonbeg|  apndad/VNU | a1-bes
~ 0 VUV 0O.—. m
——9 35+« o0o® &
[——— —_ 4 3 > =
O > - C0_0DT
o C m (e @] VO o C
—S—-—&. Do® ©
TR= O S C .
D = NEC._0DOM—
Quz 0 DV O+ T 3w
— C X = CTOTOLDT
Wowno cQownamc—




box B2 CSUCCCUCACCGGJGCAAGUGAAGCCGYGGCUC preferably
CGUCCCUCACCGGUGCAAGUGAAGCCGUGECUC  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, and 180-D1-036 (= NOX-E36) have the
best binding affinity to MCP-1 as aptan® in the pull-down or conpetitive
pul | -down assay with an KD of < 1 nMand therefore may constitute the
opti mal sequence and the optinmal conbination of sequence el enents B2 and
. For nucleic acid nol ecul e DNOX- E36 (D 180-D1-036; SEQ ID No. 159), a

di ssoci ati on constant (KD) of 890 65 pMat roomtenperature (RT) and of
146 13 pMat 37C was determ ned (Exarrpl e 4; Fig. 9) The respective
Spi egel merNOXTE36 - (180-P1-j03 SEQ DNo 7yTexhibrted—anm i nhi bitory _
concentratji on (|l G0 B -4 hM|in an ijn vitjroj Ca-rlel ease jassay (Exanple 5;
Fig. 12) and|of| cp- nMjinian ijn vitjro|chenptaxi|s assay| (Example 6; Fig.
15). For the|PEGy] at erijvat i ves| of NOX; E36, | NOX- [E36- 3' PEG| and
determ ned|i n t he |[Caf+1rel ease assay
<

©
qu‘
<5

®
Q

NOX- E36- 5' REG |l Cb0s of c¢a.| 3| nM wer ¢

(Exanpl e 5,2 Fig. p5|and Fid.2FA|) jand 4 1/nMin tlhe cherpotaxis assay
(Exanple 65 Fpg., 26 janed Fjd., 29Bp. |2 82 [Type |8 MCR-1l~pismdizng nucl ei c acids
(Figs. 4+5) As |dept cted in |E gs.|24{:and 1%, (allkP seqaefces (of |SType 3 conpri se
sever al sejlence st et ched 1@r [Hhoxes WwHefely [Ehregpal 13 |Bf |boxes are
characterigiilé fore Type B5MEPrd |Bi pdidgeanik! el ¢ agi lds|d Bat i boxes BE and RE
as wel | as|hoxes B2ACaAd | B2B #35 |hel]l |as|"boXe& B5A%aiid | BB ear the ability
to hybridizelwith{edachl ofhdr.|[Haweper, jsuch [hybrijdizatii gn | s|not
necessarily given|in the|nol eculle psiactual lly present |under. physi ol ogi cal
conditions, Between |these potentlially hybridi zed [sequence gl enents,

non- hybri dj ziing nuclieoti des| are || ocated, defli ned las| box B3}, box B4 and box
BEL The nugl ei c| aci ds wene ichardacteriized on {the aptamer |l evell using direct
and conpet| tijvel pul l|- down assays th bjofinyl ated human DrMCP-1 in order
to rank them|. mithi|respect|to t r {bi ndiing behavi pr | ( Bxanplle 4). Sel ected
sequences werle ynt hesjzed jas| Spi egel ne Exjanpl e 3 eLnd were tested using
t he natural qBnfd gar gt D50l MoH (LoMEP)silm i (vitro chepotaxi s assays
(Exanpl e 6) OF M a3 E&Eaé’oré eas U nks|d BXaltpl Thegsgauences of the
defined bokes@ngy |batdid figrent=h eR ezﬂ iimgonticliei ¢ acids of
Type 3 which n%t nge tgegi Ad aEf i§y5t( N =1= on bi ndi ng
anal ysis of tige/ i flerentSMEP{3 [ ugl i@ ¢34 u iized as Type 3
MCP-1 bi ndi ng8niicl @i ilds|2 the e AZB 2 5B 430, B5B,. HE
and their pugBedt ijde uengess S € h B0 are

i ndi vi dual |y |8ni§ n®r afierabky t ntq et s8n for binding to
MCP- 1: GG ( ¢ (

AGcGUGcccGGUGUGGCAGGGGGGC%@@ACCUGMUGczvcm:wn

c

Q) — U — j
AGUGUGCCAGCGUGAUGGGGGGGCGCGAC@@Q¥G§Q§QRU§CF}m D <

AGCGUGCCAGUGUGAUGGGGGGGCGCGAC RS AYUYUSCACECH)

ACGCACGUCCCUCACCGGUGCAAGUGARGEEGCAs
ACGCACGUCCCUCACCGGUGCAAGUGARGEEGHGCCUCHUGRGY

GCACGUCCCUCACCGGUGCAAGUGAAGEC@UHEQQC§?£§§§
ACGCACGUCCCUCACCGGUGCAAGUGA B R GHTHCAGC

GCACGUCCCUCACCGGUGCAAGUGAAG@CGYUGGANC
CGCACGUCCCUCACCGGUGCAAGUGAAGEQﬁnggqugCgp

AGCGUGCCCGGAGUGGCAGGGGGGCEE
AGCGUGCCCGGUGUGGCAGGGGGGCEL
AGCAUGCCCGGUGUGGCAGGGGGGCGCORCCUB
AGUGUGCCAGUGUGAUGGGGGGGCGCGEL AN
ACGCACCUCCCUCACCGGUGCAAGUGAAGCLEY
CGCACGUCCCUCACCGGUGCAAGUGAABEGSUGGRUSY,

AGUGUGCCAGCUGUGAUGGGGGGGCE?
AGUGUGCCAGCGUGAUGGGGGGGCGE@

AGUGUGCGAGCGUGAUGGGGGGGCGEE
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oris ramand BE is | GCNVI; preferabl yl11E. is ISNGCI and M is | GCNSI; nost
preferably BE is 1G3E3CI and HE is Icrcccl boxes B2A and B2B, stretches
that can hybridize with each other; where B2A is GKMAU and B2B i s ACKMC,
preferably B2A is GUAGU and B2B is ACUAC, 82 box B3, which is KRRAR,
preferably UAAAA or GAGAA; box B4, whiéh is CURYGA or CUMAUGA or CWRMGACW
or UGCCAGUG preferably CAGCGACU or CAACGACU; B5A and B5B, stretches that
can hybridize with each other; where B5A is GGY and B5B i s GCYR whereas GCY
can hybri di ze-wththe npcifeof T ges[ off BhA ] of BbA[T g C and B5B i s GOWG
preferably BSA i$ QGCland B5B|is ACCE | box {361, |which ils: [I VAGA: or
| CKAAU: or [QCAUUYALL 11, prefefrahly tUAGAI .| As depictied|in Fiigs. 4 and 5,
the nucleic|acid{refineditq as 178 and fits derivative |178-D5- |030 as
well as 181482 wijth its derjivatives 1811A2-002, 181-|A21004, |18[1- A2- 005,
181- A2- 006, {1812 A2-007, 181-AR-017 814 A2-018,| 181-|A24{019, |18{1- A2- 020,
181- A2- 021, |andg 181 AZ- 023 (haye |th esi binding affinitydo-MaP-{1. 178-D5
and 178-E5-(80£§£re eval vatjed| ag a mers |in|difect |or |copeli 3 Ve
%-
E
tu

E(D (2]
0 o O

in

pul | -down as$ays |LExanpl e-4)- W tlh KD|of |.ap@r@x|«500 |gMs, Il Lhe sane

experi ment al|?sgf -|Gp|T 1811A2 Wels ge. o1 n§d DR/vi;gh TanT KB of @ppfo): {100 pM By
8

Bi acore anal|gsj3 |EEXamE €275 | h &f To Sndi 6 |derd V&t [Xds t owar ds
MCP-1 was defefmilAed” t|a' be (2007 -I"300 lsMI— I " Ca+E rdliease ghd cHénot axi s

( 6
0

BaES

D
?'Qlfi

assays withicu red gells amd 6, {respectjvely), (for both 178-D5
1 was peasured. [Therefore,| 178-D5 as
may cponstitute the optijmal Sequence
ce|el enent sB2A, | B3, B2B B4, |B5A, B5B
cids (Fijg.| 6)] As depjctledjin Fig. 6,

S etches pr (boxes
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(Exampl e 5)
aci ds summar
and BE and t
i ndi vi dual |y
MCP- 1:

g
=

GUGCUGCGUAGUGAAAAACUACCAACGACUGQ%UEG@G%C
n
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GUGCUGCGUAGUGGAAGACUACCUUAHGRCECECEARUEC
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GUGCUGCGUAGUGAAAGACUACCUGUSAGAGCHCAA
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GUGCUGCGUAGUGGAAGACUACCUAA®
< O

@_.

D

oD
GUGCUGCGUAGUUAAAAACUACCAGCGA,

@_—~

[}

2 y

GGCGCGUAGUUAAAAACUACCAGCGAQMGQ§U§G§G

GUGCUGCGGAGUUAAAAACUCCCUARGAG
2

CGAT
GUGCUGCGUAGUUAARAACUACCAACEARUGGCURGHGHLEGCACCEE ¢

CNGgGEGNCAGAG
ARG
3 &G
GUGCUGCGUAGUGGAAGACUACcUAUGA@A@C@U@AQG60@98A§C§§

GUGCUGCGGCGUGAAAAACGCCCUGCRAGUSCEELU
GGCUGCGUAGUUAAAAACUACCAGCGRCHGHCUABABC

GCACGUCCCUCACCGGUGCAAGUGAA&C%G
GUGCUGCGUAGUGGAAGACUACCUAA@G@C&GEC

GUGCUGCGGAGUUGAAAACUCCCUAAGAQA

GUGCUGCGUAGUUAAAAACUACCAGdQAEUﬁGg?
N

GUGCGCGUAGUUAAAAACUACCAGCGRCEGEC
wn

GUGCUGCGUAGUGAAAAACUACUGC
GUACUGCGUAGUUAAAAACUACCAA
GUGCUGCGUAGUGAGAAACUACCAA

Sequence

L-RNA
L—RNA
L—RNA
L-RNA
L—RNA
L—RNA
L—RNA
L—RNA
L—RNA
L—RNA
L—RNA
L—RNA
L—RNA
L—RNA
L—-RNA
- L—RNA
L—-RNA
L—-RNA
L—-RNA
L—RNA

37
Seq.—-ID | RNA/Peptide
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t er m nal

and 3'

boxes
and

stretches that can hybridize with each other

| GUGUUI  GGCA

oris

i s AGNDRDGBKGGURGYARGUAAAG or
preferably
the nucleic acid referred to

as 174-D4-004 and 166- A4- 002 have the best binding affinity to MCP-1 (as

Spiegelner with an 1C50 of 2 - 5 nMin in vitro cel

i's GRSMSA

and and
whi ch

| CSKSUU
box B2,

InE i s CSKSUU GGEGECGAE

preferably | CCGCUU and

AGGUGGCEUGGUAGUAAGUAAAG or CAGGUGGEUGGUAGAAUGUAAAGA,

AGGUCGGUGGUAGUAAGUAAAG As depicted in Bbg. 6,

culture Ca++ rel ease
sequence and the opti nal

constitute the optinal

t her ef or e,

assay) and may,
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Addi tionally, 29 other MCP-1 binding nucleic acids were identified which
cannot be descri bed by a conbinati on of nucl eotide sequence el enents 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. 1 through 7 are nucleic agids according to the present

i nvention, including those truncated forns thereof but also including those
extended forns thereof under the proviso, however, that the thus truncated

and extended, respectively, nucleic acid nolecules are still capable of
binding to the target. 84 Exanple 2: Nucleic acids that bind nurine MCP-1
Usi ng bi ot i.nyl atedmurine B—MCR—1as—artarget—Sseveral—muelete—aci d

nol ecul es bi nding tlheretjo (Coul d be gengerated. | The resuljt of |a [sequence
‘anal ysis of these nuc|eijc |acid |np] ecul es|can be |t aken from Fig. 8. The
nucl ei ¢ aci ds ywere [characterized pni{the aptjaner |l evell usipg|a |pull-down
assay using bioptiinyl afgd nmuring D- MCP-11 iin |or¢er| tpo iin |orgdern tjo fank them
with respect to tlheir|diindi ngshehayil8r|J Exanpl e |4)| Sellected seqliences were
synt hesi zed as fphegp‘yPg (Exanpl € 3] and were tlested usihg|the patural
configuration of ECE}IQ(E-N{Iﬁ i=njan=i pvitrojcel I cul tjure Ca-rel ease
(Exanmpl e 5) ang: chermiaxEsiZassay: (dExanpt ex 6 |Asndepigtied|s nmRigl 8,

D- 188- A3- 001 and |D-1895 G- Q01L dnd| & hei [l derfiivat ijves. bind - MCR: 1 with
subnanonol ar KIXi|# [Ehes pll 15 dowl 8538y | FLgS &) .|SFar |D-\nNOXHE36, ( =

D- 188- A3-007; SEQ TD No.[ 244}, la dissogi atijon|canstant (KD joff 0(1 -0.2 nM
at 37C was det ¢rm ned| (Exanplie |4; | Filg. | 10) .| The |respect|i ve . $pi|egel nmer
nMNOX- E36 (188- | A3-007] SEQ I D No. | 122)| exhilbited an iinhi bjtary,
concentration (I1d50) of {approx.| 12 nM|n|an ip Jitro|Ca-rel easle assay
(Exanple 5; Fig. (13) and of approx. |7 nMgngarpilp Vitird chenotiax|s assay
(Exanple 6; Fig. |16).|Far [he REGyl ated dgrjivatijve|pignNOe K364
MNOX- E36- 3" PEG| (SEQ I D No. | 2%4)|, | C30' 5 of @ppf qk. | B |[HNEwet esdet ernined in
t he Ca++-rel ease |assay (|[Exanpl € 5| Figl 28)|canmd |&pad oF. |S3|HINGi g t he
chenot axi s assay |(Exanplle B; |Filg. |31).| 1tail® t® Be%ﬁngeﬁxibc@ that any of
the sequences shawn i n Figs. |1 [through| 7 |@re ﬁQcEeZi Dcé@%ﬁa@cé&jing to the
present inventi®n, ¢l udi (¥ |t hose trupcage@ f rgsgihgrgpf tgt@a SO

i ncl udi ng t hose3Z gkt gnded f @t s |t her eof ungquigegpqp\gsg, owever, that the
t hus truncated|@ng éxtended |respest|i vel yS [Muek ekcldilgd=anmt egultes are stil
capabl e of bin %n% ko |t hE t@argeb 285 Exadple!|3:5ShtHes &3 afd 2

derivati zation éf cA amels|&nd Spleddl rens |Shek | Ssiall@ |Sy it hesiSs | Apt aner s
and Spi egel mer s,Dv@reg pr agusedoby solipdiphasie synbhesis w th antABl 394
synt hesi zer (Appgl el Bio %E'EB, ng ere Gty O Lé;%/@ gs @982'§TBDIVB RNA
phosphor ani di t escisepd st riyg (M|3. %Dagd’g 3( S00R 1 |gi By |(MVeEhods<i & Mol ecul ar
Bi ol ogy, Vol. 28 Br@ ocaks|d of g i@cgu@ eotiies |gnek apakogs, ge@. S.
Agrawal , p. 81431% |Hunda|PrgssS 805 993) 2 AR B2)E. |2 G A8) =
rG(N-ibu)-, andSr|@|gphosgha? afi di t2ssi (@t HeCDIC 4Bd|d € oaf %L&%ag N wer e
purchased from/ghem@nes|S \§ 1|&i rgtdnpE @%Aﬁt«%més @and |Sp|®dsl |Fers were
purified by gelsekert nopkoredpsis Large scdl é ssgngﬁh ig %I 5 %D(% fication
Spi egel mer NOX{E3§ Was plgo;gcgd Sbyz sgl ggj-gh%segsgngegi S /gtg an

Akt aPi | ot 100 sy#t|fesi zgr| AeBEsiang BRostiiencess nendl |SEleckricc

Heal t hcare, Frepbir @) |RBsisng: 2STEDMS |RNA pRospier|amdigechenbsiry (M J.
Danha, K K. Qgilbvige|o Vet [odS |Bn Svbb e8ular SBicol B, |VoE. |5205 PRottpeol s for
oligonucleotide: @niﬁaﬁaﬁoé%,@edﬁ %.%Aiia 155 @.5 5 1345 HangniE Press I nc.
1993). L-rA(N BRI efac 4+ SN huy—12 aRd Pl P 5hadnRoani dit es
were purchased |friom ChenGenes, Wl mngton, MA} The| 5'-am ho-nodifier was
purchased fromjAner |€cag [l<nterrpald oRak Cherl cals |khts |LAtam ngham MA, USA)
Synthesi s of th8 [@n[bdEf jzed SBi Byekngr |Iag |t o t/&d Nz L& (DS j@di fied CPG
pore size 1000 |A |(-LihkSTechnglogy |~ Gasgow, |-UKj;|=f pr |the 3% - NH2= rodi fi ed
Spi egel ner, 3" -/Ani nonogi f i er-|CPG | 1000| A|( CGhemGenes, {W|l m ngton, | MA) was
used. For couplifag—{(+5—hirnrper—eyete)r+6-3—Mberzythiotetraz

( CMs- Chemi cal s, Abingd@n, J)| i h acetonitrill e] and| 3.5 |lequi vallents of the
respective 0.1 M ghdsphorcant dist € sBl |8t (DN IR ageton tini ke | yvas wsed. An

oxi dati on-cappijng cycl|@ was used. |Further standard| sol vients |and feagents
for ol igonucl ecti-delsynrthesis—were—purchased from Biosalve ((Val kenswaard,

NL). The Spiegel ner was synt hesi zed DMI-QON; after deprotection, it was
purified via preparative RP-HPLC (Wncott F. et al. (1995) Nucleic Acids
Res 23:2677) using Source 15RPC nedi um (Anmersham . The 5' DMTI-group was
renoved with 80% acetic acid (30 min at RT). Subsequently, aqueous 2 M
NaOAc solution was added and the Spi egel ner was desal ted by tangential -fl ow
filtration using a 5 K regenerated cel |l ul ose menbrane (M1 1ipore, Bedford,

R AR \ NS N~ | . " B Y R IZNN 7 I/~



In order to prolong the Spiegelner's plasma residence tinme in vivo,

Spi egel mer NOX- E36 was covalently coupled to a 40 kDa pol yet hyl ene gl ycol
(PEG noiety at the 3 -end or 5 -end. 3'-PEGyl ati on of NOX-E36 For

PEGyl ation (for technical details of the nethod for PEGyl ati on see European
patent application EP 1 306 382), the p¥Wified 3'-am no nodified Spiegel mer
was dissolved ina mxture of H20 (2.5 M), DW (5 nl), and buffer A (5 n;
prepared by mxing citric acid 1120 [7 g], boric acid [3.54 g], phosphoric
acid [2.26 mM], and 1 M NaCH [343 nml] and adding 1120 to a final volune of
11; pH = 8.4 was adjusted with 1 MHCl). The pH of the Spiegel ner sol ution

was brought to 84wt h7IMiNaOH. 7 Then O ftcha PEGNHS ester—( Nel ct ar
Therapeutics, |Huptsvi]le, AL s|added at B7C every |30l mmin four portions
of 0.6 equivallents |untill a maxilmal yield|of|75 tp 85% was |reached. The pH
of the reactiogn mXxture{was kept at |8 1 §.5 wijth 1, M|NaOH|during addition
of the PEG NHS ester.| Jhe [reactlion m xturle was bl ended with 4 m urea
solution (8/M|, 4 n b';-éuffer A land 4 m RHuffer B (0.1 M t1i eghyl anmoni um
acetate in H20) and heated to 95C|far 15 | mm The OPEG)/IUatecIOSﬁ egel mer was
then purified |by|RPSHECaw e hiSouree S15RRE mediurg (Aner sham) |l using an
acetoni tril ezgrady ent | % buf fentiBD buf Ee':t ¢ & I5Md o etshyt agnpnijum acet at e
in acetonitnilig) (. EXCESS,PEG| &l Ut ed |at | 5%.byt fler|.C|. REGY at.ed. $pi egel ner at
10- 15% buf figr|C|~ ProgEIcE T aét|oh$ (@ th |£ puriiSt )2 of [295%|fas assessed by
HPLC) wer e cgombined apd (m xed Wi th 40 m [3 M NaOAC] Thel PEGyIat ed

Spi egel ner was| desal ted |by| tangentidl -flgw filitration (b K regenerated

cel l ul ose nenbrane,; MII|i pore, Bedfard|M).  -PEGyIl atijon| off NOX{E36 For
PEGyl ation (for techn|cal detai]s|off the imnethqd for REGyl ati pn|see European
pat ent appliljcati on |[EP| 1306 382), {the puriified 5| -amino|mdified Spiegel ner
was dissolved jnfa|mxturefoff H0|(2.5{m), |DNF (5|m}), |and bufifer A (5 nm;
prepared by igixjing gitrig gei 420 [V gl, |baric acid [3.54] g], phosphoric
acid [2.26 nrg] < aRd<sl M ﬁagi 3% #il, and addiing water tola final volune of
11; pH = 8. 45was (adpPust el Wt B MHRL)S (873 Thel pH of the Spi egel ner

sol uti on wagSbroughts 1o (8. 4 Wist 1B 1S NENGDHS Then, | 40 kDa| PEG NHS ester

(Nekt ar Ther|8pglt®c®, | HUBt svilBl ) |ALB was Sadded at {37/C evary|(B0 nmin in six
portions of |B. @5 %qgh/al %n S |Bntd I%a%ﬂﬂ%i mal S ybeld 8f |[orhotle B5% was
reached. TheSpk of [Ehe réactign|dnixt i eSwas | ket |2t<8 < 1 8./6 Wi th 1 M NaOH
during addit/gors of [the PEGRHS estér|S Theor eadti on [Hi pt UF d=was bl ended with
4 nil urea S@l @i@n%ﬁ IVE, o %n 48n1§9 bngergEf.‘o(gl%MD r%e hy$ anmoni t un
acetate in H%Ogagd eat%c,imgc@ @og 1@ 9 NS @h«% F% age% ilegel mer was
then purifie t% RA=HPLC ghgsgjr eFL5RPC nediue (AnEr sham (< using an
acetonitril g2gradige (bgf1@r§84h§ff'ﬂ:‘;argc:§ 0S1=2ME riBetshyk aurtoni um acet at e
in acetonit rrél & .| B EXcess SPEG (el %e@ a |B%DbuEfier | TS E_Gﬁatﬂepﬁ 9pi egel ner at
10 - 15% bufifiers €3 |Pr oduét |$r|&ctd ons Shi|Eh = | Buid Ié: af 12>989%E( & |assessed by
HPLC) were c@nii nBd=and | x2dSwWd hod® nk 32 MENGOAL. BThe |PESy | Atled

Spi egel mer v@s eSalt ed % akg é%\tﬁa@fiéméni 811G a2 i|8n|d 55K egdner at ed

cel | ul ose nmegbrane, |aM | | ipezes Bedbod | BN |Exampl eS4rt Detier i nati on of

Bi ndi ng Consta SS(%.H | - gr\@ %s y§ @ ngcte pgl [ (@)W@ say|<The |[affinity of
aptamers to | MCPol swas r@aguge?ig & pal IS dowy assay | opmat @ty 20 or 37C,
respectivel y5 Aptianey sgwey es 'S phasphat e 1=abgl ed | Dy 2Té: pal gpnugleot i de

| cinase (Invigt Fogens Kgrilssrahe, 23684%1% uSi 8o g y2 32P) | abel ed |ATP

(Hart mann An& R i€, |SBrauschiwe ¢ (BerdmiAy): |Thie $pabi fd ¢3rjadidacti vity of

| abel ed aptafets |Bas 280,008 1 8003000 |Eprd pBols |Apialiens Vere |i ncubat ed
after de- and renaturatijonjat] 20 gMiconcentration at B7C 1jn $ellection
buffer (20 nmM Trils-HCl.,pH 7.4; 137 nmM NaQ ; |5 MM KCL; | 1 (nmv MyCl|2; 1 M
CaCl2; 0. 1% [Ev¥0oE] |STwEer20F Hoget|Hers wist € var yb ng |gnplings|oi<hi ot i nyl at ed
D-MCP-1 for |§ 1712 Rougs 4 ntordef t'o| T e&cli etui i Brifurit at |fowr

concentrati ons|~ $€l gctkort bif fer™ was| Sypp|erentedwi't i 10 gg/ A1 human serum
al bumi n (Si gmai Aljdrj chZ St ei nheim| Gerrmany),l and |10 ug/ nl yeast| RNA _
(Anbi on, AustiT, JUSA) [LNOfder {0 |prevent agsofpyign of [binding partners
wth surfaces of |lused |plastjicware |orithe |pmmbidizati onipatrix.| The
concentrati ofs range of ;bjot Enyd aE ed, = NEPel (®as” set|—f rones|phMitjo 100 nM
total reactijon|vagl upe |§as 1 . |Pept| de and |peptide- apt aner conpl exes were
i mobi | i zed en—1t-5—tt+—Streptavi-dirn—uttrarnk—Pros—particl ierce 88

S
Bi ot echnol ogy, Rockford, USA) which had been preequilibrated with selection
buf fer and resuspended in a total volune of 6 Particles were kept in
suspension for 30 mn at the respective tenperature in a thernom xer.
| mobi | i zed radioactivity was quantitated in a scintillation counter after
detachi ng the supernatant and appropriate washi ng. The percentage of
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Exanpl e 5: Determ nation of Inhibitory Concentration in a Ca-Rel ease Assay
THP- 1-cel | s (DSMZ, Braunschweig) were cultivated overnight at -a cell
density of 0.3 x 106/ nl at 37C and 5% CQ2 in RPM 1640 medi um wi th d ut aMAX
(I'nvitrogen) which contained in addition 10%fetal calf serum 50 units/m
penicillin, 50 streptonycin and 50 |.LM93- nercaptoethanol. The :
Spi egel ners were incubated together with reconbi nant human MCP-1 (Bachem

i n Hanks bal anced salt solution (HBSS), containing 1 ng/m bovine serum

al bumn, 5 mM probenecid and 20 nM HEPES (HBSS+) for 15 to 60 mn at 37C in
a0.2mM lowprofile 96-tube plate ("stimulation solution”). 89 For

| oading with the calciumindicator dye, cells were centrifuged at 300 x g
for 5 mn, resuspended in 4 mM indicator dye solution (10 1.tIVI fluo-4

[ Mol ecul ar Prpobesi— 0089 piuroni ¢ 127 1 Mot ecylar Probes] i BSS+) and
i ncubated for| 60 mn at 37G3 Thereafter|, 11 m| HBS dded and the
cells were centrifluged|ag abiove, washed opce Wizt h b+ jand t hen
resuspended in HBSS+ to divE a gel| density of/gl. 13 90 ill of this
cel | suspensijpniwere addeg to|eachl wel || of a blrack | at e.
Measur enent offgﬂ i1 yorescenge|'signal s was done ag an n wavel engt h of
485 rim and ap, éni|SsiDnSwavel ength oi=S520 (il a F ., Qpt | ma
nul ti det ecti orb pF dfe|T ¢ade ‘?(BTVGE. For ﬁafoalfellﬂec of | several
sanpl es, viel | & 0% |8ng: (PeiEEndd bl Ar ) oriew tofiba[96- we qower e recor ded
toget her. Firgt |¢heeee ead pyssvit [ agtjiones ||ag oof 45 s8c|aneg zdone for
det er m nat i onZfi~tlel-base {-he- [Th rhb recorldi ag rir‘ubt ed and the
- plate was noved|friomthe jinstrunment. |Usjing a % - pgi pette, 10 in

of the stimulatii®¥n sol utijon| was jadded tio t he %I@s, he p| ate was
nmoved into the i|Asfrument| agailn [and thel measuriengnt inued. In
total, 20 recardiﬂn@s gfvigh time intervals of |4 se@or % > perfornmed. For
each wel |l the|di §f gr ence between nmaxijmal {1 yoresger base| |l i ne val ue
was determ ned agdplotiged #gai,nst | MEB- {1, ¢concent £ at iin the
experi nments on,tl8el rthilBiti gh |8f .cal cBuls relleasezby S$pi gyel mer s, agai nst
concentrati on|DfZSH e?elfmer 5 DBt (6 nd N8t joono ab hal f | maki fl|oeks ecti ve
concent rat i on i EE5@) |$ab hu BNSMaP1d |Bf feenS s mukati i |$HE- 1L cells with
various hMCP- 1o g n%en%rgt ons gn@ c@t g1ggt§e dif fleren @et:waen the
mexi mal and the gas_—;elgng Si gfhaBs|z & desez nesponsg curgye]?cg @Jmn MCP-1 was
obt ai ned, indi¢atiny|a |Kal f |BfiBeld} ivgScohcentrat on (ECHED) Sofs about 2 - 4
nM (Fig. 11). [ JhBsictoagent r &€ i|8n|3ves Bsed ($aB the flurdt hes |Bxjgeri nents on’
i nhi bi tion of \£4=r &l edse by |SpBegelBets|S et /e i Hatli ¢h of |Baltf 1 maxi mal
effective cong nér%igng( EC30)\5f 57 [mnUSi e é—l éfterbd stmel @ ion of THP-1
cells with vargagsi9mMER21) copgents agijonss aRdgp| ogtiing] t e |8 S er ence
bet ween t he i|gal2 agdtt he \Bageld ng |8 ghabsls a dose-Z es;}%ofjséﬁ ¢urve for
muri ne MCP-1 wascold agnéd|, iddica iipgoalhabf|Sef f gct|i i@ Sconderd f ati on ( EC50)
of about 5 nMERBg|S 28)(5 | 905 THi & ¢Bricety rdt o Was U &dis flor @ he further
experinments ongi ghgi gi ¢ni of =Cy- relgase Lgﬁ))@pigege mer s kX aRple | 6:
Det er mi nati on |@f|3l i Biory [Qocentvaty ab |BnZa| Chepotiagils |Asgay THP-1 cells
grown as descrihed|abgvig wené |Gerit nBfliyed, swashed fon iR |BBKp ( HBSS,
containing 1 rr%/ﬂil Dowi e | sepuih dat banicn |@nd 20| nivl Safd T esuspended at
3'x 106 cell s/dl |3 J]Z’E)C%gl% of |Bhis %Lég*\éfnsicﬁ er e O [Brahswel | inserts
with 5 gm pore§ (007 nEng | #3342 |18 [EheS ||gwer | cénp gtis MOP- 1 was
prei ncubat ed tjgget herswi hg Sgi @«% NErs; i9 |paly ots € Erigt|ns in 600 gl
HBH at 37C forg2@ t® 130/97 §i Bricors tlg &ddd t|Bory of Sc@ Z1€eld &2 were al | owed
to migrate at |37€ t9r23hotir [CThHarBal ﬁhﬁ-ﬁ@eﬁ ved and 60
gl of 440 gM riespzuriin (Sigma)| i n phosphatie puffered salline was added to
the | ower conpartnentls. | Alter incubatjon.at. ByCofor|2. 5 how s |f| uorescence
was neasured 3E @n|2xéi taat gdi Mavel|gngt hZadf B44onm gnd al @m&si on
wavel ength of |590: ninlitn|‘a|El|wost ak |@pf+ mh rul 1 i det ect i onepléate |reader
(BMG) . z a o
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Det erm nation of half-maxi mal effective concentration (EC50) for hunman
MCP-1 After 3 hours magration of THP-1 cells towards various human MCP-1
concentrations, a dose-response curve for, human MCP-1 was obt ai ned,
~indicating a maxi mal effective concentration of about 1 nM and reduced
activation at higher concentrations (Fig. 14). For the further experinents
on inhibition of chenotaxis by Spiegelners a MCP-1 concentration of 0.5 nM
was used. Determination of half-maximal effective concentration (EC50) for
murine MCP-1 After 3 hours migration of THP-1 cells towards various murine
MCP-1 concentrations, a dose-response curve for murine MCP-1 was obtained,
i ndicating a maxi mal effective concentration of about 1 - 3 nM and reduced
activation at higher concentrations (Fig. 30). For the further experinents
on inhibition of chenotaxis by Spiegelnmers a nurine MCP-1 concentration of
0.5 nMwas used. 91 Exanple 7: Binding Analysis by Surface Pl asnon
Resonance Mragurjement 7.1 Specificity assessnent of NOX- E36, 181- A2-018 and
nNOX- E36 The |Bijlacpre 2000 instrunent (Biacore AB, Uppsala, Sweden) was
used to analyze i pding of nucleic acids to human MCP-1 and rel ated ‘
en coupling was to be achieved via am ne groups, the proteins
were dialyzed |agai hst water for 1 - 2 h (MIIlipore VSWP m xed cel | ul ose
esters; por i 01025 1.LM to renove interfering am nes. PioneerFl or
Cw4 sensor ore AB) were activated before protein coupling by a
11 dilution of 0.4 MNHS and 0.1 MEDC at a flow of 5

.
N
ch

ies)

3}
s
fas’ tthen injected in concentrations of 0.1 - 1.5 p.g/nl

i

of
gl /min. Chendl/fing \asT
at a flow offeZ«wi| [mmim juntil the instrument"s response was in the range of
1000- 2000 Roftretative units). Unreacted NHS esters were deactivated by
i njection of 35 pl |ethanol am ne hydrochl oride solution (pH 8.5) at a flow
of 5 gl/mn| The| sensor] chip was prinmed twice with binding buffer and
equilibrated gt 10(gl/mn for 1 -2 hours until the baseline appeared
stable. For |al|l proteins, kinetic parameters and di ssociation constants
wer e eval uated by a serjies of Spiegelner injections at concentrations of
1000, 500, 250, 2%, |62.5, 31.25, and O nMin selection buffer (Tris-HCIL,
20 i nM NaC13 33)373 mv_KC1, 5 MM Cad2, 1 nM MCL2, 1 inM Tween20, 0.1%
[Wv]; pH 7.%) 2 | @I@ experinments, the anal ysis was perforned at 37C using
t he Kinject |gofahdz defli ni ng an association tinme of 180 and a di ssociation
time of 360 §e§oﬁj$8a&é a flow of 10 pl/min. Data anal ysis and cal cul ation
of dissoci at beﬁna Dn§t§nts (KD) was done with the Bl Aeval uation 3.0 software
(Bl ACORE AB, % @)gl 4,/ sSweden) using the Langmuir 1:1 stochionetric fitting
al gorithm 731.21|NGX-1E36 and 181- A2-018 (hunman- MCP-1 specific nucleic
acids) Onlydf@r hugmg MCP-1 al | sensorgrams are depicted (Figs 17 and 20,
respecti vel yg; % 3 (£he jother proteins, only the sensorgram obtained with
125 nM Spi ed8l 1#er3 ¢dngentration i s shown for sake of clarity (Figs. 18/19
and 21/22). |Bnd ¥$i|8 |gf| the NOX-E36. 11MCP-1 interaction: reconbinant human
MCP-1 was i npoly |$zedgon a PioneerFl sensor chip follow ng the
manuf act ur er|2s!J egogmnendat i ons (am ne coupling procedure) until an
i nstrument rigspbmsezdh 1381 RU (rel ative units) was established. The
det ermi ned dEsgpes agi|gn constant (KD) for NOX-E36 binding to human MCP-1
was ca. 890 pMdA ke a3 %7)2 92 Analysis of the 181-A2-018*B/ 1CP-1
i nteraction:|8rgcofbbndnt human MCP-1 was inmobilized on a CM4 sensor chip
fol l owi ng the ranufldcturer's recommendations (amine coupling procedure)
until an insgrpeptoriesponse of 3111 RU (relative units) was established.
The determ negdi{#ligggciEati on constant (KD) for 181-A2-018 bi nding to human
MCP-1 was ca= B70“pREFi g. 20). To determine the specificity of NOX-E36 and
181- A2- 018, |vari ous human MCP-1 famly proteins as well as human eotaxin
were i mobi llkzed ign<a =Pl oneerF 1. and a CM4 sensor chip (hMCP-1, 1754 Ry,
hMCP-2, 1558 5Rl¥ [ANEPS3] 1290 RU; eotaxin, 1523 RU). Kinetic analysis
reveal ed that” NOX°HE36/"bj nds to eotaxin and hMCP-2 with dissociation
constants (KD of -1 10 nM hMCP-3 was not recognized (Figs. 18 and 24A).
181- A2- 018, j[njcontrast}, binds eotaxin, hMCP-2 and hMCP-3, but wth
slightly | owsr |@aflfi|Ri @/( (10 -20 nM Figs. 21 and 24A). |nterspecies
cross-reactiVvity {of"NOXt E36 and 181- A2-018 was assessed using

am no- coupl i ebiHH—zed MCP-1 from human (1460 RU), nonkey (1218 RU),
pig (1428 RU), dog (1224 RU), rabbit (1244 RU), rat (1267 RU), and nouse
(1361 RU) on a PioneerFl and a CW sensor chip. Kinetic analysis reveal ed
t hat ‘NOX- E36 bi nds to human, nonkey, porcine, and canine MCP-1 with

conpar abl e di ssoci ation constants (KD) of 0.89 - 1.2 nM whereas MCP-1 from
nouse, rat and rabbit were not recognized (Figs. 19 and 24A). 181-A2-018
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To anal yze the bi ndi ng behavi our of i nNOX-E36, 3759 RU of 'synthetic
biotinylated nurine D-.. MCP-1 (flow cell 3) and 3326 RU of biotinylated
human D-MCP-1 (flow cell 4) were i mobilized on a Streptavidin conjugated
sensor chip (Biacore AB, Freiburg, CGermany), respectively. nNOX-E36 aptaner
(D-RNA) solutions of 500, 250, 125, 62.6] 31.25, and 0 nMwere injected
using the Kinject command defining an association tine of 180 sec and a

di ssociation time of 360 sec. Flow cell 1 was used as buffer and dextran
matri x control (Biacore 93 SA-Chip surface) whereas on flow cell 2, an
unspecific D peptide was i mobilized to determ ne unspecific binding of the
aptanmer. Fig. 32 shows a sensorgram of the D-NOX-E36 kinetic for binding to

muri ne D-MCP-1 w t h—a—epleulateddi-sspeiation—constant—(KD) of 200 - 300
pM mNOX- E36 does pot| bj nd hunpn |D-MCP-1 (Fig. [33); (forf sake of clarity,
only the sensorgram gbtai ned Wmth 125|nM Spi egell ner |i s| shown. 7.2
Sel ectivity assesspent pf |NOX- E36 [SeledtiVyvity |of | NOX-[E36 was assessed by
surface plasnon resgnance|anal ysijs |by|i mopi lji zi ng §' bj ofi nyl ated NOX- E36
on a Streptavidin ($A Chip).| 352 |RY of NOX:E36 on|fllowcell (FC) 1 and equal
anount of 5'-term pall biotiny ated nonsfiunctiional |cant-ol Spi egel mer (PCC)
on FC 2 were i mobigi Jz;ecgbg st '@pga\n dpnﬁb @thnglbicpc&l:ngz FC3 was used as
surface control tojdeperm @ewfﬂgciﬁflg gl rggil @g;ot o7 tife|-dext r an- SA sensor
surface. 100 nM of | g |papel,of, human.chenek|nes [ty amial |l { our subgroups (CC,
CXC, CX3C, and XC) |B&te|d nfelft €d kol 3605 émcl“cdmfﬁ gges yere all owed to
di ssociate for 360$ gt | filow of [I0gI/mn and 3/C[ Response units after =
associ ation (Resp. 1; |degree |of |interactijon) and after di $sociation (Resp. 2,
affinity of interactijon) Wwere plattied| After |each|injection the chip
surface was regeneratjed; wijt h; a|240s| of 2 M sadium chlori de with 0, 1% Tween;
i mmobi |'i zed Spi egel mars| were subgequentlly al llowed{tq refold for 2 m nutes
at physi ol ogi cal conditions (running bufifer). Injectiion of each chenvol dne
was repeated 3 tines.| CKCL1,| CKCL2, | CXCLU6 and CXCL9 [showed unspecific
bi ndi ng to ribonucleii§ aci|ds| and |chj p|dextran surfade.| Specific
hi gh-affinity binding2t a3ijgn@pilijzed NOX- EB6 |coul d anly kbe detected for
CCL2/ MCP-1, CCL8/ MCP-Z, [CCE1H €9t 8x|th,|3QELE MOP 3 a3 |8nd CXCL7NAP-2 (Fi g.
24B). The finding that MCRS2 tand Eoltaxin ar® Bolhds iy NOX-E36 is not
surprising due to the e?abi\veely |Ri gh |Howol®dy Jzeiween|d hese chenol dnes and
MCP-1 of 62 and 70|%|< of Ehe (Bexrpected posi i\g&f;g(@L@M P-1 a .and
CXCL7/ NAP-2, in vitrog% €stly fon2fiend iigna gr%i bl {2 aR have been performed
or are currently bei n@ est|abld shed, | T eSpectivel \ |Filgal3y, the kinetic
paranmeters of intenactd on |BetiveRn oNGX-E36® and oA 26 NBPrL,| CCL8/ MCP- 2,
CCLI Veot axi n, CCL3/M Bla |GXC TENAPHR, 5 QCL 78 NGP-3 | 2né (O01L13/ MCP4 wer e
determned in the 'in\gﬁer’%eé" ygtieme her e, §hg cgne %i $ were i mmobilized
and free NOX-E36 was igmquggecg or3 té‘uegdg atlled protigcd | see 7.1). Kinetic
data are summarized i Fbgs A |94 183/5As8essent ef |lanti-M P-1a
Functionality in viltr|® B?dEole |geasii efeld s3nNad 3he £+ 0ss reactivity of
NOX-E36 with MP- 1 ao Béf enm O%i &g |3 |Buiict2 dBald |8l | Ul ture-based in
vitro assay it shoul dtheschecked |& |drefe|Bi@asr 6z bikndi [ih|of NOX-E36 to
MP-1a, also translates §08f ; c§i (gnaﬁ i @y,g €2go gntagen|sm To achieve this,
chenot axi s experi ment|s3 WtiR %nglg:a}lg Mer e ge@ ogn%déhat can be
stinmulated by MP-18a3 THRS1 el s dgowh &5 |descra bedzalipve were
centrifuged, washed§onteliB HBHE(|HBSS,|Sciéhtdi|Ri (g |2 [Fgl/ad] bovi ne serum
al bumin and 20 rnM|BERES) |@nd) ngsspende® a8 |$ |% |306 cellls/m . 100 pl of
“this suspension weré addedst o< TRaswel|E jhs@rltEs| i/ Eh<5|®./m pores (Coni ng,
#3421). In the |ower, comparthents MP-1 a was pfeincubated together with
Spi egel mers in varilBus, ¢concent riatjons |i.n 600 |pl | HBH lat|37C for 20 to 30 min
prior to addition ofF GellEsz @Gl EsiawF ezald oped 1D HiGrage at 37C for 3-
hours. Thereafter tEe 4 nsert o wergs remaved | and 69 |gl|ofs 440 pM resazurin
(Sigma) in phosphatig pufifered saljne was| added to|the |ower conpartnents.
After incubation at—37Cifor—=2-5 hours;ftuorescenge—was—easured at an
excitation wavel enggh| ofl 544| m_and|an_efi ssijon| wavel engtth of 590 rimin a
Fl uostar Optima nul t‘u-j getecty on pl a:;e:rgatﬁrz(éj\/@.g ﬁteg 3 hours mgration
of THP-1 cells tovvagds vari ous thuman M Pt 1ja concentyrati ans, a dose-
response curve for ‘hufran—éa—was—obtai-ned,—inti-cati-ng—a hal f - maxi nal

effective concentration of about 1 nM and reduced activation at higher
concentrations (Fig. 24D). For the further experinments on inhibition of
chenot axi s by Spiegelners a MP-la concentration of 0.5 nMwas used.
Experinments for determ nation of chenotaxis inhibition by NOX-E36 were
performed wth a stlrrul us of 0 S nMMP-la. It could be cIearIy shown t hat

