WO 2012/ 031773PCT/ EP2011/ 004554 SDF-1 bi ndi ng nucl eic acids and the use
thereof in cancer treatnent The present invention is related to nucleic

aci d nol ewoles/Bindi ng to the CXC chenokine stromal cel lpctarbvedofsact or - 1
(SDF-1), nethods for the treatnent of cancer, and their use in the

manuf acture of a medi canent. Stromal-cell derived factor-1 (abbr.: SDF-1
synonyns, CXCL12; PBSF [pre-B-cell growth-stinulating factor]; TPAR-1 [TPA
repressed gene 1]; SCYB12; TLSF [thymi c | ynphonma cell stinmulating factor];
hl RH [ human intercrine reduced in hepatomas]) is an angi ogenic CXC
chenokime that does not contaim the ECR motTf typicalr of the IL-8-11Ke
chenoki nes (Sal cedo, Wasserman et al. 1999; Sal cedo and OCppenhei m 2003) but
bi nds and acti va[EE-1tbiadifg AuEIERIadidS AU tieduse e pdfin candafreathsend resul t of
alternative splicing, there are two fornms of SDF-1, SDF- 1 a (68 am no

aci ds, SEQ | D NO pand SDF- 113 (SEQ | D hK) 2) mhlch conpared to SDF-1 a
carri es—tHiveaddrttonat—anmno—acirds—at—theCtermnus (Shitozu, Nakano et
al . 1995). The am no acid sequence conservati on between SDF-1 from

differ eIrHe Ii’@%illt §6vdnsioh 45RElkRE! 18! nitldi® Acid0nolecale§ BndihPto e @XC rhémokinSDF- 1
a (SEQ ID NO 3) are virtual Ia/ identical. There is only a sin
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Si nce Hﬂ@mﬁ%ﬁa&t&@&j&)@%& 4 is wdel y expressed on | eukocytes, nmature
endo e |a

dendritic ce cells, brain cells, and negakaryocytes, t he
activities of SDF-1 are pleiotropic. This chenokine, nore than any ot her

identifjed thus f hi bj h d ' ' ' .
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coupled receptor CXCR4. As a result of alternative sphcmg, there are two forms of SDF-1,

SDF-1a (68 amino acids, SEQ ID NO: 1)and SDF-1p (SEQ ID NO: 2), which, compared to

SDF-1 a carries five additional amino acids at the C-terminus (Shirozu, Nakano et al. 1995).

The amino acid sequence conservation between SDF-1 from different species is remarkable:
human SDF-la (SEQ.ID. 1) and murine SDF-la (SEQ ID NO: 3) are virtually identical.
There is only a single conservative change of V to I at position 18 (Shirozu, Nakano et al.
1995).

Since the SDF-1 receptor CXCR4 is widely expressed on leukocytes, mature dendritic cells,
endothelial cells, brain cells, and megakaryocytes, the activities of SDF-1 are pleiotropic. This
chemokine, more than any other identified thus far, exhibits the widest range of biological
functions.. The most significant functional effects of SDF-1 are:

Homing and attachment of epithelial cells to neovascular sites in the choroid portion

of the retina;

SDF-1 is required to maintain stem cells and progenitor cells, e.g. hematopoietic

progenitor (usually CD34+) cells in the bone marrow of the adult;



- SDF-1 is one of the nost efficacious T cell chenpattractants; and - SDF-1
and its receptor CXCR4 are essential for enbryonic devel opnent. Altered
expressi owolewalss77ef SDF-1 or its receptor CXCR4 or alt ecedpi@spod3ses
towards those nol ecules are said to be associated with many human di seases,
such as retinopathy (Brooks, Caballero et al. 2004; Butler, GQuthrie et al.
2005; Meleth, Agron et al. 2005); cancgr of breast (Muller, Honey et al.
2001; Cabioglu, Sahin et al. 2005) ries (Scotton, WIlson et al. 2002),
pancreas (Koshi ba, Hosotani et al. 2000), thyroid (Hwang, Chung et al.
2003) andna(ﬂdﬁ)harynx (V\aﬁ? Wi et al. 2005); glioma (Zhou, Larsen et al.
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t herapy of cancer, whereby such therapy of cancer typically makes use of
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WO 2012/ 031773PCT/ EP2011/ 004554 4 A further problemunderlying the present
I nvention is to provide a neans which is suitable for use an adjunct

t herapy iwotbe/@igat mrent of cancer. A still further prolpcempandeodsgi ng t he
present invention is to provide a neans which is capabl e of
chenosensitizing patient suffering cancer and/or chenosensitizing cells
formng or being part of a cancer. These and ot her problens underlying the
present invention are solved by the subject nmatter of the attached

i ndependent clainms. Preferred enbodi nents nay be taken fromthe dependent

clainms. More specifically, the probl emunderlying the present invention is
sol ved ¢§llsafrem differeap sancepstynes haye giffereptprofilgssef ehemdinesisccRipr exIessions
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malignancies (Geminder, Sagi-Assif et al. 2001).

Besides CXCR4 another SDF-1 receptor was identified: RDC1/CXCR7 (Balabanian, Lagane
et al. 2005a, Burns, Summers et al. 2006). In vitro and in vivo studies with prostate cancer
cell lines suggest that alterations in CXCR7/RDC1 expression are associated with enhanced
adhesive and invasive activities in addition to a survival advantage. In vitro and in vivo
studies have shown that both receptors for SDF-1, namely CXCR4 and the CXCR7 promote
tumor growth, metastatic potential and resistance to (chemotherapy induced) apoptosis in a
number of tumors, e.g breast cancer, glioblastomas, ovarian cancer, neuroblastoma, lung
cancer colorectal and prostate cancer (Burns et al, 2006; Li et al, 2008; Scotton et al, 2002;
Yang et al, 2008; Zagzag et al, 2008).

CXCR4 and CXCR7 expression thus seems to be a general characteristic of several tumours.

The problem underlying the present invention is to provide a means which specifically
interacts with SDF-1, whereby the means are suitable for the prevention and/or treatment of

and/or cancer.

Another problem underlying the present invention is to provide a means which supports the
therapy of cancer, whereby such therapy of cancer typically makes use of chemotherapy

and/or radiation.