R IZNN 7 I/ 7~ I L, I L e R I D 1 I T T - N M |



Bl ocki ng proinflammatory nedi ators has becone a successful approach for the
treatnent of chronic inflanmmtion (Stei nman 2004). In addition to TINT and
i nterl euki ns, CC-chenol cines 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 inflam®&ion (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, MRLIPthrl mice deficient either for the Ccl2
or the Ccr2 gene are protected fromlupus-like autoimmtmty (Perez de Lema
2005, 'Tesch 1999). Hence, the CCL2/CCR2 axis may represent a prom sing
therapeutic target, e.g. for lupus nephritis. In fact, delayed gene therapy

or transfer of—trapnsfected—eelts—pothresutin rA—sturproduct i on of
an NH2-truncatjed; MCP-1, Warkeély reduced put oilnm i Ssue injlury in
MRLI Pt hPr m cg. Hoyever|, Such |experinmental apprag 5. dannot be used in
humans becausée of 1irrepressiblle lant agoni st prody nd, tumgr formation
(Hasegawa 2003,y Shimilzu 2(04) .| Thereforle, | it [ ngcessary to devel op
novel CCL2 ant|&gpni stis w tsh favaorapl ¢ phar macol g i rofiles in vivo. In
this exanpl e i@ % 3r§mﬁ§jhat bljockade |of | mriine > with the anti-nCCL2
Spi egel mer nNQX%- 367 Q7 ITNGEX-4£36-3' PEG_wou| d | b itable fopr|the treatnent
of lupus nephr|i& | |and gt her,. deslease |rami fes £ 'Syst émilc | upus

eryt hemat osus. |2L.& ¢S oBsiet | of 2 G2\ SSpiege |ed —effecttvely i nproves
| upus nephri tilS-|autoirninthe=pErirbronthitt |15~ IS/ sKin disease in
MRLIPi |i Pr m ce, | i ndgpendent qf jany previ pus g associated with

t herapeuti ¢ CQL2/ CCRZ b] ockadg. |An| nmal s| and | Ex tal Protaqcol Ten week
old femal e MRLUI P611 m ce were |obt al ned frpm| Hg W\ nkiel mar m|( Bor chen,

Ger many) and klept under| nor nal hLusirg conditijons inija (12| hourl |ight and
dark cycle. Water and standard chow (Ssniff, Soest,| Gerlnahy) Were avail able
ad libitum At} age|14 weeks, QEOEP%gCL %?(pigeorgﬁqgngdosqpcutaneous
injections of [Spiegelimers|in Jo%glwicase (4 ng egticons val dmes % m /kg) three
times per week as flol|l oms nNC)}g%Eg i% T /Eg,g n§\I( -ESES;@CB%F’EG 0.9

gnol / kg; nonfuncti onak control |35y €gebner |Pog SS% MASGRARCUCGEUCUGAUGCGRU
AGCGCUGJGCAGAGCU@'L, 81%939 gnol ,(gk ) @cé—l’g‘ﬁ’@ @ @miﬂ/gg;‘& &h@cle (5 %

gl ucose). The pl asma [Beliels of |EnNOX EB6|cang | TNOX=E35-|31REE werle det er ni ned
from bl ood sanpl & (Eakers mgekl% f c)%n the retgaariy tal gsigngg or 24 hours
after injection, |%espects @Iy.BSQiﬁgeBnéi 598 |[benells |Bnpl@ashd sanpl es were
determined by a mddiflccat iBn of thex 9@ndiv g he Ngbid di 28t icofis m8tlhod as
described in Exanpllg & Mee wWer g5 sadpi fd ceduby ceryilgal ﬁs@ocati on at the
end of week 24) ofgages Evafuat|izork ¢f |sysd €l [Rupusy SRi ¥ [esBans were
recorded by a semdqtaft | afi veSscore @S@hﬂ&r%iég%?O@EE.ﬁTié #eight ratio of
spl een and’ t he| bykKZok esent e &l |8y aphnodes ot otab Sody |wei ght were
cal cul ated as nar%egsgo&;t@e quq5-@sgoqque§ Eynphenrpold fenat|i ve syndrone.
Bl ood and uring sangliés|3wee cd |®cEgd f%ojn gachizant el |<at< tthe end of the
study period by begdicnd fgom Ehes n&t|EorprbilEak Venbus éié&ug under gener al
anest hesia with i@anal §d ther. |2B|o0d |&n(E WEigeSs@mEes \er® |Eal | ected from
each animal at|the gnv)éf the s pplye grd|urg ng ngpngnécgpagigine rati o and
serum dsDNA autgpaat|Bbigdys 119G i sotype & 1ers |Beke et eBmaned |gs| previously
descri bed (Pawed 2086) Gloer @ & |Bilkt a8 dE kal® |§GBR) waszdet er ni ned at
24 weeks by cl gan@nge|akimeti cs|of5 phasns: K TC-joni i1 [ESidomg-|Bl dri ch,

Stei nheim Ger fany)|55,3 19,815, {3205 |393 6D,3aRd29 nknagt gs |_afifger a single
bol us injectiof (Qf 2004). Fluorescence S determnegd W th 485 nm
excitation and iegd At p35 nmem ssian. | GFR (was, calicul at ed based on a

t wo- conpart mentsnddel |2usE Ng a BOIE || Engalz r2geegs|dnz car -%igti ng software
(GraphPad Prisif§ |GrlaphPad |Sof t Ware |knc. |4 $aniDiego, LGA) | . Serlum cyt oki ne

| evel s were detZnmined usiing comrercijal | ELI SA kits (for |Li6, 1L-12p40
(OptEi A, BD Pharmngen)—and—tFNct—(PBEBronedicat—abs,7USA. From al |

m ce, kidneys #hd, Ilungs yere_ fjxed|in.10, % buffered. flormalin, processed,
and enbedded i1;parafﬁin2 5-2upa seqrilonss flar|esicl vericand|perijadi ¢

aci d-Schiff stains were|priepared|foalljow ng rouFi1e priot ocol § (Anders 2002).
The severity ofthe Tenat tesion S graded using the tndices for activity

and chronicity as described for human | upus nephritis (Austin 1984), and
nor phonetry of renal interstitial injury was conducted as previously

descri bed (Anders 2002). The severity of the peribronchial inflamuation was
graded sem quantitatively fromO-4. For inununostaining, sections of
formalin-fixed and paraffin-enbedded tissues were dewaxed and rehydrat ed.
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98 Hybridisation plate preparation Spi egel mer mNOX- E36 was quantified by
using a non-validated sandwi ch hybridi sation assay. Briefly, the nmNOX- E36
capture probe (Seq.!D.: 281) was inmobilized to white DNA-BIND 96well

pl ates (Corning Costar, Wesbaden, Germany) at ‘0.75 mMin 0.5 M sodium
phosphate, 1 mM EDTA, pH 8.5 over night 6ht 4C. Wells were washed twice and
bl ocked with 0.5% w v BSA in 0.25 M sodi um phosphate, 1 mM EDTA, pH 8.5 for
3 h at 37C, washed again and stored at 4C until use. Prior to -

hybridi sation, wells were pre-warned to 37C and washed twice with
pre-war med wash jpuffer (3xSSC T0.15% { W V[ $odi uynm dodecyt jsarcgsipnat e, pH
7.0; in advance |a 20X stock [ 3| M|NaCLl, O, 3{M|NaBCiitrjate) |i s| prlepar ed

wi t hout sodi um l|aur oyl sar ¢osji ne and, dijl ut ed gccprdi ngly).| Sanple _
_preparation All| sanpl es werle asgayed |i n| duplji cat es.| Plasma| sanpl es were
t hawed on ice, vigrtexed| and |spun {down ibrjefly ip a cpoled tablietpp

[Epp—

centrifuge. Tissie| hgnogenaties|were|thawed|at| RT and cent

-

fuged 5 mn at

maxi mum speed andg RT.| O y5<0l~ eacie sgnpl exwer ex rlenpyved (Fore tike| assay; and
afterwards returged tlo [shefireezer for/ostonage. |Sanplesswer e dPl uyted with
hybri di sati on bufg €8 |G8IHNENMMNOK E36|Hefiect iDNIprHbg [CSeqy. |EDI282] | i n wash
buffer) at RT acidprdling|s4 ot |de|fqlid pwijhg| schedell 130 5. pi!, sanpl b + 145 gl
hybri di sati on bufg ¢ |I: 800520 p3 1730 +2180RY b of &t J2on= bid¥ {211 3000 20 i1
1: 300 + 180 gl hybridisatijon buffier[ 1I:[30000 209 1: 3000 H 180 [gl

hybri di sati on buffer

GUGCUGCGUAGUUAAAAACUACCAGCGACUGGCUAGAGCCGGCAGCAC
GUGCUGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCAGCAC
GGCUGCGUAGUUAAAAACUACCAGCGACUGGCUAGAGCCGGCAGCC
GGCGCGUAGUUAAAAACUACCAGCGACUGGCUAGAGCCGGCGCC
GUGCGCGUAGUUAAAAACUACCAGCGACUGGCUAGAGCCGGCGCAC
GUGCGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCGCAC
GUGCCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGGCAC
GUGGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCCAC
GUCGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCGAC
UGCGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCGCA
GCUGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCAGC
GCUGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCAGC
GGUGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCACC
UGGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGC—CA
GCGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCGC
GUGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCAC
GG*GCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCCC
GAGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCUC
CGGCGUAGUGAGAAACUACCAACGACUGGCUAGAGCCGGCCG
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Al'l sanple.dilutions were assayed. nmNOX- E36 standard was serial diluted to
a 8-point calibration curve spanning the 0-4 nMrange. No QC sanples were
prepared and assayed. Calibration standard was identical to that of the

i n-study sanpl es. Hybridisation and detection Sanples were heated for 10
mn at- 95C and cooled to 37C. Spi egel ne64 det ecti on probe conpl exes were
anneal ed to i mobilized capture probes for 30 mn at 37C. Unbound

spi egel mers were renoved by washing twice with wash buffer and | x TBST (20

mM Tris-Cl, 137 CIT Q. IV Tween [207 gH V. 3), [T 6Spect[i VEI'Y. Bridi zed
conpl exes wer e det ectied| by B9 |streptayidin|alkaline phasphatlase dil uted
1: 5000 in Ix TBST tor] 1/ hlat|raom tenperature.| To rlenmpve uhbaund conj ugat e,
wel I's were washed agdi n|wijt h|1x TBST apd |20\ niM Tri g§-CL, |1 mM{MgC12, pH 9.8
(twice each). |Yells vere flinallly filled with 100\ m CSDR subgtrate (Applied
Bi osyst ens, Emst adt|, Cerimany)| ahd |i ncubat € |EorS 45 @n at rjoom
tenperature. CBem luni-neésdence (was reasurled|DnTa| FLOOST ar Optli ma i cropl at e
reader (BMG LaBt€thtigbogi es, | Oftepbyrg S Ger T&ng) S Dat acanal ydi s| The
fol |l owi ng assaged sanpl & did ugi|Enss vier e useds flor [gGuantis tlat | vd~dat 3
anal ysi s: rat | EDTA|Pllasnali2000 7 The |data |obstaiined (fir om |ther vehi¢lle group
(no Spi egel mer zwes (adm nstier ed)| ones subt riacted=as- backgriound |si gndl . The
sandw ch hybr ifdi-sater—assayras—descri-bhedheretrnatHsowerks—Hh—sii | ar
fashi on for Spiegelmer NOX- 36, |NOX- E3645'|- PEG jand NOX{E36-3' -|PEG wher eby
the respective NOXE36 captiure pgrobe |(Seq.|l D] 255) [and the respecti ve NOX- E36
detection probe [(Seqg-|. | D 256) has|tqg be used (ldata not shown)|. Results
mMNOX- E36- 3TEG|i npr ovels surpvi val| and ki dney di sease |of | MRLI Fi l|Pr | nijce Femal e
MRLIPIIIP mce devel op and subsequenti al lly die from proljif e dtd ve |i mmune
conpl ex gl omerul pnephiritis| with strilking |sifmljaritiles|td=diffdses
proliferative |lupus nephriftis ijn hunans. {In|this|therapedtig |st ,tfgy desi gn,
treated MRLIPi|liPrimice|were|trieated with pegy|l ated and pgg | gped
anti-nCCL2 Spilegel er}|, pegfyl ated and unpegyl atied|cont ol 1®0oQ" ) Spi egel mer
or vehicle fraomueek 12 |tol 24 of age. At this {time point 8\/e§|i ¢ &2 |PoC or
PoC- PEG treat gd @LgPlePg i ¢g showed di ffuse jprolifenatjicves |3 |5
gl oner ul onephr|i t i3 |ghat agt g ijz2e by G onefullar crophages iipf % tgation and
a mxed peri gliongy ubal® agd|d nRetstBticall i llammatory cel | iRfiid tRat e
consting of gliontt uars agd| d nBelsst &t |ical 3 Mat 25 posiiBi ve ma@ ophges jand
interstitial CD3iHasi I3 ve I¥ynghotyEess (Fi 65.1534& and|BY) . | JriNDXESB- 13" PEG
i nproved the gctiyilBy|@ang %qr%niici ﬁyé n@e%o@ ISUpds|Shephid t%sgsawel | as
the forenentidne nBrkerng erfallZi i llammmt Bory (B B |35)8 |Fhig uhpegy! at ed
mol ecul e MNOX-|E362 Was| 3 eB8s|@f Eeg i|¥e Dt e Eh@nﬁc gywi exX &hds
interstitial nmacropBage |8nE TScE | ﬁc@rlﬁs%@g.: 38) 1S /\%v%ciéd SchEoni c
ki dney di seasd we® [Eufd HEr |3 ||Bust ndt il (21 ﬁyéuﬁu 2 Batd ophi ald
confluent areas ob |bnt@rBt (3 ilal [T i|Br65i|B |3 |velS ¢BelS |Po& |2ai |2
PoC- PEG reat ed mEeS(F gb 84)\o %Jpﬁyi%ggrrm‘% pHolet g‘yg oaquandi  |Ehiese
. O 10 2, 12 1D oo g ] i ()

changes, it was 1§)u§d %hgt Ppegy|at ed %Darﬁ u(guegyﬁd agec@ rrﬁlC)é— EéGge@uced
interstitial vol (e -@t%| Hp ge% §argage, car@ tU:ubuI ar @i [ﬁatgor% Il being
markers of the seyekri .g-gnfépmo_@cgi sac§ a:hrgn T §i [&%16'% ii sease %Fi‘g. 36) .
MNOX- E36- 3' PEG byt |Rot= t|Epegy Eatée;c grrl\g)xgE% wrrpgcwec% 30%apt ag i oy (Fig.
37). Thus, rrNC)>§-[ 6<3 %’E%p%ngr gelge| 3 he nunBers ok rengl |gmagrophage and T
cell infiltrat@as gn@ PpeoVve Bupksonephpi 1R sRarml r@eg) Supvivap of
MRLIPITTP mce& [norder to |St Uy swhetiRerS tipeat ments wet 1% 1 %E‘ 6| and

. rnNOX- E36- 3' PE@ aPflects it arremal < if l|lamtatiPoli ilR MRLPPIAN©m<ce? real -tinme

- RT-PCR was perffpormed to |assess the expriessian |evel 5 of fhe

proi nfl anunat o |ghenbki|nes. CCLE. dnd| £CL5| Whiche iBr - previ aus|y |shown to be
progressively @rég@l e i B dheys| D EMREIBr {2 PE. |3n|ge|FIUEi Iy |Br pgr essi on
of renal diseasSg|tRerez (de|bemn|2001)a |Treatiment Wi th |ENOX-E3B- and
mMNOX- E36- 3' PEGZ nom week| 14 tio 24 |of | age (educed |repal| ekprlessi an pf CCL2
and CCL5 nRNA génpareg—teo—yehi-ele-ttreatedegnttehs—{Fig—+39)+Art++ CCL2
Spi egel mers reduce extrarenall autdi nune tigsue iinjury in VRLFIIIPP mce
Skin and | ungs|'ang & $& Commodl Vo aff egt|8d|d ri@mautoiImBnes tiEssuei njury in
MRLIPI I P mcg |TnVehilCl ¢-tifedat ed m'de &ut|di mnfe|T uhg|dilSeasd ™ was
characterized modedatle perli bt onchi otlar [add perli vasdular lin amat ory

cell infiltrates and skin |esions were observed in 60% of mce (Figs. 39,
40 and 35). mNOX- E36 and mNOX- E36- 3' PEG bot h reduced peri bronchi al

i nfl ammati on and skin disease as conpared to vehicle-, PoC, and

PoC- PEG treated MRLIP61Pr mce, respectively (Figs. 39, 40 and 35). Hence,
the effects of CCL2-specific Spiegelners are not limted to |upus
nephritis but extend to other manifestations of autoimMmune tissue injury in
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mMNOX- E36 and the | ynphoproliferative syndrome, dsDNA autoanti bodi es, and
serum cytokine levels in MRLII'II F mce Femal e MRLI P6113° nice develop a-

| ynphoproliferative syndrone characterized by nassive spl enonegaly and

bul ks of cervical, axillary, inguinal, and nesenterial |ynph nodes. NNOXE36
and nNOX- E36- 3' PEG both had no effect off the weight of spleens and |ynph
nodes in MRLIPthPr mce (Fig. 41). Autoimmunity in MRLIPrnPr mce is
characterized by the production of autoantibodi es agai nst nultiple nuclear
~antigens including dsDNA. In 24 week old MRLIPiIIF mce serum dsDNA | gG
lgG, 1gQ&Ra, 1g&b autoanti bodies were present at high | evels. nmNOXE36 and

MN\OX- E36- 3' PEG bot troTeffectTon—eitherroft—t seTPNA—att-oanti bodi es
(Fig. 41). Lupus-|i di seasqg i n vehicle-tr PIII 1P | m|ceg was
characterized by ted serjum | evels| 101 liL-12p4Q, |and |IL-6.
mMNOX- E36 and nmNOX; 31PEG both had np eff her lof |t hese

i nfl ammatory ned (Fig. {41). |Thus| RQot 5 varj antg do not

af fect | ynphopr|d tipn,| ant|-dsDNA|IdG n, {and serjum cyt ol dne

| evel s in MRLI R iice; Plasmy,lgvel s, af and ,mMOK; BE36- 3 ' PEG i n
MRL1Pi [ | Pr m ceani 36| and || NNOX2E3613'|BE evel s \Werle det er m ned
at weekly inter\&l ordlet o dodiEors dtu 2 dHr fiongs pEogr essi ve
ki dney di sease ¢ Pt hPrinitces |FThe- medina evel s of ANOX- E36 3 h
after injections NOX: E36-31PES |24h |af T dA Mwere |approxi nmat el y
300 nMand 1 1.1M ughout [t he study, ries (RKig. 42). [Thus,
pegyl ati on incrieas he| pllasjma| | evel s|of| MNOX- E36| amd it he pragriessive

ki dney di sease [of P L1RPr im ce |dild not| npdul at e| t he |phar magokj neti cs of
bot h Spi egel neris. - EB6-3TEG| bljocks |t he emigrjat)j om gf nonogytes fromthe
bone marrow Monocyte em gratijon|frjom bong nariow duriing bacterjial infection
was shown to involvegouchemlicire|recept or |CCR2|( Ser pi na |[2006), |but the role
of CCL2 in the comteXt|of< alt & nununidt yoriemsi ns hypot heti cal. [Therefore,

t he CCR2-positiye ogyi® |BopUl At KO i 4 gqup@egagﬂ)&o di and |bone marrows
in mce of mM\OX E3 g %Cg @ngJ ehiclse18r gatg;adgglgo@s,go% 24 \week ol d

‘MR1) P611' m ce wassegaryg meds (7 gat|Berd (Wi kh| SNOXNHERS-3' |BER ilpcr eased t he
percent age of CCR2Spasia ixgzcel |3 |knid he |Bore |Batr ov|Hri8mal3s%to 26 %
whereas it reducedStBi € popdl giénﬁéi & t%e%pé%i@h@r% Bl|got figom 26 % to 11
% (Fig. 43). Thesesdgt g sUpRort @ kol gng@}nggr(Dhg é&%%igngof CCR2
positive cells frog1ghqgu9n§ qgrgow'@hrgn% %ytgi@nqpegd§$%@s of | MRLI P" API .
mce. Sunmary Appli¥i|ggld he pé@g@l@eﬁgtchnjicgyégigergl:@né Specific
nCCL2 ant agoni st wWasiScl=ated \thilghSpat é=ﬁt% DI HcKs (ELZ (3 |Rifrp and in
vivo. In fact, |at@ GnEetSdf 1T edt kel Wi h|3 N8 |GCOL2 (Spicedel e [rar kedl y

i nproved advanced éugugglgk BUt QI ENUNest iseiesi Ky W ysi -gPﬁbPr m ce.
These data supportwagc@tgag ol e %I;@ ()§L§ D |ghom a5ii9f ||nyatory tissue
darmage and identifly |€CI2 ?pﬁei@l Bs|@assamndyel @hega@eQigyrgag aut ol mmune
tissue injury. | 102 BxmmEe:9!s T eﬁb%%}éfiﬁ abgt e %?Egﬁbiét VERL

uni l ateral |y nephr@cifom z&8d zd|abat i5c|r|ce oM T hbamt |2 nvae- 12 $8i Egel ner

Di abeti ¢ nephropat/By = €iaiEns & || gadi g |Gad@se< of €nok sBage %eﬁa@ di sease
because targeting |ghe ahggotensig- Q@rée%? paphemet hanics s éoq§ not al ways
prevent disease|priggressiign( & nmaets 200%; |SRiT 221999 (Unit &2l |St &t es Renal
Dat a System 20043 |SvEnsson 2003)8 [Hertcel & Mer St cead nBnS st rdt gyl es are
required to add @rét@c @eét@eéﬁpgua f:gagn ’Hi:qlt ‘%f@r i gb%i% gef@vopat hy.
Data from recente exp it tindicess rigl @ eo tihe|progpessiwnoofa di abeti c
nephropathy to tﬁt?a?ilaigiﬁiéilﬁufi%% fC%%fﬁua ggég;UP ra 2005 Meyer
2003; Tuttle 200%)|. For exanple, nycophenpl ate nofeétill ,| net hotrexate or
irradi ation redigesurd “@rg & bEniEniZexEriét ions |andE of dferul ®SEl & osis in
rats with strept®zdt 6c(h-/iinducedditabetfic| hephfopat iy T( Yozai T2005; Utinura
2003). Yet, the|Flecular and cellul ar |mechani|sns of |intTardnal
inflanmation i nAilabetic Inephropathy!remalni poor]yicharacterlized, Patients
with diabetic nephropathy have iincreased serum | evel s of acyte| phase '
mar kers of i nfl amt [Sons bt |t iR 92y | Mok rept esen |Lner & exnglk isntl ammat i on
(Dana Vestra 2008;|“Navarrd po03)™ Patt eft s’ wi'tii' di abet'i £’ néphr vpat hy
excrete high | evels bf [the CClchenpking nonacyt el chennattiadtant protein 1

(MCP-1/CCL2) in the urine which may be nore specific for intrarenal

i nflanmation (Morii 2003; Tashiro 2002; Takebayashi 2006). In fact,
MCP- 1/ CCL2 is expressed by human nesangi al cells exposed to either high
gl ucose concentrations or advanced glycation end products (Ihm 1998;
Yamagi shi 2002). CCL2 is involved in the conplex nultistep process of

| eukocyte recruitnment fromintravascul ar to extravascul ar conpartnents,
i.e. glonmeruli and the renal interstitium (Baggiolini 1998). In fact,
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Mal e 5 week ol d C57BLKS db/db or C57BLKS wi |l d-type m ce were obtained from
~ Taconic (Ry, Denmark) and housed in filter top 'cages with a 12 hour
dark/light cycle and unlimted access to food and water for the duration of
t he study. Cages, bedding, nestlets, food, and water were sterilized by
autocl aving before use. At- the age of 6%6weeks uninephrectonmy ("1K' nmice) or
sham surgery ("2K" mce) was perforned through a 1 cmflank incision as
previ ously described in db/db and wild-type mce (Bower 1980). In mce of
the sham surgery groups the kidney was left in situ. 10 weeks later, at the
age of 4 nonths, 1K db/db mice were divided in two groups that received

three tinmes per|week slubcutanequs iInjectiions wWth either nNOX{E36-3" PEG or
PoC- PEG i n 5% gl ucoge |(dpse, |0./9 gnpl Akgy injection voljunmg, |1 m/kg).

Treat ment was| contli nued for 8 weeks| (untjrl the| age|6 |mont hs) when the
animal s were |sacrijfijced and tthe tji ssues (Wwere| opt ai ned flor| hi st opat hol ogi cal
eval uati on. d | experijment & |prjocedur ¢s (Bad beeniappriovied| by the | ocal
government autoritijes|. Fvat ydtii on bf {dil@bet| c nephrcpa’thy | |

i mmunohi st ol og§ ¢all oStudi gs |wehesper fDr&ed onchet af fiEnsedbsdded sections as
descri bed (Anders (20¢2)= |The (£dl oW ngT aat rbod|es? werle [ised |as primary

ant i bodi es: rag anti|eMac e (gllemer 1l & | fgcr gpivagesy | Cedeld ghe= (Ontari o,
Canada, 1:50)|2 a®t\E-Ki 5BI% (SeFl|2pid|d i8riat Sofs |Diandva, |Hihburg, Ger many,

1: 25). For hi stopathol ogicaf 8val ittt of | —f Folm sAch [Hodse garts of the

ki dneys were fixed ijn 10| % farmaljn|in pghosphateqbufflered| safijne and
enbedded in parafflin. B gmysectiions|werg staj nediwith periodfg¢ aci d-Schiff
reagent or si]ver |foll pwi ng -tthe3 hstruyct|ions| of the suppl { efZ(Bi o- Opti ca,
Ml ano, Italy). |G on}er ul ar isal e@o@ >, llesi ons| wer ¢ gssessed u§i ng a

sem quantitat|ve gcore by 4 bligded|ohgarver| as foljlowsf 0 ¥no lesion, 1 =
<25 % sclerot|c, 2 3 2b-49 |%|sclefptids |F = 0174 ?oscl erotig,l 4 = 75-100 %
sclerotic, respect|ively. |19 dl oferul® |Beke artal yse gp@r secttan. The
indices for interstiftial |vaBuielzamd|uBubar ¢ |&tat|Boim ere (det er m ned by
superi nposi ng| a |grli d of 1003p&i r%a%(i& 20 Snonlovenfa pich s sonkijcal fields as
described previqusly| (Ander|§ |200R2)g |2 nEelEst i 13 46 |gekl Z:cgués%were

determ ned inj 18shiegke power Sf kel ss %FE “400x)Shy & 1 |hided=gbserver. RNA
preparation ahd |pe@ =3 (gresqBait |3 & i ve2([RagMeh) 5 RE- BCR y@sz dgne from
deparaffini zed giomerduld . BABter |3 reudati & i BIyIeng Butd €8 (£10 rnM
Tris-HCL, 0.1|nNRESTHA 2 %gtg qhb 29 goysnt 0f o ebnasks [ |E9F |16 h at 60C,
phenol - chl or of orlk [Base RBASext [act ilgnowas pes 81 Bed |53 omerdljar RNA was

di ssolved in 10 gl Q?I@ﬂgsg ﬁr%e@/vag ep.[CRever selgnangc pt ipnzand real tine
RT-PCR fromt ot ab @ gam addsgloneralgrisRsA was geefidr neds ag gescri bed
(Anders 2002, |Cakel® 2D0R2) 3 G0 g leoRs|sst i ng |Bf| sdeHE) |RweEasnegati ve 104
for target and heusekeepeb g:gﬁ BDIEgEn| et i|de3pia 1ers (308 ri M and
probes (100 nlM |[fof @:czglzg G iy §r§ §8§S r RRASVEr (& [f edleleEaped TagMan
assay reagent$ flEom &< PRI |ers @?gl pri6bEs weg eSflEom ABIS BEasyist ers,

Wei terstadt, GCer|many 8(§cger8u @ars igligri@ ion ratig g )3 sz detier m ned by

cl earance ki netics!®0fS pEagmi FH TEi8ngliEnd S gfaBARdE thS $8einhei m

Cermany) 5, 10, (5,8 29,838, |56(} [and |80 3 thut €8 |8f|RelrS & $&ngl & |bol us
injection (Q |20@A)3 |Fl@akescehce |4ds @etr mBed Mo tsh| 485 [Onkexci tation and
read at 535 niterd E5idNg (GAR Wass ¢dl|Cultatted basgd ol & t90Scénpart ment

nodel using.a mo@ 9 reap |Begy Bs5$% 08 |gurves f i t§i RY s Weg(@aphPad Prism
G aphPad Sof t wgr & Ihez | 2S8n:Diego,|508) |3 @I datia |&r & [t eseRtied as nean

SEM Conpari sgmofTgroups was| per flormed ust g ANOVA and [past| hoc
Bonferroni's cgrrectiorn was| used flor| nul tipl e donpari soms.| ASval ue of p
<0.05 was consiEdef el |£ oZi |BdiT & = SEati &1 {Zal |5i|gniEf [T eaBcB. IERsUl ts

mMNOX- E36- 3 ' PEES e ﬁj(:gs rglioperuliar Lnacro J%agegcgurgt SN agdggfﬁnb_rfx

gl onmer ul oscl erés s|imn unifl aterallly nephrectom zed dp/ db|m|ce 'Wen | ack of
functi onal slassqgci diwit-h-decreased-tgHomerul-ar 1ngcrlophage

recrui tment inadp/db|nijce (Chow(2007) and nNOX-|E36-B' PEG ijs jabl e to bl ock
CCL2- nedi at ed |{magt 6phage tect Ud tBgBt|Si 10 Vi t¥ o<aldSi (% vi vB, |or IBNOX- E36- 3' PEG
shoul d i npair |gepal™ rr‘ﬁcf“_c:_‘ﬁh ge negruit ment Tn°do/ db|l'ce wi't i’ advanced type
2 di abetic nepBropathy.| To test !t Hisl hypothesis welinitl d subcut aneous

i njections with nNOX- E36-3' PEG or PoC-PEG at age of 4 nonths in
unilaterally nephrectom zed ("1K") db/db mce. Treatnment was continued for
8 weeks when tissues were collected for the assessnent of diabetic
nephropat hy. During that period, nNOX-E36-3 PEG treatnent did not
significantly affect white blood or platelet counts, blood glucose |evels
or body wei ght which were both markedly elevated in all groups of db/db

m ce as conpared to non-di abetic BLKS m ce (data not shown). Interestingly,
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Macr ophage infiltrates anplify inflammtory responses in tissue injury,

e.g. local CCL2 expression. W therefore hypothesized that the

nMNOX- E36- 3' PEG rel at ed decrease in renal macrophages woul d be associ at ed
with less renal CCL2 expression. W used real-tine RT-PCR to quantify the
MRNA expression of CCL2 in db/db mice. 6hNOX- E36-3' PEG reduced t he nmRNA

| evel s of CCL2 in kidneys of 6 nonths old I K db/db mce as conpared to
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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 ;
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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-
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procedure on PloneerF 1 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;
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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
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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 MRL™"" 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
<0.05 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 glomeruloscletosis 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
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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



1. Anucleic acid, preferably binding to MCP-1, selected fromthe group
conprising type 1 A nucleic acids, type 1B nucleic acids, type 2 nucleic
acids, type 3 nucleic acids, type 4 nucleic acids and nucleic acids having
a nucl ei c acid sequence according to any of SEQID.No. 87 to 115. 2. The
nucl eic acid according to claim1, whgreby the type 1 A nueleic acid
conprises in 5% >3" direction a first stretch Box Bl1A, a second stretch Box
B2, a thihdhed fxﬂeﬁs&ané%s&ga Biak61¢r2000 ShtRinfent Emn@ﬁ TR ahi if it & EEIEE@RrBOX

B5, a sixth stretch Box Bo and a seventh stretch Box Bl B, whereby t he
first areteleaseRssayEsamplg 5).108 a8 énwre ishemnotaxis assey EBIBIODk | onal |y hybri di ze
with each other, whereby upon hybridization a doubl e-stranded structure is
formed, the first stretch Box Bl A conprises a nucl eotide sequence of
AGCRUGTht la@iclsie aciddnsitdubdsthusBeseBzd eahibitidiffarent saqueheonmotifs, ﬁmqmahmgpurare

e 1 oeRPasR itech e, P A cBE ZUMPEPR P SR Rec PCRil, O (WS 11

st r et ¢l BRXdiRShat MOP-i Slﬁ‘ﬁdxﬁg Rttdéie Qbids viS@OSHRNER b@frel%mﬁm&@ﬂdh@ thé Xt h
stretch Box B6 conprises nucl eot i, de sequence_ of UGCAAUAAUG or URYAWJUG,

‘and t heliffescrent; wqgwetxwfséﬁcr@fé hergipyr wre disted iUfige bt Ferededwifinanelenvpieotifit coy,
3. The i I e first stretch
Box B I%{Egﬁéprﬁ?tz%sﬂe Rthglf[S}I@ gg%éégﬂe%%g%dm%%egﬁ suﬁe nucl ei c acid
according to claims 2 or 3, whereby the second stretch Box B2 conprises a
nucl eoty de sg quence o EECGEU 5. The nucleic acid accordlng to any of

cl ai ns tosﬁ ereby @ third stretch Box B3 conprises a nucl eotide
sequencw of wehks 6. T,he:rm,ucl eic acid according to any of clainms 2 to 5,
whereby the fqQurth st h Box B4 conprises a nucleotide sequence of GUA
7. The hucl P8 %¢ci d a 6% ing to any of clains 2 to 6, whereby the fifth
st r et chy Box WI’I@@SU& nucl eoti de sequence of GGEGEEGCECGACC. 8. The
nucl ei ¢ aC|d according to any of clainms 2 to 7, whereby the sixth stretch
Box B6 KompkE¥es a nugﬂﬁbklde sequence of UACAUUUG 9. The nucleic acid
accordiygg tonany of ckq*qﬁ 2 to 8, whereby the seventh stretch Box B1B
conprises a nucI eoti de sequence of CACGCU.

B not A CorUorG;
D riot C AorGorU;
H not G AorCorU;
A% not U AorCorG;
N

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 1A MCP-1 binding nucleic acids (Fig. 1)

As depicted in Fig. 1 all séquences 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 B6

are flanked by box and box .

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



10. The nucleic acid according to any of claims 2 to 9, whereby the nucleic
acid conprises a nucleic acid sequence according to SEQID. No 21. 11. The
nucleic acid according to claim1, whereby the type 1B nucleic acid
conprises in 5% >3" direction a first stretch Box B 1A, a second stretch
Box B2, a third stretch Box B3, a fourgh stretch Box B4, a fifth stretch
Box B5, a sixth stretch Box B6 and a seventh stretch Box Bl B, whereby 119

the fi nsddisd w&hﬁbm&wmﬁﬁléwséletc&a s&méﬂwshve%é §RiieRizB0¥%s ﬁﬁ%&ﬂér‘ (BR&hpI¥ 3)

hybridize wth each, other, whereby upon hybridi zati on a ubl e- st randed
st ruct @Ré Wese festediging the natural corfigusation EJYICB- 11 (AMEBpinianes virrmed] edtree

sequenge+o ond stretch Box B2 conprises a nucl eotide
sequen% o%el%%&%(g&%é@ the third stretch Box B3 conprises a

nucl eotide sequence of QUG the fourth stretch Box B4 conprises a

nucl eo de seguen the fift tretch Bo .Ses nucleotlde
sequen ‘E&%&f&i& RSPy b @#? %ﬁgfﬁ? %ﬁ%ﬁg@g@g aucleie peidt i de -
Sequenfb(f T@"i)e TAUWLICH influehdsUbiAbindiig dffigins ®VIRIUPR].SB4sed 6h bRftingaraly3isCsiRE | ses
a nucl egti de se uence of CAYRCU. I2. The nucleic acid according.to claim’

11, Wnéill H;nttMQ t}j biading inueleicacis,summarizethisy TureslAh MGR Ichinding nuelgiccanids, of

AGCGUG wol gt A t
ocong s Borel B0} 98, 5.0 6151 R BB o i bl ok o lend o EHBLY i
nucl ei dobwwidg amondxdndnagly( andangre pfeferhbly imstheit ehdrefy3essendtial fobpintding te MGH1 St r et ch

Box B6 conprises a nucl eotide sequence of CAUUUUA. 15. The nucleic acid
according to any of clains 11 to 14, whereby the seventh stretch Box B 1B

conpri sese a bowsBRY it 5B Akt §*-ahd $¥ekhidal strBles can hybridize with each other;

where B1A}is ]AGCRUG, preferably AGCGUG m and where [B1B]is ICRYGCU,
preferably [CACGCU

* box B2, which is CCCGGW, preferably CCCGGU;

e box B3, which is GUR, preferably GUG;

e box B4, which is RYA, preferably GUA;

e box [BS], which is|GGGGGRCGCGAYC, preferably GGGGGGCGCGACC;

e 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 Kp of 5 nM as well as as Spiegelmer with
an ICso of 4 — 5 nM 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, 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, and box B6 are flanked by box and box . However,
such hybridization is not necessarily given in the molecule as actually present under

physiological conditions.



16. The nucleic acid according to any of clainms 11 to 15, whereby the
nucl ei ¢ acid conprises a nucleic acid sequence according to SEQ |ID. No 28
and SEQ ID.No 27. 17. The nucleic acid according to claim1, whereby the
type 2 nucleic acid conprises in 5% >3" direction a first stretch- Box Bl A,
. a second stretch Box B2, and a third g¢retch Box B1B, whereby t he
first stretch Box B 1 A and the third stretch Box BIB optionally hybri di ze

with eag &M&fcr acnd’WﬁEr@Q‘Yxa&@@ﬂz&b’&{ Uﬂ'@p’%ﬁ:h&“le@elqg | i &@«f&eot . 3&&@&&%6 s

f or med, first stretch Box A conpris€s an equence
sel ect wllfdo@m qswers gribUpotinyigied Byman %@@@R 1 ipGoderdn dar®Chem with respéee testheznd

Bl R sk enSBWERS pBlsized a5 Spipgelmes (Bxampls 1

~conpri smé weretasted assingeths eque cengiratitiredf MGR (bMQP)OipanCmirb Seh GuliGeG,

eic acid according to claim17, whereby the
secondrlgﬂw%??ﬁe’@&y@ ﬁﬁ)l ses a nucl eotide sequence of -

CGUCCCUCACCGGUGCAAGUGAAGCCEAUGECUC. 19. The nucleic acid according to any
of claigs 17 to 18, where a) the first stretch Box B | A conprises a
nucl eotihgeegueersRidhcdel) w&ﬂxeww badifferant Qetsvepr therMEBx! Binding shpleicssislsa

- nucl eotdfgl:y pe QBUERER lmueh@@% bﬁfdu@aﬂ‘ut]ﬁ)l'ftd M?ép?tﬁﬁsfeg Eig ﬁgc GOPPHeSeS 2

nucl eot | uence of CGCA, rd stretc I Ses a
nucl eotdifferentadG8nickinding w@dEic apids sipmarized fs Type EBrMMCLH Bwlm@ tﬂuckic ovids,i ses

a nucl @ac rd stret h Box seg .2
nucl eot'l déggtsa i B Egﬁ%@ %@@w#ﬁg ThelepUde Sequsnges ‘Iz*cd%?cﬁ%ﬁé Cany
of cl aifoHowiAgfafe 1ﬁ&imdwlild¥ fldymbrle@rdferably i thedtenbirdBp¥ssBiAl f? BRIdifEas MCP-1:

nucl eoti de sequence of GCA

e boxes and that can hybridize with each other; where [B1A]is ]AGYRUG],

preferably ; and where [B1B|is [CAYRCU|, preferably ;
e box B2, which is CCAGCU or CCAGY, preferably CCAGU;
e box B3, which is GUG;
e box B4, which is AUG;
o box BS which is GGGGGGCGCGACC;

e box B6, which is CAUUUUA or CAUUUA, preferably CAUUUUA;

As depicted in Fig. 2, the nucleic acid referred to as 176-C9trc 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
ICso 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, B6

and [B1B|

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.



21. The nucleic acid according to any of clainms 17 to 20 and preferably
claim 20, whereby the third stretch Box B1B conprises a nucl eoti de sequence
of UGCG 22. The nucleic acid according to any of clains 17 to 21, whereby
the nucleic acid conprises a nucleic acid sequence according to SEQ | D. No
37, SEQ ID.No 116, SEQ ID.No 117 and &FQ ID. No 278. 23. The nucleic acid
according to claim1, whereby the type 3 nucleic acid conprises in 5% >3

di rectigR mcleid §&ds’5%f%t QlarBRYiz& On tie aB@sxaadlesar RirdiBRX 2B RomPetittVer slil-
stretch Box B3, a fourth stretch Box fifth stretch Box B4, a sixth
st r et cHlomaxassma, with diatimpilatedshumeanch-MIGR- 1gm omler & gwdchthepr\!ttb espest Wseand a

ninth sk Em ]“B‘ir_ﬁ Do t
stretch ch %h%g&g opt1 o %%$¥% %cidehéést‘?l&ég%t é\ﬁ%re% upoﬁiep3

hybr i diandtwepetested msbﬂesmgnmm&alsctqnﬁgunanen pEMQGR- tr(adMCPt)he vsamruélls:ulmrbc h
Box B2A,and the ourt h..Box B2B opti onal hybr i dj wi th each ot her,
V\hereb&‘hpbﬂeaﬁf/ HaHP, a%)oér‘f”éftrﬁ(ﬁﬁ%’ F?ffy?%seéb ifi@ure is forned, the sixth
stretch Box B5A and the eighth Box B5B optionally hybridize with each

ot her, whereby upon hybridi zati on a doubl e-stranded structure is formed,

122 t helhseseayracest ofghe Aefinsd boyes re@hber diftseens beteen thei MEP Jbjnding euelﬁlcemw
the thiglrglre mhaaﬂuééeézmm(ﬁﬁgs aﬁirﬁ\?ctb%tl’dle %&Je@%ﬁlﬂf ﬁ%ﬁ of 1 f .

fourth strietch Box B2B conprises a nucleotide seguence of

st r et c HdifferenBMCPobindisg sueleig @ellciemmmn@éoa;&wan Bdthinding owclefeacifsothe

conpri b{%}g@ h ch ox
B5A coszorxlgssm%cﬁ%m sequence se ecre rom ?S%ggegd?ou%)h c%)trlrlﬁglsn ar§

and CWGadividuellypandanbre pséferablgtin Beit eBregossséntiabor dindinglte MCRIe: sequence
selected fromthe group conprising YAGA, CKAAU and CCUUUAU, the eighth
stretch Box B5B corrpri ses a nucl eoti de sequence selected fromthe group

conprisyn o{& @Eét gﬁ@?{ﬂ%ﬁmﬁ Nl chEd RbCdan B EncﬁistﬁH@PJH étﬁé- @here

nucl eotlde se rom t e groupc corrp I si ng MC,

GSVWWM and%ﬁ !rgeecg b [BulB] ie fuGeGUY od Ba@} it [DGClabarid !Bl]B]h %
third str 1 nucl eof or
The nucl e|GCAendi[BdBHs U mmﬁs@@@i@lﬁm he fifth
sUreth, S5, B GAIREL i AU Maase&%GécﬁAG%&ém 7 CAACACU

CGUCCCUCACCGGUGCAAGUGAAGCCGUGGCUC

\

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 [B1B|.

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 Spiegehﬁer NOX-E36 (180-D1-036; SEQ.ID
No. 37) exhibited an inhibitory concentration (iCso) of 3 — 4 nM in an in vitro 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 < 1 nM in
the chemotaxis assay (Example 6; Fig. 26 and Fig. 27B).



26. The nucleic acid according to any of clainms 23 to 25, whereby 123

27. The nucleic acid according to any of clainms 23 to 25, whereby t he
fifth stretch Box B4 conprises a nucl eotide sequence of CAACGACU and the
third stretch -Box B3 conprises a nucl eoti de sequence of GAGAA. 28.The
nucl ei ¢ acid according to any of claigp 23 to 27, whereby the seventh
stretch Box B6 conprises a nucleotide sequence of UAGA. 29. The nucleic acid

accor di fd, 5%2PY fhdi ﬁhm"’%%'g%?g’%gdj ereby the first stretch Box B IA

. conpris a nucl eot sequen , and the ninth stretch Box BIB
conpr i Sesdepicied ineBigs.deawk Guah seuehceSOATIHE3 @mpise skneerdli seqienst sedtctiesBox B 1

A conprises_a-nucleotide uence ,of GKSYCC, .and .t I nth.stretch Bgx B1B .
conpr i sbé’§esawﬁﬂgl?yet(§ﬁ°(f@ 13 8@&‘%??5 @reo‘fh%w,cﬁfrﬁﬁ 5 tlﬂgpﬁ Bg‘p"?t'f he BIA
conpr i SRsth Boxus(B ) idiB1Bled WAMCR BokesLBBRAG B2B0asi Wdll B Buxes BSACIHABSIP KBl B
conprises a nucleoti de sequence of GSVWM or d) the first stretch Box B 1 A

conpr i gbeabilityirehybridiaewith gadnethero Hopre, Sl&hdl}’bﬁéizﬁijmtih ngt resesshrilp@iveBin
cra m 360 ToiEtln iR PRGN ofiOilog ™ PRI, Bebull e RGNS 1

sequendeybodiz&EqUEEe etemabnts, non-hybridizing nucleotides are located, defined as box B3, box

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 vitro 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-1 binding nucleic acids, the
boxes @ B2A, B3, B2B, B4, B5A, I}mé, B5B, 'and their nucleotide sequences as
described in the following are individually and more preferably in their entirety essential for
binding to MCP-1:

e Dboxes and 5’- and 3’ terminal stretches that can hybridize with each other; where
[B1A|is [GURCUGC] and [B1B}is |[GCAGCAC}; preferably-lBlAI is [GUGCUG({ and [B1B] is
[GCAGCAG:
or B1Ais |GKSYGC| and [B1B} is (GCRSMC}; preferably [B1A] is (GUGCGC] and IB1Bis
[GCGead; |
or B14] is KBBSC]| and [B1B] is [GSVVM]; preferably [B1A]is [KKSSC and [B1B| is [GSSMM:
or [B1A] is BNGC] and [BIB} is [GCNV]; preferably [B1A] is [SNGC and [B1B] is [GCNS]; most
preferably [B1A]is [GGGC] and [B1B| is |[GCCC;

e 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 &_U_A_Q;




the ninth stretch Box BIB conprises a nucl eoti de sequence of GCAGCAC, or
124 b) the first stretch Box Bl A conprises a nucl eotide sequence of GUGCGC,
and the ninth stretch Box BIB conprises a nucl eoti de sequence of GCGCAC;, or
c) the first stretch Box Bl A conprises a nucl eotide sequence of KKSSC, and
the ninth stretch Box BIB conprises agyucleotide sequence of GSSMM or d)
the first stretch Box B | A conprises a nucleotide sequence of SNGC, and

the ninth stretch,Bo ' nu |.de sequence of GCNS. 31. The
nucl ei ¢ g%qxdé’ggvg%ﬁhdfﬁﬁg’éﬁ%g%%ﬁlgmge e first stretch Box B 1 A
conpr i seshox B4 G i CURSPGAaR CUWAUGXH6:; CWRMGACWioh UGGEAGUG) pReeratity B

conpri ses_a nucl eotide sequence of GCCC. 32. The nucleic acid according to
any of cl@hrRCCOACY or GAAGHAEPDY t he second stretch Box B2A conprises a

nuct eot das e RRS Lo INEH AR LANCIR ARECLAL. BN FREY APBERTe @

nucl eoti de sequence e nuclelc acid accor clarm 32,
wher eby t GEYR eherdassGCAt aan higbridiB2with dreprucketdes of BSlAe ot BSA isEWNGECG@ad of GUAGU

34 The nftha SO PRerRuBRg F BRSNS [ 35 anereby o) the
A

si xth st res:Ch6 BemiciPRAYAGI o £35A AU I OTUARS, $eauapseURGASCGY, and the

ei ghth stret@d Box BSB TOipris€5™d nlieesTT e sequence ot” GCYR, or b) the
sixth stretch Box B5A conprises a nucl eotide sequence of CWEC, and

As depicted in Figs. 4 and 5, the nucleic acid referred to as 178-DS5 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 fhe best binding affinity to MCP-1. 178-D5 and 178-D5-030 were evaluated as aptamers in
direct or cqmpetitive 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, BSA, iB:G, BSB and .

Type 4 MCP-1 binding nucleic acids (Fig. 6)
As depicted in Fig. 6, all sequences of Type 4 comprise several sequences, stretches or boxes
whereby boxes and [B1B] 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



125 the eighth stretch Box B5B conprises a nucl eoti de sequence of GOWG

35. The nucleic acid according to claim34, whereby the sixth stretch Box
B5A conpri ses a nucl eotide sequence of GGC, and the eighth stretch Box B5B
conpri ses a nucl eotide sequence of GCCG 36. The nucleic acid according to
any of claims 23 to 35 preferably 3440 35 whereby the sixth stretch Box
B5A hybridizes with the nucl eotides Y of the eighth stretch Box B5B.

The nuGlebS difidifle A6AGK Ul shufififed’ls Yt FMEP-1' Andfle Wl ?,.Ba&{& %%E%vﬁng eby
t he nucleic aci nprises a nuc d sequence atcor din )

56. 3{B1ARL, am:tdctheut meieotidt saguetrmeaawdasd’:nmkianme fanomgaﬁe mdivididlly o 36
, Whereb the n cid conpri s nucl ei ¢ aci d sequence selected from
t he gr GOPMOSHPH bibg“‘t %"'FRIEFQSFES"& stéﬁ‘ﬁé&@e@c&]cordl ng to SEQ I D.No 57
to 61, SEQ ID. No 67 to 71 and SEQ ID.No 73. 39. The nucleic acid according
to claim1, wher th pe4nuc|e|c acid conprises in >3" direction a
first stretbbhxd land écoandl % tesmmhl B@kch& ﬂlaacalhhybildszerwtthha@omhmB

opt | onal |y AT BAE FCEOTE son &t wm' X350 3h BT SEEGEGAG anc

doubl e-stra is $ETE6 ot B2 gm X A TG ses
a nucl eotid ct & nmprising AGCCUGDU—GOGOGAG,
CSKSUU, GUGG eorsBtAn Eﬁmdaswlu 666ai preferably B1AGsi de
sequence sel fro |ng A )

@?@ %Zﬁdxs CPATKEIAARER, >deEOCL B s g

stretch Box@@%&ses a nucI eoti de sequence selected fromthe group
conpri si ng ), CUCGCGUC, GRSMSG, GRCAC, and GGCA. 40. The nucleic acid

accor dingbs0Bz,| etiich 3SAGMDBDEBKGGEURGY ARGHASAGeE ch Box Bl A conprises a

el oot | daREMEREHE)AGARbURIAG B chid e G AE R B aRABA <>, °

nucl eot i dﬁreﬁ&&ﬂlﬁl&@l@@G@@m%ﬁGUAAGUAAAG

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 IC5§ of 2 -5 nM in in vitro cell culture Ca™
release assay) and may, therefore, constitute the optimat ‘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. 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 acid molecules are still capable of binding to the target.



and the third stretch Box B1B conprises a nucl eotide sequence of CUCGCGUC,
or c) the first stretch Box Bl A conprises a nucl eoti de sequence of CSKSUU,
and the third stretch Box B1B conprises a nucl eoti de sequence of GRSMSG or
d) the first stretch Box Bl A conprises a nucleotide sequence of UG, and
the third stretch Box B1B conpri ses aggucl eoti de sequence of GGCA, or eithe
first stretch Box B1lA conprises a nucl eotide sequence of AGCGAUGDU, and the
third Stiaeigld2B0NuBlefeRcfdR RS RS nfuriCMAOBJ1de sequence of GNCASGCU. 41. The
nucl eic acid according to claim40, whereby the first stretch Box B1lA
conprises a hucl eotide sequence of CSKSUWU and the third stretch Box BlB
conpr i sdung bietinylatsd impsing SyMETCb app tazgen/Beyeral augipie asidemeleculesbiddimgdheretong t o

| ai fLrst o 1 i ses .a nucleotid
cequoncrd YOEEERKed Nfe kil of £HEhS, SRR o bR i MR R L B
sequenctekenf fra@BEES8.  43. The nucleic acid according to any of clains 39 to

42, whereby. 127 the second stretch Box B2 conprises a nucleotide sequence
of AGGUGGGUGGUAGUAAGUAAAG. 44. The nucleic acid according to any of clains

39 to 4fhe ududdieRitids heero WbhRterigsd On GRETIPLSRS Bval URING & PRABLIDWHE J448Y GRing
[ . 1.D. No 80. :
accor dlbqgtir}y?atesc{E r(gurine D-M%P-l in order to 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 chemotaxis assay (Example 6).

As depicted in Fig. 8, D-188-A3-001 and D-189-G7-001 and their derivatives bind D-MCP-1 with

subnanomolar Kp in the pull-down assay (Fig. 8).

For D-mNOX-E36 (= D-188-A3-007; SEQ.ID No. 244), a dissociation constant (Kp) of 0.1 — 0.2
nM at 37°C was determined (Example 4; Fig. 10). The respective Spiegeimer mNOX-E36 (188-
A3-007; SEQ.ID No. 122) exhibited an inhibitory concentration (ICso) 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), ICso’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.



45. The nucleic acid according to any of clains 1 to 44, whereby the

nucl eic acid is capabl e of binding a chenokine, whereby the chenokine is
selected fromthe group conprising eotaxin, MCP-1, MCP-2 and MCP-3. 46.
The nucleic acid according to any of clains 1 to 45, whereby the nucleic
acid is capable of binding a chenoki ngs whereby the chenokine is selected
fromthe group conprising human eot axi n, human MCP-1, human MCP-2 and human
MCP- 3. Exhfpld B€ BpstheiicamFadiviteadch Mk%gﬁ%’am SpiegliiRrs. t0-46, whereby
the nucleic acid 1s capabl e of binding -1, whereby MCP-1.is preferably
sel ected fromthe group conprising nonkey MCP-1, horse MCP-1, rabbit MCP-1,
bovi ne dyikit dealecsyatHesis MCP- 1, porcine MCP-1 and human MCP-1. 48. The nucleic
acid according fo any of clainms 1 to 47, whereby the nucleic acid is
capabl e of binding human MCP-1. 49. The nucleic acid according to any of

CequondiP el it BEERIRES orbrfulety YRRE el sATmEB AMARAR G g

t o nur i(Apph&d Bibsysidnes; Ebstert Ciey, 104G IUSA) waig ' TBDMS BHA phasphdremiditachemistguence

P el (M Dai ExP el MeBone o MAEHERBioIog: 0 Ny 200 Protaels; Braci o

conpr i seigoRudikitidey shdadialdgs @duSNAGraRak @ 1104, ubin@ PiessNac. 1993). rABR-Bzj)e
nucleic acid according to _claimb50 or 51, wherehy the murjne MCP-1
conpr i $E4AGh HifNnigulcind dhqphosphorapidiesiimie ity agdc-repligyration werp gurchased The
nucl ei cr@fi Eh&REEK! WilkthgRHY lOfA.ClA%ta%rsl_ah_Q SgiegihRfsCivird NRuritida! 6Y CgeiCl d
conprises a nodification, whereby the nodification is preferably a high
nol ecul dd¢ctsapherpsis.noi ety and/ or whereby the nodification preferably allows
to nodify the characteristics of the nucleic acid according to any of
claims 1 to 52 in terns of residence tine in the animl or human body,
pr ef er dlxdngeisérde bymvbesisipdaymodBitatidine nucl ei ¢ aci d according to claim53,
whereby the nodification is selected fromthe group conprising a HES noi ety
and a PEG noiety. 55. The nucleic acid according to claimb54, whereby the
V\rrzdi f LCS}iiir:]g%lmérlSNGXFIEﬁ WS lﬁgauo@famyih ssﬁcillsbﬁasefsytﬂhédis_f ity fahfmﬂ" blrommfoh@ﬂthl?&ﬁrb 20
ereby the nol ecular weight 9 e, ety is prefera rom ahout
o 120 (AT dIBHMPEr oo RIS HeSUREF: SRR B i L TR Mie KAy

about 4hoksHaramidfie cHdMIstRHA 9] Dafikd, K RC ORIl Meth8d € inAliBleediar %ﬂg@?)ﬁo{.‘ be

nodi fication is a HES noiety, whereby preferably the nol ecul ar Wwei ght of

t he HEPmatsicelsfor oigpnupirosides and poalogs, £3.05. |Aemwalop. &8 1pkids Hnmihs Pressolae at93). 30
to 130 | f b 0Qy.l : | ej i
CooraiLEREBATRR@PE! SRR SR, EpnSdlE DU Ended o

accordi ng ail s e nodi ron1s coupled
t 0 t he Gherh@éres,aWimingtona MAnkdhe 558nindimodifier] evas auictasad c oot gmercaany of

cl ai ms 53. t 7. . eby. t he nodi.ficati i coupl.ed to ,th ucleic acid
S0 e Blerpatiohf CHemiHhE Wkl M B5A9 NtheiR dP U il SHicesd o' 3
gucl eotv:vﬁbeTtﬂiedt ?mLﬂpsGehdﬁiﬁgezi (_Ii_lr’lbqidrelﬁiﬁe_ 1009 5'(thﬁrﬁcg@dlogw Q}l&gb'wd?m%ﬂﬂ)_rt he1
"-ter n,nce_l .. . ,encel,a accor.dl n to an or .Cl al nB
to 58, %g'r@ﬂiz-@ﬂ@%ﬁﬂgp@géméé W@P@H@%@E’&edﬁﬁ%é‘s(ff?legﬁmﬁ*wgs,ty‘é{érmwréi c
aci d_argra)-wdsChse@t Ed#Qduplif@0(15 This pr Chaks o«:sgcwb&fzygm@l{eﬁgﬁl@ (@VS-Henfitad, s 1

to 59, whereby the nucleic acid i's an nucleic acid.
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
Source15RPC medium (Amersham). The 5S’DMT-group was removed with 80% acetic acid (30
min at RT). Subsequently, aqueous 2 M NaOAc solution was added and the Spiegelmer was
desalted by tangential-flow filtration using a 5 K regenerated cellulose membrane (Millipore,
Bedford, MA). |



acid. 61. The nucleic acid according to any of clains 1 to 59, whereby the
noi ety of the nucleic acid capable of binding MCP-1 consists of

L-nucl eotides. 129 62. A pharnaceutical conposition conprising a nucleic
acid according to any of clainms 1 to 61 and optionally a further
constituent, whereby the further consggtuent is selected fromthe group
conpri sing. phar maceutical |y acceptabl e excipients, pharmaceutically
acceptq,tﬂ g@tfr“m gk phar maceutically active agents. 63. The

phar maceut’i ca corrp05| tion according to claim62, whereby the
pharmaceutical conposition conprises a nucleic acid according to any of

clainmsl r Iecarler

nucl of 47 ahfutepBlinathe SEEARE pilina R RAECUAR 7 /P ShiEbeimeCiox 3ES 2
nmedi carewilently@oupleb® a4ridDpoigethylend glydvl (REG)ReT8yt the B2 -cfgdt Saemht i S for
use in human nedicine or for use in veterinary nedicine. 66. Use of a
.nucleic acid according to any of clains 1 to 61 for the manufacture of a
di-agnospt jpg, aﬁofN@R_Egge according to claim®64 or 65, whereby the

medi camnmen reat ment and/ or prevention of a disease or disorder

sel ect d@r fRHﬁﬁlatm @fmo @gyhemlp detailn gf ithe naathask fory PEGylatige ssee dinrepcanmpatant
di seas g&HﬁP'lﬁ“ﬁ‘% a{g&iﬁ’eﬁ' ’tdn%nolﬁgéd}hg%r f L e WasCRERIN G fFUhtiple

scleros roni ¢ |nf r heumat oi renal 'di seases,
r est enosixsire o£diQ (05 M), WE(S mh)gambbla’&ry% (Sammly tprepana l!yhnmmg:cnaicl agrdg'n Hzo

reactiqps r.I mar, ar o] r st hma,
conj ung? igJ/ibBP% ?Cl%bc)%{'ﬁ RERS OSP can%éédrﬁ% Q’r%‘g gl Ig‘r%@‘]é ?L%rr{‘ﬂgﬁl%é E%?a%
car di oufinal esluineaf t l,fpﬂ#srzlewaradjatstedlvmh IpSidAChsi s, psoriatic arthritis,

i nfl ammati on of the nervous system atopic dermatitis, colitis,
endonetriosis, uveitis, retinal disorders including macular degeneration,
retinal detachnent, diabetic retinopathy, retinopathy of prematurity,

retini tTHe pH artﬂ@slasgehnexrsdlutfoﬂr\wslbmgm forgeDivith i NINN4OH., ThRAM (KDY PBG-MES oUS
chorioretingpath I di opat hic

pul monaster (ki e@ﬁ?‘&?ﬁeﬁ%‘i‘%"‘% Alnersiadded S naeyeRy o mindn 40w RO OF

I nunuUNQHg Qcﬂfl@ﬁéﬁ@ﬁﬁll %Qﬂd*ﬁhﬁ!gyxélb R s ¥d<853fo wal r&iché® he %ﬁp&‘ the rea8tH mixture
i nfl ammati on, g onerul onephritis, rapid progressive glomerul onephritis,

prol i f evastkepteat §I-hvewithdMp¥aQH ﬂ%ﬂn&ﬁdéw@!lloéth?é}ﬁﬁwkﬁ ¢$hfer- obstructi ve
nephropat hy, acute tubul ar necrosis, and diffuse gl onerul oscl erosi s,
system c | upus erythemat osus, chroni c bronchitis, Behcet's disease, 130
anyotrophic |lateral sclerosis (ALS), premature atherosclerosis after

Kawas akihegeattion agetureryasdulentied withrt mi wreh selutiohEsM) y4 mt huideri &, dnd deml bliffesase,
feyr onig r@ 1 WSR3RG! mﬂl%&ﬁdﬁ? %94&%1:1 B?Tgn& ’Ne%{é&’ to 95849 1" 1§<}n‘i'ﬁ‘9ﬁte EGylated
ranspl antation, ocar I rs t

I'seasé and neuro
carcin (Bmcgegmatwascthenepwlﬁed rm RIbHRE @ewitlc Sovree | SRPE mhealiung Mmexrsha:h)a mmmg ana,

bl mondiesroaials raieny by B o D Bhy apsa i psute bateGafist i
di seasepEG ehitedeit 394 biiee O, PEG?lated 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 Spiegelrher 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 H,O (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], phosphoric acid [2.26 ml], and 1 M NaOH [343 ml] and adding water
to a final volume of 1 I; pH = 8.4 was adjusted with 1 M HCI).



68. A conplex conprising a chenokine and a nucleic acid according to any of
clains 1 to 61, whereby the chenokine is selected fromthe group conprising
eotaxin, MCP-1, MCP-2 and MCP-3, whereby preferably the conplex is a
crystalllne conpl ex. 69. The conpl ex according to claim®68, whereby the
chenmolcine is selected fromthe groupgronprising human eotaxin, human
MCP-1, human MCP-2 and human MCP-3. 70. The conpl ex according to claim68
or 69, whereby the chenokine is MCP-1, whereby MCP-1 is preferably sel ected
fron1the group conpri sing human MCP-1, nonkey MCP-1, horse MCP-1, rabbit
MCP- 1, %gelrﬁ@xrgo mWas% (ﬁ@ﬂt R% £ WG ll\lw?\iabH MEieht, 40 ?PE@'I‘YHW 1

i's hunan - 1. nuc el'c aclid according to any of clains
61 for eSﬂanM@cﬁlfhempemicsaHumewﬂd:,dﬁe) washadded at 876 c,\ree)nﬁ& innig in su@plr@cmse;d f rom

the gr co eot axi n 7 c L,ng to
cl'ai m 5 Alens PALE BB vl el S PR T mt e ERRIAT BN e
eot axi Mm%ﬂmsmﬁmhmmmdltmmmmms &fr. Use according to
claim71 or 72, whereby the chenokine is MCP-1, whereby MCP-1 is preferably
selected fromthe group conprising human MCP-1, nonkey MCP-1, horse MCP-1,
rabbit MCP-1, bovine MCP-1, canine MCP-1 and porcine MCP-1, nore preferably

MCP- 1 iThelve4680n Miktute wad blended with A0ml QfeatSoRutiva (@ V), Nan®Y @l BUREFUB ¢0.0eM
antagoni st or a chenol dne a ?oni st conprising the fol | ow ng steps: 131

provi ditrigthulammeniu aeetatn kbl @) A heateslyiorgSC Tand? MinalheRECHated SPicEsNGe
agoni sty AhQVHHiAE vy RBLEPEICCwith IsduRe q@kﬁmﬂe&lmqme%mﬁb st ah Jcem%le

providing a test systemwhich provides a signal in the presence of

chenol cgredient(uften Bs bulfierd?: @1 M wiethirisrimenivg aestate in 2astpnitd rEﬁCer?gﬁleeteﬁer

t he ca gl S n t t her
the candiodoplrd ta PeCyMial SHBRARE 103 E IERALTFroBlte BBRLE witf 8 by e
chem)klzmé% fass edsessead by HBRC) h;eerg rcombirednaprd sdixgl wuha40 m! MDR- NaONCP Theand

met hod acc cl aj. 4 I eb he che
el ect REGIH SRIEITE o Ari el by rasablon SlHHoR ok erte e ,
and hurmanbfg?e,um e, BEGfOr d according to claim74 or 75, whereby the
chenoki ne i s MCP- V\/nereby -1 is preferably selected fromthe group
conpri si ng human NCP- 1, nonkey MCP-1, horse MCP-1, rabbit MCP-1, bovine
MCP-1, canine MCP-1 and porcine MCP-1, nore preferably MCP-1 is human
MCP-1. 77. A nmethod for the screening of a chenoki ne agoni st and/or a
chenoki ne ant agoni st conprising the follow ng steps: providing a chenokine
i mobi | Example 4° o DstergtinatignoefBinding Gonstantsi(FulBewn dss) di ng a nucl ei ¢ aci d
according to any of clains 1 to 61, preferably a nucleic acid according to
any of clains 1 to 52 which is |abelled, :

Direct pull-down assay

The affinity of aptamers to D-MCP-1 was measured in a pull down assay format at 20 or 37°C,
respectively. Aptamers were 5’-phosphate labeled by T4 polynucleotide kinase (Invitrogen,
Karlsruhe, Germany) using [y-*?P]-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-HC1 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/ml 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



132 determ ni ng whet her the candi date chenol ci ne agoni st is a chenokine
agoni st and/ or whet her the candi date chenol ci ne- antagoni st i s a chenoki ne
ant agoni st, whereby the chenokine is selected fromthe group conprising
eotaxin, MCP-1, MCP-2 and MCP-3. 78. The nethod according to claim 77,
characterised in that the determninggds carried out such that it is
assessed whether the nucleic acid is replaced by the candi date chenoki ne

agoni 5%;&Ecﬁ¥lo%¥CR89{f9ﬁt USAL Walchl R %@&@g%‘g&},bme@ Jhs%wzﬁam%ffap%ﬂ& di ng

to claim?77 or wher éby t'he chenoki ne ect ed romthe group
conpri s¢sng>end¢dam eootak velumg Lafeth pCParticles wmqkmt:ﬁn Zuspedsion rfan 30/@Rin3at the0.

The et ho cc [o.an of cl.ai reby the chemplcine is
MCP- 1, rﬁqgcrneﬁy{% Fgn pre ereet xer%c}bghfe;r gho ’V“&rgﬁ% tlgl Hg human
MCP- 1, sﬂiﬁﬁkz&;bnl‘daﬁhtéz aﬁwrdsﬁcWﬂib supa'hbdaht ddRpprophisxe iviehilgPrHe, pdiéUh tage ofCP- 1

and po ref erably MCP-1 for the
det ect i® ‘Qﬁ‘ “ﬁ’sc%l@hfrap st BipFong %ﬂ‘f@a"é’n Bti’éqt@ng&ddl)%g:gr]dlaﬂe Tl‘ésoéﬁifmbf |
cl ai M5 cdndightd ere\BREBEY by NRing RN BRolithnRe(GCART; Eritfch Sodhvarp S

conpri si gg eot axi n, $l’ Il\r/rEP and a%CF’ d82 The ki tc acgor di ngu{rgycl aim
81, whdt ;assmnméﬁmmomgtma ected fromthe group conprising human

eot axi n, human MCP-1, human MCP-2 and human MCP-3. 83. The kit according

. to claim81l or 82, whereby the chenokine is MCP-1, whereby MCP-1 is

pref er C 0, e group conprising human MCP-1, nonkey MCP-1,

hor se %ﬁﬂéﬁivgg’gﬁsio%%wbovi ne MCP-1, canine MCP-1 and porcine MCP-1,
nore preferably MCP-1 is human MCP-1. 84. A chenoki ne ant agoni st

obt ai napl e by, t he net a i to,.any of clains 74.t0 8 vvhereb t he
chem)kleihe OTer 1o qomAaL, Iy Q?fé&e%?h]‘?@dﬂ gd’bndd PRmELS: 2 SEMREHTve NE AKBPIIS and
MCP- 3. pedfdrinedd¥or THi€ patpesethe tRost RGO tEherop@lakle %str@d@b@ivmyaébelw geeby
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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 penicillin, 50 pg/ml streptomycin and 50 uM B-

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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Determination of half-maximal effective concentration (ECsg) for human MCP-1

After stimulation of THP-1 cells with various hMCP-1 concentrations and plotting the difference
between the maximal and the baseline signals, a dose-response curve for human MCP-1 was
obtained, indicating a half effective concentration (ECso) of about 2 — 4 nM (Fig. 11). This

concentration was used for the further experiments on inhibition of Ca™*-release by Spiegelmers.
Determination of half-maximal effective concentration (ECsg) for murine MCP-1
After stimulation of THP-1 cells with various mMCP-1 concentrations and plotting the

difference between the maximal and the baseline signals, a dose-response curve for murine

MCP-1 was obtained, indicating a half effective concentration (ECsp) of about 5 nM (Fig. 28).
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This concentration was used for the further experiments on inhibition of Ca™-release by

Spiegelmers.

Example 6: Determination of Inhibitory Concentration in a Chemotaxis Assay

THP-1 cells grown as described above were centrifuged, washed once in HBH (HBSS,
containing 1 mg/ml bovine serum albumin and 20 mM HEPES) and resuspended at 3 x 10°
cells/ml. 100 pl of this suspension were added to Transwell inserts with 5 um pores (Corning,
#3421). In the lower compartments MCP-1 was preincubated together with Spiegelmers in
various concentrations in 600 pl HBH at 37°C for 20 to 30 min prior to addition of cells. Cells
were allowed to migrate at 37°C for 3 hours. Thereafter the inserts were removed and 60 pu! of
440 pM resazurin (Sigma) in phosphate buffered saline was added to the lower compartments.
After incubation at 37°C for 2.5 hours, fluorescence was measured at an excitation wavelength
of 544 nm and an emission wavelength of 590 nm in a Fluostar Optima multidetection plate
reader (BMG). ' | '

. Determination of half-maximal effective concentration (ECs) for human MCP-1

After 3 hours migration of THP-1 cells towards various human MCP-1 concentrations, a dose-
response curve for human MCP-1 was obtained, indicating a maximal effective concentration of
about 1 nM and reduced activation at higher concentrations (Fig. 14). For the further
experiments on inhibition of chemotaxis by Spiegelmers a MCP-1 concentration of 0.5 nM was

used.
Determination of half-maximal effective concentration (ECsq) for murine MCP-1

After 3 hours migration of THP-1 cells towards various murine MCP-1 concentrations, a dose-
response curve for murine MCP-1 was obtained, indicating a maximal effective concentration of
about 1 — 3 nM and reduced activation at higher concentrations (Fig. 30). For the further
experiments on inhibition of chemotaxis by Spiegelmers a murine MCP-1 concentration of 0.5

nM was used.



Gn Pro
Ser Lys
Ser Arg
Val Cys
Asp Arg
Ser Ala

a I
G iy R Raffi oSt Pl i

Asp Al a
Met Ile
Cys Pro
Al a Asp
Asn G n
Leu Arg

Val Asn Ala Pro Leu Thr Cys Cys
Pro Met Ser Arg Leu GQu Ser Tyr
Lys Gu Ala Val Val Phe Val Thr
Pro Lys Lys Qu Trp Val G n Thr
Met Arg Ser Gu Pro Ty Thr Leu
Ser Ser Ala Pro Leu Asn Val Lys

<21

Tyr
Lys
Lys
Tyr
Phe
Leu

Ser Phe Thr 1. 51015
Arg Ile Thr 202530 Ser
Leu Lys 354045 Arg Gu
Il e 505560 Lys Asn Leu
65707580 Lys Thr Al a
859095 Thr Arg Lys Ser

BRI 212 P

<213> Maca nul atta <400> 3

7.1 Specificity assessment of NOX-E36. 181-A2-018 and‘mNOX-E36
The Biacore 2000 instrument (Biacore AB, Uppsaia, Sweden) was used to analyze binding of

nucleic acids to human MCP-1 and related proteins. When coupling was to be achieved via
amine groups, the proteins were dialyzed against water for 1 — 2 h (Millipore VSWP mixed
cellulose esters; pofe size, 0.025 uM) to remove interfering amines. PioheerFl or CM4 sensor
chips (Biacore AB) were activated before protein coupling by a 35-pl injection of a 1:1 dilution
of 04 M NHS and 0.1 M EDC at a flow of 5 pl/min. Chemokine was then injected in
concentrations of 0.1 — 1.5 pg/ml at a flow of 2 pl/min until the instrument’s response was in the
range of 1000 — 2000 RU (relative units). Unreacted NHS esters were deactivated by injection of
35 ul ethanolamine hydrochloride solution (pH 8.5) at a flow of 5 pl/min. The sensor chip was
primed twice with binding buffer and equilibrated at 10 pl/min for 1 — 2 hours until the baseline
appeared stable. For all proteins, kinetic parameters and dissociation constants were evaluated by
a series of Spiegelmer injections at concentrations of 1000, 500, 250, 125, 62.5, 31.25, and 0 nM
in selection buffer (Tris-HCI, 20 mM; NaCl, 137 mM; KCl, 5 mM; CaCl,, 1 mM; MgCl,, 1 mM;
Tween20, 0.1% [w/v]; pH 7.4). In all experiments, the analysis was performed at 37°C using the
Kinject command defining an association time of 180 and a dissociation time of 360 seconds at a
flow of 10 ul/min. Data analysis and calculation of dissociation constants (Kp) was done with
the BlAevaluation 3.0 software (BIACORE AB, Uppsala, Sweden) using the Langmuir 1:1
stochiométric fitting algorithm.

7.1.1 NOX-E36 and 181-A2-018 (human-MCP-1 speciﬁc nucleic acids)
Only for human MCP-1 all sensorgrams are depicted (Figs 17 and 20, respectively); for the other

proteins, only the sensorgram obtained with 125 nM Spiegelmer concentration is shown for sake
of clarity (Figs. 18/19 and 21/22).

Analysis of the NOX-E360hMCP-1 interaction: recombinant human MCP-1 was immobilized
on a PioneerF1 sensor chip following the manufacturer’s recommendations (amine coupling
procedure) until an instrument response of 1381 RU (relative units) was established. The
determined dissociation constant (Kp) for NOX-E36 binding to human MCP-1 was ca. 890 pM
(Fig. 17). : |
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Analysis of the 181-A2-018hMCP-1 interaction: recombinant human MCP-1 was immobilized

on a CM4 sensor chip following the manufacturer’s recommendations (amine coupling

procedure) until an instrument response of 3111 RU (relative units) was established. The

determined dissociation constant (Kp) for 181-A2-018 binding to human MCP-1 was ca. 370 pM
(Fig. 20).

To determine the specificity of NOX-E36 and 181-A2-018, various human MCP-1 family
proteins as well as human eotaxin were immobilized on a PioneerF1- and a CM4 sensor chip
(hMCP-1, 1754 RU; hMCP-2, 1558 RU; hMCP-3, 1290 RU; eotaxin, 1523 RU). Kinetic
analysis revealed that NOX-E36 binds to eotaxin and hMCP-2 with dissociation constants (Kp)
of 5 - 10 nM; hMCP-3 was not recognized (Figs. 18 and 24A). 181-A2-018, in contrast, binds
eotaxin, h(MCP-2 and hMCP-3, but with slightly lower affinity (10 ~ 20 nM; Figs. 21 and 24A).

Interspecies cross-reactivity of NOX-E36 and 181-A2-018 was assessed using amino-coupling
immobilized MCP-1 from human (1460 RU), monkey (1218 RU), pig (1428 RU), dog (1224
-RU), rabbit (1244 RU), rat (1267 RU), and mouse (1361 RU) on a PioneerF1 and a CM4 sensor
chip. 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
recognized by NOX-A2-018 (Figs. 22 and 24A).

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-RNA) 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
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SA-Chip surface) whereas on flow cell 2, an unspecific D-peptide was immobilized to determine

-unspecific binding of the aptamer. Fig. 32 shows a sensorgram of the D-NOX-E36 kinetic for
binding to murine D-MCP-1 with a calculated dissociation constant (Kp) of 200 — 300 pM.
mNOX-E36 does not bind human p-MCP-1 (Fig. 33); for sake of clarity, only the sensorgram
obtained with 125 nM Spiegelmer is shown.

7.2 Selectivity assessment of NOX-E36
Selectivity of NOX-E36 was assessed by surface plasmon resonance analysis by immobilizing

5’biotinylated NOX-E36 on a Streptavidin (SA-Chip). 352 RU of NOX-E36 on flowcell (FC) 1
and equal amount of 5’-terminal biotinylated non-functional control Spiegelmer (POC) on FC 2
were immobilized by streptavidin/biotin binding. FC3 was used as surface control to determine

unspecific binding to the dextran-SA sensor surface.