In a fifth enbodi nent of the first aspect which is also an enbodi nent of
the first enbodinent of the first aspect, the cancer is a cancer selected
from t he woouie/ai77sol i d tunors, whereby preferably the selripb2é1udsss ar e
selected fromthe group conprising glioblastoma, colorectal cancer, breast
cancer, |ynphoma, prostate cancer, pancreatic cancer, renal cancer, ovarian
cancer and lung cancer. In a sixth enbgdi nent of the first aspect which is
al so an enbodi ment of the first, the second, the third, the fourth and the
fifth enbodi ment of the first aspect, the adjunct therapy sensitizes the
subj ect, wherein the sensitized subject is nore responsive to a therapy for
the trdafurther peabliyme ungerbyijes theqiessnt inpentinnsis 4 prayides mgarfeyvhich jis %Pl@él?efgf h

emodi nentn SiispridbrpZln AERERmeHPLE RS, 2 00 O Bt r Cat ment andror

prevention of the diseases or disorder conprises the admnistration of a
further pharmaceutically active agent and/or irradiating the subject, and/ or
sur ger y* sHH/ Birthe prohlep undsrlying the prajenkilgyRNHOB 5 JAi H’F@N%eo‘? peEs phigh 1s
aspect i i 2 i i b St
e poct g e e ey e Aol e PO R o ook of
group obeimgrpast ofga aahcan anti body, an al kylating agent, an anti-netabolite, a
pl ant al kal oid, a plant terpenoid, a topoisonerase inhibitor, Leucovorin,
Met hot rexat e, Tanoxifen, Sorafenib, Lenalidom de, Bortezom b

Dexametiiasong othbsrebleafsi undedyitlg i shaicn® fentitn Brelollcl b5 TRO dibBd imaHer bhe
first aspect which is al so an enbodi nent of the ei ggth enbodi nent of the

first alpetached indepanddnddiaiing. Besfescadeembodimentsemay bapakesnfipinsthaglererdert mab,
O at umupab, Cet uxi mab, |britunomab- Ti uxetan, Tositunomab, Trastuzumab,
Bevaci 7 B and Al entuzumab. In a tenth enbodi nent of the first aspect
which is also an enbodi nent of the eighth enbodi nent of the first aspect,
the al kyl ating agent is selected fromthe group conprising cisplatin,
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enbodi ment o enbodi ment o irst aspect, the plan
t er pendedelopingel éstasd drrdisortéreasgaroagjuoctntheiapyngr fortisk aasea medeament for dhé y

selected fromt group co i si.ng Docet.axel , Pacl.taxel odophyl | pt oxi n
and epdicAIMBNAnd(qs %re’t’%}t‘rof‘e f’hélé%ﬁf)cﬂr rfia‘?ﬂrgﬁrf whzehy ?llft dﬁg%gc?rp%f) Tilg
al so anp,gadpodi nent of the eighth enbodi nent of the first aspect, the

t opoi sonerase inhibitor is selected fromthe group conprising canptothecin,
i rinotecan, and mtoxantrone.

In a second embodiment of the first aspect which is also an embodiment of the first
embodiment of the first aspect, the cancer is a cancer selected from the group of
hematological cancer, whereby preferably the hematological cancer is selected from the group

comprising leukemia and myeloma.

In a third embodiment of the first aspect which is also an embodiment of the second
embodiment of the first aspect, leukemia is selected from the group comprising chronic

lymphoid leukemia and acute myeloid leukemia.

In a fourth embodiment of the first aspect which is also an embodiment of the second

embodiment of the first aspect, myeloma is multiple myeloma.



In a fourteenth enbodi nent of the first aspect which is al so an enbodi nent
of the first, the second, the third, the fourth, the fifth, the sixth, the

sevent h, wbeosigtiB, the ninth, the tenth, the el event hpctrth®émebissh and
the thirteenth enbodi nent of the first aspect, the nucleic acid nolecule is

capabl e of blocking the interaction between SDF-1 and an SDF-1 receptor,
whereby the SDF-1 receptor is selected_fromthe group conprising CXCR4 and
CXCR7. In a fifteenth enbodi ment of the first aspect which is also an
enbodi nent of the first, the second, the third, the fourth, the fifth, the
sixth, the seventh, the eighth, the ninth, the tenth, the eleventh, the

t wel f t n atfifth ethbodiment ¢f the dirsttaspecd whichels atsoamsoetiodiment i thehrst pmbpdisapéct |

the treat t or preyention.of the disease.or disorder.is.
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si xt h, cAReershrgasit gencerhdyraplyping, Proplatensaichr, Rapereatic eancer.yengl| eapses; [PvariaR

t wel f”&anée??n&!lk{tc%ﬁ h, the fourteenth and the fifteenth enbodi nent of the
first aspect, nucl eic acid nolecule is selected fromthe group
conprising an SDF-1 binding nucleic acid nolecule of type B, an SDF-1
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aspect which 1s also an enbodi nent of the sixteenth enbodi nent of the first
aspect the hebjQDFwherbinntiiersgnsitizddesubjent iisimond exspomsiGf tot § perdpycomphé srestngent
central é}retch of %Jﬁ goti des, .V\h(?reby the central stretch of nucl eotides
conpr i 2BLOF REEVERTITRS e IR B eI equence: 5
GUGUGAUCUAGAUGUADWGGCUGWUCCUAGUYAGG 3' (SEQ ID NGO 52). In an eighteenth
enbodi nent of the first aspect which is also an enbodi nent of the
sevent derft kewsnodmbedimest afheher firss taspenpewhich tip ealsoe an rembagiimentc pf dhe sixth

nucl eot i des. conpt.i,se he fol,l owmn ucl eot i de sequence: 5! .
CLGLCA SR AP ok e Sy BN ThE R R EUEETE sfon ofithe dlseaven
enbodi werdisopdert dinprises ther apaitistydtioaofl & fadtis® pharadeadtalBnbctble ddeat and/or
seventeenth and the ei ghteenth enbodi mrent of the first aspect, the SDF-1

bi ndi ndrradiating he sebigctands speenr andjereceBulas tisranyes in 5 ->3' direction a
first termnal stretch of nucleotides, the central stretch of nucl eotides,
and a second term nal stretch of nucl eoti des.

In an eighth embodiment of the first aspect which is also an embodiment of the seventh

embodiment of the first aspect, the further pharmaceutically active agent is selected from the
group comprising of an antibody, an alkylating agent, an anti-metabolite, a plant alkaloid, a
plant terpenoid, a topoisomerase inhibitor, Leucovorin, Methotrexate, Tamoxifen, Sorafenib,

Lenalidomide, Bortezomib, Dexamethasone, Flurouracil, and Prednisone.

In a ninth embodiment of the first aspect which is also an embodiment of the eighth
embodiment of the first aspect, the antibody is selected from the group comprising Rituximab,
Ofatumumab, Cetuximab, Ibritumomab-Tiuxetan, Tositumomab, Trastuzumab, Bevacizumab,

and Alemtuzumab.

In a tenth embodiment of the first aspect which is also an embodiment of the eighth
embodiment of the first aspect, the alkylating agent is selected from the group comprising
cisplatin, carboplatin, oxaliplatin, mechlorethamine, cyclophosphamide, chlorambucil,

doxorubicin, lioposomal doxorubicin, bendamustine, temozolomide and Melphalan.



In a twentieth enbodi mrent of the first aspect which is also an enbodi nent
of the seventeenth and the ei ghteenth enbodi nent of the first aspect, the
SDF- 1 bi nglongi2uset7ei ¢ aci d nol ecul e of type B conpri sespcm/EP20:2804584 r ect i on
a second termnal stretch of nucleotides, the central stretch of

nucl eotides, and a first termnal stretch of nucleotides. In a twenty-first
enbodi nent of the first aspect which is al so an enbodi nent of the

ni neteenth and the twentieth enbodi nent of the first aspect, the first
term nal stretch of nucl eotides conprises a nucl eoti de sequence of 5

X1X2SVNS 3' and the second term nal stretch of nucl eotides conprises
nucl eotlndi@ @lemmln@mb@ﬂmfﬁnt miBBxJxe Bpectbichby akp s eatbodisrenipd dhe eeﬁhth s A

X2 is 4
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X3 is Qiutih&dzaﬂﬁ@@ﬂk, filerdaptdpufingl Mafabuﬁbbpaftbstatirn add chdribiresecond enbodi nent
of the first aspect which is also an enbodi nent of the nineteenth, the
twentieth and the twenty-first, preferably the twenty-first, enbodi nent of
the fig t ' rea Mg t h: .0 I

nucl eotﬁcf‘e?\géelgt&eﬁgfé&g?wg{ 8%'(%%@4@9&61%}0? he éslg%%%d&?gécgnﬁ%n ggﬂléet% C tl‘I"
nucl eotentbedimanfithe sirst aspadt.etitipdant sepancidas oéledted KFRYBXEXdrodp, covmzemstgya X|
is either absent or A 3 is,Cand X4 is either absent

tvent y- IS O TS o BTSRRI o Seoped 1508t e, BepUy GapPTangy Detamebn i aalieek "of

the ni nahesiloxiMand YMhil&ieh. the twenty first and the twenty-second,
preferably tthe twenty-first or the twenty-second enbodi nent of the fII’St

aspect, the first termnal stretch of nucl eotides corrprl ses a nucl eoti de

compr1 a8 igseft, spogy ol The T SPECARES SR of paPhiyhtt of 4R Bt

absent egfbolimefd ofS tHe fiXst Aspedt tﬁé\d%ﬁfﬂsdrﬁer@éet hﬁﬁblﬁhsgngelwe&frm ahergbly the
first term nal stretch of nucleotides conprises a nucleotide sequence of 5

AGCGUG c8mpaigidg camptahesnin ltlmtﬁ?%aﬁn%w@mfﬁrqw nucl eoti des conprises a
nucl eoti de sequence of 5 UACGCU 3'

In a fourteenth embodiment of the first aspect which is also an embodiment of the first, the
second, the third, the fourth, the fifth, the sixth, the seventh, the eighth, the ninth, the tenth,
the eleventh, the twelfth and the thirteenth embodiment of the first aspect, the nucleic acid
molecule is capable of blocking the interaction between SDF-1 and an SDF-1 receptor,

whereby the SDF-1 receptor is selected from the group comprising CXCR4 and CXCR?7.

In a fifteenth embodiment of the first aspect which is also an embodiment of the first, the
second, the third, the fourth, the fifth, the sixth, the seventh, the eighth, the ninth, the tenth,
the eleventh, the twelfth, the thirteenth and the fourteenth embodiment of the first aspect, the
treatment or prevention of the disease or disorder is caused by the nucleic acid molecule

inhibiting the interaction between SDF-1 and an SDF-1 receptor.

In a sixteenth embodiment of the first aspect which is also an embodiment of the first, the
second, the third, the fourth, the fifth, the sixth, the seventh, the eighth, the ninth, the tenth,
the eleventh, the twelfth, the thirteenth, the fourteenth and the fifteenth embodiment of the
first aspect, the nucleic acid molecule is selected from the group comprising an SDF-1
binding nucleic acid molecule of type B, an SDF-1 binding nucleic acid molecule of type C,
an SDF-1 binding nucleic acid molecule of type A and an SDF-1 binding nucleic acid

molecule of type D.



In a twenty-fourth enbodi nrent of the first aspect which is also an

enbodi nent of the nineteenth, the twentieth and the twenty-first,

pr ef er ablwothe/wweat y-first enbodi nent of the first aspect/Epedia/obissst

term nal stretch of nucleotides conprises a nucl eoti de sequence of 5

Xi X2SSBS 3' and the second term nal stretch of nucleotides conprises a
nucl eoti de sequence of 5 BVSSX3X4 3', whereby X1 is absent, X2 is either
absent or G X3 is either absent or C, 'and X4 is absent, - preferably the
first termnal stretch of nucleotides conprises a nucleotide sequence of 5

GCAUG 3' and the second. term nal stretch of nucl eotides conprises . a
nucl eotIPd’eseé(%‘H%‘ﬁ}&émng‘Sme%Ré@? first aspogh whith 192l an prepodimdent of Hisssixigensh| 5

t went y-dhfiddi Exeds HiSt . Al i i of
the. s eu e TR aficck TR SDEEH ASRRETANR folt rR IO oPpE PSR
t went i et benttahestrietobnefy nficlestides) etebg nthy -ceatralnsiretth ef tnuelebtid¢shcomdprsed thhe

twenty-fourth enpodinent of the first aspect, the SDF-1 binding nucleic
rgpltting BelePs
5

aci d Ve BF @SWUEBHHri ses a nucl eotide sequence according to any
one of SEQ I D NG to SEQID NG 20 and SEQ ID NO 22 to SEQ ID NGO 28,
preferably any one of SEQID NO 5 to SEQIDNO 7, SEQID NGO 16, SEQ ID
NO 22 and SEQUOUWEA WS AYEGPAD WiIGHTY GAHY CERSAGH YSEGG! B NBEQ2 2D alNed: SEQ
I D NOO% In a twenty-sixth enbodi nent of the first aspect which is al so
an enbodinment of the sixteenth enbodi mrent of the first aspect, the SDF-1
bi ndi ng nucleic acid nolecule of type C conprises a central stretch of

nucl eot i des, ~whereby the central stretch of nucleotides conprises a

nucl eotlpd@n ighirante erbodimsmaaCthHixsAepeac WhEHD s Blgqoan 1g8hodiment of the

seventeenth embodiment of the first aspect, the central stretch of nucleotides comprises the

following nucleotide sequence:
5 GUGUGAUCUAGAUGUADUGGCUGAUCCUAGUCAGG 3’ (SEQ ID NO: 53).

In a nineteenth embodiment of the first aspect which is also an embodiment of the seventeenth
and the eighteenth embodiment of the first aspect, the SDF-1 binding nucleic acid molecule of
type B comprises in 5’->3’ direction a first terminal stretch of nucleotides, the central stretch

of nucleotides, and a second terminal stretch of nucleotides.

In a twentieth embodiment of the first aspect which is also an embodiment of the seventeenth
and the eighteenth embodiment of the first aspect, the SDF-1 binding nucleic acid molecule of
type B comprises in 5’->3" direction a second terminal stretch of nucleotides, the central

stretch of nucleotides, and a first terminal stretch of nucleotides.