100 nM of a panel of human chemokines from all four subgroups (CC, CXC, CX3C, and XC)
were injected for 360s and complexes were allowed to dissociate for 360s at a flow of 10ul/min
and 37°C. Response units after association (Resp.1; degree of interaction) and after dissociation
(Resp.2, affinity of interaction) were plotted. After each injection the chip surface was
regenerated with a 240s of 1 M sodium chloride with 0,1% Tween; immobilized Spiegelmers
were subsequently allowed to refold for 2 minutes at physiological conditions (running buffer).
Injection of each chemokine v;'as repeated 3 times. CXCL1, CXCL2, CXCL6 and CXCL9
showed unspecific binding to ribomicleic acids and chip dextran surface. Specific high-affinity
binding to immobilized NOX-E36 could only be detected for CCL2/MCP-1, CCL8/MCP-2,
CCL11/eotaxin, CCL3/MIP1qa, and CXCL7/NAP-2 (Fig. 24B). The finding that MCP-2 and
eotaxin are bound by NOX-E36 is not surprising due to the relatively high homology between
these chemokines and MCP-1 of 62 and 70 %, for the unexpected positives CCL3/MIP-1a and
CXCL7/NAP-2, in vitro tests for functional inhibition have been performed or are currently
being established, respectively.

Finally, the kinetic parameters of interaction between NOX-E36 and. CCL2/MCP-1,
CCL8/MCP-2, CCLI11/eotaxin, CCL3/MIPla, CXCL7/NAP-2, CCL7/MCP-3 and CCL13/MCP-
4 were determined in the "inverted" systefn. Here, the chemokines were immobilized and free
NOX-E36 was injected (for the detailed protocol, see 7.1). Kinetic data are summarized in
Fig. 24C.
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7.3 Assessment of anti-MIP-1a Functionality in vitro
Biacore measurements had shown cross reactivity of NOX-E36 with MIP-1a. By employing a
functional, cell culture-based in vitro assay it should be checked if mere Biacore binding of

NOX-E36 to MIP-1a also translates to functionality, e.g. antagonism.

To achieve this, chemotaxis experiments with THP-1 cells were performed that can be
stimulated by MIP-1 a. THP-1 cells grown as described above were centrifuged, washed once in
HBH (HBSS, containing 1 mg/ml bovine serum albumin and 20 mM HEPES) and resuspended
at 3 x 10° cells/ml. 100 pl of this suspension were added to Transwell inserts with 5 um pores
(Corning, #3421). In the lower compartments MIP-la was preincubated together with
Spiegelmers in various concentrations in 600 ul HBH at 37°C for 20 to 30 min prior to addition
of cells. Cells were allowed to migrate at 37°C for 3 hours. Thereafter the inserts were removed
and 60 pl of 440 pM resazurin (Sigma) in phosphate buffered saline was added tovthe lower
compartments'. After incubation at 37°C for 2.5 hours, fluorescence was measured at an
excitation wavelength of 544 nm and an emission wavelength of 590 nm in a Fluostar Optima

multidetection plate reader (BMG).

After 3 hours migration of THP-1 cells towards various human MIP-1a concentrations, a dose-
response curve for human MIP-la was obtained, indicating a half-maximal effective
concentration of about 1 nM and reduced activation at higher concentrations (Fig. 24D). For the
further experiments on inhibition of chemotaxis by Spiegelmers a MIP-1a concentration of 0.5

nM was used.

Experiments for determination of chemotaxis inhibition by NOX-E36 were performed with a
stimulus of 0.5 nM MIP-1a. It could be clearly shown that NOX-E36 does not inhibit MIP-1a
induced chemotaxis up to the highest tested concentration of 1 uM MIP-1a. As positive control,
the respective experiment with MCP-1 as stimulus was performed in parallel (Fig. 24E).
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Blocking proinflammatory mediators has become a successful approach for the treatment of
chronic inflammation (Steinman 2004). In addition to TNF and interleukins, CC-chemokines are
important candidates for specific antagonism because CC-chemokines mediate leukocyte
recruitment from the intravascular space to sites of inflammation (Baggiolini 1998, Luster 2005).
There is very strong evidence that MCP-1 (= CCL2) and its respective chemokine receptor
CCR2 play a crucial role in autoimmune tissue injury such as the clinical manifestations of
systemic lupus erythematosus (Gerard & Rollins 2001). For example, MRLP™" micé deficient
either for the Ccl2 or the Ccr2 gene are protected from lupus-like autoimmunity (Perez de Lema
2005, Tesch 1999). Hence, the CCL2/CCR2 axis may represent a promising therapeutic target,
e.g. for lupus néphritis. In fact, delayed gene therapy or transfer of transfected cells, both
resulting in in situ production of an NH,-truncated MCP-1, markedly reduced autoimmune tissue
injury in MRL™" mice. However, such experimental approaches cannot be used in humans
because of irrepressible antagonist production and tumor formation (Hasegawa 2003, Shimizu
2004). Therefore, it remains necessary to develop novel CCL2 ar}tagonisté with favorable
pharmacokinetic profiles in vivo. In this example it is shown that blockade of murine CCL2 with
the anti-mCCL2 Spiegelmer mNOX-E36 or mNOX-E36-3'PEG would be suitable for the
treatment of lupus nephritis and other disease manifestations of systemic lupus erythematosus.
Late onset of mCCL2 Spiegelmer therapy effectively improves lupus nephritis, autoimmune
peribronchitis, and lupus-like skin disease in MRL™ " mice, independent of any previous
problem associated with therapeutic CCL2/CCR2 blockade.

Animals and Experimental Protocol

Ten week old female MRL™"™ mice were obtained from Harlan Winkelmann (Borchen,
Germany) and kept under normal housing conditions in a 12 hour light and dark cycle. Water
and standard chow (Ssniff, Soest, Germany) were available ad libitum. At age 14 weeks, groups
of 12 mice received subcutaneous injections of Spiegglmers in 5 % glucose (injection volume, 4
ml/kg) three times per week as follows: mNOX-E36, 1.5 pumol/kg; mNOX-E36-3'PEG, 0.9
umol/kg; nonfunctional control Spiegelmer PoC (5’-UAAGGAAACUCGGUCUGAUGCGGU
AGCGCUGUGCAGAGCU-3%), 1.9 umol/kg; PoC-PEG, 0.9 prfxol/kg; vehicle (5 % glucose).
The plasma levels of mNOX-E36 and mNOX-E36-3'PEG were determined from blood samples

taken weekly from the retroorbital sinus 3 or 24 hours after injection, respectively. Spiegelmer
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method as described in Example 8. Mice were sacrificed by cervical dislocation at the end of

week 24 of age.

Evaluation of systemic lupus
Skin lesions were recorded by a semiquantitative score (Schwarting 2005). The weight ratio of
spleen and the bulk of mesenterial lymphnodes to total body weight were calculated as markers
of the lupus-associated lymphoproliferative syndrome. Blood and urine samples were collected
from each animal at the end of the study: period by bleeding from the retro-orbital venous plexus
. under general anesthesia with inhaled ether. Blood and urine samples were collected from each
animal at the end of the study and urine albumin/creatinine rétio and serum dsDNA autoantibody
IeG isoiype titers were determined as previously described (Pawar 2006). Glomerular filtration
rate (GFR) was determined at 24 weeks by clearance kinetics of plasma FITC-inulin (Sigma-
Aldrich, Steinheim, Germany) 5, 10, 15, 20, 35, 60, and 90 minutes after a single bolus injection
(Qi 2004). Fluorescence was determined with 485 nm excitation and read at 535 nm emission.
GFR was calculated based on a two-compartment model using a non-linear regression curve-
fitting software (GraphPad Prism, GraphPad Software Inc., San Diego, CA). Serum cytokine
levels were determined using commercial ELISA kits for IL-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
severity 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).
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<211> AG ?gﬂ&ﬁné’ %ﬂ%&léﬁxbﬁgﬁ? WP 11285 rat anti-Mac2 (macrophages, Cederlane, Ontario,

Canada, 1:50), anti-mouse CD3 (1:100, clone 500A2, BD), anti-mouse IgG; (1:100, M32015,

Caltag Laboratories, Burlingame, CA, USA), anti-mouse IgG,, (1:100, M32215, Caltag), anti-

" mouse C3 (1:200, GAM/C3c/FITC, Nordic Immunological Laboratories, Tilburg, Netherlands).
Negative controls included incubation with a respective isotype antibody. For quantitative - '

analysis glomerular cells were counted in 15 cortical glomeruli per section. Glomerular Ig and

C3c deposits were scored from 0-3 on 15 cortical glomerular sections.

RNA preparation and real-time quantitative (TagMan) RT-PCR

Renal tissue from each mouse was snap frozen in liquid nitrogen and stored at -80°C. From each
animal, total renal RNA preparation and reverse transcription were performed as described
(Anders 2002). Primers and probes were from PE Biosystems, Weiterstadt, Germany. The used
primers (300 nM) used for detection of Ccl2, Ccl5 andl8S rRNA , predeveloped TagMan assay

reagent from PE Biosystems.

Flow cytometry _

Total blood and bone marrow samples were obtained from mice of all groups at the end of the
study. Flow cytometry was performed using a FACScalibur machine and the previously
characterized MC21 anti-mCCR2 antibody (Mack 2001). A biotinylated anti-rat IgG antibody
(BD Biosciences) was used for detection. A rat IgGy, (BD Biosciences) was used as isotype

control.

Statistical analysis
Data were expressed as mean + standard error of the mean (SBM). Comparison between groups
were performed using univariatt ANOVA. Posthoc Bonferroni’s correction was used for

multiple comparisons. A value of p < 0.05 was considered to indicate statistical significance.

Sandwich Hybridisation Assay

~ Amount of Spiegelmer in the samples was quantified by a sandwich hybridisation assay based on
an assay as described by Drolet et al. 2000 (Pharm Res 17:1503). Blood samples were collected
in paralle] to follow the plasma clearance of NOX-E36. Selected tissues were prepared to

determine Spiegelmer concentrations.
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Spiegelmer mNOX-E36 was quantified by using a non-validated sandwich hybridisation assay.
Briefly, the mNOX-E36 capture probe (Seq.ID.: 281) was immobilized to white DNA-BIND
96well plates (Corning Cbsta.r, Wiesbaden, Germany) at 0.75 mM in 0.5 M sodium phdsphate,
1 mM EDTA, pH 8.5 over night at 4°C. Wells were washed twice and blocked with 0.5% w/v
BSA in 0.25 M sodium phosphate, 1 mM EDTA, pH 8.5 for 3 h at 37°C, washed again and
stored at 4°C until use. Prior to hybridisation, wells were pre-warmed to 37°C and washed
twice with pre-warmed wash buffer (3#SSC, 0.5% [w/v] sodium dodecyl sarcosinate, pH 7.0;
in advance a 20x stock [3 M NaCl, 0,3 M NajCitrate) is prepared without sodium

lauroylsarcosine and diluted accordingly).

Sample preparation

All samples were assayed in duplicates. Plasma samples weré thawed on ice, vortexed and
spun down briefly in a cooled tabletop centrifuge. Tissue homogenates were thawed at RT and
centriﬁlged 5 min at maximum speed and RT. Only 5 pl each sample were removed for the
assay, and afterwards returned tc; the freezer for storage. Samples were diluted with
hybridisation buffer (8 nM mNOX-E36 detection probe [Seq.ID:282] in wash buffer) at RT

according to the following scheme:

1:30 5 pl sample  + 145 pl hybridisation buffer
1:300 | - 20pul1:30 + 180 pl hybridisation buffer
1:3000 20 pl 1:300  + 180 pl hybridisation buffer
1:30000 20 pl 1:3000  + 180 pl hybridisation buffer

All sample dilutions were assayed. mNOX-E36 standard was serial diluted to a 8-point
calibration curve spanning the 0-4 nM range. No QC samples were prepared and assayed.

Calibration standard was identical to that of the in-study samples.

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
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streptavidin alkaline phosphatase diluted 1:5000 in 1x TBST for 1 h at room temperature. To
remove unbound conjugate, wells were washed again with 1x TBST and 20 mM Tris-Cl, 1 mM
MgCl2, pH 9.8 (twice each). Wells were finally filled with 100 ml CSDP substrate (Applied
Biosystems, Darmstadt, Germany) and incubated for 45 min at room temperature.
Chemiluminescence was measured on a FLUOstar Optima microplate reader (BMG

Labtechnologies, Offenburg, Germany).

Data analysis ‘
The following assayed sample dilutions were used for quantitative data analysis:
rat EDTA plasma 1:2000

The data obatained from the vehicle group (no Spiegelmer was adminstered) was subtracted as
background signal. -

The sandwich hybridisation assay as described herein also works in similar fashion for
Spiegelmer NOX-36, NOX-E36-5°-PEG and NOX-E36-3’-PEG whereby the respective NOX-
E36 capture probe (Seq.ID:255) and the respective NOX-E36 detection probe (Seq.ID:256) has

to be used (data not shown).
Results

mNOX-E36-3'PEG improves survival and kidney disease of MRL*™P" mice

Female MRL™ mice develop and subsequentially die from proliferative immune complex
glomerulonephritis with striking similarities to diffuse proliferative lupus nephritis in humans. In
this therapeutic study design, treated MRL™™ mice were treated with pegylated and
unpegylated anti-mCCL2 Spiegelmer, pegylated and unpegylated control ("PoC")-Spiegelmer or
vehicle from week 14 to 24 of age. At this time point vehicle, PoC or PoC-PEG-treated
MRL"™" mice showed diffuse proliferative glomerulonephritis characterized by glomerular
macrophage infiltration and a mixed periglomerular and interstitial inflammatory cell infiltrate
consting of glomerular and interstitial Mac2-positive macrophages and interstitial CD3-positive
lymphocytes (Figs. 34 and 35). mNOX-E36-3'PEG improved the activity and chronicity index of
lupus nephritis as well as the forementioned markers of renal inflammation (Fig. 35). The
unpegylated molecule mNOX-E36 was less effective on the chronicity index and interstitial
macrophage and T cell counts (Fig. 35). Advanced chronic kidney disease was further illustrated
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by tubular atrophy and confluent areas of interstitial fibrosis in vehicle-, PoC-, and PoC-PEG-
treated mice (Fig. 34). Applying morphometry to quantify these changes, it was found that
pegylated and unpegylated mNOX-E36 reduced interstitial volume, tubular cell damage, and
tubular dilation, all being markers of the severity and prognosis of chronic kidney disease
(Fig. 36). mNOX-E36-3'PEG but not unpegylated mNOX-E36 improved 50% mortality (Fig.
| 37). Thus, mNOX-E36-3'"PEG can reduce the number of renal macrophage and T ceil infiltrates
and improve lupus nephritis and (renal) survival of MRL'™" mice. In order to study whether
treatment with mNOX-E36 and mNOX-E36-3'PEG affects intrarenal inflammation in MRL'P"?*
mice, real-time RT-PCR was performed to assess the expression levels of the proinflammatory
chemokines CCL2 and CCLS which were previously shown to be progressively upregulated in
kidneys of MRL"""" mice during progression of renal disease (Perez de Lema 2001). Treatment
with mNOX-E36 and mNOX-E36-3'PEG from week 14 to 24 of age reduced renal expression of
CCL2 and CCL5 mRNA compared to vehicle-treated controls (Fig. 38).

Anti-CCL2 Spiegelmers reduce extrarenal autoimmune tissue injury in MRLP™" mice

Skin and lungs are also commonly affected from autoimmune tissue injury in MRL™"*" mice. In
vehicle-treated mice autoimmune lung disease was characterized by moderate peribronchiolar
and perivascular inflammatory cell infiltrates and skin lesions were observed in 60% of mice
(Figs. 39, 40 and 35). mNOX-E36 and mNOX-E36-3PEG both reduced peribronchial
inflammation and skin disease as compared to vehicle-, PoC-, and PoC-PEG-treated MRL P
mice, respectively (Figs. 39, 40 and 35). Hence, the effects of CCL2-specific Spiegelmers are not
limited to lupus nephritis but extend to other manifestations of autoimmune tissue injury in .

MRLP" mice.

mNOX-E36 and the lymphoproliferative syndrome, dsDNA autoantibodies, and serum cytokine
levels in MRL"™" mice

Female MRL™" mice develop a lymphoproliferative syndrome characterized by massive
‘splenomegaly and bulks of cérvical, axillary, inguinal, and mesenterial lymph nodes. mNOX-
E36 and mNOX-E36-3'PEG both had no effect on the weight of spleens and lymph nodes in
MRLP™* mice (Fig. 41). Autoimmuhity in MRL™"" mice is characterized by the production of
autoantibodies against multiple nuclear antigens inciuding dsDNA. In 24 week old MRL"¥
mice serum dsDNA IgG, IgG,, 1gGa,, IgGyp autoantibodies were present at high levels. mNOX-
E36 and mNOX-E36-3'PEG both ﬁad no effect on either of these DNA autoantibodies (Fig. 41).

Lupus-like disease in vehicle-treated MRL™ " mice was characterized by elevated serum levels
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of IFN-qa, IL-12p40, and IL-6. mNOX-E36 and mNOX-E36-3'PEG both had no effect on either
of these inflammatory mediators (Fig. 41). Thus, both mNOX-E36 variants do not affect
lymphoproliferation, anti-dssDNA IgG production, and serum cytokine levels in MRL®™" mice.

Plasma levels of mNOX-E36 and mNOX-E36-3'PEG in MRLP""" mice

mNOX-E36 and mNOX-E36-3'PEG plasma levels were determined at weekly intervals in order
to monitor drug exposure during progressive kidney disease of MRL™® mice. The median
plasma levels of mNOX-E36 3 h after injection and mNOX-E36-3'PEG 24 h after injection were
approximately 300 nM and 1 pM throughout the study,- respectively (Fig. 42). Thus, pegylation
increased the plasma levels of mNOX-E36 and the progressive kidney disease of MRLP"" mice

did not modulate the pharmacokinetics of both Spiegelmers.

mNOX-E36-3'PEG blocks the emigration of monocytes from the bone marrow

Monocyte emigration from bone marrow during bacterial infection was shown to involve
chemokine receptor CCR2 (Serbina 2006), but the role of CCL2 in the context of autoimmunity
remains hypothetical. Therefore, the CCR2-positive’ monocyte population in peripheral blood
and bone marrows in mice of mNOX-E36-3'PEG- and vehicle-treated groups of 24 week old
MRLP™" mice was examined. Treatment with mNOX-E36-3'PEG 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 MRL'P"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"P" 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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Example9: Therapy of diabetic nephropathy in unilaterally nephrectomized diabetic
- mice with anti-mMCP-1 Spiegelmer

Diabetic nephropathy remains a leading éause of end-stage renal disease because targeting the
angiotensin-dependent pathomechanisms does not always prevent disease progression (Zimmet
2001; Ritz 1999; United States Renal Data System 2004; Svensson 2003). Hence, other

treatment strategies are required to add on to the therapeutic armament for diabetic nephropathy.

Data from recent experimental studies relate the progression of diabetic nephropathy to
intrarenal inflammation (Galkina 2006; Mora 2005; Meyer 2003; Tuttle 2005). For example,
mycophenolate mofetil, methotrexate or irradiation reduce urinary albumin excretion, and
glomerulosclerosis in rats with streptozotocin-induced diabetic nephropathy (Yozai 2005;
Utimura 2003). Yet, the molecular and cellular mechanisms of intrarenal inflammation in
diabetic nephropathy remain -poorly characterized. Patients with diabetic nephropathy have
increased serum levels of acute phase markers of inflammation but this may not represent
intrarenal inflammation (Dalla Vestra 2005; Navarro 2003). Patients with diabetic nephropathy
excrete high levels of the CC-chemokine monocyte chemoattractant protein 1 (MCP-1/CCL2) in
the urine whiéh may be more specific for intrarenal inflammation (Morii 2003; Tashiro 2002;
Takebayashi 2006). In fact, MCP-1/CCL2 is expressed by human mesangial cells exposed to
either high glucose concentrations or advanced glycation end products (Thm 1998; Yamagishi
2002). CCL2 is involved in the complex multistep process of leukocyte recruitment from
intravascular to extravascular compartments, i.e. glomeruli and the renal interstitium (Baggiolini
1998). In fact, macrophage infiltrates are a common finding in human and experimental diabetic
glomerulosclerosis and tubulointerstitial injury (Bohle 1991; Furuta 1993; Chow 2007). Ccl2-
deficient type 1 or type 2 diabetic mice have lower glomerular macrophage counts which is
associated with less glomerular injury (Chow 2004; Chow. 2006). In these studies the functional
role of CCL2 for glomerular pathology of type 1 and type 2 diabetic nephropathy was also
demonstrated. Hence, CCL2 may represent a potential therapeutic target for diabetic
nephropathy, and suitable CCL2 antagonists with favourable pharmacokinetic profiles should be
validated in this disease context. In this example we report the effects of the PEGylated anti-
CCL2 Spiegelmer mNOX-E36-3'PEG in type 2 diabetic db/db mice with advanced diabetic
nephropathy. We shown that an anti-CCL2-Spiegelmer would be suitable for the treatment of
diabetic nephropathy.
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Animals and Experimental Protocol
Male 5 week old C57BLKS db/db or C57BLKS wild-type mice were obtained from Taconic
(Ry, Denmark) and housed in filter top cages with a 12 hour dark/light cycle and unlimited
access to food and water for the duration of the study. Cages, bedding, nestlets, food, and water
were sterilized by autoclaving before use. At the age of 6 weeks uninephrectomy ("1K" mice) or
sham surgery ("2K" mice) was performed through a 1 cm flank incision as previously described
in db/db and wild-type mice (Bower 1980). In mice of the sham surgery groups the kidney was
left in situ. 10 weeks later, at the age of 4 months, 1K db/db mice were divided in two groups
that received three times per week subcutaneous injections with either mNOX-E36-3'PEG or
PoC-PEG in 5% glucose (dose, 0.9 pmol/kg; injection volume, 1 ml/kg). Treatment was
continued for 8 weeks (until the age 6 months) when the animals were sacrificed and the tissues
‘were obtained for histopathological evaluation. All experimental procedures had been approved

by the local government authorities.

Evaluation of diabetic nephropathy

All immunohistological studies were pefformed on paraffin-embedded sections as describéd‘
(Anders 2002). The following antibodies were used as primary antibodies: rat anti-Mac2
(glomerular macrophages, Cederlane, Ontario, Cahada, 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 um-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 arid real-time quantitative (TagMan) RT-PCR
was done from deparaffinized glomeruli. After incubation in lysing buffer (10 mM Tris-HCI, 0.1
mM EDTA, 2 % SDS and 20 pg/ml proteinase K) for 16 h at 60°C, phenol-chloroform-based
RNA extraction was performed. Glomerular RNA was dissolved in 10 pl RNAse free water.
Reverse transcription and real time RT-PCR from total organ and giomerular RNA was
performed as described (Anders 2002, Cohen 2002). Controls consisting of ddH,O were negative
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for target and housek_eeper genes. Oligonucleotide primer (300 nM) and probes (100 nM) for
mCcl2, Gapdh, and 18 S IRNA were predeveloped TagMan assay reagents from PE. Primers and
probes were from ABI Biosystems, Weiterstadt, Germany. Glomerular filtration rate (GFR) was
determined by clearance kinetics of plasma FITC-inulin (Sigma-Aldriéh, Steinheim, Germany)
5, 10, 15, 20, 35, 60, and 90 minutes after a single bolus injection (Qi 2004). Fluorescence was
determined with 485 nm excitation and read at 535 nm emission. GFR was calculated based on a
two-compartment model using a non-linear regression curve-fitting software (GraphPad Prism,
GraphPad Software Inc., San Diego, CA). All data are presented as mean + SEM. Comparison of
groups was performed using ANOVA and post-hoc Bonferroni's correction was used for

multiple comparisons. A value of p < 0.05 was considered to indicate statistical significance.

Results .

mNOX-E36-3'PEG reduces glomerular macrophage counts and global glomerulosclerosis in

unilaterally nephrectomized db/db mice

When lack of functional CCL2 is éssociated with decreased glomerular macrophage recruitment
in db/db mice (Chow 2007) and mNOX-E36-3’PEG is able to block CCL2-mediated
macrophage recruitment in vifro 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. Trgatment 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 CCL2 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 fmdinés 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-



<210> 22 <211> 44 <212> RNA 12 <213> Artificial Sequence <220> <223> MCP-1
bi nder <220> <221> L-RNA <222>(1)..(44) <223> synthetic <400> 22 agugugccag
cugugauggg ggggcgcgac ccauuuuaca cacud44 <210> 23 <211> 43 <212> RNA <213>
Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA
<222>(1)..(43) <223> synthetic 105 '
matched non-nephrectomized ("2K") db/db mice (Fig. 46). These findings show that delayed
blockade of CCL2-dependent glomerular macrophage recruitment with mNOX-E36-3’PEG

prevents global diabetic glomerulosclerosis in type 2 diabetic db/db mice.

mNOX-E36-3'PEG improves GFR in 1K db/db mice

The beneficial effects of mNOX-E36-3’PEG treatment on diabetic glomerulosclerosis in 1K
db/db mice should be associated with a better GFR. We analyzed FITC-inulin clearance kinetics |
as a marker of GFR in db/db mice (Qi 2004). As compared to a normal GFR of about 250
ml/min in db/cib mice (Qi 2004), we found a reduced GFR of was 112 + 23 ml/min in 6 months
old 1K db/db mice injected with PoC-PEG (Fig. 47). mNOX-E36-3’PEG treatment significantly
imprbved the GFR to 231 % 30 m{/min in 1K db/db mice (p < 0.001) suggesting that blocking .
CCL2-dependent glomerular macrophage recruitment can also improve renal function in type 2

diabetic mice.

mNQOX-E36-3’PEG reduces interstitial macrophage counts and tubulointerstitial injury in 1K
db/db mice

Advanced diabetic nephropathy in humans is associated with significant numbers of interstitial
macrophages and tubulointerstitial injury (Bohle 1991). In 2K db/db mice interstitial
macrophage infiltrates and significant tubulointerstitial injury does not occur before 8 months of
age (Chow 2007). Early uninephrectomy accelerates the development of tubulointerstitial
pathology in db/db mice (Ninichuk 2005), thus we quantified interstitial macrophages, tubular
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 also
prevents tubulointerstitial injury in type 2 diabetic db/db mice.
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mNOX-E36-3"PEG reduces renal expression of Ccl2 in 1K db/db mice

Macrophage inﬁitrates amplify inflammatory responses in tissue injury, e.g. local CCL2
expression. We therefore hypothesized that the mNOX-E36-3’PEG-related decrease in renal
macrophages would be associated with less renal CCL2 expression. We used real-time RT-PCR
to quantify the mRNA expression of CCL2 in db/db mice. mNOX-E36-3’PEG reduced the
mRNA levels of CCL2 in kidneys of 6 months old 1K db/db mice as compared to age-m’atched
PoC-PEG-treated mice (Fig. 49). To further assess the spatial expression of CCL2 we performed
immunostaining for CCL2 protein on renal sections. In 1K db/db mice the expression of CCL2
was markedly enhanced in glomeruli, tubuli, and interstitial cells as compared to 2K db/db or 2K
wild-type mice (Fig. 50). mNOX-E36-3’PEG markedly reduced the staining for CCL2 in all
these compartments as compared to vehicle- or PoC-PEG-treated 1K db/db mice. These data
indicate that blocking CCL2-dependent renal macrophage recruitment with mNOX-E36-3’PEG
reduces the local expression of CCL2 in 1K db/db mice.

Summary

The concept that inflammation contributies to the progression of human diabetic nephropathy
becomes increasingly accepted (Tuttle 2005); bringing MCP-1/CCL2 as a potential target to treat
this disease into the focus. In this example, we have shown that treatment of uniléterally
nephrectomized diabetic mice with mNOX-E36-3’PEG redﬁced the numbers of glomerular (and
interstitial) macrophages at 6 months of age, associated with less proliferating glomerular cells.
In addition, renal/glomerular expression of CCL2 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 funétion 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 promising 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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The features of the present invention disclosed in the specification, the claims and/or the
' drawings may both separately and in any combination thereof be material for realizing the

invention in various forms thereof.



<400> 44 gugcugcgua guggaagacu accuaugaca gccuaaugcu ggcagcac48 <210> 45
<211> 48 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220>
<221> L-RNA <222>(1)..(48) <223> synthetic <400> 45 gugcugcgga guuaaaaacu
cccuaagaca ggcuagagcc ggcagcac48 <210> 46 <211> 50 <212> RNA 23 <213>
Artificial Sequence <220> <223> MCP- 11pj nder <220> <221> L-RNA

1. A nucleic acid, preferably binding to MCP-1, selected from the group comprising type
1A nucleic acids, type 1B nucleic acids, type 2 nucleic acids, type 3 nucleic acids, type 4 nucleic
acids and nucleic acids having a nucleic acid sequence according to any of SEQ.ID.No. 87 to
115. | |

2. The nucleic acid according to claim 1, whereby 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 fifth stretch Box B35, 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 tﬁird 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 '

the seventh stretch Box B1B comprises a nucleotide sequence of CRYGCU. -

3. The nucleic acid according to claim 2, whereby



<222>(1)..(50) <223> synthetic <400> 46 gugcugcggc gugaaaaacg cccugcgacu
gcccuuuaug caggcagcac50 <210> 47 <211> 48 <212> RNA <213> Artifici al
Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA' <222>(1)..(48) <223>
synt heti c <400> 47 gugcugcgua gugaaaaacu accaacgacu ggcuagagcc ggcagcac48
<210> 48 <211> 48 <212> RNA <213> Artjigi ci al Sequence 24 <220> <223> MCP-1
bi nder <220>

the first stretch Box B1A comprises a nucleotide sequence of AGCGUG.
4. The nucleic acid according to claims 2 or 3, whereby

the second stretch éox B2 cor'nprises a nucleotide sequence of CCCGGU.
5. The nucleic acid according.to any of claims 2 to 4, whereby

the third stretch Box B3 comprises a nucleotide sequence of GUG.
6. The nucleic acid according to any of claims 2 to 5, whereby

the fourth stretch Box B4 comprises a nucleotide sequence of GUA.
7. The nucleic acid according to any of claims 2 to 6, whefeby

the fifth stretch Box B5 comprises a nucleotide sequence of GGGGGGCGCGACC.
8. The nucleic acid according‘ to any of claims 2 to 7, whereby

the sixth stretch-Box B6 comprises a nucleotide sequence of UACAUUUG.
9. The nucleic acid according to any of claims 2 to 8, whereby

the seve.nth stretch Box B1B comprises a nucleotide sequeﬁce of CACGCU.

10.  The nucleic acid according to any of claims 2 to 9, whereby the nucleic acid comprises a

nucleic acid sequence according to SEQ.ID. No 21.

11.  The nucleic acid according to claim 1, whereby the type 1B nucleic aéid comprises in 5°-
>3’ direction a first stretch Box B1A, a secdnd stretch Box B2, a third stretch Box B3, a fourth
stretch Box B4, a fifth stretch Box B3, a sixth stretch Box B6 and a seventh stretch Box B1B,
whereby



<221> L-RNA <222>(1)..(48) <223> synthetic <400> 48 gugcugcgua gugaaagacu
accugugaca gccgaaugcu ggcagcac48 <210> 49 <211> 48 <212> RNA <213>

Artificial

Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA

<222>(1)..(48) <223> synthetic <400> 49 guacugcgua guuaaaaacu accaacgacu
ggcuagagcc ggcagcac48 <210> 50 <211> ¢f <212> RNA <213> Artificial Sequence
<220> <223> MCP-1 bi nder <220>

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,

12.

13.

14,

15.

the first stretch Box B1A comprises a hucleotide sequence of AGYRUG,

the second stretch Box B2 corpprises 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 BS 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.
The nucleic acid according to claim 11, whereby

the first stretch Box B1A comprises a nucleotide sequence of AGCGUG.
The nucleic acid according to claims 11 or 12, whereby

the second stretch Box B2 comprises a nucleotide sequence of CCAGU.
The nucleic acid according to any of claims 11 to 13, whereby

the sixth stretch Box B6 comprises a nucleotide sequence of CAUUUUA.
The nucleic acid according to any of claims 11 to 14, whereby

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



25 <221> L-RNA <222>(1)..(48) <223> synthetic <400> 50 gugcugcgua
guuaaaaacu accaacgacu ggcuagagcc ggcagcac48 <210> 51 <211> 48 <212> RNA
<213> Artificial Sequence <220> <223> 4CP-1 bi nder <220> <221> L-RNA
<222>(1)..(48) <223> synthetic <400> 51 gugcugcgua guuaaaaacu accagcgaca
ggcuagagcc ggcagcac48 <210> 52 <211> 4§;<212> RNA <213> Artificial Sequence
<220> <223> MCP-1 bi nder <220> ,

16.  The nucleic acid according to any of claims 11 to 15, whereby the nucleic acid comprises
a nucleic acid sequence according to SEQ.ID.No 28 and SEQ.ID.No 27.

. 17.  The nucleic acid according to claim 1, whereby the type 2 nucleic acid comprises in 5’-

>3° direction a first stretch Box BlA,‘a second stretch Box B2, and a third stretch Box B1B,
whereby

the first stretch Box Bl A 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.

18.  The nucleic acid according to claim 17, whereby

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

19.  The nucleic acid according to any of claims 17 to 18, whereby

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

and

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

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

and

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



<221> L-RNA <222> (1)-(48) 26 <223> synthetic <400> 52 gugcugcgua
guuaaaaacu accagcgacu ggcuagagcc ggcagcac48 <210> 53 <211> 48 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA
<222>(1)..(48) <223> synthetic <400> 53 gugcugcgua gugagaaacu accaacgacu
ggcuagagcc ggcagcac48 <210> 54 <211> 4§ <212> RNA <213> Artificial Sequence
<220> <223> MCP-1 bi nder -

20.

21.

22

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

and

the third stretch Box B1B comprises a nuclectide sequence of UGC or UGCG.
The nucleic acid according to any of claims 17 to 19, whereby
the first stretch Box B1A comprises a nucleotide sequence of GCA.
The nucleic acid gccording to any of claims 17 to 20_and preferably claim 20, whereby
the third stretch Box B1B comprises a nucleotide sequence of UGCG.

The nucleic acid according to any of claims 17 to 21, whereby 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. ’

23.

The nucleic acid according to claim 1, whereby 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 optionally 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 B5SA 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 sequenceA which is selected from the
group comprising GURCUGC, GKSYGC, KBBSC and BNGC,



<220> <221> L-RNA <222>(1)..(46) <223> synthetic 27 ggcugcguag uuaaaaacua
ccagcgacug gcuagagccg gcagcc46 <210> 55 <211> 44 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA <222>(1)..(44) <223>
synt heti c <400> 55 ggcgcguagu uaaaaacuac cagcgacugg cuagagccgg cgcc44 <210>
56 <211> 46 <212> RNA <213> Artificial22Sequence <220> <223> MCP-1 bi nder

the second stretch Box B2A comprises a nucleotide sequence of GKMGU,

the third stretch Box B3 comprises a nucleotide sequence of KRRAR,

the fourth stretch Box B2B comprises a nucleotide sequence of ACKMC,

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

the sixth stretch Box BSA 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 CCUUUALU,

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.

24.  The nucleic acid according to claim 23, whereby‘
the third stretch Box B3 comprises a nucleotide sequence of GAGAA or UAAAA
25.  The nucleic acid according to claims 23 or 24, whereby -

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

26.  The nucleic acid according to any of claims 23 to 25, whereby

the fifth stretch Box B4 compﬁses a nucleotide sequence of CAGCGACU and Box B3

comprises a nucleotide sequence of UAAAA.



<220> <221> L-RNA <222>(1)..(46) <223> synthetic <400> 56 gugcgcguag
uuaaaaacua ccagcgacug gcuagagccg gcgcac4d6 28 <211> 46 <212> RNA <213>
Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA
<222>(1)..(46) <223> synthetic <400> 57 gugcgcguag ugagaaacua ccaacgacug
gcuagagccg gcgcac46 123

27.  The nucleic acid according to any of claims 23 to 25, whereby

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

28.  The nucleic acid according to any of claims 23 to 27, whereby
the seventh stretch Box B6 comprises a nucleotide sequence of UAGA.
29.  The nucleic acid according to any of claims 23 to 28, whereby

. 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 B1A comprises a nucleotide sequence of KBBSC,

and

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

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

. and

the ninth stretch Box B1B comprises a nucleotide sequence of GCNV.
30.  The nucleic acid according to claim 29, whereby
a) the first stretch Box B1A comprises a nucleotide sequence of GUGCUGC,

and

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



<210> 58 <211> 44 <212> RNA <213> Artificial Sequence <220> <223> MCP-1

bi nder <220> <221> L-RNA <222>(1)..(44) <223> synthetic <400> 58 gugccguagu
gagaaacuac caacgacugg cuagagccgg gcac44 <210> 59 <211> 44 <212> RNA <213>
Artificial Sequence 29 <220> <223> MCP-1 bi nder <220> <221> L-RNA
<222>(1)..(44) <223> synthetic <400> BRQ

b)

d)

the first stretch Box B1A comprises a nucleotide sequence of GUGCGC,

and

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

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

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

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

the ninth stretch Box B1B éomprises a nucleotide sequence of GCNS.

31.  The nucleic acid according to claim 30, whereby

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

and

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

32.  The nucleic acid according to any of claims 23 to 31, whereby the second stretch Box

B2A comprises a nucleotide sequence of GKMGU and the fourth stretch Box B2B comprises a
nucleotide sequence of ACKMC.

33.  The nucleic acid according to claim 32, whereby the second stretch Box B2A comprises a

nucleotide sequence of GUAGU and the fourth stretch Box B2B comprises a nucleotide
sequence of ACUAC.

34.  The nucleic acid according to any of claims 23 to 33, whereby

a)

b)

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

and

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

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

and



guggcguagu gagaaacuac caacgacugg cuagagccgg ccac44 <210> 60 <211> 44 <212>
RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA
<222>(1)..(44) <223> synthetic <400> 60 gucgcguagu gagaaacuac caacgacugg
cuagagccgg cgac44 <210> 61 <211> 44 <212> RNA <213> Artificial Sequence 30
<223> MCP-1 binder <220> <221> L-RNA gi322>(1)..(44) <223> synthetic <400>
61 ugcgcguagu gagaaacuac caacgacugg cuagagccgg cgcad4

‘ the eighth stretch Box B5B comprises a nucleotide sequence of GCWG.

35.  The nucleic acid according to claim 34, whereby
the sixth stretch Bbx BSA comprises a nucleotide sequence of GGC,
and
the eighth stretch Box B5B comprises a nucleotide sequence of GCCG.

36.  The nucleic acid according to any of claims 23 to 35, preferably 34 to 35, whereby the
sixth stretch Box BSA hybridizes with the nucleotides GCY of the eighth stretch Box B5B.

37.  The nucleic acid according to any of claims 23 to 26 and 28 to 36, whereby the nucleic

acid comprises a nucleic acid sequence according to SEQ.ID.No 56.

38.  The nucleic acid according to any of claims 23 to 25 and 27 to 36 , whereby 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.

39.  The nucleic acid according to claim 1, whereby the type 4 nucleic acid comprises in 5°-

>3’ direction a first stretch Box B1A, a second stretch Box B2, 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 AGCGUGDU, GCGCGAG, CSKSUU, GUGUU, and UGUU;

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

and



<210> 62 <211> 44 <212> RNA <213> artificial sequence <220> <223> MCP-1

bi nder <220> <221> L-RNA <222>(1)..(44) <223> synthetic <400> 62 gcugcguagu
gagaaacuac caacgacugg cuagagccgg cagc44 <210> 63 <211> 44 <212> RNA <213>
Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA 31
<222>(1)..(44) <223> synthetic <400> ¢z

the third stretch Box B1B comprises a nucleotide sequence selected from the group
comprising GNCASGCU, CUCGCGUC, GRSMSG, GRCAC, and GGCA.

40.  The nucleic acid according to claim 39, whereby

a) the first stretch Box B1A 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 Bok 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 UGUU,

and

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

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

and.

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

41.  The nucleic acid according to claim 40, whereby the first stretch Box B1A comprises a
nucleotide sequence of CSKSUU and the third stretch Box B1B comprises a nucleotide sequence
of GRSMSG.

42.  The nucleic acid according to claims 41, whereby the first stretch Box B1A comprises a .
nucleotide sequence of CCGCUU and the third stretch Box B1B comprises a nucleotide
- sequence of GGGCGG.

43.  The nucleic acid according to any of claims 39 to 42, whereby



gcugcguagu gagaaacuac caacgacugg cuagagccgg cagc44 <210> 64 <211> 44 <212>
RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA
<222>(1)..(44) <223> synthetic <400> 64 ggugcguagu gagaaacuac caacgacugg
cuagagccgg cacc44 <210> 65 <211> 42 <212> RNA <213> Artificial Sequence
<220> <223> MCP-1 bi nder <220> <221>147 RNA

the second stretch Box B2 comprises a nucleotide sequence of

AGGUGGGUGGUAGUAAGUAAAG.

44,  The nucleic acid according to any of claims 39 to 43, whereby the nucleic acid comprises

a nucleic acid sequence according to SEQ.ID.No 80.

45.  The nucleic acid according to any of claims 1 to 44, whereby 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.

46.  The nucleic acid according to any of claims 1 to 45, whereby 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.

47.  The nucleic acid according to any of claims 1 to 46, whereby 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.

48.  The nucleic acid according to any of claims 1 to 47, whereby the nucleic acid is capable
of binding human MCP-1.

49.  The nucleic acid according to any of claims 1 to 48, preferably claim 48, whereby the

MCP-1 has an amino acid sequence according to SEQ ID No. 1.