In a twenty-first embodiment of the first aspect which is also an embodiment of the nineteenth
and the twentieth embodiment of the first aspect, the first terminal stretch of nucleotides
comprises a nucleotide sequence of 5’ X;X;SVNS 3’ and the second terminal stretch of
nucleotides comprises a nucleotide sequence of 5> BVBSX3X, 3°, whereby

X is either absent or is A, X; is G, X3 is C and X4 is either absent or is U,

or



whereby XA is either absent or is A In a twenty-seventh enbodi nent of the
first aspect which is al so an enbodi nent of the twenty-sixth enbodi nent of
the firstwepeatsi7she central stretch of nucl eoti des cowprirresi1do4ssc! eoti de
sequence of 5 GGUYAGGECUHRAAGUCGG 3' (SEQ ID NO 109), 5
GGUYAGGGCUHRAGUCGG 3' (SEQ I D NGO 110) or 5

GGUUAGGGCUHGAAGUCGGS' ( SEQ DNG: 111) , pre%grabl y 5 GGUUAGGGCUHGAAGUCGG 3'
(SEQ ID NO 111). In a twenty-eighth enbodi ment of the first aspect which
is also an enbodi ment of the twenty-sixth and the twenty-seventh enbodi nment
of the first aspect, the SDF-1_binding nucleic acid nolecule of type C
conpr i Seds absent, X35 eitherabseny ar is ¢ Xsis eitherabsent of iy €a8f Xofis AbCPkot i des, the
central stretch of nucleotides, and a second term nal stretch of

nucl eotides. WO 2012/031773PCT/ EP2011/ 004554 10 nol ecul e of type C

conpri 98%a kWediy-secbnddémbedinent af IRe dirst aspeci walchsisr else lanoémbodiineat ioflabe t he
central stretch of nucleotjdes, and_a first term nal str

! {
nucl ept“i“lfé"s‘?ﬂtha khe twentieth %‘i%ﬂ’@ﬁﬁ’éﬂﬁyﬁ%ﬁf’ ns¢ferably ?lie_rté"tenﬁ's Eez':e%ﬂ%érﬁe’?ts"fé]*%o an
embodi fRat aétHectt Nfie ﬁ@ni&mﬁ{a@w&@n& hnae&\é@egt Yol LARAGbHRN Seendd6f

first aspect, fhe rst termnal stretch nucl’eoti des conprises a
nucl eotS’ g XsERWGGE anfl fhie SICOBUSMIGRI3Stret SEQS | iDchiOtidds38pmariskst hauskeotidel

stretch of nucg, 'g,g%%ggpri ses a nucl eotide sequence of 5 YYNRCASSMY 3'
( SEQ | B°9¢81Cq 9 §Q'&B I’y the first terminal stretch of nucleotides
conprises a nucleotide sequence of 5 RKSBUGSVGR 3 '(SEQ I D NO 140) and
the second term nal stretch of nucl eotides conprises a nucl eotide sequence
of 5' YONROASSMY eBherabEentiadd AGK: ig 431 )Xs i & aadthi is eithériabsgntopbbdi nent of the
first aspect which is also an enbodi rent of the twenty-eighth and the
twenty-ninth enbodi ment of the first aspect, the first termnal stretch of

nucl eotrh deSweRyRhirg esmBodimiehe of itHe fireuspree vitficld'is X%30SaY énbadihehthef skeond
term nal stretch of nucleotides conprises a nucl eotjde sequence of 5
BSSSXs ninetespiteriby pwondicth; the twentydhsteand e tygntg;second, preferably the twenty-first

or the twenty-second embodiment of the first aspect, the first terminal stretch of nucleotides
comprises a nucleotide sequence of 5’ X;X,CGUG 3’ and the second terminal stretch of

nucleotides comprises a nucleotide sequence of 5° UACGX;3X, 37,
whereby X is either absent or A, X; is G, X3 is C, and X4 is either absent or U,

preferably the first terminal stretch of nucleotides comprises a nucleotide sequence of
5’ AGCGUG 3’ and the second terminal stretch of nucleotides comprises a nucleotide
sequence of 5> UACGCU 3’.

In a twenty-fourth embodiment of the first aspect which is also an embodiment of the
nineteenth, the twentieth and the twenty-first, preferably the twenty-first embodiment of the
first aspect, the first terminal stretch of nucleotides comprises a nucleotide sequence of
5> X1 X,SSBS 3° and the second terminal stretch of nucleotides comprises a nucleotide

sequence of 5> BVSSX3X, 3°,

whereby X, is absent, X, is either absent or G, Xj is either absent or C, and X4 is absent,
preferably the first terminal stretch of nucleotides comprises a nucleotide sequence of
5> GCGUG 3’ and the second terminal stretch of nucleotides comprises a nucleotide sequence
of 5 UACGC 3.



preferably the first termnal stretch of nucl eotides conprises a nucl eotide
sequence of 5 SGGSR 3' and the second term nal stretch of nucleotides

conpri seswg 20103081 de sequence of 5 YSCCS 3'. In a thipttkps@tondss
enbodi ment of the first aspect which is al so an enbodi nent of the

twenty-ei ghth and the twenty-ninth enbodi nent of the first aspect, a) the
first termnal stretch of nucl eotides gorrpri ses a nucl eotide sequence of 5'
GCCGG 3' and the second terminal stretch of nucl eotides conprises a

nucl eoti de sequence of 5° CCGEC 3'; or b) the first term nal stretch of

nucl eoti des conprises a nucl eoti de sequence of 5 CGUGCCCUUGAGAUAGG 3 ' ( SEQ
| D NO Ip2gyventydfifithembediseat pethgifiial aspeqt axhieh isfalsogn embodiment of the sixteenth,

2012/ 0 7 0 0 1 C i.des i a uc i de.s ence
of bt UTASKDERIE dhe Hhtuby MESHERICARS fRTRAeRED (U PhRAL BRI C
nucl eottivdrty-seodid, ithe swentpihird® @hd die s@eutgfoarth fenfbod IMBAIABE fir'st aspict, ke
second ternin%g stretch of nucl eotides conprises a nucl eotide sequence of

5" ng pugleic japjdpplegylsof type By compaisss 3 mycleqtidgispayenss perogging o
nucl eot, ' } . ). @@g%?b ' t he
second dtngﬁ%egggﬁglﬁggﬁsgg@ﬁ%gﬁ e?ﬂgd%% ?gggj'aﬁrﬁltucl eot i %éo?;%uence of
5° CUGAUUCUC 3'. In a thirty-third enbodi nent of the first aspect which is
al so an e i ment of ty-si the _t t y-sevent

Fwent y BEFGHON, AT GRS ROt i hEQHR N0 2 HEQIRB! TBeSERIBHOsp apthe
thirty-sgggandi@mgodi ment of the first aspect, the type C SDF-1 binding

nucl eic acid nol ecul e conprises a nucl eoti de sequence according to any one
of SEQID NGO 95 to SEQID NO 107, SEQID NO 112 to SEQ ID NGO 137, SEQ

ID NO 223 a | D NO far ahl e,of SEQ ID NO 120, SEQ ID
NO! 12@0@@5@%5%5%@%,0@%%%@?@ LI NG 135, "SEQ 1D NO 223 and
SEQ I D NO 224.
In a twenty-sixth embodiment of the first aspect which is also an embodiment of the sixteenth
embodiment of the first aspect, the SDF-1 binding nucleic acid molecule of type C comprises

a central stretch of nucleotides, whereby the central stretch of nucleotides comprises a

nucleotide sequence of GGUYAGGGCUHRXAAGUCGG (SEQ ID NO: 108),
whereby X, is either absent or is A.

In a twenty-seventh embodiment of the first aspect which is also an embodiment of the
twenty-sixth embodiment of the first aspect, the central stretch of nucleotides comprises a
nucleotide sequence of 5° GGUYAGGGCUHRAAGUCGG 3° (SEQ ID NO: 109),
5" GGUYAGGGCUHRAGUCGG 3 (SEQ ID NO: 110) or 5
GGUUAGGGCUHGAAGUCGG 3’ (SEQ ID NO: 111), preferably
5’ GGUUAGGGCUHGAAGUCGG 3’ (SEQID NO: 111).

In a twenty-eighth embodiment of the first aspect which is also an embodiment of the twenty-
sixth and the twenty-seventh embodiment of the first aspect, the SDF-1 binding nucleic acid
molecule of type C comprises in 5’->3” direction a first terminal stretch of nucleotides, the

central stretch of nucleotides, and a second terminal stretch of nucleotides.

In a twenty-ninth embodiment of the first aspect which is also an embodiment of the twenty-

sixth and the twenty-seventh embodiment of the first aspect, the SDF-1 binding nucleic acid



In a thirty-fourth enbodi nrent of the first aspect which is also an

enbodi nent of the sixteenth enbodi nent of the first aspect, the SDF-1

bi ndi ng nwoleixzaeid nol ecul e of type A conprises a cenpralepsdin@bsis of

nucl eoti des, whereby the central stretch of nucleotides conprises a

nucl eoti de sequence of 5 AAAGYRACAHGUMAAXAUGAAAGGUARC 3' (SEQ I D NO 74),
whereby XA is either absent or is A Iya thirty-fifth enbodi mnent of the
first aspect which is also an enbodi ne of the thirty-fourth enbodi nent of
the first aspect, the central stretch of nucleotides conprises a nucleotide
sequence of 5" AAAGYRACAHGUVAAUGAAAGGUARC 3' (SEQ ID NO 75), or 5

AAAGYRAGHEEIARNDEANEIIARS IS - 3Edreqtion@ sepen)d tegpinalgtretch of nucleotides, the
2012/ 0 P P / 5 ' @@@ GGUARC 3' (SEQ I D NO
77), p:r%gtgéasg;%cgtoﬁgagc%%?%gi éédtl%g?séh 0 (’%{ﬁé 80 | des cor?p'ri ses a nucl eoti de

sequence of 5" AAAGYAACAHGUCAAUGAAAGGUARC 3' (SEQ ID NO 77). In a

thirty-sixth enbodi nent of the first aspect which js also an enbodi nent of
t he t hilk aybirtigih epmbadnaentof the_finst %S@e@ﬁfas‘aah Hedito grem %dlme%?fa the prenty-ei

SDF- 1 %&q'héﬂavﬁfy.'nﬁhﬁteg@ogﬁah%?%@ﬁ t abYRE the FRAREITIAR! dtfbt '%g&cléﬁtrd%gti on

afirst termn stre nucl eotides, the central stretc
nucl eotcothpsisesendudeattlesegqudnee wif 14 RKSIBIESNNWGH 3 n(3H Q@ 8D iNi@s138) and the second

of ¢ b SERR(3). MGTFRTHen Rampreest huelsoRds BRI ey WRCORSMY PSR
the SD@: fgydi ng nucleic acid nolecul e of type A conprises in 5 ->3'

direction a second terninal stretch of nucleotides, the central stretch of
nucl eotides, and a first termnal stretch of nucleotides. In a

thirty-eigh nbodi nent .of the first aspect which is al so.an enbadi t of
the « nereigeels B S T e o heRRBAEL o efren? Doyl REIBRCET (e
first tseRESBUGSVIGR ¢P(SEQNUD 0! i1deF ab®RE iss@hdateRtiHab QtreldR eAudaRledf 5
X 1 X2NNBV 3' and the second term nal stretch of nucleotides conprises a
nucl eotcpaprisesrirdeotige sequeBsBRKE XY CBIRCASSMY 37 (SEQ ID NO: 141).

In a thirty-first embodiment of the first aspect which is also an embodiment of the twenty-
eighth and the twenty-ninth embodiment of the first aspect, the first terminal stretch of
nucleotides comprises a nucleotide sequence of 5° XsSSSV 3’ and the second terminal stretch
of nucleotides comprises a nucleotide sequence of 5’ BSSSXg 3°, whereby X is either absent

oris S,

preferably the first terminal stretch of nucleotides comprises a nucleotide sequence of
5> SGGSR 3’ and the second terminal stretch of nucleotides comprises a nucleotide sequence

of 57 YSCCS 3°.

In a thirty-second embodiment of the first aspect which is also an embodiment of the twenty-

eighth and the twenty-ninth embodiment of the first aspect,

a) the first terminal stretch of nucleotides comprises a nucleotide sequence of 5° GCCGG
3’ and the second terminal stretch of nucleotides comprises a nucleotide sequence of
5’ CCGGC 37; or

b) the first terminal stretch of nucleotides comprises a nucleotide sequence of 5’
CGUGCGCUUGAGAUAGG 3 ’(SEQ ID NO: 220) and the second terminal stretch of



whereby X1 is either absent or R X2 is 5 X3 is S and X4 is either absent
or Y; or X1 is absent, X2 is either absent or S, X3 is either absent or S
and X4 iswehsen31778n a thirty-ninth enbodi nent of the fipcstEP2®IPOGLsSSWNI Ch iS
al so an enbodi ment of the thirty-sixth, the thirty-seventh and the
thirty-eighth, preferably the thirty-eighth enbodi nent of the first aspect,
the first termnal stretch of nucl eotiqes conpri ses a nucl eoti de sequence
of 5 RSHRYR 3' and the second term nall stretch of nucl eotides conprises a
nucl eoti de sequence of 5 YRYDSY 3', WO 2012/031773PCT/ EP2011/004554 13
preferably the first termnal stretch of nucleoqtides conBrises a nucl eotide
sequence of mclegtidgs romprisgn@ purdeatide rauanse A MICUEAMIGUEAGLE1 6VERIES
conpri ses al\w%ﬁgt&de sequence of 5° CGCAGC 3'. In a fortieth enbodi ment
of the first aspect which is also an enbodi ment of the thirty-sixth, the
thirty-seyenhd fasd tehrinhhistieycheiofhhbiclegtidet ecahpsisdsha mhcleotydeeisghdnce of
enbodi ment of the first aspect, the first termnal stretch.of nucleotides
conpri ses a%&@%@t‘\i’-{feége ﬂéﬁeethefsesmd;m@l?tmmo{’ H’é‘C@BEgﬁdc‘?IﬁP‘iﬁeﬁaq
stretch of | b BRFG Ifg@;@[l} ty . op SBBVX3 3",
wher eby X2 ‘?lggllglsﬁiée%ag%rgcggsor is& and@%?‘(S3| ???ﬁ?ﬁgp@g@gﬁ or is S

pref er abl §) titwe finst stermigakyi steaichs tof enudleatidenucomptisates avelpotidee ssequange| ebt i de

sequence of %' L ,and e second termnal stretch.of.nucleotides
conpri ses asn&ér%g[ﬁéGéeqﬂ@& € éFc%“% &‘1’5&'@13%@@? ‘ﬁ@uﬁlf?t’s CSt EYIRTFSP @
stretch of nRueleQdd QterfR@BEBF ERFGAUNAIESL | de sequence of 5 GCGAUG 3' and
the second term nal stretch of nucl eotides conprises a nucl eotide sequence

of 5 CGCGC 3'.