50. 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.

51. A nucleic acid, preferably binding to murine MCP-1, whereby the nucleic acid comprises

a nucleic acid sequence according to SEQ.ID.No. 127.

52.  The nucleic acid according to claim 50 or 51, whereby the murine MCP-1 comprises an

amino acid sequence according to SEQ ID No. 2.



<222>(1)..(42) <223> synthetic 32 <400> 65 uggcguagug agaaacuacc
aacgacuggc uagagccggc cad2 <210> 66 <211> 42 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA <222>(1)..(42) <223>
synt heti c <400> 66 gcgcguagug agaaacuacc aacgacuggc uagagccggc gc42 <210>
67 <211> 42 <212> RNA <213> ArtificiajagSequence <220> <223> MCP-1 bi nder
<220>

53." The nucleic acid according to any of claims 1 to 52, wherein the nucleic acid comprises a
modification, whereby the modification is preferabiy a high moleculaf weight moiety and/or
whereby the modification preferably allows to modify the characteristics of the nucleic acid
according to any of claims 1 to 52 in terms of residence time in the animal or human body,

preferably the human body.

54.  The nucleic acid according to claim 53, whereby the modification is selected from the _

group comprising a HES moiety and a PEG moiety.

55.  The nucleic acid according to claim 54, whéreby the modification is a PEG moiety
consisting of a straightv 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.

56.  The nucleic acid according to claim 54, whereby the modification is a HES moiety,
whereby preferably the molecular weight of the HES moiety is from about 10 to 130 kD, more
preferably from about 30 to 130 kD and most preferably about 100 kD.

57.  The nucleic acid according to any of claims of 53 to 56, whereby the modiﬁcafion is

coupled to the nucleic acid via a linker.

58.  The nucleic acid according to any of claims of 53 to 57, whereby 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 5’-terminal nucleotide and the 3’-terminal

nucleotide.

59.  The nucleic acid according to any of claims 1 to 58, whereby the nucleotides of or the

nucleotides forming the nucleic acid are L-nucleotides. .

60.  The nucleic acid according to any of claims 1 to 59, whereby the nucleic acid is an L-

nucleic acid.

61.  The nucleic acid according to any of claims 1 to 59, whereby the moiety of the nucleic

acid capable of binding MCP-1 consists of L-nucleotides.



<221> L-RNA <222>(1)..(42) <223> synthetic 33 <210> 68 <211> 42 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220>. <221> L-RNA
<222>(1)..(42) <223> synthetic <400> 68 gggcguagug agaaacuacc aacgacuggc
uagagccggc cc <210> 69 <211> 42 <212> RNA <213> Artificial Sequence <220>
<223> MCP-1 bi nder <220> <221> L-RNA 129 "

62. A pharmaceutical composition comprising a nucleic acid according to any of claims 1 to
61 and optionally a further constituent, whereby the further constituent is selected from the group
comprising pharmaceutically acceptable excipients, pharmaceutically acceptable carriers and

pharmaceutically active agents.

63. The pharmaceutical composition according to claim 62, whereby the pharmaceutical
composition comprises a nucleic acid according to any of claims 1 to 61 and a pharmaceutically

acceptable carrier.

64. - Use of a nucleic acid according to any of claims 1 to 61 for the manufacture of a

medicament.

65.  Use according to claim 64, whereby the medicament is for use in human medicine or for

use in veterinary medicine.

66. Use of a nucleic acid according to any of claims 1 to 61 for the manufacture of a

diagnostic means.

67.  Use according to claim 64 or 65, whereby the medicament is for the treatment and/or
~ prevention 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, péoriatic arthritis, inflammation of the nervous
system, atopic dermatitis, colitis, endometriosis, uveitis, retinal disorders including macular
degeneration, retinal detachment, diabetic retinopathy, reﬁnopathy of prematurity, retinitis
pigmentosé, 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,



<222>(1)..(42) <223> synthetic <400> 69 gagcguagug agaaacuacc aacgacuggc
uagagccggc uc <210> 70 34 <212> RNA <213> Artificial Sequence <220> <223>
MCP- 1 .bi nder <220> <221> L-RNA <222>(1)..(42) <223> synthetic <400> 70
cggcguagug agaaacuacc aacgacuggc uagagccggc cg42 <210> 71 <211> 42 <212>
RNA <213> Artificial Sequence 130
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 disease and neuropathy, breast
carcinoma, gastric carcinoma, bladder cancer, ovarian cancer, hamartoma, colorectal carcinoma,
colonic adenoma, pancreatitis, chronic obstructiv pulmonary disesase (COPD) and inflammatory

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

68. A complex comprising a chemokine and a nucleic acid according to any of claims 1 to
61, whereby the chemokine is selected from the group comprising eotaxin, MCP-1, MCP-2 and
MCP-3, whereby preferably the complex is a crystalline complex.

69.  The complex according to claim 68, whereby the chemokine is selected from the group
comprising human eotaxin, human MCP-1, human MCP-2 and human MCP-3.

70.  The complex according to claim 68 or 69, whereby 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.

71. U-se of a nucleic acid according to any of claims 1 to 61 for the detection of a chemokine,
whereby the chemokine is selected from the group comprising eotaxin, MCP-1, MCP-2 and
MCP-3.

72.  Use according to claim 71, whereby the chemokine is selected from the group comprising
human eotaxin, human MCP-1, human MCP-2 and human MCP-3.

73. Use according to claim 71 or 72, whereby 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.

74. A method for the screening of a chemokine antagonist or a chemokine agonist comprising

the following steps:



<220>
<400>

<223> MCP-1 binder <220> <221> L-RNA <222>(1)..(42) <223> synthetic
71 ccgcguagug agaaacuacc aacgacuggc uagagccggc gg42 <210> 72 <211> 42

<212> RNA <213> Artificial Sequence 35 <220> <223> MCP-1 bi nder <220>
<221> L-RNA <222>(1)..(42) <223> syntheticl <400> 72 cagcguagug agaaacuacc
aacgacuggc uagagccggc ug42 131

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

agonist,
- providing a nucleic acid according to any of claims 1 to 61,

- 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, ‘

75.  The method according to claim 74, whereby the chemokine is selected from the group
comprising human eotaxin, human MCP-1, human MCP-2 and human MCP-3.

76.  The method_ according to claim 74 or 75, whereby 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.

77. A method for the screening of a chemokine agonist and/or a chemokine antagonist

comprising the following steps:
- providing a chemokine immobilised to a phase, preferably a solid phase,

- providing a nucleic acid according to any of claims 1 to 61, preferably a nucleic

acid according to any of claims 1 to 52 which is labelled,

- adding a candidate chemokine agonist and/or a candidate chemokine antagonist,

and



<210> 73 <211> 42 <212> RNA <213> Artificial Sequence <220> <223> MCP-1
bi nder <220> <221> L-RNA <222>(1)..(42) <223> synthetic <400> 73 cugcguagug
agaaacuacc aacgacuggc uagagccggc ag42 <210> 74 <211> 39 <212> RNA <213>
Artificial Sequence <220> <223> MCP-1 binder 36 <220> <221> L-RNA
<222>(1)..(39) <223> synthetic <400> {$

- determining whether the candidate chemokine agonist is a chemokine agonist

and/or whether the candidate chemokine antagonist is a chemokine antagonist,

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

78. The method according to claim 77, characterised in that the determining is carried out
such that it is assessed whether the nucleic acid is replaced by the candidate chemokine agonist

or by a candidate chemokine antagonist.

79.  The method according to claim 77 or 78, whereby the chemokine is selected from the

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

80.  The method according to any‘of claims 77 to 79, whereby 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. '

81. A kit for the detection of a chemokine comprising a nucleic acid according to any of
claims 1 to 61, whereby the chemokine is selected from the group comprising eotaxin, MCP-1,
MCP-2 and MCP-3.

82.  The kit according to claim 81, whereby the chemokine is selected from the group
comprising human eotaxin, human MCP-1, human MCP-2 and human MCP-3.

83.  The kit according to claim 81 or 82, whereby 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. ‘

84. A chemokine antagonist obtainable by the method according to any of claims 74 to 80,
whereby the chemokine is selected from the group comprising eotaxin, MCP-1, MCP-2 and
MCP-3.



agcguguuag ugaagugggu ggcagguaaa ggacacgcu39 <210> 75 <211> 39 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA
<222>(1)..(39) <223> synthetic <400> 75 agcgugguag cggugugggu gguagguaaa
ggccacgcu39 <210> 76 <211> 39 <212> RNA <213> Artificial Sequence <220>
<223> MCP-1 bi nder <220> <221> L-RNA ﬁ%22>(1)..(39) 37 <223> synthetic

85.  The chemokine antagonist according to claim 84, whereby the chemokine is selected

from the group comprising human eotaxin, human MCP-1, human MCP-2 and human MCP-3.

86. The chemokine antagonist according to cléim 84 or 85, whereby the chemokine is MCP-
1, whereby MCP-1 ié preferably selected from the group comprising human MCP-1, monkey

MCP-1, horse MCP-1, rabbit MCP-1, bovine MCP-l, canine MCP-1 and porcine MCP-1, more
prefergbly MCP-1 is human MCP-1.

87. A chemokine agonist obtainable by the method according to any of claims 74 to 80,
whereby the chemokine is selected from the group comprising eotaxin, MCP-1, MCP-2 and
MCP-3.

88.  The chemokine agonist according to claim 87, whereby the chemokine is selected from

the group comprising human eotaxin, human MCP-1, human MCP-2 and human MCP-3.

89.  The chemokine agonist according to claim 87 or 88, whereby 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.

90. A method for the detection of the nucleic acid according to any of claims 1 to 61 in a

sample, whereby the method comprises the steps of:

f) providing a sample containing the nucleic acid according to the present invention;
g) providing a capture probe, whereby the capture probe is at least partially
complementary to a first part of the nucleic acid according to any of claims 1 to
61, and a detection probe, whereby the detection probe is at least partially
complementary to a second part of the nucleic acid according to any of claims 1 to
61, or, alternatively, the capture probe is at least partially complementary to a
second part of the nucleic acid according to any of claims 1 to 61 and. the
detection probe is at least partially complementéry to the first part of the nucleic

acid according to any of claims 1 to 61;



<400> 76 agcgugauag aagagcgggu gguagguaaa ggucaggcu39 <210> 77 <211> 39
<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
L- RNA <222>(1)..(39) <223> synthetic <400> 77 agcguguuag guaggguggu
aguaaguaaa ggacacgcu39 <210> 78 <211> 38 <212> RNA <213> Artificial ,
Sequence <220> <223> MCP-1 binder <22f43 <221> L-RNA <222>(1)..(38) <223>
synt hetic o

h) allowing the capture probe and the detection probe to react either simultaneously
or m any order sequentially with the nucleic acid according to any of claims 1 to
61 or part thereof;, '

i) optionally detecting whether or not the capture probe is hybridized to the nucleic
acid according to the nucleic acid according to any of claims 1 to 61 provided in
step a); and

j) - detecting the complex formed in siep ¢) consisting of the nucleic acid according to

any of claims 1 to 61, and the capture probe and the detection probe.

91. The method according to claim 90, whereby the detection probe comprises a detection
means, and/or whereby the capture probe can be immobilized to a support, preferably a solid

support.

92.  The method according to claim 90 or 91, wherein any detection probe which is not part of
the complex is removed from the reaction so that in step e) only a detection probe which is part

of the complex, is detected.

93.  The method according to any of claims 90 to 92, wherein step e) comprises the step of
comparing the signal generated by the detection means when the capture probe and the detection
probe are hybridized in the presence of the nucleic acid according to any of claims 1 to 61 or part

thereof, and in the absence of said nucleic acid or part thereof.

94.  The method according to any of claims 90 to 93, wherein the nucleic acid to be detected
is the nucleic acid having a nucleic acid sequence according to SEQ. ID. NOs. 37, 116, 117 or
278, and the capture probe or detection probe comprises a nucleic acid sequence according to
SEQ .ID. NO. 255 or SEQ. ID. NO. 256.

95.  The method according to any of claims 90 to 93, wherein the nucleic acid to be detected
is the nucleic acid having a nucleic acid sequence according to SEQ. ID. NOs. 122, 253 or 254

and the capture probe or detection probe comprises a nucleic acid sequence according to SEQ.
ID. NO. 281 and SEQ. ID. NO. 282.



38 <400> 78 agcguguuag guggguggua guaaguaaag gacacgcu38 <210> 79 <211> 38
<212> RNA <213> Artificial

L- RNA <222>(1)..(38) <223> synthetic <400> 79 agcguguuag guggguggua
guaaguaaag ggcacgcu3d6 <210> 80 <211> 34 <212> RNA <213> Artificial Sequence

<220> <223> MCP-1 bi nder

<110>
<120>
<130>
<160>
<170>
<210>
<211>
<212>

<213>

<400>

Gln Pro Asp Ala Ile:

1

NOXXON Pharma AG

<220>

Sequence <220> <223> MCP-1 bi nder

1

SEQUENCE LISTING

MCP-1 binding nucleic acids

SPO585A

285

PatentIn version 3.1

76
PRT

Homo sapiens

1

Asn Arg Lys Ile Ser

20

Ser Ser Lys Cys Pro

35

Lys ‘Glu Ile Cys Ala

50

Asp His Leu Asp Lys

65

<210>
<211>
212>

<213>

2
125
PRT

Mus musculus

Asn

Val

Lys

Asp

Gln

70

Ala

Gln

Glu

Pro

55

Thr

Pro

Arg

Ala

40

Lys

Gln

Val

Gln

Thr

Thr

10

Ala

Ile

Lys

Pro

Cys

Ser

Phe

Trp

Lys
75

Cys

Tyr

Lys

Val
60

Thr

Tyr Asn Phe Thr
15

Arg Arg Ile Thr
30

Thr Ile Val Ala
45

Gln Asp Ser Met

<220> <221>



<221> L-RNA <222>(1)..(34) <223> synthetic <400> 80 ccgcuuaggu gggugguagu
aaguaaaggg gcgg34 39 <211> 39 <212> RNA <213> Artificial Sequence <220>
<223> MCP-1 bi nder <220> <221> L-RNA <222>(1)..(39) <223> synthetic <400>
81 gcgcgagcag guggguggua gaauguaaag acucgcguc39 <210> 82 <211> 34 <212> RNA
<213> Artificial Sequence

<400> 2
Gln Pro Asp Ala Val Asn Ala Pro Leu Thr Cys Cys Tyr Ser Phe Thr
1 5 10 15

Ser Lys Met Ile Pro Met Ser Arg Leu Glu Ser Tyr Lys Arg Ile Thr
20 25 30

Ser Ser Arg Cys Pro Lys Glu Ala Val Val Phe Val Thr Lys Leu Lys
35 40 45

Arg Glu Val Cys Ala Asp Pro Lys Lys Glu Trp Val Gln Thr Tyr Ile
50 55 60

Lys Asn lLeu Asp Arg Asn Gln Met Arg Ser Glu Pro Thr Thr Leu Phe
65 70 © 75 80

Lys Thr Ala Ser Ala Leu Arg Ser Ser Ala Pro Leu Asn Val Lys Leu
85 90 85

Thr Arg Lys Ser Glu Ala Asn Ala Ser Thr Thr Phe Ser Thr Thr Thr
100 105 110

Ser Ser Thr Ser Val Gly Val Thr Ser Val Thr Val Asn
115 120 125

<210> 3
<211> 76
<212> PRT

<213> Maca mulatta

<400> 3

Gln Pro Asp Ala Ile Asn Ala Pro Val Thr Cys Cys Tyr Asn Phe Thr
1 5 10 15

Asn Arg Lys Ile Ser Val Gln Arg Leu Ala Ser Tyr Arg Arg Ile Thr
20 ) 25 30

Ser Ser Lys Cys Pro Lys Glu Ala Val Ile Phe Lys Thr Ile Val Ala
35 40 45

Lys Glu Ile Cys Ala Asp Pro Lys Gln Lys Trp Val Gln Asp Ser Met



<220> <223> MCP-1 binder <220> <221> L-RNA <222>(1)..(34) <223> synthetic
<400> 82 cguguuaggu gggugguagu aaguaaagga cacg34 <210> 83 <211> 32 <212>
RNA 40 <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>

L- RNA <222>(1)..(32) <223> synthetic <400> 83 guguuaggug ggugguagua
aguaaaggac ac32

50 55 60

Asp His Leu Asp Lys Gln Ile Gln Thr Pro Lys Pro
65 70 75

<210> 4
<211> 76
<212> PRT

<213> Sus scrofa

<400> 4

Gln Pro Asp Ala Ile Asn Ser Pro Val Thr Cys Cys Tyr Thr Leu Thr
1 5 10 15

Ser Lys Lys Ile Ser Met Gln Arg Leu Met Ser Tyr Arg Arg Val Thr
20 . 25 30

Ser Ser Lys Cys Pro Lys Glu Ala Val Ile Phe Lys Thr Ile Ala Gly
35 40 45

Lys Glu Ile Cys Ala Glu Pro Lys Gln Lys Trp Val Gln Asp Ser Ile
50 _ 55 60

Ser His Leu Asp Lys Lys Asn Gln Thr Pro Lys Pro
65 - , 70 , 75
<210> 5

<211> 76

<212> PRT

<213> Canis familiaris

<400> 5

Gln Pro Asp Ala Ile Ile Ser Pro val Thr Cys Cys Tyr Thr Leu Thr
1 S 10 15

Asn Lys Lys Ile Ser Ile Gln Arg Leu Ala Ser Tyr Lys Arg Val Thr
20 25 30

Ser Ser Lys Cys Pro Lys Glu Ala Val Ile Phe Lys Thr Val Leu Asn
35 40 45



<210> 84 <211> 34 <212> RNA <213> Artificial Sequence <220> <223> MCP-1

bi nder <220> <221> L-RNA <222>(1)..(34) <223> synthetic <400> 84 cguguuaggu
gggugguagu aaguaaaggg cacg34 <210> 85 <211> 32 <212> RNA <213> Artifici al
Sequence 41 <223> MCP-1 bi nder <220> <221> L-RNA <222>(1)..(32) <223>

synt heti c <4005 85 guguuaggug ggugguagua aguaaagggc ac32 <210> 86 <211> 30
<212> RNA <213> Artificial Sequence

4

Lys Glu Ile Cys Ala Asp Pro Lys Gln Lys Trp Val Gln Asp Ser Met

50

55 . 60 .

Ala His Leu Asp Lys Lys Ser Gln Thr Gln Thr Ala

65

<210>
<211>

<212>

<213>,

<400>

1

Asn Lys

Ser Thr

70 75
6
102
PRT

Oryctolagus cuniculus

6

Gln Pro Asp Ala Val Asn Ser Pro Val Thr Cys Cys Tyr Thr Phe Thr

Thr Ile Ser Val Lys Arg Leu Met Ser Tyr Arg BArg Ile Asn
20 - 25 30

Lys Cys Pro Lys Glu Ala Val Ile Phe Met Thr Lys Leu Ala
35 40 45

Lys Gly Ile Cys Ala Asp Pro Lys Gln Lys Trp Val Gln Asp Ala Ile

55 60

Ala Asn Leu Asp Lys Lys Met Gln Thr Pro Lys Thr Leu Thr Ser Tyr

65

Ser Thr

Ser Thr

<210>
<211>
<212>

<213>

<400>

70 75 80

Thr Gln Glu His Thr Thr Asn Leu Ser Ser Thr Arg Thr Pro
85 90 EE)

Thr Thr Ser Leu
100

76
PRT

Homo sapiens



<220> <223> MCP-1 binder <220> <221> L-RNA <222>(1)..

(30) <223> synthetic

<400> 86 uguuaggugg gugguaguaa guaaagggca30 <210> 87 <211> 52 <212> RNA
Sequence <220> <223> MCP-1 bi nder <220> 42 <221> L-RNA
<222>(1)..(52) <223> synthetic <400> 87 ggacgagagu gacaaaugau auaaccuccu
gacuaacgcu gcgggcgaca ggs2

<213> Artificial

Gln Pro Val
Asn Lys Lys

Ser Ser His
35

Lys Glu Ile
50

Lys His Leu
65

<210> 8
<211> 74
<212> PRT

<213> Homo

<400> 8
Gly Pro Ala
1

Lys Ile Pro

Lys Cys Pro
35

Ile Cys Ala
50

Leu Asp Gln
65

<210> 9
<211> 76

<212> PRT

Gly

Ile

20

Cys

Cys

Asp

Ile

Pro

Pro

Ala

Lys

sapiens

Ser

Leu
20

Gln

‘Asp

Lys

val

Gln

Lys

Pro

Ser

<213> Homo sapiens

Asn

Lys

Arg

Asp

Lys
70

Pro

Arg

Ala

Lys

Pro
70

Thr

Gln.

Glu

Pro

55

Thr

Thr

Leu

Val

Lys

55

Thr

Ser

Arg

Ala

40

Thr

Gln

Thr

Glu

Ile

40

Lys

Pro

Thr

Leu

25

Val

Gln

Thr

Cys

Ser

25

Phe

Trp

Lys

Thr
10

Glu
Ile

Lys

Pro

Cys
10

Tyr
Lys

Val

Pro

Cys

Ser

Phe

Trp

Lys
75

Phe

Arg

Thr

Gln

Cys

Tyr

Lys

Val

60

Leu

Asn

Lys

Asp

Tyr Arg Phe
15

Arg Arg Thr
30

Thr Lys Leu
45

Gln Asp Phe

Leu Ala Asn
15

Ile Thr Ser
30

Leu Ala Lys
45

Ser Met Lys

Ile

Thr

Asp

Met

Arg

Gly

Asp

Tyr



<210> 88 <211> 52 <212> RNA <213> Artificial Sequence <220> <223> MCP-1

bi nder <220> <221> L-RNA <222>(1)..(52) <223> synthetic <400> 88 ggaccuaucg
cuaagacaac gcgcagucua cgggacauuc uccgcggaca gg52 <210> 99 <211> 52 <212>
RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA
<222>(1)..(52) <223> synthetic 43 <400> 89

<400> 9
Gln Pro Asp Ser Val Ser Ile Pro Ile Thr Cys Cys Phe Asn Val Ile
1 5 10 15

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

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

Lys Glu Val Cys Ala Asp Pro Lys Glu Arg Trp Val Arg Asp Ser Met
50 55 60

Lys His Leu Asp Gln Ile Phe Gln Asn Leu Lys Pro
65 70 ‘ 75

<210> 10
<211> 47
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
--<220>‘ |

<221> L-RNA

<222> (1)..(47)

<223> synthetic

<400> 10 .
agcgugeccg gaguggcagg gggacgcgac cugcaauaau gcacgcu 47
<210> 11

<211> 45

<212> RNA

<213> Artificial Sequence



ggacaauugu uacccccgag agagacaaau gagacaaccu ccugaagaca gg52 <210> 90 <211>
51 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
L- RNA <222>(1)..(51) <223> synthetic <400> 90 ggacgaaagu gagaaaugau
acaaccuccu guugcugcga auccggacag g51 <210> 91 <211> 50 <212> RNA <213>
Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA
<222>(1)..(50) <223> synthetic 44

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1) ..(45)

<223> synthetic

<400> 11

agcgugeccg gaguggcagg gggacgcgac cugcaauugc acgcu 45
<210> 12

<211> 47

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA
<222> 0 (1)..(47)

<223> synthetic

<400> 12

agcgugcccg gaguggcagg gggacgcgac cuguaauaau gcacgcu 47
<210> 13

<211> 47

<212> RNA

<213> BArtificial Sequence

<220>

<223> MCP-1 binder



1 <210> 92 <211> 50 <212> RNA <213> Artificial Sequence <220> <223> MCP-1
bi nder <220> <221> L-RNA <222>(1)..(50) <223> synthetic <400> 92 ggacuagaaa
cuacaauagc ggccaguugc accgcguuau caacgacagg50 <210> 93 <211> 50 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA
<222>(1)..(50) <223> synthetic <400> 93 ggacuaguca gccagugugu auaucggacg
cggguuuauu uacugacagg50 <210> 94

<220>
<221> L-RNA
<222> (1)..(47)

<223> synthetic

<400> 13 .

agcgugceeg guguggcagg gggacgcgac cugcaauaau gcegegeu 47
<210> 14

<211> 47

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(47)

<223> synthetic

<400> .14

agcgugcccg gaguagcagg ggggcgcgac cugcaauaau gcacgeu 47
<210> 15

<211> 45

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

222> (1)..(45)



45 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
L- RNA <222>(1)..(50) <223> synthetic <400> 94 ggacuguccg gagugugaaa
cuccccgaga ccgccagaag cggggacaggb0 <210> 95 <211> 50 <212> RNA <213>
Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA <222> .
(1)-(50) <223> synthetic :

<223> synthetic

<400> 15

agcgugcceg gugugguagg ggggcgcgau cuacaauugc acgcu 45
<210> 16

<211> 45

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222>  (1)..(45)

<223> synthetic

<400> 16

agcgugceccg gugugacagg ggggcgcgac cugcauuugce acgcu 45
<210> 17

<211> 45

<212> RNA

<213> Artificial Seguence

<220>

<223>. MCP-1 binder
<220> |

<221> L-RNA

<222> (1)..(45)

<223> synthetic



<400> 95 ggacuucuau ccaggugggu gguaguaugu aaagagauag aagugacagg50 <210> 96
<211> 50 <212> RNA <213> Artificial Sequence 46 <220> <223> MCP-1 bi nder
<220> <221> L-RNA <222>(1)..(50) <223> synthetic <400> 96 ggacgagagc
gaacaaugau auaaccuccu gacggaaaga gaucgacagg50 <210> 97 <211> 48 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA
<222>(1)..(48) :

10
<400> 17

agcgugcceg guguggcagg ggggcgcgac cuguauuugc acgeu 45
<210> 18

<211> 47

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(47)

<223> synthetic

<400> 18
agcgugeccg gaguggcagg ggggcgcgac cugcaauaau gcacgcu 47
<210> 19
©<211> 45
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> {1)..(45)

<223> synthetic

<400> 19
agcgugcccg guguggcagg ggggcgcgac cugcaauugc acgeu 45

<210> 20



<223> synthetic <400> 97 ccugugcuac acgcaguaag aagugaacgu ucaguaugug
ugcacagg48 <210> 98 <211> 48 <212> RNA <213> Artificial Sequence <220>
<223> MCP-1 bi nder 47 <220> <221> L-RNA <222>(1)..(48).<223> synthetic
<400> 98 cgugagccag gcaccgaggg cguuaacugg cugauuggac acgacacg48 <210> 99
<211> 48 <212> RNA <213> Artificial Sequence <220>

Il

<211> 45
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(45)

<223> synthetic

<400> 20 .

agcaugcccg guguggcagg ggggcgcgac cugcauuugce augcu 45
<210> 21

<211> 45

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
. <220>

<221> L-RNA

<222> (1)..(45)

<223> synthetic

<400> 21
agcgugcccg gugugguagg ggggegcgac cuacauuugce acgeu ‘ 45
<210> 22
<211> 44

<212> RNA



<223> MCP-1 binder <220> <221> L-RNA <222>(1)..(48) <223> synthetic <400>
99 cgugaacaug caagcuaagc ggggcuguug guugcuuggc ccgccacg48 <210> 100 <211>
48 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
-RNA 48 <222>(1)..(48) <223> synthetic <400> 100 cgugcagaga gagaccaacc
acguaaaauc aaccuaaugg gccgcacg48 <210> 101 <211> 48 <212> RNA <213>
Artificial Sequence

12

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1l}..(44)

<223> synthetic

<400> 22
‘agugugccag cugugauggg ggggcgcgac ccauuuuaca cacu 44

<210> 23
<211> 43
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220> |
<221> L~RNA

<222> (1)..(43)

<223> synthetic

<400> 23
agugugccag cgugaugggg gggcgcgacc cauuuuacac acu 43

<210> 24
<211> 43
<212> RNA

<213> Artificial Sequence

<220>



<220> <223> MCP-1 binder <220> <221> L-RNA <222>(1)..(48) <223> synthetic
<400> 101 cgugcagaga gagaccaaccCc acguaaaauc aaccuaaugg gccgcacg48 <210> 102
<211> 48 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220>
<221> L-RNA <222>(1)..(48) <223> synthetic 49 <400> 102 cgugaacauu
caagcuaagc ggggcuguug guugcuuggc ccgccacg48

13
<223> MCP-1 binder
<220>
<221> L=-RNA
<222>  (l)..(43)

<223> synthetic

<400> 24
agugugcgag cgugaugggg gggcgcgacc caunuuacau acu 43

<210> 25
<211> 43
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(43)

<223> synthetic

<400> 25

agugugccag cgugaugggg gggcgcgacc cauuuuacau acu 43
<210> 26

<211> 42

<212> RNA

<213> Artificial Sequence

<220>
<223> MCP-1 binder

<220>



<210> 103 <211> 48 <212> RNA <213> Artificial Sequence <220> <223> MCP-1
bi nder <220> <221> L-RNA <222>(1)..(48) <223> synthetic <400> 103
cgugccgagg cggcgaccag cguuacuuag agaggcuuug gcaccacg48 <210> 104 <211> 47
<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
L- RNA <222>(1)..(47) <223> synthetic 50 <210> 105

14
<221> L-RNA

<222> (1)..(42)

<223> synthetic

<400> 26

aguaugccag cgugaugggg gggcgcgacc cauuuacauva cu ' 42
<210> 27

<211> 43

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(43)

<223> synthetic

<400> 27

agugugccag ugugaugggg gggcgcgacce cauuuuacac acu 43
<210> 28

<211> 43

<212> RNA

<213> Artificial Sequence

<220>

'<223> MCP-1 binder
<220>

<221> L-RNA

<222>  (1)..(43)

<223> synthetic



<211> 47 <212> RNA <213> Artificial

Sequence <220> <223> MCP-1 bi nder <220>

<221> L-RNA <222>(1)..(47) <223> synthetic <400> 105 cguggguggc gcaccgaggg
cgaaaagcCa ccaguaaaga uagaccg47 <210> 106 <211> 45 <212> RNA <213>

Artificial

gagacuuccc acacg4b

<400>

15

28

agcgugccag ugugaugggg gggcgcgacc cauuuuacac geou

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

29
43
RNA

Artificial Sequence

MCP-1 binder

L-RNA

(1}..(43)

synthetic

29

acgcacgucc cucaccggug caagugaagc cgcggeucug cgu

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

30
43
RNA

Artificial Sequence
MCP-1 binder

L-RNA

(1)..(43)

synthetic

30

acgcaccucc cucaccggug caagugaage cguggcucug cgce

Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA

<222>(1)..(45) <223> synthetic <400> 106 cgugugaucu ccuuuggggu gauuagcuua

43

43

43



<210> 107 <211> 45 <212> RNA 51 <213> Artificial Sequence <220> <223>

MCP-1 bi nder

<220> <221> L-RNA <222>(1)..(45) <223> synthetic <400> 107

gcaccuucgc cuaauacacg ugccggcuag cuaauacucg uccgc45 <210> 108 <211>. 45

<212> RNA <213> Artificial

Sequence <220>.

L- RNA <222>(1)..(45) <223> synthetic

<210> 31
<211> 43
<212> RNA
<213? Artificial Sequence
<220>
<223> MCP-1 binder

<220>

<221> L-RNA
<222> {1)..(43)
<223> synthetic

<400> 31

acgcacguce cucaccggug caagugaagc cguggcucug cgu

<210> 32
<211> 41
<212> RNA
<2i3> Artificial Seqguence
<220>
<223> MCP-1 binder
<220>
<221> L-RNA
<222> {1)..(41)
<223> synthetic

<400> 32

16

gcacgucccu caccggugca agugaagccg uggcucugeg u

<210> 33

<211> 41

<223> MCP-1 bi nder

43

41

<220> <221>



<400> 108 gcacgacuug ggcgaccagu gauacuuaga gagcaagucg ucggc45 <210> 109
<211> 44 <212> RNA <213> Artificial Sequence 52 <220> <223> MCP-1 bi nder
<220> <221> L-RNA <222>(1)..(44) <223> synthetic <400> 109 gcgcgcgcuc
aguaagaaau ugaaaguuca gaaugucguc gcgc44 <210> 110 <211> 39 <212> RNA <213>
Artificial Sequence '<220> <223> MCP-1 binder <220> <221> L-RNA
<222>(1)..(39)

17

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(41)

<223> synthetic

<400> 33 - .

acgcacgucc cucaccggug caagugaagc cguggcucug ¢ ) 41
<210> 34

<211> 38

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(39)

<223> synthetic

<400> 34

gcacgucccu caccggugca agugaagecg uggcucuge 39
<210> 35

<211> 42

<212> RNA

<213> Artificial Sequence



<223> synthetic <400> 110 aguguguggc aggcuaagga gauauuccga gaccacgcu39
<210> 111 <211> 39 <212> RNA <213> Artificial Sequence <220> <223> MCP-1
bi nder <220> 53 <221> L-RNA <222>(1)..(39) <223> synthetic <400> 111
aguguguggc agacuaugga uagacuccga gaccacgcu39 <210> 112 <211> 39 <212> RNA
<213> Artificial Sequence <220>

18

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(42)

<223> synthetic

<400> 35

cgcacguccc ucaccggugc aagugaagcc guggcucugc gu 42
<210> 36

<211> 41

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222>  (1)..(41)

<223> synthetic

<400> 36 :

cgcacgucce ucaccggugc aagugaagct guggcucugc g 41
<210> 37

<211> 40

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder



<223> MCP-1 binder <220> <221> L-RNA <222>(1)..(39) <223> synthetic <400>
112 agcgugaggc gaccagcgga uuacuuagag agucacgcil 39 <210> 113 <211> 39 <212>

RNA <213> Artificial
<222>(1)..(39)

uacuuacaga guucacgcu39 <210> 114 <211> 39

<220>

<221>

<222>

<223>

<400>

19

L-RNA
(1)..(40)

synthetic

37

gcacgucccu caccggugca agugaagcecg uggcucugeg

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

38
49
RNA

Artificial Sequence
MCP-1 binder

L-RNA

(1)..(48)

synthetic

38

gugcugcgua guggaagacu accuaaugac agccgaauge uggcageac

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

39
49
RNA

Artificial Sequence

MCP-1 binder

L-RNA

Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA
54 <223> synthetic <400> 113 agcgugaagg ggaccagcgu

40

49



<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
L- RNA <222>(1)..(39) <223> synthetic <400> 114 agcgugugau guauguagca
ccguaucaga ggacacgcu39 <210> 115 <211> 37 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA <222>(1)..(37)

20
<222>  (1)..(49)

<223> synthetic

<400> 39

gugcugcgua guggaagacu accuaaugac agccuaaugc uggcagceac 49
<210> 40

<211> 49

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (l)..(49)

<223> " synthetic

<400> 40 .

gugcugcgua guggaagacu accuuaugac agccgaaugc uggcagcac 49
<210> 41

<211> 48

<212> RNA

<213> Artificial Seqguence

<220>

<223> MCP-1 binder .
<220>

<221> L~RNA

<222> (1)..(48)

<223> synthetic



<223> synthetic

55 agcgugaggc gacccguguu ucguagagag ucacgcu37 <210> 116

<211> 40 <212> RNA <213> Artificial Sequence <220> <223> NOX- E36-5' PEG
<220> <221> L-RNA <222>(1)..(40) <223> synthetic <220> <221> L-RNA

<222>(1).. (1) <223> 5

agugaagccg uggcucugcg40

<400>

21

41

gugcugcgua gugaaaaacu acugccagug ggucagagcu agcagcac

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

42
48
RNA

Artificial Sequence

MCP-1 binder

L~RNA

(1)..(48)

synthetic

42

gugcugcgga guuaaaaacu cccuaagaca ggccagagcc ggcagcac

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<223>

<400>

43
48
RNA

Artificial Segquence

MCP-1 binder

L-RNA

(1)..(48)

synthetic

43

gugcugcgga guugaaaacu cccuaagaca ggccagagce ggcageac

PEGyl ati on <400> 116 gcacgucccu caccggugca

48

48

48



<210> 117 <211> 40 <212> RNA <213> artificial
NOX- E36- 3' PEG <220> <221> L- RNA <222>(1)..(40)

<221> L-RNA <222>(1)..(40) <223> 3'

PEGy!l ati on

caccggugca agugaagccg uggcucugcg40 <210> 118

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
;222>

<223>

<400>

22
44

48
RNA

Artificial Sequence

MCP-1 binder )

L-RNA
{1)..(48)

synthetic

44

gugcugcgua guggaagacu accuaugaca gccuaaugcu ggcagcac

<210>
<211>
<212>

<213>

<220>
<223>
‘ <220>
<221>
<222>

<223>

<400>

45
48
RNA

Artificial Sequence

MCP-1 binder

L~RNA

(1) ..(48)

éynthetic

45

gugcugcgga guuaaaaacu cccuaagaca ggcuagagec ggcagcac

<210>

<211>

<212>

46

50

RNA

sequence <220> <223>

56 <223> synthetic <220>
<400> 117 gcacgucccu

48

48



<211> 58 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220>
<221> L-RNA <222>(1)..(58) <223> synthetic <400> 118 gagauggcga cauugguugg
gcaugaggcg aggcccuuug augaauccgc ggccauuc58 <210> 119 <211> 56 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 binder <220> 57 <221> L-RNA
<222>(1)..(56)

23

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(50)

<223> synthetic

<400> 4e i .
gugcugegge gugaaaaacqg cccugcgacu gceccuuuaug caggcagcac 50
<210> 47

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA
222> (1)..(48)

<223> synthetic

<400> 47 ,

gugcugcgua gugaaaaacu accaacgacu ggcuagagcc ggcagcac 48
<210> 48

<211> 48

<212> RNA

<213> Artificial Sequénce



<223> synthetic <400> 119 gauggcgaca uugguugggc augaggcgag gcccuuugau
gaauccgcgg ccauuc56 <210> 120 <211> 53 <212> RNA <213> Artificial Sequence
<220> <223> MCP-1 binder <220> <221> L-RNA <222>(1)..(53) <223> synthetic
<400> 120 ggcgacauug guugggcaug aggcgaggcc cuuugaugaa uccgcggcca uuc53
<210> 121 <211> 52 <212> RNA <213> Artificial Sequence <220> <223> MCP-1
bi nder <220> <221> L-RNA <222>(1)..(52) -

24
<220>

<223> MCP-1 binder
<220>

. <221> L-RNA
<€222> (1)..(48)

<223> synthetic

<400> 48

gugcugcgua gugaaagacu accugugaca gccgaaugcu ggcagcac 48
<210> 49

<211> 48

<212> RNA

<213> Aftificial Sequence’

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(48)

<223> synthetic

<400> 49

guacugcgua guuaaaaacu accaacgacu ggcuagagcc ggcagcac 48
<210> 50

<211> 48

<212> RNA

<213> Artificial Sequence

<220>
© <223> MCP-1 binder

<220>



58 <223> synthetic <400> 121 ggcgacauug guugggcaug aggcgaggcc cuuugaugaa
uccgcggcca uub2 <210> 122 <211> 50 <212> RNA <213> Artificial Sequence

<220> <223> MCP-1 binder <220> <221> L-RNA <222>(1)..(50) <223> synthetic
<400> 122 ggcgacauug guugggcaug aggcgaggcc cuuugaugaa uccgcggccasb0 <210>
123 <211> 48 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder

<220> <221> L- RNA <222>(1)..(48)
25

<221> L~-RNA
<222> (1)..(48)

<223> synthetic

<400> 50
gugcugcgua guuaaaaacu accaacgacu ggcuagagcc ggcagcac
<210> 51
<211> 48
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (l).;(48)

<223> synthetic

<400> 51

gugcugcgua guuaaaaacu accagcgaca ggcuagagcc ggcagcac
<210> 52

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(48)

48

48



.<223> synthetic 59 gcugguuacc gagggggcgu cguuggaguu ugguugguug ucaccagc48
<210> 124 <211> 46 <212> RNA <213> Artificial Sequence <220> <223> MCP-1

bi nder <220> <221> L-RNA <222> (1)-(46) <223> synthetic <400> 124
cugguuaccg agggggcguc guuggaguuu gguugguugu caccag46 <210> 125 <211> 44
<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder

26
<223> synthetic

<400> 52 .
gugcugcgua guuaaaaacu accagcgacu ggcuagagcec ggcageac _ 48
<210> 53
<211> 48
- €212> RNA

<213> Artificial Seguence

<220>

<223> MCP-1 binder
<220>

<221> L-~RNA

<222> (1)..(48)

<223> synthetic

<400> 53

gugcugcgua gugagaaacu accaacgacu ggcuagagcc ggcagcac 18
<210> 54

<211> 46

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> ‘L-RNA

<222> (1)..(46)

<223> synthetic

<400> 54



<220> <221> L-RNA <222>(1)..(44) <223> synthetic <400> 125 ugguuaccga
gggggcgucg uuggaguuug guugguuguc accad44 60 <211> 48 <212> RNA <213>
Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> L-RNA
<222>(1)..(48) <223> synthetic <400> 126 gccgguuacc gagggggcgu cguuggaguu
ugguugguug ucaccggc48

27

ggcugcguag uuaaaaacua ccagcgacug gcuagagecg geagec 46

<210> 55
<211> 44
'<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(44)

<223> synthetic

<400> 55
ggcgcguagu uaaaaacuac cagcgacugg cuagagccgg cgec 44

<210> 56
<211> 46
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (l)..1(46)

<223> synthetic

<400> 56
gugcgcguag uuaasaacua ccagcgacug gcuagagecg gegeac ' 46

<210> 57



<210> 127 <211> 48 <212> RNA <213> Artificial Sequence <220> <223> MCP-1
bi nder <220> <221> L-RNA <222>(1)..(48) <223> synthetic <400> 127
gccggcuacc gagggggcgu cguuggaguu ugguugguug ucgccggc48 <210> 128 <211> 46
<212> RNA <213> Artificial Sequence 61 <220> <223> MCP-1 bi nder <220>
<221> L-RNA <222>(1)..(46) <223> synthetic <400> 128

o 28
<211> 46
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(46)

<223> synthetic

<400> 57

gugcgcguag ugagaaacua ccaacgacug gcuagagccg gcgcac 46
<210> 58

<211> 44

<212> RNA

<213> Artificial Segquence -

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(44)

<223> synthetic

<400> 58

gugccguagu gagaaacuac caacgacugg cuagagccgg gcac . 44
<210> 5%

<211> 44

<212> RNA

<213> Artificial Sequence



gcgcguaccg agggggcguc guuggaguuu gguugguugu ccgcgc46 <210> 129 <211> 46

<212> RNA <213> Artificial

Sequence <220> <223> MCP-1 bi nder <220> <221>

L- RNA <222>(1)..(46) <223> synthetic <400> 129 gggccuaccg agggggcguc
guuggaguuu gguugguugu cggccc46 <210> 130 <211> 76 <212> PRT <213>

Artificial

Sequence

62 <223> biotinylated human D MCP-1 <220> <221>

O-Protei.n <222> (1)..(76) <223> synthetic <220> <221> Biotinylation

<222>(1)..(1) <223> synthetic

<220>

<223>

<220>

<221>

<222>

<223>

<400>

29

MCP-1 binder

L-RNA
(1)..(44) |

synthetic

59

guggcguagu gagaaacuac caacgacugg cuagagecgg c¢cac

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

60
44
RNA

Artificial Sequence
MCP-1 binder

L-RNA

(1)..(44)

synthetic

60

gucgcguagu gagaaacuac caacgacugg cuagagccgg cgac

<210>

<211>

<212>

<213>

<220>

61
44
RNA

Artificial Sequence

44

44



<400> 130 Gn Pro Asp Ala Ile Asn Ala Pro Val Thr Cys Cys Tyr‘Asn Phe Thr

151015 Asn Arg
202530 Ser Ser
354045 Lys G u
505560 Asp Hi s
<211> 76 <212>

Lys Ile Ser Val Gn Arg Leu Ala Ser Tyr Arg Arg Ile Thr

Lys Cys Pro Lys Qu Ala Val Ile Phe Lys Thr Ile Val A a

Ile Cys Ala Asp Pro Lys G n Lys Trp Val G n Asp Ser Mt

Leu Asp Lys G n Thr Gn Thr Pro Lys Thr 657075 <210> 131
PRT <213> Artificial Sequence <220> <223> biotinyl ated nouse

D MCP-1 <220> <221> D-Protein

<223>

<220>

<221>

<222>

<223>

<400> 61

ugcgcguagu gagaaacuac caacgacugg cuagagccgg cgca

<210> 62

<211> 44
<212> RNA

<213>

- <220>
<223>
<220>
<221>
<222>
<223>

<400> 62

gcugcguagu gagaaacuac caacgacugg cuagagccgg cage

<210> 63

<211> 44
<212> RNA

<213>

<220>

<223>

<220>

<221>

(1).