In a thirty-third embodiment of the first aspect which is also an embodiment of the twenty-

sixth, the twenty-seventh, the twenty-eighth, the twenty-ninth, the thirtieth, the thirty-first and
the thirty-second embodiment of the first aspect, the type C SDF-1 binding nucleic acid
molecule comprises a nucleotide sequence according to any one of SEQ ID NO: 95 to SEQ
ID NO: 107, SEQ ID NO: 112 to SEQ ID NO: 137, SEQ ID NO: 223 and SEQ ID NO: 224,

preferably any one of SEQ ID NO: 120, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID
NO:134, SEQ ID NO: 135, SEQ ID NO: 223 and SEQ ID NO: 224.

In a thirty-fourth embodiment of the first aspect which is also an embodiment of the sixteenth
embodiment of the first aspect, the SDF-1 binding nucleic acid molecule of type A comprises
a central stretch of nucleotides, whereby the central stretch of nucleotides comprises a
nucleotide sequence of 5> AAAGYRACAHGUMAAXAUGAAAGGUARC 3’ (SEQ ID NO:
74),

whereby X, is either absent or is A.

In a thirty-fifth embodiment of the first aspect which is also an embodiment of the thirty-
fourth embodiment of the first aspect, the central stretch of nucleotides comprises a nucleotide
sequence of

5’AAAGYRACAHGUMAAUGAAAGGUARC 3’ (SEQ ID NO: 75), or

5° AAAGYRACAHGUMAAAUGAAAGGUARC 3’ (SEQ ID NO: 76), or



In a forty-first enbodinent of the first aspect which is al so an enbodi nent
of the thirty-fourth, the thirty-fifth, the thirty-sixth, the
thirty-sewenbiyosttye thirty-eighth, the thirty-ninth andpthaEprbenbissh

enbodi nent of the first aspect, the SDF-1 binding nucleic acid nol ecul e of
type A conprises a nucleotide sequence according to any one of SEQ I D NO
60 to SEQID NO 73, SEQID NO 78 to SEQ 1D NGO 82, SEQID NO 84 to SEQ
ID NO 87, SEQID NGO 89 to SEQ ID NO ™94, and SEQ ID NO 145, preferably
any one of SEQID NO 60, SEQID NG 63, SEQID NO 66, SEQ ID NO 78, SEQ
ID NO 84, and SEQ ID NO 146, WD 2012/031773PCT/ EP2011/004554 14 In a
forty- %Md%ﬁ&%’ UCHAVRAAMCQUARG X (SERIPANDs 7d).spyeteratdithi pertrd  of
the sixteenth epbodimaRliRl tNeofiblisds aSREC bl SDF LsBtlicng el eise
acid nol'ecul e of type conprises a fucl eot i de sequence according to any
one of AEQNGYAAOCAHEGUCAABGAAAGROAREAS’ ($PQADMGOt y7X hi rd enbodi nent of the
first aspect which is also an enbodi nent of the first, the second, the
third, the fourth, the fifth, the sixth, the seventh, the eighth, the

ni nt h, et ant. h N ANCTN) t R
fourt eé%?ht,htu‘t?)ﬂg&%}} %ﬁggﬁhﬂeﬁ?? Egh esihigt? eag% H’&I{?%heissg\slée%gent h?rh?}lte&?iha ﬁ}tuggnt h,

t he ni fetrtterand, thitte fifthe atnbediment hf theefitsy -dspess the IBOR-hebindingeoadleic adié

twenty-third, the tyenty-fourth, the twenty-fifth, th _sixth. th
twent ool At e TRt St R Hiske e st rrminel elelof et che”
thi rt y-cbhtrtstrefcA®hlElebidse &S secbRE teriral ¥rétbh bflnudi&ifideli rty-fourth, the

thirty-fifth, the thirty-sixth, the thirty-seventh, the thirty-eighth, the
thirty-ninth, the fortieth, the forty-first and the forty-second enbodi nent

of the . first aspect, t.he.SDE-1. i h n SDE- 1. . ereb refer t hunman
2br. 1 ith o iy 2SR ot Bhy of the R AR PR is T P BOGERP B el
SDF- 1 ifsuritvand teDithidty i fih @mbblingent @fttie fiRstr dAspe@riaadSENt baddihd @uéleicsicid

aspect which is also an enmbodi ment of the first, the second, the third, the
f our t h,melpeule pf type A BRMBFISESHN 5{Hd ducasionty seeord terginehstretel ofpygleptidep,he

t ent h, 1 i ourteenth, the

fi fteerﬁ:'fta'{‘:t,?alftBS hgt\égp’@ 8%1%{}%?45}“%({&8@{/%%?@5{6% ht,rrét?ﬁgf@?cé dt?gg%'t h, the nineteenth,
the twentieth, the twenty-first, the twenty-second, the twenty-third, the

twenty-fourth, the twenty-fifth, the twenty-sixth, the twenty-seyenth, the
t went y-IQiagtﬁtrFX‘eIBhg‘ %rw@?élyl-em ﬂfﬁ ﬁl,e fit.“ﬁ‘eastpﬁ?tr‘f’f‘/’éﬁ s a@ﬁ@ntqwl?%mﬁﬁtr & t,¥'ett y-
thirty- : & hi j : Gt Y= : LEtyaf § he
AR L R e S e L U
f ort i etrluclebtidesf comprides rastcledtlef seqtignes exfoddX 2OINNBE 3f andytht liecehde tebmdtiahe nt
of the first .aspect, the nucleic . acid nol ecul g_, i a nodi fication,
wher ebyEHB of B FptdesicamAiser s Brclctiide seduenee Al P UBARa i ght i et y
and/ or whereby the nodification preferably allows to nodify the
characteristics of the nucleic acid nolecule in terns of residence tine in
t he aniwherelyr Xhisreithehahwont qsRePeriabl 3K ish®andiXa is eideyabsent er Yorty-fifth
enbodi nent of the first aspect which is al so an enbodi nent of the
forty-fourth enbodi nent of the first aspect, the nodification is selected
fromthke group conprising a HES noiety, a PEG noiety, biodegradable

nodi fications and conbi nations thereof. WD 2012/031773PCT/ EP2011/004554 15

X, is absent, X, is either absent or S, X3 is either absent or S and X4 is absent.

In a thirty-ninth embodiment of the first aspect which is also an embodiment of the thirty-
sixth, the thirty-seventh and the thirty-eighth, preferably the thirty-eighth embodiment of the
first aspect, the first terminal stretch of nucleotides comprises a nucleotide sequence of
5’ RSHRYR 3’ and the second terminal stretch of nucleotides comprises a nucleotide

sequence of 5> YRYDSY 3°,



In a forty-sixth enbodi nent of the first aspect which is al so an enbodi nent
of the forty-fifth enbodi nent of the first aspect, the nodification is a
PEG noi etwoconwisstisng of a straight or branched PEG whecemp2epnedssably the
nmol ecul ar wei ght of the straight or branched PEG is from about 20,000 to
120,000 Da, nore preferably from about 30,000 to 80,000 Da and nost
preferably about 40,000 Da. In a fortysseventh enbodi mnent of the first
aspect which is also an enbodi nent of k e forty-fifth enbodi ment of the
first aspect, the nodification is a HES noiety, whereby preferably the

mol ecul ar wei ght of the HES nniet¥ is fromabout 10,000 to 200,000 Da, nore

pr ef er awtfgrabloheaBitsttterstinglograteh of muolsotides eqmprsssta preeatidehssauanssuel S5

150, 00 a y.-.el i i . i i | so
an enboHr noC 37 abpieksEi et P SFEED} nicddy bhblis @ 3Rlcotidl BpheRedl B0
forty- af¥eadCAa0O®d nent of the first aspect, the nodification is attached
to the nucleic acid nolecule via a |inker, wherein preferably the linker is
a biostable or biodegradable linker. In a forty-ninth enbodi nent of the
first - i j ' : t -qi

For ty- A1 P Rrioh s Pol et 5 (R R A Rkl b el SbIIERHE bR By qixch
enbodi nenthiog-seveatd and theatyiy-eightherefodibly tet thoty-eightht ¢mbddithenbof He faust! ei ¢
acid noleculqlat t he 52-ternin€I puclfoghde of the nucleic.gcid nolecu%e
and/ or 28PREL3The; dirRf Aerminglc sBEfEh gel Jructeqlde, SoBIPLset: i TSI eSeghTSr %t o a
nucl eotsk dgRARY PeinAURE Sdcond et s@6tdh Bf BREIMGRIEs BRpFisest £hBldbtde Regileand | de
of the nucleic acid nolecule and the 3' -term nal nucleotide of the nucleic
acid nof 6CEBBVIXs H.fiftieth enbodi nent of the first aspect which is also an
enbodi ment of the first, the second, the third, the fourth, the fifth, the
sixth, the seventh, the eighth, the ninth, the tenth, the eleventh, the

t wel ft Rvhekdy XisleitB@iblentld?es § and b edéikher bbgent of is@gnt h, the sixteenth, the

seventeenth, the eighteenth, the nineteenth, the twentieth, the
twenty-first, the twenty-second, the twenty-third, the twenty-fourth, the

twenty-fi e = S X t M= . h Yz £l h ¢t he
twont o PRy (S dhtelindl Sttt BF, heROlle SRV RBhes, bl UMY shBitelof

t hi rt y-st JUGUGt Nant hhe $ecohd torininal stretch b htigledtides lkomplisestdmudigotide xeéduentde
thirty-seventh, the thirty-eighth, the thirty-ninth, the fortieth, the
forty-ﬂﬁéspFKPH§3ﬂorty-second, the forty-third, the forty-fourth, the WD
2012/ 031773PCT/ EP2011/ 004554 16 forty-fifth, the forty-sixth, the
forty-seventh, the forty-eighth and the forty-ninth enbodi ment of the first
aspect jort fiee nfiist eermimt stretthe ofiunhdeatidesi domplisesul 2 wucledidenseqente des
formng,t cl,ei¢ acid | ecule are L-nucleotides. .In a fifty-first
enbodi S CGHC e 1 seContbieBinghsich f Brdertas GRBBtRaRucouR soquehss
the segprdcdd@gehird, the fourth, the fifth, the sixth, the seventh, the
eighth, the ninth, the tenth, the eleventh, the twelfth, the thirteenth,
the fourteenth, the fifteenth, the sixteenth, the seventeenth, the

ei ght eent h h i net eent h, .the ntieth,.the twenty-finst, t .

Cwent y 18 Gty s sPRREREAY i ] Atk ebih S At ¥inbofisnt pPins Sty ne
t went yfeurd, Rhe thivey-HBNhE tSietyeskth, the fieirty Wetdnth,ahg tHiRy-cidheh, ttieHiyy-Rinth Bad t he
thirtieth, the thirty-first, the thirty-second, the thirty-third, the

t hi r t ythefartieth embedinant of thej firstaspediethe1SDF-§ bindingnudleie agidimelscde oEHIPE A t he

thirty-ej irty-ni . ' t ' i
Forty. SSEBRAE o etk torbing b BhY biE B sORRLADE 8p b SER 16 Mg 23,
forty- SBEQ D NOe7§ ar SEQIBVENL 182, SRQ MONO;-84i tgI8HQ IDMIROS 8T,ISEQIIDtNOaRE td he
fiftieth enbodi nent of the first aspect, the nucleic acid nolecule is an
L-nucIéﬂ%QH@?HIﬁHF@%USEQlfﬁﬁobﬂéﬁlen1under|ying the present invention is
solved in a second aspect which is also the first enbodi nent of the second
aspect, by a pharmaceutical conposition conprising as a first

phar mageeferabhl any et o/ SEQIENNQ: 168, SE€)} HD ANQc63 SHQD éDUNO: &6cBEQI IyNOD 78ny
one of irst, th third, the fourth, the fifth, the sixth,
t he se&gﬂfﬂi%#ﬁéméﬁﬂﬁ§ﬁﬁﬁﬁﬂgchﬁ%€h, the tenth, the el eventh, the twel fth,
the thirteenth, the fourteenth, the fifteenth, the sixteenth, the
seventeenth, the eighteenth, the nineteenth, the twentieth, the

t went y-mhore prefetahly anyemeyof SE€HHINQ:H4 andeSHQ IPIN@d]46. he twenty-fourth, the
twenty-fifth, the twenty-sixth, the twenty-seventh, the twenty-eighth, the
twenty-ninth, the thirtieth, the thirty-first, the thirty-second, the
thirty-third, the thirty-fourth, the thirty-fifth, the thirty-sixth, the
thirty-seventh, the thirty-eighth, the thirty-ninth, the fortieth, the
forty-first, the forty-second, the forty-third, the forty-fourth, the
forty-fifth, the forty-sixth, the forty-seventh, the forty-eighth, the

. . r 1 o,



WO 2012/ 031773PCT/ EP2011/ 004554 17 adj unct therapy, or for the treatnent
and/or prevention of a disease or disorder, whereby the disease or disorder
i s cancerwol2w3sesond enbodi nent of the second aspect woir@p2013/08dss9 an
enbodi nent of the first enbodi mrent of the second aspect, the adjunct

t herapy sensitizes the subject, wherein the sensitized subject is nore
responsive to a therapy for the treatngnt and/or prevention of the disease
or disorder. In a third enbodi nent ofqﬁhe second aspect which is also an
enbodi nent of the second enbodi nent of the second aspect, the therapy for

the treatnent and/or prevention of the diseases or di d ' th
adni ni $n aiomme@nd@nfh%ﬁitm@ﬁ ob ther st aspestouhicly isalsq %aeex&éé’éﬁn%éhc @Fprsixstge%th ©
irradiating. th ' AV . : th
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the seaqn@ledtide tdyReriddl dcdodip0diang vhe of SEQEDsNCO0NA2 &5 BEQLID Nbe 1#4ur t her
pharmaceutically active agent is a pharmaceutically active agent sel ected
fromthe group conprising an anti body, an al kyl ati ng agent, an

ant i - mgf g%h.&r-ttﬁi’rd @nﬁb@ﬂﬁen@%&%@?ﬁfh bRt Gl ¥ atid&d EdbbdigenBoPtRNirst, the

t er penol a’t opoi soner ase I'tor, Leucovorin, Methotrexate, Tanoxifen,
Sor af esédondl treahirdpthic dourtiBothe difthyithie, sikey dreesevastbnthe dighthotheadnth, thentgnth,