{(1).

30

MCP-1 binder

L-RNA
. (44)

synthetic

44

artificial sequence

MCP-1 binder

L-RNA
. {44)

synthetic

44

Artificial Sequence

MCEB-1 binder

L-RNA



63 <222>(1)..(76) <223> synthetic <220> <221> Biotinyl ation <222>(1)..(1)
<223> synthetic <220> <221> Biotinylation <222>(76)..(76) <223> synthetic
<400> 131 G n Pro Asp Ala Val Asn Ala Pro Leu Thr Cys Cys Tyr .Ser Phe Thr
151015 Ser Lys Met Ile Pro Met Ser Arg Leu Gu Ser Tyr Lys Arg Ile Thr
202530 Ser Ser Arg Cys Pro Lys GQu Ala Val Val Phe Val Thr Lys Leu Lys
354045

31

<222> {1)..(44)

<223> synthetic

<400> 63

gcugcguagu gagaaacuac caacgacugg cuagagccgg cagc . 44
<210> 64

<211> 44

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(44)

<223> synthetic

<400> o4

ggugcguagu gagaaacuac caacgacugg cuagagcegg cace 44
<210> 65

<211> 42

<212> RNA

<213> Artificial Sequence

<220>
.<223> MCP-1 binder
<2203
. <221> L-RNA
<222> (1)..(42)

<223> synthetic



Arg Gu Val Cys Ala Asp Pro Lys Lys Gu Trp Val Gn Thr Tyr Ile 505560 Lys
Asn Leu Asp Arg Asn G n Met Arg Ser Au Pro 657075 <210> 132 <211> 47 <212>
RNA <213> Artificial Sequence 64 <223> MCP-1 binder <220> <221> D RNA
<222>(1)..(47) <223> synthetic <400> 132 agcgugcccg gaguggcagg gggacgcgac
cugcaauaau gcacgcud7 <210> 133 <211> 45 <212> RNA <213> Artificial Sequence
<220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(45).

32

<400> 65 )

uggcguagug agaaacuacc aacgacuggc uagageegge ca 42
<210> 66

<211> 42

<212> RNA

<213> Artificial Sequence

<220>

<523> MCP-1 ﬁinder
<220>

<221> L-RNA

<222> (1)..(42)

<223> synthetic

<400> 66

gcgcguagug agaaacuacc aacgacuggc uagagccggc gc 42
<210> 67

<211> 42

<212> RNA

<213> Aartificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..{42)

<223> synthetic

<400> 67
gugcguagug agaaacuacc aacgacugge uagagccgge ac ’ 42



<223> synt hetic <400> 133 agcgugcccg gaguggcagg gggacgcgac cugcaauugc
acgcu45 <210> 134 <.211> 47 <212> RNA <213> Artificial Sequence <220> <223>
MCP-1 binder 65 <210> 135 <211> 47 <212> RNA <213> Artificial Sequence
<220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(47) <223> synthetic
<400> 135 agcgugcccg guguggcagg gggacgcgac cugcaauaau gcgCgcud7 <210> 136
<211> 47 <212> RNA <213> Artificial Sequence <220>

33
<210> 68
<211> 42
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(42)

<223> synthetic

<400> 68

gggcguagug agaaacuacc aacgacuggc uagagccggc cc 42
<210> 69

<21l> 42

<212> RNA

<213> Artificial Sequence

<220>

<223> .MCP—l binder
<220>

<221> L-RNA

<222> (1)..(42)

<223> synthetic

<400> 69 .
gagcguagug agaaacuacc aacgacuggc uagagccggce uc ' 42

<210> 70

<211> 42



<223> MCP-1 bi nder <220> <221> D-RNA <222>(1)..(47) <223> synthetic <400>
136 agcgugcccg gaguagcagg ggggcgcgac cugcaauaau gcacgcud?7 <210> 137 66
<212> RNA <213> Artificial Sequence <220> <223>. MCP-1 bi nder <220> <221>
D- RNA <222>(1)..(45) <223> synthetic

34
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<2225 (1)..(42)

<223> synthetic

<400> 70 .

cggcguagug agaaacuace aacgacuggc uagagccgge cg 42
<210> 71

<211> 42

<212> RNA

<213> Artificial Sequence

<220>
_ <223> MCP-1 binder
<220>
<221> L-RNA
<222> (1)..(42)

<223> synthetic’

<400> 71 ) .

ccgcguagug agaaacuacc aacgacuggc uagagcecgge gg 42
<210> 172

<211> 42

<212> RNA

<213> Artificial Sequence



<400> 137 agcgugcccg gugugguagg ggggcgcgau cuacaauugc acgcu45 <210> 138
<211> 45 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220>
<221> D-RNA <222>(1)..(45) <223> synthetic <400> 138 agcgugcccg gugugacagg
ggggcgcgac cugcauuugc acgcu45 <210> 139 <211> 45 <212> RNA <213> Artificial
Sequence 67 <220> <223> MCP-1 binder <220> <221> D-RNA <222>(1)..(45)

35

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(42)

<223> syntheticl

<400> 72

cagcguagug agaaacuacc aacgacuggc uagagccgge ug 42
<210> 73

<211> 42

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(42)

<223> synthetic

<400> 73

cugcguagug agaaacuacc aacgacuggc uagagccgge ag 42
<210> 74

<211> 39

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder



<223> synthetic <400> 139 agcgugcccg guguggcagg ggggcgcgac cuguauuugc

acgcu45-<210> 140 <211> 47 <212> RNA <213> Artificial

Sequence <220> <223>

MCP-1 bi nder <220> <221> D-RNA <222>(1)..(47) <223> synthetic <400> 140
agcgugcccg gaguggcagg ggggcgcgac cugcaauaau gcacgcud7 <210> 141 <211> 45
<212> RNA <213> Artificial Sequence <220> <223> MCP-1 binder 68 <220>

<221> D-RNA

36
<220>

<221> L-RNA
<222> (1)..(39)

<223> synthetic

<400> 74

agcguguuag ugaagugggu ggcagguaaa ggacacgceu
<210> 75

<211> 39

<212> RNA

<213> Artificial Segquence

<220>

<223> MCP-1 binder
<220>

<221> L~RNA

<222> (1})..{39)

<223> synthetic

<400> 75

agcgugguag cggugugggu gguagguaaa ggccacgcu
<210> 76

<211> 39

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(39)

39

39



<222>(1). .

(45) <223> synthetic <400> 141 agcgugcccg guguggcagg ggggcgcgac

cugcaauugc acgcu45 <210> 142 <211> 45 <212> RNA <213> Artificial Sequence

<220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1).

. (45) <223> synthetic

<400> 142 agcaugcccg guguggcagg ggggcgcgac cugcauuugc augcu45 <210> 143
<211> 45 <212> RNA

<223>

<400>

37

synthetic

76

agcgugauag aagagcgggu gguagguaaa ggucaggcou

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

11
39
RNA

Artificial Sequence

MCP-1 binder

L-RNA

(1)..(39)

synthetic

77

agcguguuag guaggguggu aguaaguaaa ggacacgcu

<210>
<211>
<212>

<213>

<220>

<223>

<220>-

<221>
<222>

<223>

78
38
RNA

Artificial Sequence

MCP-1 binder

L-RNA

(1)..(38)

synthetic

39

39



<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D-RNA
<222>(1)..(45) 69 <223> synthetic <400> 143 agcgugcccg gugugguagg
ggggcgcgac cuacauuugc acgcu45 <210> 144 <211> 44 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(44) <223>
synt heti c <400> 144. '

38
<400> 78

‘agcguguuag guggguggua guaaguaaag gacacgcu 38
<210> 79

<211> 38

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1})..(38)

<223> synthetic

<400> 79

agcguguuag guggguggua guaaguaaag ggcacgcu 38
<210> 80

<211> 34

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(34)

<223> synthetic

<400> 80
ccgcuuaggu gggugguagu aaguaaaggg gcgg 34

<210> 81



agugugccag cugugauggg ggggcgcgac ccauuuuaca cacu44 <210> 145 <211> 43 <212>
RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA
<222>(1)..(43) <223> synthetic 70 <400> 145 agugugccag cgugaugggg
gggcgcgacc cauuuuacac acu43 <210> 146 <211> 43 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> D-RNA <222>(1)..(43) <223>
synt hetic ,

39
<21il1> 39
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1})..(39)

<223> synthetic

<400> 81

gcgcgagcag guggguggua gaauguaaag acucgcguc 39
<210> 82

<211> 34

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(34)

<223> synthetic

<400> 82
cguguuaggu gggugguagu aaguaaagga cacg 34
<210> 83
<211> 32

<212> RNA



<400> 146 agugugcgag cgugaugggg gggcgcgacc cauuuuacau acu43 <210> 147 <211>

43 <212>

RNA <213> Artificial

Sequence <220> <223> MCP-1 bi nder

<220> <221>

D- RNA <222> (1)-(43) <223> synthetic <400> 147 agugugccag cgugaugggg
gggcgcgacc cauuuuacau acu43 71 <211> 42 <212> RNA <213> Artificial

Sequence <220> <223> MCP-1 bi nder <220>

<213> Artificial Sequence

<220>

<223> MCP-1 binder

<220>

<221> L-RNA

<222> (1)..(32)

<223> synthetic

<400> 83
guguuaggug ggugguagua aguaaaggac ac

<210> 84

<211> 3%

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder

<220>

<221> L-RNA

<222> (1)..({34)

<223> synthetic

<400> B84
cguguuaggu gggugguagu aaguaaaggg cacg

<210> 85

<211> 32

<212> RNA

<213> Artificial Sequence

<220>

40

32

34



<221> D-RNA <222>(1)..(42) <223> synthetic <400> 148 aguaugccag cgugaugggg
gggcgcgacc cauuuacaua cu42 <210> 149 <211> 43 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(43) <223>
synt heti c <400> 149 agugugccag ugugaugggg gggcgcgacc cauuuuacac acu43 <210>
150 <211> 43 <212> RNA 72 <213> Artificial Sequence <220>

<223>
<220>
<é21>
<222>

<223>

<4003

41

MCP-1 binder

-L-RNA

(1)..(32)

synthetic

85

guguuaggug ggugguagua aguaaagggc ac 32

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<223>

<400>

86

30
RNA

Artificial Sequence
MCP-1 binder

L-RNA

(1)..{30)

synthetic

86

uguuaggugg gugguaguaa guaaagggca 30

<210>
<211>
<212>

<213>

<220>
<223>

<220>

87
52
RNA

Artificial Sequence

MCP-1 binder



<223> MCP-1 bi nder <220> <221> D-RNA <222>(1)..(43) <223> synthetic <400>
150 agcgugccag ugugaugggg gggcgcgacc cauuuuacac gcu4d43 <210> 151 <211> 43
<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
D- RNA <222>(1)..(43) <223> synthetic <400> 151 acgcacgucc cucaccggug
caagugaagc cgcggcucug cgu43 <210> 152 <211> 43 <212> RNA <213> Artificial
Sequence 73

42
<221> L-RNA

<222> (1)..(52)

<223> synthetic

<400> 87

ggacgagagu gacaaaugau auaaccuccu gacuaacgcu gcgggcgaca gg - 52
<210> 88

<211> 52

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(52)

<223> synthetic

<400> 88 )

ggaccuaucg cuaagacaac gcgcagucua cgggacauuc uccgcggaca gg 52
<210> 89

<211> 52

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP~-1 binder
<220>

<221> L-RNA

<222> (1)..{52)

<223> synthetic



<223> MCP-1 bi nder <220> <221> D-RNA <222>(1)..(43) <223> synthetic <400>
152 acgcaccucc cucaccggug caagugaagc cguggcucug cgc43 <210> 153 <211> 43
<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
D- RNA <222>(1)..(43) <223> synthetic <400> 153 acgcacgucc cucaccggug
caagugaagc cguggcucug cgu43 <210> 154 <211> 41 <212> RNA <213> Artifici al
Sequence <220> <223> MCP-1 bi nder <220>

43

<400> 89

ggacaauugu uacccccgag agagacaaau gagacaaccu ccugaagaca gg 52
<210> 90

<211> 51

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(51)

<223> synthetic

<400> 90

ggacgaaagu gagaaaugau acaaccuccu guugcugcga auccggacag g 51
<210> 91

<211> 50

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(50)

<223> synthetic

<400> 91
ggacguaaaa gacgcuaccC gaaagaaugu caggagggua gaccgacagg 50



74 <221'> D-RNA <222>(1)..(41) <223> synthetic <400> 154 gcacgucccu
caccggugca agugaagccg uggcucugcg ud4l <210> 155 <211> 41 <212> RNA <213>
Sequence <220> <223> MCP-1 bi nder <220> <221> D- RNA
<222>(1)..(41) <223> synthetic <400> 155 acgcacgucc
cguggcucug c41

Artificial

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<223>

<400>

92
50

RNA

Artificial Sequence

MCP-1 binder

L-RNA

(1) ..(50)

synthetic

92

ggacuagaaa cuacaauage ggccaguugc accgcguuau caacgacagg

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<223>

<400>

93
50
RNA

Artificial Segquence

MCP-1 binder

L-RNA

(1)..(50)

synthetic

83

ggacuaguca gccagugugu auaucggacg cggguuuauu uacugacagg

<210>

<211>

94

50

cucaccggug caagugaagc

50

50



<210> 156 <211> 39 <212> RNA <213> Artificial Sequence <220> <223> MCP-1
bi nder <220> <221> D RNA <222>(1)..(39) <223> synthetic 75 <400> 156
gcacgucccu caccggugca agugaagccg uggcucugc39 <210> 157 <211> 42 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D-RNA
<222>(1)..(42) <223> synthetic <400> 157

45

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(50)

<223>  synthetic

<400> 94

ggacuguccg gagugugaaa cuccccgaga ccgccagaag cggggacagg 50
<210> 895

<211> 50

<212> RNA

<213> Artificial Sequence

<220>

<223> MCPE-1 binder
<220>

<221> L~RNA

<222> (1)..(50)

<223> synthetic

<400> 95 .

ggacuucuau ccaggugggu gguaguaugu aaagagauag aagugacadg 50
<210> 96

<211> 50

<212> RNA

<213> Artificial Sequence



cgcacguccc ucaccggugc aagugaagcc guggcucuge gu42 <210> 158 <211> 41 <212>

RNA <213> Artificial
<222>(1)..(41) <223> synthetic

Artificial

Sequence <220> <223> MCP-1 bi nder

<220> <221> D-RNA
76 <210> 159 <211> 40 <212> RNA <213>
Sequence <220> <223> MCP-1 bi nder <220> <221> D-RNA

<222>(1)..(40) <223> synthetic <400> 159 gcacgucccu caccggugca agugaagccg
uggcucugcg40

<220>

<223>

<220>

<221>

<222>

<223>

<400>

46

MCP~1 binder

L-RNA

(1) ..{50)

synthetic

96

ggacgagagc gaacaaugau auaaccuccu gacggaaaga gaucgacagg

<210>
<211>
<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

97
48
RNA

Artificial .Sequence

MCP-1 binder

L-RNA

(1)..(48)

synthetic

97

ccugugcuac acdgcaguaag aagugaacgu ucaguaugug ugcacagg

<210>

<211>

<212>

<213>

<220>

<223>

98
48
RNA

Artificial Sequence

MCP-1 binder

50

48



<210> 160 <211> 49 <212> RNA <213> Artificial Sequence <220> <223> MCP-1

bi nder <220> <221> D RNA <222>(1)..(49) <223> synthetic <400> 160
gugcugcgua guggaagacu accuaaugac agccgaaugc, uggcagcac49 <210> 161 77 <212>
RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <226> <221> D-RNA
<222>(1)..(49) : : '

47

<220>
<221> L-RNA
<222> (1)..(48)

<223> synthetic

<400> 98

cgugagccag gcaccgaggg cguuaacugg cugauuggac acgacacg 48
<210> 9%

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(48)

<223> synthetic

- <400> 99 .
cgugaacaug caagcuaage ggggcuguug guugcuuggc ccgcecacg . 48
<210> 100
<211> 48
<212> RNA

<213> Artificial Seguence

<220>
<223> MCP-1 binder
<220>

<221> -RNA



<223> synthetic <400> 161 gugcugcgua guggaagacu accuaaugac agccuaaugc

uggcagcac49 <210> 162 <211> 49 <212> RNA <213> Artifici al

Sequence <220>

<223> MCP-1 bi nder <220> <221> D RNA <222>(1).:(49) <223> synthetic <400>
162 gugcugcgua guggaagacu accuuaugac agccgaaugc uggcagcac49 <210> 163 <211>
48 <212> RNA <213> Artificial Sequence 78 <220> <223> MCP-1 bi nder <220>

<221> D-RNA .<222>(1)..(48) .
48
<222> (1)..(48)

<223> synthetic

<400> 100

cgugcagaga gagaccaacc acguaaaauc aaccuaaugg gccgcacg
<210> 101

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (l)..(48)

<223> synthetic

<400> 101

cgugcagaga gagaccaacC acguaaaauc aaccuaaugg gccgcacg
<210> 102

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..1(48)

<223> synthetic

48

48



<223> synthetic <400> 163 gugcugcgua gugaaaaacu acugccagug ggucagagcu
agcagcac48 <210> 164 <211> 48 <212> RNA <213> Artificial Sequence <220>
<223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(48) <223> synthetic <400>
164 gugcugcgga guuaaaaacu cccuaagaca ggccagagcc ggcagcac48 <210> 165 <211>
48 -<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder

49

<400> 102

Ccgugaacauu caagcuaagc ggggcuguug guugcuuggc ccgccacg 48
<210> 103

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L~RNA

<222> (1l)..(48)

<223> synthetic

<400> 103

cgugccgagg cggcgaccag cguuacuuag agaggcuuug gcaccacqg 48
<210> 104

<211> 47

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> .L-RNA

<222> (1)..(47)

<223> synthetic

<400> 104
cgugauaaca gccgucgguc aagaaaacaa aguucgggcg gcgcacg 47



79 <220> <221> D-RNA <222>(1)..(48) <223> synthetic <400> 165 gugcugcgga
guugaaaacu cccuaagaca ggccagagcc ggcagcac48 <210> 166 <211> 48 <212> RNA
<213> artificial sequence <220> <223> MCP-1 bi nder <220> <221> D- RNA
<222>(1)..(48) <223> synthetic <400> 166 gugcugcgua guggaagacu accuaugaca
gccuaaugcu ggcagcac48 <210> 167 <211> 48 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder

50
<210> 105

<211> 47
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220> |

<221> L-RNA

<222> (1)..(47)

<223> synthetic

" <400> 105
cguggguggc gcaccgaggg cgaaaagcéa ccaguaaaga uagaccg 47
<210> 106
<211> 45
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(45)

<223> synthetic

<400> 106 .
cgugugaucu ccuuuggggu gauuagcuua gagacuuccc acacg 45
<210> 107

<211> 45

<212> RNA



<220> <221> D-RNA 80 <222>(1)..(48) <223> synthetic <400> 167 gugcugcgga
guuaaaaacu cccuaagaca ggcuagagcc ggcagcac48 <210> 168 <211> 50 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 binder. <220> <221> D RNA
<222>(1)..(50) <223> synthetic <400> 168

51

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(45)

<223> synthetic

<400> 107

gcaccuucgc cuaauacacg ugccggcuag cuaauacucg uccgce 45
<210> 108

<211> 45

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA -
<222>  (1)..(45)

<223> synthetic

<400> 108

gcacgacuug ggcgaccagu gauacuuaga gagcaagucg ucgge 45
<210> 109

<211> 44

<212> RNA

<213> Artificial Sequence



gugcugcggc gugaaaaacg cccugcgacu gcccuuuaug caggcagcac50 <210> 169 <211> 48
<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
D-RNA <222>(1)..(48) <223> synthetic 81 <400> 169 gugcugcgua gugaaaaacu
accaacgacu ggcuagagcc ggcagcac48 <210> 170 <211> 48 <212> RNA <213>
artificial sequence <220> <223> MCP-1 bi nder <220> <221> D RNA
<222>(1)..(48) <223> synthetic

52
<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(44)

<223> synthetic

<400> 109

gcgecgegeuc aguaagaaau ugaaaguuca gaaugucguc gege ' 44
<210> 110

<211> 39

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> {1)..(39)

. <223> synthetic

<400> 110

aguguguggc aggcuaagga gauauuccga gaccacgcu 39
<210> 111

<211> 39

<212> RNA

<213> Artificial Sequence

<220>
© 223> MCP-1 binder

<220>



<400> 170 gugcugcgua gugaaagacu accugugaca gccgaaugcu ggcagcac48 <210> 171
<211> 48 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220>
<221> D-RNA <222>(1)..(48) <223> synthetic 82 <210> 172 <211> 48 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> -<221> D RNA
<222>(1)..(48) <223> synthetic <400> 172

33

<221> L-RNA
<222> (1)..(39)

<223> synthetic

<400> 111

aguguguggc agacuaugga uagacuccga gaccacgcu 39
<210> 112

<211> 39

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L~RNA

<222> (1)..(39)

<223> synthetic

<400> 112 )

agcgugaggc gaccagcgga uuacuuagag agucacgcu 39
<210> 113

<211> 39

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(39)



gugcugcgua guuaaaaacu accaacgacu ggcuagagcc ggcagcac48 <210> 173 <211> 48

<212> RNA <213> Artifici al

Sequence <220> <223> MCP-1 bi nder <220> <221>

D- RNA <222>(1)..(48) <223> synthetic <400> 173 gugcugcgua guuaaaaacu
accagcgaca ggcuagagcc ggcagcac48 <210> 174 <211> 48 <212> RNA 83 <213>

Artificial
(1)-(48)

<223>

<400>

54
synthetic

113

agcgugaagg ggaccagcgu uacuuacaga guucacgcu

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<223>

<400>

114
39
RNA

Artificial Sequence
MCP-1 binder
L-RNA

(1)..(39)

synthetic

114

agcgugugau guauguagca ccguaucaga ggacacgcu

<210>
<211>
<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

115
37
RNA

Artificial Sequence
MCP-1 binder

L-RNA

(1)..(37)

synthetic

115

Sequence <220> <223> MCP-1 bi nder <220> <221> D- RNA <222>

39

39



<223> synthetic <400> 174 gugcugcgua guuaaaaacu accagcgacu ggcuagagcc
ggcagcac48 <210> 175 <211> 48 <212> RNA <213> Artificial Sequence <220>
<223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(48) <223> synthetic <400>
175 gugcugcgua gugagaaacu accaacgacu ggcuagagcc ggcagcac48 <210> 176 <211>
46 <212> RNA <213> Artificial Sequence 84 <220> <223> MCP-1 bi nder <220>
<221> D-RNA <222>(1)..(46) . ‘

55

agcgugaggc gacccguguu ucguagagag ucacgcu 37

<210> 116
<211> 40
<212> RNA-

<213> Artificial Sequence

<220>

<223> NOX-E36-5'PEG
<220>

<221> L-RNA

<222> (1)..(40)

<223> synthetic

<220>
<221> L-RNA
<222> (1)..(1)

<223> 5' PEGylation

<400> 116

gcacgucccu caccggugca agugaagccq uggcucugeg 40
<210> 117

<211> 40

<212> RNA

<213> artificial seguence

<220;

<223> NOX-E36-3'PEG
<220>

<221> L-RNA

<222> (1)..(40)



<223> synthetic <400> 176 ggcugcguag duaaaaacua ccagcgacug gcuagagccg
gcagccd6 <210> 177 <211> 44 <212> RNA <213> Artificial Sequence <220> <223>
MCP-1 bi nder <220> <221> D-RNA <222>(1)..(44) <223> synthetic <400> 177
ggcgcguagu uaaaaacuac cagcgacugg cuagagccgg cgccd44d <210> 178 <211> 46 <212>
RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220>

56
<223> synthetic

<220>
<221> L-RNA
<222> (1)..(40)

<223> 3*' PEGylation

<400> 117 .

gcacgucccu caccggugca agugaagccg uggcucugeg 40
<210> 118

<211> 58

<212> RNA

<213> Artificial Sequence

<220>

<223% MCP-1 binder
<220>

<221> L-RNA

<222> (1})..(58)

<223> synthetic

<400> 118 .
gagauggcga cauugguugg gcaugaggcg aggcccuuug augaauccge ggccauuc 58
<210> 119

<211> 56

<212> RNA

<213> Artificial Sequence

<220>
<223> MCP-1 binder

<220>



85 <221> D-RNA <222> (1)-(46) <223> synthetic <400> 178 gugcgcguag
Uuaaaaacua ccagcgacug gcuagagccg gcgcac46 <210> 179 <211> 46 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D- RNA
<222>(1)..(46) <223> synthetic <400> 179 gugcgcguag ugagaaacua ccaacgacug
gcuagagccg gcgcac46 <210> 180 <211> 44 <212> RNA <213> Artificial Sequence
<220> <223> MCP-1 bi nder <220> <221> D-RNA

57

<221> L-RNA
<222> (1)..(56)

<223> synthetic

<400> 119

gauggcgaca uugguugggc augaggcgag gcoccuuugau gaauccgcgg ccauuc 56
<210> 120

<211> 53

<212> RNA

<213> Artificial Seguence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(53)

<223> synthetic

<400> 120 .
ggcgacauug guugggcaug aggcgaggcc cuuugaugaa uccgcggeca uuc 53
<210> 121

<211> 52

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(52)



<222>(1)..(44) 86 <223> synthetic <400> 180 gugccguagu gagaaacuac .
caacgacugg cuagagccgg gcac44 <210> 181 <211> 44 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(44) <223>
synt heti c <400> 181 guggcguagu gagaaacuac caacgacugg cuagagccgg ccac44
<210> 182 <211> 44 <212> RNA <213> Artificial Sequence <220> <223> MCP-1
bi nder <220>

58
- €223> synthetic

<400> 121

ggcgacanug guugggcaug aggcgaggec cuuugaugaa uccgcggcca uu 52
<210> 122

<211> 50

<212> RNA

<213> Artificial Sequence:

<220>

<223> MCP-1 binder
<220>

<221> L~RNA

<222> (1)..(50)

<223> synthetic

<400> 122

ggcgacauug guugggcaug aggcgaggcc cuuugaugaa uccgeggeca 50
<210> 123

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(48)

<223> synthetic

<400> 123



<221> D-RNA <222>(1)..(44) <223> synthetic 87 gucgcguagu gagaaacuac
caacgacugg cuagagccgg cgac44 <210> 183 <211> 44 <212> RNA <213> Artifici al
Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(44) <223>
synt heti c <400> 183 ugcgcguagu.gagaaacuac caacgacugg' cuagagccgg cgcadd
<210> 184 '

59
gcugguuacc gagggggegu cguuggaguu ugguugguug ucaccage 48

<210> 124
<211> 46
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(46)

<223> synthetic

<400> 124

cugguuaccg agggggcguc guuggaguuu gguugguugu caccag 46
<210> 125

<211> 44

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(44)

<223> synthetic

" <400> 125
ugguuaccga gggggcgucg uuggaguuug guugguuguc acca 44

<210> 126



<211> 44 <212> RNA <213> Artificial

Sequence <220> <223> . MCP-1 bi nder

<220> <221> D-RNA <222>(1)..(44) <223> synthetic <400> 184 gcugcguagu
gagaaacuac caacgacugg cuagagccgg cagc44 88 <211> 44 <212> RNA <213>

Artificial

<211> 48
<212> RNA
<213> Artificial Sequence
<220>
<223> MCP-1 binder
<220>
<221> L-RNA
<222> (1)..(48)
<223> synthetic

<400> 126

Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA

60

gccgguuace gagggggcgu cguuggaguu ugguugguug ucaccgge o 48

<210> 127
<211> 48
<212> RNA
<213> Artificial Sequence
<220>
<223> MCP-1 binder
<220>
<221> L-RNA
<222> (1)..(48)
<223> synthetic

<400> 127

gccggcuace gagggggcogu cguuggaguu ugguugguug ucgecgge 48

<210> 128
<211> 46
<212> RNA

<213> Artificial Sequence



<222>(1)..(44). <223> synthetic <400> 185 gcugcguagu gagaaacuac caacgacugg
cuagagccgg cagc44 <210> 186 <211> 44 <212> RNA <213> Artificial Sequence
<220> <223> MCP-1 bi nder <220> <221> D-RNA <222>(1)-(44) <223> synthetic
<400> 186 ggugcguagu gagaaacuac caacgacugg cuagagccgg cacc44 <210> 187
<211> 40 <212> RNA <213> Artificial Sequence 89 <220> <223> MCP-1 bi nder
<220>

61

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(486)

<223> synthetic

<400> 128

gcgcguaccg agggggcguc guuggaguuu gguugguugu ccgegce 46
<210> 129

<211> 46

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

222> (1)..(46)

<223> synthetic

<400> 129
gggccuaccg agggggcoguc guuggaguuu gguugguugu cggccc 46

<210> 130
<211> 76
<212> PRT

<213> Artificial Sequence

<220>



<221> D-RNA <222>(1)..(40) <223> synthetic <400> 187 uggcguagug agaaacuacc
aacgacuggc uagagccggc40 <210> 188 <211> 42 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(42) <223>
synt heti c <400> 188 gcgcguagug agaaacuacCc aacgacuggc uagagccggc gc .42
<210> 189 <211> 42 <212> RNA <213> Artificial Sequence 90 <223> MCP-1

bi nder <220> <221> D RNA

62
<223> biotinylated human D MCP-1

<220>
<221> D-Protein
<222> (1)..{76)

<223> synthetic

<220>
<221> Biotinylation
<222> (1)..(1)

<223> synthetic

<400> 130

Gln Pro Asp Ala Ile Asn Ala Pro Val Thr Cys Cys Tyr Asn Phe Thr
1 5 10 15

Asn Arg Lys ile Ser Val Gln Arg Leu Ala Ser Tyr Arg Arg Ile Thr
20 25 30

Ser Ser Lys Cys Pro Lys Glu Ala Val Ile Phe Lys Thr Ile Val Ala
35 40 45

Lys Glu Ile Cys Ala Asp Pro lys Gln Lys Trp Val Gln Asp Ser Met
50 55 60

Asp His Leu Asp Lys Gln Thr Gln Thr Pro Lys Thr
65 70 75
<210> 131

<211> 76

<212> PRT

<213> Artificial Sequence

<220>

<223> biotinylated mouse D MCP-1
<220>

<221> D-Protein



<222>(1)..(42) <223> synthetic -<400> 189 gugcguagug agaaacuacc aacgacuggc
uagagccggc ac42 <210> 190 <211> 42 <212> RNA <213> Artificial Sequence
<220> <223> MCP-1 binder <220> <221> D-RNA <222>(1)..(42) <223> synthetic
<400> 190 gggcguagug agaaacuacc aacgacuggc uagagccggc cc42 <210> 191 <211>
42 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
D- RNA

63
<222> (1)..(76) ’

<223> synthetic

<220>
<221> Biotinylation
<222> (1)..(1)

<223> synthetic

<220>
<221> Biotinylation
<222> (76)..(76)

<223> synthetic

<400> 131

Gln Pro Asp Ala Val Asn Ala Pro Leu Thr Cys Cys Tyr Ser Phe Thr
1 5 10 _ 15

Ser Lys Met Ile Pro Met Ser Arg Leu Glu Ser Tyr Lys Arg Ile Thr
20 25 30

Ser Ser Arg Cys Pro Lys Glu Ala Val Val Phe Val Thr Lys Leu Lys
35 - 40 45

Arg Glu Val Cys Ala Asp Pro Lys Lys Glu Trp Val Gln Thr Tyr Ile
50 55 60

Lys Asn Leu Asp Arg.Asn Gln Met Arg Ser Glu Pro
65 70 75

<210> 132
<211> 47
<212> RNA

<213> Artificial Sequence

<220>



91 <222>(1)..(42) <223> synthetic <400> 191 gagcguagug agaaacuacc
aacgacuggc uagagccggc uc42 <210> 192 <211> 42 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(42) <223>
synt hetic <400> 192 cggcguagug agaaacuacc aacgacuggc uagagccggc cg42 <210>
193 <211> 42 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder
<220> <221> D RNA

64
<223> MCP-1 binder

<220>
<221> D-RNA
<222> (1)..(47)

<223> synthetic

<400> 132 .

agcgugcccg gaguggcagg gggacgcgac cugcaauaau gcacgcu 47
<210> 133

<211> 45

<212> RNA

<213> Artificial Sequence

<220>
<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(45)

<223> synthefic

<400> 133

agcgugcccg gaguggcagg gggacgcgac cugcaauugc acgceu 45
<210> 134

<211> 47

<212> RNA

<213> Artificial Sequence

<220>
<223> MCP-1 binder

<400> 134
agcgugcecg gaguggcagg gggacgcgac cuguaauaau geacgeu 47



<222>(1)..(42) <223> synthetic 92 <400> 193 ccgcguagug agaaacuacc
aacgacuggc uagagccggc gg42 <210> 194 <211> 42 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(42) <223>
synt heti c <400> 194 cagcguagug agaaacuacCc aacgacuggc uagagccggc ug42 <210
195 <211> 42 <212> RNA <213> Artificial Sequence

65

<210> 135
<211> 47
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(47)

<223> synthetic

<400> 135 4 |

agcgugcccyg guguggcagg gggacgcgac cugcaauaau gcgcgcu 47
<210> 136

<211> 47

<212> RNA

<213> Artificial Sequence

<220>
<223> MCP-1 binder
<220>
<221> D-RNA
© k222> (1)..(47)

<223> synthetic

<400> 136
agcgugceccg gaguagceagg ggggcgegac cugcaauaau gcacgcu 47

<210> 137

<211> 45



<220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(42) <223> synthetic

93 <210> 196 <211> 39 <212> RNA <213> Artificial

Sequence <220> <223> MCP- 1

bi nder <220> <221> D-RNA <222>(1)..(39) <223> synthetic <400> 196
agcguguuag ugaagugggu ggcagguaaa ggacacgcu39 <210> 197 <211> 39 .<212> RNA

<213> Artificial Sequence <220>
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<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(45)

<223> synthetic

<400> 137

agcgugeecg gugugguagg ggggcgcgau cuacaauuge acgcu

<210> 138
<211> 45
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(45)

<223> synthetic

<400> 138

agcgugeceqg gugugacagg ggggegcgac cugcauuugc acgcu

<210> 139
<211> 45
<212> RNA

<213> Artificial Sequence

45

45



<223> MCP-1 binder <220> <221> D RNA <222>(1)..(39) <223> synthetic <400>
197 agcgugguag cggugugggu gguagguaaa ggccacgcu39 <210> 198 94 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D- RNA
<222>(1)..(39) <223> synthetic <400> 198
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<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222>  (1)..(45)

<223> synthetic

<400> 139

agcgugccecyg guguggcagg ggggcgcgac cuguauuugc acgceu 45
<210> 140

<211> 47

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(47)

<223> synthetic

<400> 140

agcgugecccg gaguggcagg ggggcgegac cugcaauaau gcacgcu 47
<210> 141

<211> 45

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder



agcgugauag aagagcgggu gguagguaaa ggucaggcu39 <210> 199 <211> 39 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA
<222>(1)..(39) <223> synthetic <400> 199 agcguguuag guaggguggu aguaaguaaa
ggacacgcu39 <210> 200 <211> 38 <212> RNA <213> Artificial Sequence 95
<220> <223> MCP-1 bi nder <220> <221> D-RNA <222>(1)..(38) <223> synthetic
<400> 200
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<220>

<221> D-RNA
<222>  (1)..(45)

<223> synthetic

<400> 141

agcgugcecg guguggcagg ggggcgcgac cugcaauugc acgcu 45
<210> 142

<211> 45

<212> RNA

<213> Artificial Segquence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(45)

<223> synthetic

<400> 142

agcaugcccg guguggcagg ggggcgcgac cugcauuugc augcu 45
<210> 143

<211> 45

<212> RNA

<213> RArtificial Segquence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(45)



agcguguuag guggguggua guaaguaaag gacacgcu38 <210> 201 <211> 38 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA
<222>(1)..(38) <223> synthetic <400> 201 agcguguuag guggguggua guaaguaaag
ggcacgcu38 <210> 202 <211> 34 <212> RNA <213> Artificial Sequence <220>
<223> MCP-1 binder 96 <220> <221> D RNA <222>(1)..(34) <223> synthetic
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<223> synthetic

<400> 143 .

agcqugcecyg gugugguagg ggggcgcgac cuacauuugc acgeu 45
<210> 144

<211> 44

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(44)

<223> synthetic

<400> 144

agugugccag cugugauggg ggggcgcgac ccauuuuaca cacu 44
<210> 145

<211> 43

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221} D-RNA

<222> (1)..(43)

<223> synthetic



<400> 202 ccgcuuaggu gggugguagu aaguaaaggg gcgg34 <210> 203 <211> 39 <212>
RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA
<222>(1)..(39) <223> synthetic <400> 203 gcgcgagcag guggguggua gaauguaaag
acucgcguc39 <210> 204 <211> 34 <212> RNA <213> Artificial Sequence <220>
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<400> 145
agugugccag cgugaugggg gggcgcgacc cauuuuacac acu 43
<210> 146
<211> 43
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(43)

<223> synthetic

<400> 146

agugugcgag cgugaugggg gggcgcgacce cauuuuacau acu : 43
<210> 147

<211> 43

<212> RNA

<213> Artificial Sequence

'<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> {1)..{43)

<223> synthetic

<400> 147
agugugccag cgugaugggg gggcgcgacc cauuuuacau acu 43

<210> 148



<223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(34) 97 <223> synthetic
<400> 204 cguguuaggu gggugguagu aaguaaagga cacg34 <210> 205 <211> 32 <212>
RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D-RNA
<222>(1)..(32) <223> synthetic
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<211> 42
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(42)

<223> synthetic

<400> 148

aguaugccag cgugaugggg gggcgcgacc cauuuacaua cu 42
<210> 149

<211> 43

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(43)

<223> synthetic

<400> 149
agugugccaqg ugugaugggg gggegcgacc cauuuuacac acu 43
<210> 150
<211> 43

<212> RNA



<400> 205 guguuaggug ggugguagua aguaaaggac an32 <210> 206 <211> 34 <212>
RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA
<222>(1)..(34) <223> synthetic 98 <400> 206 cguguuaggu gggugguagu
aaguaaaggg cacg34 <210> 207 <211> 32 <212> RNA <213> Artificial Sequence
<220> <223> MCP-1 bi nder

72
<213> Artificial Sequence '

<220>

<223> MCP-1 binder
<220>

<221> D-RNA
<222> (1)..(43)

<223> synthetic

<400> 150 .

agcgugcecag ugugaugggg gggcgegacc cauuuuacac geu 43
<210> 151

<211> 43

<212> RNA

<213> - Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(43)

<223> synthetic

<400> 151

acgcacgucc cucaccggug caagugaagc cgcggcucug cgu 43
. <210> 152

<211> 43

<212> RNA

<213> Artificial Sequence

<220>



<220> <221> D-RNA <222>(1)..(32) <223> synthetic <400> 207 guguuaggug
ggugguagua aguaaagggc ac32 <210> 208 <211> 30 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(30) <223>
synt hetic <400> 208 uguuaggugg gugguaguaa guaaagggca30 99 <211> 52 <212>

RNA

<223>
<220>
<221>
<222>

<223>

<400>
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'MCP-1 binder

D-RNA
(1)..(43)

synthetic

152

acgcaccucc cucaccggug caagugaagc cguggcucug cgce

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

153
43
RNA

Artificial Sequence

.MCP-1 binder

D-RNA
(1)..(43)

synthetic

153

acgcacgucc cucaccggug caagugaagc cguggcucug cgu

<210>

<211>

<212>

<213>

<220>

<223>

<220>

154
41
RNA

Artificial Sequence

MCP~1 binder

43

43



<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D-RNA
<222>(1)..(52) <223> synthetic <400> 209 ggacgagagu gacaaaugau auaaccuccu
gacuaacgcu gcgggcgaca ggb2 <210> 210 <211> 52 <212> RNA <213> Arti-fici al
Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(52) <223>
synt heti c <400> 210 ggaccuaucg cuaagacaac gcgcagucua cgggacauuc uccgcggaca
gg52 <210> 211 <211> 52 <212> RNA

74
<221> D-RNA

<222> (1)..(41)

<223> synthetic

<400> 154

gcacgucccu caccggugca agugaagccg uggcucugeg u 41
<210> 155

<211> 41

<212> RNA

<213> Artificial Segquence

<220>

<223> MCP-1 binder
<2205

<221> D-RNA

<222> (1)..(41)

<223> synthetic

<400> 155

acgcacgucc cucaccggug caagugaagc cguggcucug c 41
<210> 156

<211> 39

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(39)

<223> synthetic



100 <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D-RNA
<222>(1)..(52) <223> synthetic <400> 211 ggacaauugu uacccccgag agagacaaau
gagacaaccu' ccugaagaca ggb52 <210> 212 <211> 51 <212> RNA <213> Artifici al
Sequence <220> <223> MCP-1 bi nder <220> <221> D-RNA <222>(1)..(51) <223>
synt hetic <400> 212 ’ :
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<400> 156 .
gcacgucccu caccggugca agugaagccg uggcucugc 39
<210> 157

<211> 42

<212> RNAR

<213> Artificial Sequence

<220>

<223> MCP~1 binder
<220>

<221> D-RNA

<222> (1)..(42)

<223> synthetic

<400> 157

cgcacguccc ucaccggugc aagugaagcc guggcucugc gu 42
<210> 158

<211> 41

<212> RNA

<213> Artificial Sequence

<220>
.<223> MCP-1 binder
<220>
<221> D-=RNA
<222> (1)..(41)

<223> synthetic

<400> 158
cgcacguccc ucaccggugc aagugaagcc guggcucuge g 41



ggacgaaagu gagaaaugau acaaccuccu guugcugcga auccggacag g51 <210> 213 <211>
50 <212> RNA <213> Artificial Sequence 101 <223> MCP-1 bi nder <220> <221>
D- RNA <222>(1)..(50) <223> synthetic <400> 213 ggacguaaaa gacgcuaccc
gaaagaaugu caggagggua gaccgacagg50 <210> 214 <211> 50 <212> RNA <213>
Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA <222>
(1)-(50) <223> synthetic <400> 214 ggacuagaaa cuacaauagc ggccaguugc
accgcguuau caacgacaggs0 16

<210> 159
<211> 40
<212> RNA

<213> Artificial Sequence -

+ 220>
<223; MCP-1 binder
<220>
<221> D-RNA
<222> (1)..(40)

<223> synthetic

<400> 159

gcacgucccu caccggugca agugaagccg uggcucugcg 40
<210> 160

<211> 4%

<212> RNA

<213> Artificial Sequence

<220>

<223> ™MCP-1 binder
- <220>

<221> D-RNA

<222> (1)..(49)

<223> synthetic

<400> 160
gugcugcgua guggaagacu accuaaugac agccgaaugc uggcagcac 48

- <210> 161

<211> 49



<210> 215 <211> 50 <212> RNA <213> Artificial Sequence <220> <223> MCP-1
bi nder <220> 102 <221> D-RNA <222>(1)..(50) <223> synthetic <400> 215
ggacuaguca gccagugugu auaucggacg cggguuuauu uacugacaggs0 <210> 216 <211> 50
<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>

D- RNA <222>(1)..(50) <223> synthetic <400> 216

<212>

<213>

<220$
<223>
<220>
<221>
<222>

<223>

<400>

77
RNA .

Artificial Sequence
MCP-1 binder

D-RNA

(1)..(49)

synthetic

161

gugcugcgua guggaagacu accuaaugac agccuaaugc uggcagcac 49

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

162
49
RNA

Artificial Sequence

MCP-1 binder

D-RNA

(1)..(49)

synthetic

162

gugcugcgua guggaagacu accuuaugac agccgaaugc uggcagcac 49

<210>
<211>
<212>

<213>

163
48
RNA

Artificial Sequence



ggacuguccg gagugugaaa cuccccgaga ccgccagaag cggggacagg50 <210> 217 <211> 50 -
<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
D- RNA <222>(1)..(50) <223> synthetic 103 <400> 217 ggacuucuau ccaggugggu
gguaguaugu aaagagauag aagugacagg50 <210> 218 <211> 50 <212> RNA <213>
Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA

<222>(1)..(50) <223> synthetic
78

<2205

<223>,‘MCP-1 binder

G205 | '

<221>. D-RNA °
<2225 (1)..(48)

<223> synthetic

<400> 163

gugcugcgua gugaaaaacu acugccagug ggucagagcu agcagcac
<210> 164

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1}..(48)

<2Z3> synthetic

<400> 164

gugcugcgga guuaaaaacu cccuaagaca ggccagagcec ggcagcac
<210> 165

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder:

48

48



<400> 218 ggacgagagc gaacaaugau auaaccuccu gacggaaaga gaucgacagg50 <210>

219 <211> 48
<220> <221> D-RNA <222>(1)..(48) <223> synthetic
<212> RNA <213> Artificial

<220>
<221>
<222>

<223>

<400>

<212> RNA <213> Artificial

Sequence <220>
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D-RNA
(1)..(48)

synthetic

165

Sequence <220> <223> MCP-1 bi nder
104 <210> 220 <211> 48

gugcugcegga guugaaaacu cccuaagaca ggccagaged ggcagceac 48 .

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<223>

<400>

166
48
RNA

artificial seguence

MCP-~1 binder

D=RNA

(1)..(48)

synthetic

166

gugcugcgua guggaagacu accuaugaca gocuaaugeu ggcagcac 48

<210>
<211>
<212>

<213>

<220>
<223>
<220>

<221>

167
48
RNA

Artificial Sequence

MCP-1 binder

D-RNA



<223> MCP-1 binder '<220> <221> D-RNA <222>(1)..(48) <223> synthetic <400>
220 cgugagccag gcaccgaggg cguuaacugg cugauuggac acgacacg48 <210> 221 <211>
48 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
D- RNA <222>(1)..(48) <223> synthetic <400> 221 cgugaacaug caagcuaagc
ggggcuguug guugcuuggc ccgccacg48 <210> 222 105
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<222> (1)..(48)

<223> synthetic

<400> 167 :

gugcugcgga guuaaaaacu cCccuaagaca ggcuagagec ggeageac 48
<210> 168

<211> 50

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP—i binder .
<220>

<221> D-RNA

<222> (1)..(50)

<223> synthetic

<400> 168

gugcugcgge gugaaaaacg cccugcgacu geccuuuaug caggcagcac 50
<210> 169

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D~RNA

<222> (l)..(48)

<223> synthetic



<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
D RNA <222>(1)..(48) <223> synthetic <400> 222 cgugcagaga gagaccaacc
acguaaaauc aaccuaaugg gccgcacg48 <210> 223 <211> 48 <212> RNA <213>
Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA
<222>(1)..(48) <223> synthetic <400> 223 cgugcagaga gagaccaacc acguaaaauc
aaccuaaugg gccgcacg48
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<400> 169 -

gugcugcgua gugaaaaacu accaacgacu ggcuagagcc ggcagcac 48
<210> 170

<211> 48

<212> RNA

<213> artificial sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> {1)..(48)

<223> synthetic

<400> 170

gugcugcgua gugaaagacu accugugaca gccgaaugcu ggcagcac 48
<210> 171

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<2‘2 1> D-RNA

<222> (1)..(48)

<223> synthetic

<400> 171
guacugcgua guuaaaaacu accaacgacu ggcuagagcc ggcagcac 48



<210> 224 <211> 48 <212> RNA <213> Artificial Sequence 106 <220> <223>
MCP- 1 bi nder <220> <221> D-RNA <222> (1)-(48) <223> synthetic <400> 224
cgugaacauu caagcuaagCc ggggcuguug guugcuuggc ccgccacg48 <210> 225 <211> 48
<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
D- RNA <222>(1)..(48) <223> synthetic <400> 225
82

<210> 172

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

. <221> D-RNA

<222> (1)..(48)

<223> synthetic

<400> 172

gugcugcgua guuaaaaacu accaacgacu ggcuagagcc ggcagcac : 48
<210> 173

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(48)

<223> synthetic

<400> 173
gugcugcgua guuaaaaacu accagegaca ggcuagagec ggeagcac 48
<210> 174
<211> 48

<212> RNA



cgugccgagg cggcgaccag cguuacuuag agaggcuuug gcaccacg48 <210> 226 <211> 47
<212> RNA <213> Artificial Sequence <220> <223> MCP-1 binder 107 <220>
<221> D-RNA <222>(1)..(47) <223> synthetic <400> 226 cgugauaaca gccgucgguc
aagaaaacaa aguucgggcg gcgcacg47 <210> 227 <211> 47 <212> RNA <213>
Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA
<222>(1)..(47) <223> synthetic
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<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(48)

<223> synthetic

<400> 174 _

gugcugcgua guuaaaaacu accagcgacu ggcuagagcc ggcagcac 48
<210> 175

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(48)

<223> synthetic

<400> 175

gugcugcgua gugagaaacu accaacgatu ggcuagagcc ggcagcac 48
<210> 176

<211> 46

<212> RNA

<213> Artificial Sequence



<400> 227'cguggguggc gcaccgaggg cgaaaagcca ccaguaaaga uagaccg47 <210> 228

<211> 45 <212> RNA <213> Artificial
<221> D-RNA 108 <222>(1).

Sequence <220> <223> MCP-1 bi nder <220>
. (45) <223> synthetic <400> 228 cgugugaucu

ccuuuggggu gauuagcuua gagacuuccc acacg45 <210> 229 <211> 45 <212> RNA <213>

Artificial

<220>
<223>
<220>
<221>
222>

<223>

<400>

' ggcugcguag uuaaaaacua ccagcgacug gcuagagccg gcagoec

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

222>

<223>

<400>

Sequence <220> <223> MCP-1 bi nder <220>
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MCP-1 binder

D-RNA
11)..(46)

synthetic

176

17
44
RNA

Artificial Sequence

MCP-1 binder

D-RNA

(1)..(44)

synthetic

177

ggcgcguagu uaaaaacuac cagcgacugg cuagagccgg cgcec

<210>

<211>

<212>

<213>

<220>

<223>

<220>

178
46
RNA

Artificial Sequence

MCP-1 binder

46

44



<221> D-RNA <222>(1)..(45) <223> synthetic <400> 229 gcaccuucgc cuaauacacg
ugccggcuag -cuaauacucg uccgc4db <210> 230 <211> 45 <212> RNA <213> Artificial
Sequence <220> <223> MCP-.1 bi nder <220> <221> D RNA <222>(1)..(45) <223>
synthetic 109 <400> 230 gcacgacuug ggcgaccagu gauacuuaga gagcaagucg
ucggc4s5 <210> 231
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<221> D-RNA
<222> (1)..(48)

<223> synthetic

<400> 178

gugcgcguag uuaaaaacua ccagcgacug gcuagagccg gcgceac 46
<210> 179

1 <211> 46

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(46)

<223> synthetic

<400> 179

gugcgeguag ugagaaacua ccaacgacug gcuagagccg gcgcac 46
<210> 1890

<211> 44

€212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222>  (1)..(44)



<211> 44 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220>
<221> D-RNA <222>(1)..(44) <223> synthetic <400> 231 gcgcgcgcuc aguaagaaau
ugaaaguuca gaaugucguc gcgc44d <210> 232 <211> 39 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> D-RNA <222>(1)..(39) <223>
synt hetic <400> 232 aguguguggc aggcuaagga gauauuccga gaccacgcu39

<223>

<400>
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synthetic

180

gugccguagu gagaaacuac caacgécugg cuagagccgg gcac

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
222>

<223>

<400>

181
44
RNA

Artificial Sequence
MCP-1 binder

D-RNA

(1)..(44)

synthetic

181

guggcguagu gagaaacuac caacgacugg cuagagccgg ccac

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

| <223>

<400>

182
44
RNA

Artificial Sequence
MCP-1 binder

D-RNA

(1)..(44)

synthetic

182

44

44



110 <210> 233 <211> 39 <212> RNA <213> Artificial Sequence <220> <223>
MCP- 1 bi nder <220> <221> D-RNA <222>(1)..(39) <223> synthetic <400> 233
aguguguggc agacuaugga uagacuccga gaccacgcu39 <210> 234 <211> 39 <212> RNA
<213>-Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D-RNA
<222>(1)..(39) <223> synthetlc <400> 234

. 87
gucgcguagu gagaaacuac caacgacugg cuagagccgg cgac 44
<210> 183
<211> 44
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(44)

<223> synthetic

<400> 183

ugcgcguagu gagaaacuac caacgacugg- cuagagccgg cgca 44
<210> 184

<211> 44

<212> RNA

<213> Artificial Sequence

<220>

<223> . MCP-1 binder
<220>

<221> D-RNA

<222> (1)..{44)

<223> synthetic

<400> 184
gcugcguagu gagaaacuac caacgacugg cuagagccgg cage 44

<210> 185



agcgugaggc. gaccagcgga uuacuuagag agucacgcu39 <210> 235 <211> 39 <212> RNA
111 <213> artificial seqguence <220> <223> MCP-1 bi nder <220> <221> D RNA

<222>(1)..(39) <223> synthetic <400> 235 agcgugaagg ggaccagcgu uacuuacaga
guucacgcu3d9 <210> 236 <211> 39 <212> RNA <213> Artificial Sequence <220>

<223> MCP-1 binder <220> <221> D-RNA <222>(1)..(39)
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<211> 44

<212> RNA

<213> Artificial Segquence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(44)

<223> synthetic

<400> 185

gcugcguagu gagaaacuac caacgacugg cuagagccgg cagce 44
<210> 186

<21l1> 44

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(44)

<223> synthetic

<400> 186

ggugcguagu gagaaacuac caacgacugg cuagagccgg cace 44
<210> 187

<211> 40

<212> RNA

<213> Artificial Sequence



<223> synt hetic <400> 236 agcgugugau guauguagca ccguaucaga ggacacgcu39
<210> 237 <211> 37 <212> RNA <213> Artificial Sequence 112 <220> <223>
MCP-1 bi nder <220> <221> D-RNA <222>(1)..(37) <223> synthetic <400> 237
agcgugaggc gacccguguu ucguagagag ucacgcu37 <210> 238 <211> 40 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220>
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<220$

<223> MCP-1 binder
<220>

'<221> D-RNA

<222> (1)..(40)

<223> synthetic

<400> 187

uggcguagug agaaacuacc aacgacuggc uagagccggce 40
<210> 188

<211> 42

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(42)

<223> synthetic

<400> 188 °

gcgcguagug agaaacuacc aacgacuggc uagagccggce gco 42
'<210> 189

<211> 42

<212> RNA

<213> Artificial Sequence

<220>



<221> D-RNA <222>(1)..(40) <223> synthetic <220> <221> D RNA <222> .
(1)..(40) <223> 5' PEGyl ati on <400> 238 gcacgucccu caccggugca agugaagccg
uggcucugcg40 <210> 239 <211> 40 <212> RNA 113 <213> Artificial Sequence
<220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(40) <223> synthetic
<220> <221> D-RNA

90
<223> MCP-1 binder

<220>
~ <221> D-RNA
<222> (1)..(42)

<223> synthetic

- <400> 189
gugcguagug agaaacuacc aacgacuggc uagagccggce ac 42
<210> 190
<211> 42
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(42)

<223> synthetic

<400> 190 .
gggcguagug agaaacuacc aacgacuggc uagagccggc cc , 42
<210> 191

<211> 42

<212> RNA

<213> Artificial Sequence

<220>
<223> MCP-1 binder
<220>

<221> D-RNA



<222>(1)..(40) <223> 3'-PEGyl ati on. <400> 239 gcacgucccu caccggugca
agugaagccg uggcucugcg40 <210> 240 <211> 58 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA <222>(1)..(58) <223>
synthetic 114 <210> 241 <211> 56 <212> RNA <213> Artificial Sequence <220>
<223> MCP-1 bi nder <220>
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<222> (1)..(42)

<223> synthetic

<400> 191

gagcguagug agaaacuacc aacgacugge uagagecgge uc 42
<210> 192

<211> 42

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP~1 binder
<220>

<221> D-RNA

<222> (1)..(42)

<223> synthetic

<400> 192 _

cggcguagug agaaacuacc aacgacuggc uagagccggce cg 42
<210> 193

<211> 42

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(42)

<223> synthetic



<221> D-RNA <222>(1)..(56) <223> synthetic <400> 241 gauggcgaca uugguugggc
augaggcgag gcccuuugau gaauccgcgg ccauuc56 <210> 242 <211> 53 <212> RNA
<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> .<221> D RNA
<222>(1)..(53) <223> synthetic <400> 242 ggcgacauug guugggcaug aggcgaggcc
cuuugaugaa uccgcggcca uuc53. <210> 243 <211> 52 <212> RNA 115 <213>
Artificial Sequence

92

<400> 193

ccgctguagug agaaacuacc aacgacuggc uagagccggc gg 42
<210> 194

<211> 42

<212> RNA

<213> Artificial Seguence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> {1)..(42)

<223> synthetic

<400> 194

cagcguagug agaaacuacC aacgacuggc uagagccggc ug 42
<210> 195

<211> 42

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..({42)

<223> synthetic

<400> 195
cugcguagug agaaacuacc aacgacuggc uagagccggc ag ‘ 42



<220> <223> MCP-1 binder <220> <221> D-RNA <222>(1)..(52) <223> synthetic
<400> 243 ggcgacauug guugggcaug aggcgaggcc cuuugaugaa uccgcggcca uub52 <210>
244 <211> 50 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder
<220> <221> D-RNA <222> (1)-(50) <223> synthetic <400> 244 ggcgacauug
guugggcaug aggcgaggcc cuuugaugaa uccgcggcca50 <210> 245 <211> 48 <212> RNA
<213> Artificial Sequence

93

<210> 196
<211> 39
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder

<220>

<221> D-RNA
<2225 (1)..(39)

<223> synthetic

<400> 196 .
agcguguuag ugaagugggu ggcagguaaa ggacacgcu . 39
<210> 197

<211> 39

.<212> RNA

<213> Artificial Sequence

<220>

<223% MCP-1 binder
<220>

<221> D=RNA

<222> (1)..(39)

<223> synthetic

<400> 197 :
agcgugguag cggugugggu gguagguaaa ggccacgcu . 39

<210> 198

<211> 39



116 <220> <223> MCP-1 binder <220> <221> D-RNA <222>(1)..(48) <223>

synt hetic <400> 245 gcugguuacc gagggggcgu cguuggaguu ugguugguug ucaccagc48
<210> 246 <211> 46 <212> RNA <213> Artificial Sequence <220> <223> MCP-1
bi nder <220> <221> D RNA <222>(1)..(46) <223> synthetic
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<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
| <220>

<221> D-RNA

<222> (1)..(39)

<223> synthetic

<400> 198

agcgugauag aagagcgggu gguagguaaa ggucaggcu 39
<210> 199

<211> 39

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(39)

<223> synthetic

<400> 198

agcguguuag guaggguggu aguaaguaaa ggacacgcu 39
<210> 200

<211> 38

<212> RNA

<213> Artificial Sequence



<400> 246 cugguuaccg agggggcguc guuggaguuu gguugguugu caccag46 <210> 247

<211> 44 <212> RNA <213> Artificial
117 <221> D-RNA <222>(1)..(44) <223> synthetic <400> 247 ugguuaccga
gggggcgubg uuggaguuug guugguuguc accad4 <210> 248 <211> 48 <212> RNA

<220>

<223>

<220>

<221>

<222>

<223>

<400>

95

MCP-1 binder

D-RNA

{1)..(38)

synthetic

200

agcguguuag guggguggua guaaguaaag gacacgcu

<210>

<211>

<212>

. <213>

<220>

<223>

<220>

221>

222>

<223>

<400>

201
38
RNA

Artificial Seguence

MCP-1 binder

D-RNA

(1)..(38)

synthetic

201

agcguguuag guggguggua guaaguaaag ggcacgceu

<210>

<211>

<212>

<213>

<220>

<223>

202
34
RNA

Artificial Sequence

MCP-1 binder

Sequence <220> <223> MCP-1 bi nder

38

38

<220>



<213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D-RNA
<222>(1)..(48) <223> synthetic <400> 248 gccgguuacc gagggggcgu cguuggaguu
ugguugguug ucaccggc48 <210> 249 <211> 48 <212> RNA <213> Artificial
Sequence <220> <223> MCP-1 bi nder <220> <221> D-RNA <222>(1)..(48) 118
<223> synthetic <400> 249

96
<220>

<221> D-RNA
<222> (1)..(34) .

<223> synthetic

<400> 202 .

ccgcuuaggu gggugguagu aaguaaaggg gcgg 34
<210> 203

<211> 39

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(39)

<223> synthetic

<400> 203

gcgcgageag guggguggua gaauguaaag acucgcguc 39
<210> 204

<211> 34

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(34)



gccggcuacc gagggggcgu cguuggaguu ugguugguug ucgccggc48 <210> 250 <211> 46
<212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220> <221>
D- RNA <222>(1)..(46) <223> synthetic <400> 250 gcgcguaccg agggggcguc
guuggaguuu gguugguugu ccgcgc4db <210> 251 <211> 46 <212> RNA <213>
Artificial Sequence <220> <223> MCP-1 bi nder <220> <221> D RNA
<222>(1)..(46) <223> synthetic 119 '

97

<223> synthetic

<400> 204

cguguuaggu gggugguagu aaguaaagga cacg : 34
<210> 205

<211> 32

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(32)

<223> synthetic

<400> 205 )

guguuaggug ggugguagua aguaaaggac ac . 32
<210> 206

<211> 34

<212> RNA

<213> Artificial Segquence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(34)

<223> synthetic



gggccuaccg agggggcguc guuggaguuu gguugguugu cggccc46 <210> 252 .<211> 76
<212> PRT <213> Rattus rattus <400> 252 G n Pro Asp Ala Val Asn Ala Pro Leu
Thr Cys Cys Tyr Ser Phe Thr 151015 Ay Lys Met Ile Pro Met Ser Arg Leu Gu
Asn Tyr Lys Arg Ile Thr 202530 Set Ser Arg Cys Pro Lys A u Ala Val Val Phe
Val Thr Lys Leu Lys 354045 Arg Qu Ile Cys Ala Asp Pro Asn Lys GQu Trp Va
Gn Lys Tyr Ile 505560 Arg Lys Leu Asp G n Asn Gn Val Arg Set Qu Thr
657075 <210> 253 <211> 50 <212> RNA 213> Artificial Sequence <220> <223>

MOP-1 bi nder <220> <221> L-RNA <2223%(1)- (50)
<400> 206 '

cguguuaggu gggugguagu aaguaaaggg cacg 34
<210> 207

<211> 32

<212> RNA

<213> Artificial Seguence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(32)

* <223> synthetic

<400> 207 .
guguuaggug ggugguagua aguaaagggc ac 32
<210> 208

<211> 30

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(30)

<223> synthetic

<400> 208 .
uguuaggugg gugguaguaa guaaagggca 30

<210> 20%



<223> synthetic 120 <221> L-RNA <222>(1)..(50) <223> 5'-PEGyl ati on <400>
253 ggcgacauug guugggcaug aggcgaggcc cuuugaugaa uccgcggccasb0 <210> 254
<211> 50 <212> RNA <213> Artificial Sequence <220> <223> MCP-1 bi nder <220>
<221> L-RNA <222>(1)..(50) <223> synthetic <220>
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<211> 52
<212> RNA

<213> Artificial Sequence

<220>

<223> MéP—l binder
<220>

<221> D-RNA

222> (1)..(52)

<223> synthetic

<400> 209

ggacgagagu gacaaaugau auaaccuccu gacuaacgcu gcgggcgaca gg 52
<210> 210

<211> 52

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(52)

<223> synthetic

<400> 210 .

ggaccuaucg cuaagacaac gcgcagucua cgggacauuc uccgeggaca gg 52
<210> 211

<211> 52

<212> RNA



<221> L-RNA <222>(1)..(50) <223> 3'-PEGyl ati on <400> 254 ggcgacauug
guugggcaug aggcgaggcc cuuugaugaa uccgcggcca50 <210> 255 <211> 11 <212> DNA
<213> Artificial Sequence <223> NOX-E36 Capture probe <220> <221> L-DNA
<222>(1)..(11) <223> synthetic <220> <221> L-DNA <222>(1)..(11) <223>

- (spacer 18) 2-nh4+ at 3' end <400> 255 gagggacgtg c <210> 256 <211> 9
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<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<2225 (1)..(52)

<223> synthetic

<400> 211
ggacaauugu uacccccgag agagacaaau gagacaaccu ccugaagaca gg 52

<210> 212
<211> 51
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (l)..(Si)

<223> synthetic

<400> 212
ggacgaaagu gagaaaugau acaacCuccu guugcugcga auccggacag g 51

<210> 213
<211> 50
<212> RNA

<213> Artificial Sequence

<220>



<212> DNA <213> Artificial Sequence <220> <223> NOX- E36 Detect probe <220>
<221> L-DNA <222>(1)..(9) <223> synthetic <220> <221> L-DNA <222>(1)..(9)
<223> 5'- Biotin-(Spacerl18) 122 <400> 256 cgcagagcc9 <210> 257 <211> 73
<212> PRT

IOi
<223> MCP-1 binder
<220>
<221> D-RNA
<222> (1)..(50)

<223> synthetic

<400> 213 .
ggacguaaaa gacgcuaccC gaaagaaugu caggagggua gaccgacagg 50

<210> 214
<211> 50
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP~1 binder
<220>

<221> D-RNA

<222> (1)..(50)

<223> synthetic

<400> 214

ggacuagaaa cuacaauagc ggccaguugc accgcguuau caacgacagg 50
<210> 215

<211> 50

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder

<220>



<213> Artificial Sequence <220> <223> CCL1/1-309 <220> <221> L-Protein
<222> (1)..(73) <223> synthetic <400> 257 Lys Ser Met G n Val Pro Phe Ser
Arg Cys Cys Phe Ser Phe Ala G u 151015 Gn GQu Ile Pro Leu My Ala Ile Leu
Cys Tyr My Asn Thr Ser Ser 202530 Ile Cys Ser Asn Qu Gy Leu Ile Phe Lys
Leu Lys Arg Ay Lys G n 354045 Ala Cys Ala Len Asp Thr vVal Ay Trp Val Gn
Arg His Arg Lys Met 505560 Leu Arg His Cys Pro Ser Lys Arg Lys 6570 <210>
258 <211> 69 <212> PRT <213> Artificj 3I Sequence 123 <223> CCL3/M P-17?
<220> <221> L-Protein <222> (1)..(69f)0 <223> synthetic <400> 258

<221> D-RNA

<222> (1)..(50)

<223> synthetic

<400> 215

ggacuaguca gccagugugu auaucggacg cggguuuauu uacugacagg 50
<210> 216

<211> 50

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(50)

<223> synthetic

<400> 216
ggacuguccg gagugugaaa cuccccgaga ccgccagaag cggggacagg 50
<210> 217
<211> 50
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<2203

<221> D-RNA

<222> (1)..(50)

<223> synthetic



Ser Leu Ala Ala Asp Thr. Pro Thr Ala Cys Cys Phe Ser Tyr Thr Ser 151015 Arg
Gnlle Pro Gn Asn Phe Ile Ala Asp Tyr Phe A u Thr Ser Ser 202530 G n Cys
Ser Lys Pro Ay Val Ile Phe Leu Thr Lys Arg Ser Arg G n 354045 Val Cys Ala
Asp Pro Ser Gu GQu Trp Val G.n Lys Tyr Val Ser Asp 505560 Leu G u Leu Ser
Al a 65 <210> 259 <211> 69 <212> PRT <213> Artificial Sequence <220> <223>
CCL4/ M P-1 beta <220> <221> L-Protein <222>(1)..(69) <223> synthetic

103

<400> 217 .

ggacuucuau ccaggugggu gguaguaugu aaagagauag aagugacagg 50
<210> 218

<211> 50

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220»

<221> D-RNA

<222> (1)..(50)

<223> synthetic

<400> 218

ggacgagagc gaacaaugau auaaccuccu gacggaaaga gaucgacagg 50
<210> 219

<211> 48

<212> RNA

<213> Artificial Sequence

<2£0>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(48)

<223> synthetic

<400> 219
ccugugcuac acgcaguaag aagugaacgu ucaguaugug ugcacagg 48



124 Ala Pro Met Ay Ser Asp Pro Pro Thr Ala Cys Cys Phe Ser Tyr Thr 151015
Ala Arg Lys Leu Pro Arg Asn Phe Val Val Asp Tyr Tyr GQu Thr Ser 202530 Ser
Leu Cys Ser Gn Pro Ala Val Val Phe Gn Thr Lys Arg Ser Lys 354045 d n Val
Cys Ala Asp Pro Ser Qu Ser Trp Val Gn Qu Tyr Val Tyr 505560 Asp Leu GQu
Leu Asn 65 <210> 260 <211> 68 <212> PRT <213> Artificial Sequence <220>

<223> CCL5/ RANTES <220> <221> L-Protein <222> (1)..(68) <223> synthetic

<400> 260 Ser Pro Tyr Ser Ser Asp Tl]ro4Thr Pro Cys Cys Phe Ala Tyr Ile Ala

<210> 220
<211> 48
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP—I binder
1<220>

<221> D-RNA

<222> (1)..(48)

<223> synthetic

<400> 220

cgugagccag gcaccgaggg cguuaacugg cugauuggac acgacacg 48
<210> 221

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220> _

<221> D-RNA

<222> (1)..(48)

<223> synthetic

<400> 221
cgugaacaug caagcuaagcC ggggcuguug guugcuugge ccgccacyg 48

<210> 222

<211> 48



151015 'Axg Pro Leu Pro Arg Ala His Ile Lys Gu Tyr Phe Tyr Thr Ser Qy
202530 Lys Cys Ser Asn Pro Ala Val Val Phe Val Thr Arg Lys Asn Arg G n
354045 125 Leu G u Met Ser 65 <210> 261 <211> 82 <212> PRT <213>
Artificial Sequence <220> <223> CCL13/ MCP-4 <220> <221> L-Protein <222>
(1)..(82) <223> synthetic <400> 261 Phe Asn Pro Gn Gy Leu Ala Gn Pro Asp
Ala Leu Asn Val Pro Ser 151015 Thr Cys Cys Phe Thr Phe Ser Ser Lys Lys Ile
Ser Leu Gn Arg Leu 202530 105

<212> RNA

<213> Artificial Sequence

<220>
<223> MCP-1 binder
<220>
' <221> D-RNA
<222> (1)..(48)

<223> synthetic.

<400> 222

cgugcagaga gagaccaacc acguaaaauc aaccuaaugg gccgcacg 48
<210> 223

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(48)

<223> synthetic

<400> 223 .
cgugcagaga gagaccaacC acguaaaauc aaccuaaugg gccgcacg 48
<210> 224

<211> 48

<212> RNA

<213> Artificial Sequence



Lys Se: Tyr

Arg Thr Lys Leu Ay Lys u Ile Cys Ala

Val 1le Thr Thr

Se: Arg Cys

Gn Asn Tyr Met Lys His Leu Ay Arg Lys

<210> 262 <211> 74 <212> PRT 126 <213>
. CCL14/ HCC-1 <220> <221> L-Protein <222>

Pro Gn Lys Ala Val Ile 354045 Phe
Asp Pro Lys G u Lys 505560 Trp Va
Ala H's Thr Leu 65707580 Lys Thr
Artificial Sequence <220> <223>
(1)..(74) <223> synthetic <400> 262

Thr Lys Thr Qu Ser Ser Ser Arg Ay Pro Tyr Hs Pro Ser Qu Cys 151015 Cys
Phe Thr Tyr Thr Thr Tyr Lys Ile Pro Arg Gn Arg Ile Met Asp 202530 Tyr Tyr
Gu Thr Asn Ser Gn Cys Ser Lys Prol®y I1e Val Phe Ile

<220>

<223> MCP-1 binder

<220>

<221> D-RNA

<222> (1)..(48)

<223> synthetic

<400> 224 v _

cgugaacauu caagcuaagc ggggcuguug guugcuuggce ccgccacg 48

<210> 225°

<211> 48

<212> RNA

<213> Artificial Seguence

<220>

<223> MCP-1 binder

<220>

<221> D-RNA

<222> (1)..{48)

<223> synthetic

<400> 225 ,

cgugccgagg cggcgaccag cguuacuuag agaggcuuug gcaccacg - 48

<210> 226

<211> 47

<212> RNA

<213> Artificial Sequence

<220>

<223>

MCP-1 binder



354045 Thr Lys Arg Ay His Ser Val Cys Thr Asn Pro Ser Asp Lys Trp Val
505560 G n Asp Tyr Ile Lys Asp Met Lys G u Asn 6570 <210> 263 <211> 73
<212> PRT <213> Artificial Sequence <220> <223> CXCL1l/ GRGal pha <220> <221>
L-Protein <222> (1)..(73) <223> synthetic 127 <400> 263 Ala Ser Val Al a
Thr Gu Leu Arg Cys G n Cys Leu Gn Thr Leu G n 151015 Ay Ile H's Pro Lys
Asn Ile Gn Ser Val Asn Val Lys Ser Pro Ay
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<220>
<221> D-RNA
<222> (1)..(47)

<223> synthetic

<400> 226
cgugauaaca gccgucgguc aagaaaacaa aguucgggcg gcgcacg 47
<210> 227
<211> 47
<212> RNA

'<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(47)

<223> synthetic

<400> 227

cguggguggc gcaccgaggg cgaaaagcca ccaguaaaga uagaccg 47
<210> 228

<211> " 45

<212> RNA

<213> Artificial Seguence

<220>
<223> MCP-1 binder
<220>

<221> D-RNA



202530 Pro Hs Cys Ala Gn Thr Gu Val Ile Ala Thr Leu Lys Asn Ay Arg

354045 Lys Ala Cys Leu Asn Pro Al a Ser

Pro Ile Va

Lys Lys Ile Ile Qu

505560 Lys Met Leu Asn Ser Asp Lys Ser Asn 6570 <210> 264 <211> 73 <212>

PRT <213> Artifici al

Sequence <220> <223> CXCL2/ GRObeta <220> <221>

L-Protein <222> (1)..(73) <223> synthetic <400> 264 Ala Pro Leu Ala Thr Qu
Leu Arg Cys Gn Cys Leu Gn Thr Leu Gn 15.1015 Ay Ile Hs Leu Lys Asn lle
G n Ser Val Lys Val Lys Ser Pro Glyl%92530 ‘

<222>

<223>

<400>

(1)..(45)
synthetic
228

cgugugaucu ccuuuggggu gauuagcuua gagacuuccc acacg

<210>
{211)
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<223>

<400>

229

45

.RNA

Artificial Segquence

MCP-1 binder
D-RNA
(1)..(45)

synthetic

229

gcaccuucgc cuaauacacg ugccggcuag cuaauacucg uccgce

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

230
45
RNA

Artificial Sequence

MCP-1 binder

D-RNA

(1)..(45)

synthetic

45

45



128 Lys Ala Cys Leu Asn Pro Ala Ser Pro Met Val Lys Lys Ile Ile G u 505560
Lys Met Leu Lys Asn Ay Lys Ser Asn 6570 <210> 265 <211> 73 <212> PRT <213>
Artificial Sequence <220> <223> CXCL3/ GROgana <220> <221> L-Protein <222>
(1)..(73) <223> synthetic <400> 265 Ala Ser Val Val Thr Qu Leu Arg Cys G n
Cys Leu G n Thr Leu G n 151015 Ay Ile H's Leu Lys Asn Ile G n Ser Val Asn
Val Arg Ser Pro Ay 202530 Pro Hs Cys Ala Gn Thr Au Val Ile Ala Thr Leu -
Lys Asn Ay Lys 354045 109

<400> 230 .
gcacgacuug ¢ggcgaccagu gauacuuaga gagcaagucg ucggce 45
<210> 231
C<211> 44
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(44)

<223> synthetic

<400> 231

gcgcgcgcuc aguaagaaau ugaaaguuca gaaugucguc gcgc 44
<210> 232

<211> 39

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(39)

<223> synthetic

<400> 232
aguguguggc aggcuaagga gauauuccga gaccacgcu 39



Lys Ala Cys Leu Asn Pro Ala Ser Pro Met Val Gn Lys Ile Ile @ u 505560 Lys
Ile Leu Asn Lys Ay Ser Thr Asn 6570 <210> 266 <211> 70 <212> PRT 129
<213> Artificial Sequence <220> <223> CXCL4/ PF4 <220> <221> L-Protein <222>
(1)..(70) <223> synthetic <400> 266 Qu Ala GQu GQu Asp Ay Asp Leu G n Cys
Leu Cys Val Lys Thr Thr 151015 Ser G n Val Arg Pro Arg Hs Ile Thr Ser Leu
GQu Vval Ile Lys Ala 202530 Gy Pro Hs Cys Pro Thr Ala G n Leu Ile Ala Thr
Leu Lys Asn Gy 354045 Arg Lys Ile qxa Leu Asp Leu Gn Ala Pro Leu Tyr Lys
Lys Ile Ile 505560

<210> 23

<211> 39

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D=-RNA

<222> {1)..(39)

<223> synthetic

<400> 233

aguguguggc agacuaugga uagacuccga gaccacgcu . 39
<210> 234

<211> 39

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(39)

<223> synthetic

<400> 234
agcgugaggc gaccagegga uuacuuagag agucacgcu 39
<210> 235
<211> 39

<212> RNA



Lys Lys Leu Leu Qu Ser 6570 <210> 267 <211> 77 <212> PRT <213> artificia
sequence <220> <223> CXCL5/ ENA- 78 <220> <221> L-Protein <222>(1)..(77) 130
<223> synthetic <400> 261 Gy Pro Ala Ala Ala Val Leu Arg Qu Leu Arg Cys
Val Cys Leu G n 151015 Thr Thr Gn Ay Val H's Pro Lys Met Ile Ser Asn Leu
G n Val Phe 202530 Ala lle Ay Pro Gn Cys Ser Lys vVal Gu Val Val Al a Ser
Leu Lys 354045 Asn Ay Lys Qu Ile Cys Leu Asp Pro Qu Ala Pro Phe Leu Lys

Lys 111 |

<213> artificial sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(39)

<223> synthetic

<400> 235

agcgugaagg ggaccagcgu uacuuacaga guucacgcu ' 39
<210> 236

<211> 39

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<2225 (1)..(39)

<223> synthetic

<400> 236 )
agcgugugau guauguagca ccguaucaga ggacacgcu 39
<210> 237

<211> 37

<212> RNA

<213> Artificial Segquence



505560 Val Ile Gn Lys Ile Leu Asp Ay Ay Asn Lys Gu Asn 657075 <210> 268
<211> 77 <212> PRT <213> Artificial Sequence <220> <223> CXCL6/ GCP-2 <220>
<221> L-Protein <222>(1)..(77) <223> synthetic <400> 268 Ay Pro Val Ser
Ala Val Leu Thr Qu Leu Arg Cys Thr Cys Leu Arg 151015 Val Thr Lou Arg Val
“Asn Pro Lys Thr Ile Ay Lys Lou Gn Val Phe 202530 131 354045 Asn Gly Lys
Gn Val Cys Leu Asp Pro Qu Ala Pro Phe Leu Lys Lys

112
<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(37)

223> synthetic

<400> 237

agcgugaggc gacccguguu ucguagagag ucacgcu 37
<210> 238

<211> 40

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(40)

<223> synthetic

<220>
<221> D-RNA
<222> . (1)..{40)

<223> 5' PEGylation

<400> 238
gcacgucccu caccggugca agugaagccg uggcucugeg 40
<210> 239
<211> 40

<212> RNA



505560 Val Ile Gn Lys Ile Leu Asp Ser Ay Asn Lys Lys Asn 657075 <216'> 269

<211> 94 <212> PRT <213> Artificial

Sequence <220> <223> CXCL7/ NAP-2 <220>

© <221> L-Protein <222> (1)..(94) <223> synthetic <400> 269 Ser Ser Thr Lys
Gy Gn Thr Lys Arg Asn Leu Ala Lys Ay Lys Gu 151015 Gu Ser Len Asp Ser

Asp Len Tyr Ala Qu Leu Arg Cys

Hs Pro Lys Asn Ile G n Ser Leu Gu Val

Asn G n Val

<213>

<220>
<223}
<220>
<221>
<222>

<223>

<220>
<22i>
<222>

<223>

<400>

Met Cys Ile 202530 Lys Thr Thr Ser Ay lle .

354045 Ile Ay Lys Ay Thr H's Cys

GQu Val Ile Ala Thr Leu 1?95560 Lys Asp Gy Arg Lys Ile Cys Len
Asp Pro Asp Ala Pro Arg Ile Lys :

Artificial Sequence

MCP-1 binder

D-RNA
{1)..{40)

synthetic

D-RNA
{(1)..1(40)

3'-PEGylation

239

gcacgucccu caccggugca agugaagccg uggcucugcg

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<223>

' <400>

240
58
RNA

Artificial Sequence

MCP-1 binder
D-RNA
(1)..(58)

synthetic

240

40

gagauggcga cauugguugg gcéugaggcg aggcccuuug augaauccgc ggccauuc 58



65707580 Lys Ile Val G n Lys Lys Leu Ala Ay Asp Qu Ser Ala Asp 8590 132
<210> 270 <211> 79 <212> PRT <213> artificial sequence <220> <223> . _
CXCL8/1L-8 <220> <221> L--Protein <222> (1)..(79) <223> synthetic <400> 270
Qu dy Ala Val Leu Pro Arg Ser Ala Lys Gu Leu Arg Cys G n Cys 151015 Il e
Lys Thr Tyr Ser Lys Pro Phe H's Pro Lys Phe Ile Lys Gu Leu 202530 Arg Val
lle Au Ser Ay Pro Hs Cys Ala Asn Thr Qu Ile Ile Val 354045 Lys Leu Ser
Asp Ay Arg GQu Leu Cys Leu Asp Pro h&s A u Asn Trp

<210> 241
<211> 56
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(56)

<223> synthetic

<400> 241 .

gauggcgaca uugguugggc augaggcgag gcccuuugau gaauccgegg ccauuc 56
<210> 242

<211> 53

<212> RNA

<213> Artificial Sequence

<220>
<223> MCP-1 binder
<220>

' <221> D-RNA
<2225 (1)..(53)

<223> synthetic

<400> 242
ggcgacauug guugggcaug aggcgaggcc cuuugaugaa uccgeggeca uuc 53.
<210> 243
<211> 52

<212> RNA



505560 Val

<210> 271 <211>
CXCL9/ M G <220>

271 Thr
Ay Thr
Pro Ser
Thr Cys
G u Lys

Pro
Il e

Cys

Leu
.Gn
<213>

<220>
<223>
<220>
<221>
<222>

<223>

<400>

ggcgacauug guugggcaug aggcgaggcc cuuugaugaa uccgeggeca uu

<210>
<211>
<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

ggcgacauug guugggcaug aggcgaggcc cuuugaugaa uccgeggeca

<210>
<211>
<212>

<Z213>

Gn Arg Val Val

Val
Hi s
Au
Asn
Val

Artificial Sequence

Val Arg Lys Gy Arg Cys Ser
Leu Gn Ser Leu Lys Asp Leu
Lys Ile u lle lIle Ala Thr
Pro Asp Ser Al a Asp é%l Lys
Ser Gn Lys Lys Lys G'n Lys

MCP-1 binder

D-RNA
(1)..(52)

synthetic
243

244
50
RNA

Artificial Sequence

MCP-1 binder

D—-RNA
(1}..(50)

synthetic
244

245
48
RNA

Artificial Sequence

G u Lys Phe Leu Lys Arg Ala G u Asn Ser 657075
103 <212> PRT <213> artificial
133 <221> L-Protein <222> (1)..(103) <223> synthetic <400>

sequence <220> <223>

Ile Ser Thr Asn G n 151015
G n Phe Ala Pro 202530 Ser
Lys Asn Gy 354045 Val G n
Leu Il e 505560 Lys Lys Trp
Gy '

Cys
Lys
Leu
Au
Asn

52

50



65707580 Lys Lys His Gn Lys Lys Lys Val Leu Lys Val Arg Lys Ser An Arg
859095 Ser Arg G n Lys Lys Thr Thr 100 <210> 272 <211> 77 <212> PRT <213>
artificial sequence <220> <223> CXCL10/I1P-10 <220> <221> L-Protein <222>
(1)..(77) <223> synthetic 134 <400> 272 Val Pro Leu Ser Arg Thr Val Arg
Cys Thr Cys Ile Ser Ile Ser Asn 151015 G n Pro Val Asn Pro Arg Ser Leu GQu
Lys Leu Qu lle Ile Pro Ala 202530

116
<220>

{223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(48)

<223> synthetic

<400> 245

gcugguuacc gagggggcogu cguuggaguu ugguugguug ucaccagc 48
<210> 246

<211> 46

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP~-1 binder
<220>

<221> D-RNA

<222> (1)..{46)

<223> synthetic

<400> 246
cugguuaccg agggggcguc guuggaguuu gguugguugu caccag 46
<210> 247
<211> 44
<212> RNA

<213> Artificial Sequence

<220>
<223> MCP-1 binder

<220>



Ser Gn Phe Cys Pro Arg Val Qu lle Ile Ala Thr Met Lys Lys Lys 354045 Ay
GQu Lys Arg Cys Leu Asn Pro Qu Ser Lys Ala Ile Lys Asn Leu 505560 Leu Lys
Ala Val Ser Lys Gu Arg Ser Lys Arg Ser Pro 657075 <210> 273 <211> 73 <212>
PRI <213> artificial sequence <220> <223> CXCL11l/1-TAC <220> <221>
L-Protein <222> (1)..(73) <223> synthetic <400> 273 Phe Pro Met Phe Lys Arg
Gy Arg Cys Leu Cys Ile Ay Pro Ay Val 151015 Lys Ala Val Lys Val Ala Asp
Ile Au Lys Ala Ser Ile Met Tyr Pro 692530 135 .

<221> D-RNA
<222> ({1)..(44)

<223> synthetic

<400> 247
ugguuaccga gggggcgucg uuggaguuug guugguuguc acca 44
<210> 248

' <211> 48
<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (l)..(48)

<223> synthetic

<400> 248

gccgguuace gagggggeogu cguuggaguu ugguugguug ucacegge 48
<210> 249

<211> 48

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> D-RNA

<222> (1)..(48)



Lys Gy Gn Arg Cys

Lys Lys Val

GQu Arg

artificial sequence

L-Protein <222> (1).

Tyr Arg Cys Pro Cys
Lys His Leu Lys Ile

Leu Asn Pro
Lys Asn. Phe
<220> <223>
(72) <223>
Arg Phe Phe
Leu Asn Thr.

Lys Ser Lys G n Ala Arg Leu Ile 505560 Ile
6570 <210> 274 <211> 72 <212> PRT <213>
CXCL12al pha/ SDF- | al pha <220> <221> .

synt hetic <400> 274 Lys Pro Val Ser Leu Ser
A u Ser 151015 His Val Ala Arg Ala Asn Val
Pro 202530 Asn Cys Ala Leu dn Ile Val Al a

Arg Leu Lys Asn Asn Asn Arg G n 354045 Val Cys Ile Asp Pro Lys Leu Lys Trp
I[le Gn Gu Tyr Leu Au Lys 118

<223> synthetic »

<400> 249

gccggcuace gagggggegu cguuggaguu ugguugguug ucgccgge 48

<210> 250

'<211> 46

<212> RNA

<213> Artificial Sequence

<220>

<223>

<220>

<221>

<222>

<223>

<400>

MCP-1 binder

D-RNA
(1)..(46)

synthetic

250

gcgcguaccg agggggcguc guuggaguuu gguugguugu ccgege : 46

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

251

46

RNA

Artificial Sequence

MCP-1 binder

D-~RNA
(1)..(46)

synthetic

251



505560 Ala Leu Asn Lys Arg Phe Lys Met 6570 <210> 275 <211> 72 <212> PRT
136 <213> Artificial Sequence <220> <223> CXCL12bet a/ SDF-1beta <220> <221>
L-Protein <222> (1)..(72) <223> synthetic <400> 275 Lys Pro Val Ser Leu Ser
Tyr Arg Cys Pro Cys Arg Phe Phe Au Ser 151015 His Val Ala Arg Ala Asn Val
.Lys His Leu Lys Ile Leu Asn Thr Pro 202530 Asn Cys Ala Leu G n Ile Val Aa
Arg Leu' Lys Asn Asn Asn Arg G n 354045 Val Cys Ile Asp Pro Lys Leu Lys Trp
Ile Gn Qu Tyr Leu Au Lys 505560 ‘ _

119
gggccuaccg agggggcguc guuggaguuu gguugguugu cggccce 46
. €210> 252
€211> 76
<212> PRT

<213> Rattus rattus

<400> 252
Gln Pro Asp Ala Val Asn Ala Pro Leu Thr Cys Cys Tyr Ser Phe Thr
1 5 10 15

Gly Lys Met Ile Pro Met Ser Arg Leu Glu Asn Tyr Lys Arg Ile Thr
20 25 30

Ser Ser Arg Cys Pro Lys Glu Ala Val Val Phe val Thr Lys Leu Lys
35 40 45

Arg Glu Ile Cys Ala Asp Pro Asn Lys Glu Trp Val Gln Lys Tyr Ile
50 55 60

Arg Lys Leu Asp Gln Asn Gln Val Arg Ser Glu Thr
65 70 75
<210> 253

<211> 50

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(50)

<223> synthetic

<220>



Ala Leu Asn Lys Arg Phe Lys Met 6570 <210> 276 <211> 76 <212> PRT <213>
Artificial Sequence <220> <223> CX3CL1/ Fract al ki ne <220> <221> L-Protein
<222> (1)..(76) <223> synthetic 137 <400> 276 Gn His Hs Ay Val Thr Lys
Cys Asn Ile Thr Cys Ser Lys Met Thr 151015 Ser Lys Ile Pro Val Ala Leu Leu
Ile Hs Tyr Gn Gn Asn Gn Ala 202530 Ser Cys Ay Lys Arg Ala lle Ile Leu
GQu Thr Arg G n H's Arg Leu 354045

120
<221> L-RNA

222> (1)..(50)

<223> 5'-PEGylation

<400> 253

ggcgacauug guugggcaug aggcgaggcc cuuugaugaa uccgcggcca 50
<210> 254

<211> 50

<212> RNA

<213> Artificial Sequence

<220>

<223> MCP-1 binder
<220>

<221> L-RNA

<222> (1)..(50)

<223> synthetic

<220>
~<221> L-RNA.
<222> (1)..(50)

<223> 3'-PEGylation

<400> 254

ggcgacauug guugggcaug aggcgaggcc cuuugaugaa uccgeggeca 50
<210> 255

<211> 11

<212> DNAR

<213> Artificial Sequence

<220>



Phe Cys Ala Asp Pro Lys Gu G n Trp Val Lys Asp Ala Met G n H s 505560 Leu
Asp Arg G n Ala Ala Ala Leu Thr Arg Asn Ay 657075 <210> 277 <211> 93 <212>
PRT <213> Artificial Sequence <220> <223> XCL1/Lynphotactin <220> <221>
L-Protein <222>(1)..(93) <223> artificial <400> 277 Val Ay Ser Gu Val Ser
Asp Lys Arg Thr Cys Val Ser Leu Thr Thr 151015 G n Arg-Leu Pro Val Ser Arg
Ile Lys Thr Tyr Thr Ile Thr Au Gy 202530 138 Ala Asp Pro G n Ala Thr Trp
Val Arg Asp Val Val Arg Ser Met Asp121

<223> NOX-E36 Capgure probe
<220>

<221> L-DNA

<222> (1) ..(11)

<223> synthetic

<220>
221> L-DNA
<2225 (1)..(11)

<223> ~(spacerl8)2-nh4+ at 3' end

<400> 255 '
gagggacgtg c 11
<210> 256

<211> 9

<212> DNA

<213> Artificial Sequence

<220>

<223> NOX~E36 Detect probe
<220>

<221> L-DNA

<222> (1)..(9)

<223> synthetic

<220>
<221> L-DNA
<222> (1)..(9)

<223> 5'- Biotin-{Spacerl8)



505560 Arg Lys Ser Asn Thr Arg Asn Asn Met Ile Gn Thr Lys Pro Thr Ay
65707580 Thr G n G n Ser Thr Asn Thr Ala Val Thr Leu Thr @Ay 8590 <210> 278

<211> 40 <212> RNA <213> Artificial ’
NOX- E36 <220> <221> L-RNA <222>(1)..
<222>(1).:.(40) <223> 5

<400> 256
cgcagagec

<210> 257

<211> 73

<212> PRT

Blotin

<213> Artificial Sequence

<220>

<223> CCL1/I-30%

<220>

<221> L-Protein

<222> (1)..

{73)

<223> synthetic

<400> 257

Lys Ser Met
1

Gln Glu Ile

Ile Cys Ser
35

Ala Cys Ala
50

Leu Arg His
65 :
<210> 258
<211> 69

<212> PRT

Gln val

Pro Leu

20

Asn Glu

Leu Asp

Cys Pro

Pro

Arg

Gly

Thr

Ser
70

Phe

Ala

Leu

Val

55

Lys

<213> Artificial Sequence

<220>

Ser

Ile

Ile

40

Gly

Arg

Arg Cys
10

Leu Cys

25

Phe Lys

Trp Val

Lys

Sequence <220> <223> biotinyl at ed
(40) <223> synthetic <220> <221> L-RNA

122

Cys Phe Ser Phe RAla Glu
15

Tyr Arg Asn Thr Ser Ser
30

Leu Lys Arg Gly Lys Glu
45

Gln Arg His Arg Lys Met
60



<400> 278 gcacgucccu caccggugca agugaagccg uggcucugcg40 <210> 279 <211> 40
<212> RNA <213> Artificial Sequence 139 <220> <223> POC <220> <221> L-RNA
<222>(1)..(40) <223> synthetic <400> 279 uaaggaaacu cggucugaug cgguagcgcu
gugcagagcu40 <210> 280 <211> 40 <212> RNA <213> Artificial Sequence <220>
<223> POC- PEG <220>

123
<223> CCL3/MIP-1?
<220>
<221> L-Protein
<222> (1)..(69)

<223> synthetic

<400> 258

Ser Leu Ala Ala Asp Thr Pro Thr Ala Cys Cys Phe Ser Tyr Thr Ser
1 5 10 15

Arg Gln Ile Pro Gln Asn Phe Ile Ala Asp Tyr Phe Glu Thr Ser Ser
20 25 30

Gln Cys Ser Lys Pro Gly Val Ile Phe Leu Thr Lys Arg Ser Arg Gln
35 40 45

Val Cys Ala Asp Pro Ser Glu Glu Trp Val Gln Lys Tyr Val Ser Asp
50 : 55 60

Leu Glu Leu Ser Ala
65

<210> 259
<211> 69
212> PRT

<213> Artificial Sequence

<220>

<223> CCL4/MIP-lbeta
<220>

<221> L-Protein
<222> (1)..(89)

<223> synthetic

<400> 259



<221> L-RNA <222>(1)..(40) <223> synthetic <220> <221> L-RNA <222> (1)-(40)
<223> 5' PEGyl ati on <400> 280 uaaggaaacu cggucugaug cgguagcgcu gugcagagcu40
<210> 281 140 <212> DNA <213> Artificial Sequence <220> <223> m\OX- E36
Capture probe <220> <221> L-DNA <222>(1)..(11)

124

Ala Pro Met Gly Ser Asp Pro Pro Thr Ala Cys Cys Phe Sér Tyr Thr
1 5 ‘ 10 15

Ala Arqg Lys Leu Pro Arg Asn Phe Val Val Asp Tyr Tyr Glu Thr Ser
20 25 30

Ser Leu Cys Ser Gln Pro Ala Val Val Phe Gln Thr Lys Arg Ser Lys
35 40 45

Gln Val Cys Ala Asp Pro Ser Glu Ser Trp Val Gln Glu Tyr Val Tyr
50 55 60 -

Asp Leu Glu Leu Asn
65 .
<210> 260

<211> 68

<212> PRT

<213> Artificial Sequence

<220>

<223> CCL5/RANTES
<220>

<221> L~Protein
<222> (1)..(68)

<223> synthetic

<400> 260

Ser Pro Tyr Ser Ser Asp Thr Thr Pro Cys Cys Phe Ala Tyr Ile Ala
1 ' 5 10 15

“Arg Pro Leu Pro Arg Ala His Ile Lys Glu Tyr Phe Tyr Thr Ser Gly
20 25 30

Lys Cys Ser Asn Pro Ala Val Val Phe Val Thr Arg Lys Asn Arg Gln
35 40 45

Val Cys Ala Asn Pro Glu Lys Lys Trp Val Arg Glu Tyr Ile Asn Ser
50 55 60



<223> synthetic <220> <221> L-DNA <222>(1)..(11) <223> 3' -(spacer18)2-NH4+
<400> 281 ccaatgtcgc cll <210> 282 <211> 9 <212> DNA <213> Artificial .
Sequence <220> <223> nmNOX- E36 Det ect probe <220> <2235 L-DNA <222>(1)..(9)
<223> synthetic <220>

125

Leu Glu Met Ser
65

<210> 261
<211> 82

<212> PRT

<213> Artificial Sequence

<220>

<223> CCL13/MCP-4
<220>

<221> L~-Protein
<222> (1)..(B2)

<223> synthetic

<400> 261
Phe Asn Pro Gln Gly Leu Ala Gln Pro Asp Ala Leu Asn Val Pro Ser
1 5 10 15

Thr Cys Cys Phe Thr Phe Ser Ser Lys Lys Ile Ser Leu Gln Arg Leu
20 25 30

Lys Ser Tyr Val Ile Thr Thr Ser Arg Cys Pro Gln Lys Ala Val Ile
35 ) 40 45

Phe Arg Thr Lys Leu Gly Lys Glu Ile Cys Ala Asp Pro Lys Glu Lys
50 55 60

Trp Val Gln Asn Tyr Met Lys His Leu Gly Arg Lys Ala His Thr Leu
65 70 75 80

Lys Thr
<210> 262

<2l1> 74

<212> PRT



141
283
Asn
Gn
Al a
Gn
Pro

<222>(1)..(9) <223> 5'- biotin-(spacer18)2- <400> 282 cgcagagcc <210>
<211> 76 <212> PRT <213> Equus cabal l us <400> 283 G n Pro Asp Ala Ile
Ser Pro Val Thr Cys Cys Tyr Thr Phe Thr 151015 Gy Lys Lys Ile Ser Ser
Arg Leu Ay Ser Tyr Lys Arg Val Thr 202530 Ser Ser Lys Cys Pro Lys Gu
Val Ile Phe Lys Thr Ile Leu Ala 354045 Lys GQu Ile Cys Ala Asp Pro Gu
Lys Trp Val G n Asp Ala Val 505560 Lys Gn Leu Asp Lys Lys Ala G n Thr
Lys Pro 65 70 126 ' '

- <213> Artificial Sequence

<220>

<223> CCL14/HCC-1
<220>

<221> L~-Protein
<222> (1)..(74)

<223> synthetic

<400> 262
Thr'Lys Thr Glu Ser Ser Ser Arg Gly Pro Tyr His Pro Ser Glu Cys
1. 5 - 10 15

Cys Phe Thr Tyr Thr Thr Tyr Lys Ile Pro Arg Gln Arg Ile Met Asp
20 25 30

Tyr Tyr Glu Thr Asn Ser Gln Cys Ser Lys Pro Gly Ile Val Phe Ile
35 40 45

Thr Lys Arg Gly His Ser Val Cys Thr Asn Pro Ser Asp Lys Trp Val
50 55 60

" Gln Asp Tyr Ile Lys Asp Met Lys Glu Asn
65 70
<210> 263
<211> 73
<212> PRT

<213> Artificial Sequence

<220>

<223> CXCL1/GROalpha
<2205 '

<221> L-Protein

<222> (1)..(73)

<223> synthetic



75. <210> 284 <211> 76 <212> PRT <213> Bos Taurus <400> 284

127

<400> 263
Ala Ser Val Ala Thr Glu Leu Arg Cys Gln Cys Leu Gln Thr Leu Gln
1 5 10 15

Gly Ile His Pro Lys Asn Ile Gln Ser Val Asn Val Lys Ser Pro Gly
20 25 30

Pro His Cys Ala Gln Thr Glu Val Ile Ala Thr Leu Lys Asn Gly Arg
35 40 45

Lys Ala Cys Leu Asn Pro Ala Ser Pro Ile Val Lys Lys Ile Ile Glu
50 55 60

Lys Met Leu Asn Ser Asp Lys Ser Asn
65 70

<210> 264
<211> 73
<212> PRT

<213> Artificial Sequence

<220>

<223> CXCL2/GRObeta
<220>

<221> L—Protein

<222> (1)..(73)

<223> synthetic

<400> 264

Ala Pro Leu Ala Thr Glu Leu Arg Cys Gln Cys Leu Gln Thr Leu Gln
1 5 . .10 15

Gly Ile His Leu Lys Asn Ile Gln Ser Val Lys Val Lys Ser Pro Gly
20 25 30

Pro His Cys Ala Gln Thr Glu Val Ile Ala Thr Leu Lys Asn Gly Gln
35 40 45



Gn Pro Asp Ala Ile Asn Ser

Ser Ser Lys Cys Pro Lys Gu Al a Vval
G u Leu Cys Ala Asp Pro Lys

Leu Asn Lys Lys Asn G n Thr

PRT <213> Rattus norvegi cus
Tyr Ser
Asn Tyr Lys Arg Ile Thr 202530

Thr Cys Cys

Phe Thr

Gn Val Ala Cys Cys Tyr Thr Phe Asn 151015 142

Ile Phe Lys Thr
Gn Lys Trp Val

Ile Leu Gy 354045 Lys
G n Asp Ser

Il e 505560 Asn Tyr:

Pro Lys Pro 657075 <210> 285 <211> 125 <212>
<400> 285 G n Pro Asp Ala Val Asn Ala Pro Leu
151015 Ay Lys Met Ile Pro Met Ser Arg Leu GQu

128

Lys Ala Cys Leu Asn Pro Ala Ser Pro Met val Lys Lys Ile Ile Glu

50

65

<210>

<211>

<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

' 265

73

PRT

70

55

Artificial Sequence

CXCL3/GROgama

L-Protein

(1)..(73)

synthetic

265

Ala Ser Val Vval

1

Gly Ile

Pro His

Lys Ala
50

Lys Ile
65
<210>
<211>

<212>

His Leu
20

Cys Ala
35

Cys Leu

Leu Asn

266

70

PRT

Thr

Lys

Gln

Asn

Lys

Glu

Asn

Thr

Pro

Gly
70

Leu

Ile

Glu

Ala

55

Ser

Arg

Gln

Val

40

Ser

Thr

Lys Met Leu Lys Asn Gly Lys Ser Asn

Cys

Ser

25

Ile

Pro

Asn

60

Gln Cys Leu Gln Thr
10

Val Asn Val Arg Ser
30

Ala Thr Leu Lys Asn
’ 45

Met Val Gln Lys Ile
60

Leu Gln

15

Pro Gly

Gly Lys

Ile Glu



' Ser

Ser Arg Cys Pro Lys GQu Ala Val Val Phe Vval Thr
GQu lle Cys Ala Asp Pro Asn Lys Au Trp Val G n Lys
Leu Asp Gn Asn Gn Val Arg Ser u Thr Thr vVal Phe
Ala Ser Thr Leu Arg Thr Ser Ala Pro Leu Asn Val Asn
Ser Au Ala Asn Ala Ser Thr Leu Phe Ser Thr Thr Thr
Ser Val du Val Thr Ser Met Thr du Asn 115120125
129

<213> Artificial Sequence

<220>

<223> CXCL4/PF4

<220>

<221> L-Protein

222> (1)..(70)

<223> synthetic

<400> 266

Glu Ala Glu Glu Asp Gly Asp Leu Gln Cys Leu Cys Val Lys Thr

1 5 10 15

Ser Gln Val Arg Pro Arg His Ile Thr Ser Leu Glu Val Ile Lys

20 25 30
Gly Pro His Cys Pro Thr Ala Gln Leu Ile Ala Thr Leu Lys Asn
35 40 45
Arg Lys Ile Cys Leu Asp Leu Gln Ala Pro Leu Tyr Lys Lys Ile
50 55 60
Lys Lys Leu Leu Glu Ser

65

<210> 267

211> 77
<212> PRT

<213>

<220>
<223>
<220>
<221>

<222> (1)..(77)

CXCL5/ENA-78

L-Protein

70

artificial sequence

Lys
Tyr

Leu Lys 354045 Arg
Ile 505560 Arg Lys
Tyr 65707580 Lys Ile
Leu 859095 Thr Hi s Lys
100105110 Ser Ser Thr

Thr

‘Ala

Gly

Ile



A 130
<223> synthetic

<400> 267
Gly Pro Ala Ala Ala Val Leu Arg Glu Leu Arg Cys Val Cys Leu Gln
1 5 10 15

Thr Thr Gln Gly Val His Pro Lys Met Ile Ser Asn Leu Gln Val Phe
20 25 30

Ala Ile Gly Pro Gln Cys Ser Lys Val Glu Val Val Ala Ser Leu Lys
35 40 45

Asn Gly Lys Glu Ile Cys Leu Asp Pro Glu Ala Pro Phe Leu lys Lys
50 55 60

Val Ile Gln Lys Ile Leu Asp Gly Gly Asn Lys Glu Asn
65 70 75

<210> 268
<211> 77
<212> PRT

<213> Artificial Sequence

<220>

<223> CXCL6/GCP-2
<220>

<221> L-Protein
<222> (1)..(77)

<223> synthetic

<400> 268

Gly Pro Val Ser Ala Val Leu Thr Glu Leu Arg Cys Thr Cys Leu Arg
1 5 10 15

Val Thr Leu Arg Val Asn Pro Lys Thr Ile Gly Lys Leu Gln Val Phe
20 25 30

Pro Ala Gly Pro Gln Cys Ser Lys Val Glu Val Val Ala Ser Leu Lys



131
35 40 45

Asn Gly Lys Gln Val Cys Leu Asp Pro Glu Ala Pro Phe Leu Lys Lys
.50 55 60

Val Tle Gin Lys Ile Leu Asp Ser Gly Asn Lys Lys Asn
65 70 75

<210> 269

<211> 94

<212> PRT

<213> Artificial Sequence

<220>

<223> CXCL7/NAP-2
<220>

<221> L-Protein
<222> (1)..(94)

<223> synthetic

<400> 269

Ser Ser Thr Lys Gly Gln Thr Lys Arg Asn Leu Ala Lys Gly Lys Glu
1 5 10 ‘ " 15

Glu Ser Leu Asp Ser Asp Leu Tyr Ala Glu Leu Arg Cys Met Cys Ile

Lys Thr Thr Ser Gly Ile His Pro Lys Asn Ile Gln Ser Leu Glu Val
35 40 45

Ile Gly Lys Gly Thr His Cys Asn Gln Val Glu Val Ile Ala Thr Leu
50 55 60

Lys Asp Gly Arg Lyé Ile Cys Leu Asp Pro Asp Ala Pro Arg Ile Lys
65 70 75 80

Lys Ile Val Gln Lys Lys Leu Ala Gly Asp Glu Ser Ala Asp
85 ' 90



<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<223>

<400>

270

79

PRT

artificial sequence

CXCL8/IL-8B

L-Protein

(1)..(79)

synthetic

270

Glu Gly Ala Val Leu

1

S

Ile Lys Thr Tyr Ser

20

Arg Val Ile Glu Ser

35

Lys Leu Ser Asp Gly

50

Val Gln Arg Val Val

65

<210>
<211>
<212>

<213>

<220>

1 <223>

<220>

271
103

PRT

Pro Arg

Lys Pro

Gly Pro

Arg Glu

55

Glu Lys
70

artificial sequence

CXCL9/MIG

Ser

Phe

His

40

Leu

Phe

Ala

His

25

Cys

Cys

Leu

132

Lys Glu

10

Pro Lys

Ala Asn

Leu Asp

Lys Arg
75

Leu

Phe

Thr

Pro

60

Ala

Arg

Ile

Glu

45

Lys

Glu

Cys

Lys

30

Ile

Glu

Asn

Gln Cys

15

Glu Leu

Ile Val

Asn Trp

Ser
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<221> L-Protein

<222> (1)..(103)

<223> synthetic

<400> 271

Thr Pro Val Val Arg Lys Gly Arg Cys Ser Cys
1 5 10

Gly Thr Ile His Leu Gln Ser Leu Lys Asp Leu
20 25

Ser Pro Ser Cys Glu Lys Ile Glu Ile Ile Ala
35 40

Val Gln Thr Cys Leu Asn Pro Asp Ser Ala Asp
50 55

Lys Lys Trp Glu Lys Gln Val Ser Gln Lys Lys
65 70 75

Lys Lys His Gln Lys Lys Lys Val Leu Lys Val

85 90

Ser Arg Gln Lys Lys Thr Thr
100

<210> 272

<211> 77

<212> PRT

<213> artificial sequence

<220>

<223> CXCL10/IP-10
<220>

<221> L~Protein
<222> (1)..(77)

<223> synthetic

Ile

Lys

Thr

Val

60

Lys

Arg

Ser

Gln

Leu

45

Lys

Gln

Lys

Thr

Phe

30

Lys

Glu

Lys

Ser

Asn

15

Ala

Asn

Leu

Asn

Gln
a5

Gln

Pro

Gly

Ile

Gly

80

Arg
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<400> 272
Val Pfo Leu Ser Arg Thr Val Arg Cys Thr Cys Ile Ser Ile Ser Asn
1 5 10 15

Gln Pro Val Asn Pro Arg Ser Leu Glu Lys Leu Glu Ile Ile Pro Ala
. 20 25 30

Ser Gln Phe Cys Pro Arg Val Glu Ile Ile Ala Thr Met Lys Lys Lys
35 40 45

Gly Glu Lys Arg Cys Leu Asn Pro Glu Ser Lys Ala Ile Lys Asn Leu
50 55 60

Leu Lys Ala Val Ser Lys Glu Arg Ser Lys Arg Ser Pro
65 70 75

<210> 273
<211> 173
<212> PRT

<213> artificial sequence

<220>

<223> CXCL11/I-TAC
<220>

<221> L-Protein
<222> (1)..(73)

<223> synthetic

<400> 273

Phe Pro Met Phe Lys Arg Gly Arg Cys Leu Cys Ile Gly Pro Gly Val
i 5 10 15

Lys Ala Val Lys Val Ala Asp Ile Glu Lys Ala Ser Ile Met Tyr Pro
20 25 30

Ser Asn Asn Cys Asp Lys Ile Glu Val Ile Ile Thr Leu Lys Glu Asn
35 ) 40 45
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- Lys Gly Gln Arg Cys Leu Asn Pro Lys Ser Lys Gln Ala Arg Leu Ile

50

55

60

Ile Lys Lys Val Glu Arg Lys Asn Phe

65

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<223>

<4005

274

72

PRT

70

artificial sequence

CXCLl2alpha/SDF-lalpha

L-Protein

(1)..(72)
synthetic
274

Lys Pro Val Ser Leu

1

5

His Val Ala Arg Ala

20

Asn Cys Ala Leu Gln

35

Val Cys Ile Asp Pro

50

Ala Leu Asn Lys Arg

65

<210>
<211>

<212>

275

72

PRT

Ser

Asn

Ile

Lys

Phe
70

Tyr

Val

Val

Leu

55

Lys

Arg Cys Pro Cys Arg Phe
10

Lys His Leu Lys Ile Leu
25

Ala Arg Leu Lys Asn Asn
40 45

Lys Trp Ile Gln Glu Tyr
60

Met

Phe Glu Ser
15

Asn Thr Pro
30

Asn Arg Gln

Leu Glu Lys



<213>

<220>

<223>

<220>

<221>

<222>

<223>

<400>

Arﬁificial Sequence

CXCL12beta/SDF-1beta

L-Protein

{1)..(72)
synthetic
275

Lys Pro Val Ser Leu Ser Tyr

1

5

His Val Ala Arg Ala Asn Val

20

Asn Cys Ala Leu Gln Ile Val

35

Val Cys Ile Asp Pro Lys Leu

50

55

BRla Leu Asn Lys Arg Phe Lys

65

<210>
<211>
<212>

<213>

<220>
223>
<220>
<221>
222>

<223>

70

276
76
PRT

Artificial Sequence

CX3CLl/Fractalkine

L-Protein
(1)..(76)

synthetic

Arg

Lys

Ala

40

Lys

Met

136

Cys Pro Cys Arg Phe Phe Glu Ser
10 15

His Leu Lys Ile Leu Asn Thr Pro
25 30

Arg Leu ‘Lys Asn Asn Asn Arg Gln
45

Trp Ile Gln Glu Tyr Leu Glu Lys
60
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<400> 276
Gln His His Gly Val Thr Lys Cys Asn Ile Thr Cys Ser Lys Met Thr
1 : 5 10 15

Ser Lys Ile Pro Val Ala Leu Leu Ile His Tyr Gln Gln Asn Gln Ala
20 25 30

Ser Cys Gly Lys Arg Ala Ile Ile Leu Glu Thr Arg Gln His Arg Leu
35 40 45

Phe Cys Ala Asp Pro Lys Glu Gln Trp Val Lys Asp Ala Met Gln His
50 55 60

Leu Asp Arg Gln Ala Ala Ala Leu Thr Arg Asn Gly
€5 70 : 75

<210> 277
<211> 93
<212> PRT

<213> Artificial Sequence

<220>

<223> XCL1/Lymphotactin
<220> \

<221> L-Protein

<222> (1)..(93)

<223> artificial

<400> 277

Val Gly Ser Glu Val Ser Asp Lys Arg Thr Cys Val Ser Leu Thr Thr
1 5 10 15

Gln Arg -Leu Pro Val Ser Arg Ile Lys Thr Tyr Thr Ile Thr Glu Gly
20 25 30

Ser Leu Arg Ala Val Ile Phe Ile Thr Lys Arg Gly Leu Lys Val Cys
35 , 40 45
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Ala Asp Pro Gln Ala Thr Trp Val Arg Asp Val Val Arg Ser Met Asp

50

55

Arg Lys Ser Asn Thr Arg Asn Asn Met Ile Gln Thr Lys Pro Thr Gly

65

Thr Gln Gln Ser Thr Asn Thr Ala Val Thr Leu Thr Gly

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<2235

<220>
<221>
<222>

<223>

<400>

70 75

85 90

278
40
RNA

Artificial Sequence

biotinylated NOX-E36

L-RNA

(1)..(40)

synthetic

L-RNA
{1)..(40)

5' Blotin

278

“gcacgucceu caccggugca agugaagccg uggcucugeg

<210>

<211>

<212>

<213>

279
40
RNA

Artificial Sequence

80

40



<220>
<223>
<220>
<221>
<222>

<223>

<400>

139

POC

L-RNA

(1)..(40)

synthetic

279

uaaggaaacu cggucugaug cgguagcgcu gugcagagceu

<210>

<211>

212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<400>

280
40
RNA

Artificial Sequence

POC-PEG

L-RNA

{1)..(40)

synthetic

L-RNA
(1)..(40)

5' PEGylation

280

uaaggaaacu cggucugaug cgguagcgcu gugcagagcu

<210>

<211>

281

11

40

40



<212>

<213>

<220>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<400>

140
DNA

Artificial Sequence

mNOX-E36 Capture probe

L-DNA

(1)..(11)

synthetic

L-DNA

{1)..(11)

3' -(spacerl8)2-NH4+
281

ccaatgtege ¢

<210>
<211>
<212>

<213>

<220>
<223>
<220>
<221>
<222>

<223>

<220>

221>

282
9
DNA

Artificial Sequence

mNOX-E36 Detect probe

L-DNA

(1)..(9

synthetic

L-DNA

11
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<222> (1)..(9)

<223> 5'- biotin- (spacerl8)2-

<400> 282
cgctagagcc
<210> 283
<211> 76
<212> PRT

<213> Equus caballus

<400> 283
Gln Pro Asp Ala Ile Asn Ser Pro Val Thr Cys Cys Tyr Thr Phe Thr
1 5 10 15

. Gly Lys Lys Ile Ser Ser Gln Arg Leu Gly Ser Tyr Lys Arg Val Thr
20 25 30

Ser Ser Lys Cys Pro Lys Glu Ala Val Ile Phe Lys Thr Ile Leu Ala
35 40 45

Lys Glu Ile Cys Ala Asp Pro Glu Gln Lys Trp Val Gln Asp BAla Val
50 55 60

Lys Gln Leu Asp Lys Lys Ala Gln Thr Pro Lys Pro
65 70 75.

<210> 284
<211> 76
<212> PRT

<213> Bos Taurus

<400> 284

Gln Pro Asp Ala Ile Asn Ser Gln val Ala Cys Cys Tyr Thr Phe Asn
1 5 10 15

Ser Lys Lys Ile Ser Met Gln Arg Leu Met Asn Tyr Arg Arg Val Thr
20 25 30
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Ser Ser Lys Cys Pro Lys Glu Ala Val Ile Phe Lys Thr Ile Leu Gly

35

Lys Glu Leu Cys Ala Asp Pro

50

55

BAsn Tyr Leu Asn Lys Lys Asn

65

<210>

<211>

<212>

<213>

<400>

285

125

PRT

Rattus norvegicus

285

Gln Pro Asp

1

Gly

Ser

Arg

Arg

65

Lys

Thr

Ser

Lys

Ser

Glu

50

Lys

Ile

His

Ser

Met

Arg

35

Ile

Leu

Ala

Lys

Thr
115

Ala

Ile

20

Cys

Cys

Asp

Ser

Ser

100

Ser

Val

Pro

Pro

Ala

Gln

Thr

85

Glu

Val

70

Asn

Met

Lys

Asp

Asn

70

Leu

Ala

Glu

Ala

Ser

Glu

Pro

55

Gln

Arg

Asn

Val

40

45

Lys Gln Lys Trp Val Gln Asp Ser Ile

Gln Thr Pro Lys

Pro

Arg

Ala

40

Asn

Val

Thr

Ala

Thr
120

Leu

Leu
25

Val

Lys

Arg

Ser

Ser

105

Ser

75

Thr Cys
10

Glu Asn
V;l Phe
Glu Trp
Ser Glu

75

Ala Pro
90

Thr Leu

Met Thr

60

Pro

Cys
Tyr
Val
vVal
60

Thr
Leu

Phe

Glu

Tyr

Lys

Thr

45

Gln

Thr

Asn

Ser

Asn
125

Ser

Arg

30

Lys

Lys

Val

Val

Thr
110

Phe

15

Ile

Leu

Tyr

Phe

Asn

95

Thr

Thr

Thr

Lys

Ile

Tyx

80

Leu

Thr