Predni so I i fth _enbodi t of th d igh i. |
erbodi EnelsPritndhs S aRbdBTHERD: obe dRu eelbre sapeath (e Bttt <
sel ect gg dnimH AR GEREBnR MR Wik ithdiwidnalth, HeadwsmyTaby, thetwithRbeond,

| bri t unomab- Ti uxet an, Tositunomab, Trast uzumab, Bevaci zumab, and
Al ent uzheedenty-thisl, thedtvtentsnfsodibnthettwehtyt fifgh,she twentuspaltthomvenyisevenths dhen

enbodi nent, of. .t he, fourth enpodi t of the :
agent TEeRyietBaht PR RN ey Bt s e I B ARRS Secord e hiry)-Ahian0
oxal i phigd itkirty ¥BGHH,OfHRL Ihaty-fifth, e¢ kiiphasahated thirtghbwsndiybihei thirtydeighthybhei n,
| i oposomal doxorubicin, bendanmustine, tenozol om de and Ml phal e}n WO
2012/ 03hinyspwhy treofrtisthobsSertydirstrans e feryseeandambreimeny 0"{] Vhe Tuscamact
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In a forty-fourth embodiment of the first aspect which is also an embodiment of the first, the
second, the third, the fourth, the fifth, the sixth, the seventh, the eighth, the ninth, the tenth,
the eleventh, the twelfth, the thirteenth, the fourteenth, the fifteenth, the sixteenth, the
seventeenth, the eighteenth, the nineteenth, the twentieth, the twenty-first, the twenty-second,
the twenty-third, the twenty-fourth, the twenty-fifth, the twenty-sixth, the twenty-seventh, the
twenty-eighth, the twenty-ninth, the thirtieth, the thirty-first, the thirty-second, the thirty-third,
the thirty-fourth, the thirty-fifth, the thirty-sixth, the thirty-seventh, the thirty-eighth, the
thirty-ninth, the fortieth, the forty-first, the forty-second and the forty-third embodiment of the
first aspect, the nucleic acid molecule comprises a modification, whereby the modification is
preferably a high molecular weight moiety and/or whereby the modification preferably allows
to modify the characteristics of the nucleic acid molecule in terms of residence time in the

animal or human body, preferably the human body.

In a forty-fifth embodiment of the first aspect which is also an embodiment of the forty-fourth
embodiment of the first aspect, the modification is selected from the group comprising a HES

moiety, a PEG moiety, biodegradable modifications and combinations thereof.



In an ei ghth enbodi nent of the second aspect which is also an enbodi nent of
the fourth enbodi nent of the second aspect, the plant terpenoid is selected
from t he woQu/@BeRri sing a taxane nore preferably sel epregrbéamuisse group
conprising Docetaxel, Paclitaxel, podophyllotoxin and epothilone. In a

ni nt h enbodi nent of the second aspect which is also an enbodi nent of the
fourth enbodi nent of the second aspect,. the topoi sonerase inhibitor is

sel ected fromthe group conprising canptothecin, irinotecan, and
mtoxantrone. In a tenth enbodi nent of the second aspect which is also an
enbodi ment of the first, the second, the third, the fourth %he fif%{}i t he
si xt h, I aéoresisth embediment ghthe fistcrspers which 1 alsmatiembedimspt phihe fartydth
aspect C i I 3 : 1
cancer ipEpERDE s B iRt the ARG 14 SPEC oy dBnThyilCHE SABhER,
group' beihch@UREG] ahardy prefetably tHenmalecalhe weighh o€ mizostraighttor dirariched $&€o red
aspect which is also an enbodi nent of tfle tentgﬂfrgg)oqtﬁ ne%beﬂi%cﬁhe econd
aspect fromezhout2@,00Q 1¢ 4pQ00Q [Pas mors preerably drpme ahigti 30999 1@ V3 HHRSY

| eukem Ld leukema. In a twelfth enbodi nent of the second
aspec&%ﬁ?@ﬁlyﬁdﬁegﬁe%@@nﬁgnbodi ment of the tenth enbodi nent of the second
aspect, nyeloma is nultiple nyeloma. In a thirteenth enbodi nent of the
second_aspect which i | so, ap,.empbodi nent of t.he first,, the second,. the

Ch ra. 14 pdoRtsreRth ehBodimenh o firotisl ael vhishds gl ol ot he

ni nth grReditBathelof HREABELPRS, BRAREdificdtioR i§ 8THIES mofet, Wik prefiraly ek from
the group of solid tunors, whereby 1:E)er‘rgferabl the solid tunors are sel ected

from t olegubanpvaightpefi the HEES Ineiptyais tfenma abew) H1eRR tn 2040eQ Da, prosa preferahber |

| ynpho ro a ancreat j Lyl I cer, ovarian cancer
and Iuﬁ%hﬁﬁﬁwg§&b89@3ggﬁ@%b@i??% §§¥§%§§§Sﬁ%§§§6{@6 € probl em underlying
the present invention is solved in a third aspect which is also the first
enbodi ment of the third aspect a nmedi canent conprising one or severa

b
dosagenpifesysighth embadiment fof the ﬁyﬁﬁaﬁsﬁ%é&h@taﬂ also gBambodigent of WRdPEY M t he
first ph cedt | Y t i k of
bi i nES Sy R M PRl xR ne Forl ER Bl TR TR i RARAGUR. T
t he fowddificatibe if iattakhedt foethsi micheic tabiel melkenlehyiathdinkérg viterein heefierabiih thet he
tenth, the eleventh, the twelfth, the thirteenth, the fourteenth, the
fifteehnker is dlostableeripdegradad -eenth, the eighteenth, the nineteenth,
the twentieth, the twenty-first, the twenty-second, the twenty-third, the
twenty-fourth, the twenty-fifth, the twenty-sixth, the twenty-seventh, the
t went y Ireiagfotty;nintheerhbuetitnganof the, fitshaspeki mhidt i3, alschen tembodiméntraft the tthgy-

thirty-second, .t he irty-third he.thirty-fourth .the thirty-fi.fth he
t hi rt yfrth, ghe f‘fﬂ?’f‘hp’r he” fortyeshith; &‘FFFB“?'WFY%X}}]QP ﬁ?%,fo'{}ﬁ%lgpﬁlﬁ ?ri{?,q fnﬁf"h?%t he
forti e?ﬂb fitsP@seRt, e flddificatiolsis faRhéNEd B GRE GucleftCadi@moleduld bflthet $1€terminal
forty-fourth, the forty-fifth, the forty-sixth, the forty-seventh, the

f or t y- eighotide efibe fnuckeyc adid niolequie and/pr thet 13 -temainglheudeotidy of ithes nudets agidrent
of the first aspect, whereby. th di canent .i,s_for use .| t t he
t r eat nmecﬂ%%%brtgv%ﬂqcﬁﬁlgf §f gTEes 83@8“:0?01 i%lgfe léfré, S%tj?% %rtﬁgs;e}gtlgﬁﬁgﬁl

met hod phigikotidieot (AL 2Rid motethicesaid sef §eteimthal hasleatidd 82 asenauleidiar der
or being at risk of developing a disease or a disorder as an adjunct

t her apyolesuld or the treatnment and/or prevention of a disease or disorder,
whereby the di sease or disorder is cancer. In a second enbodi nent of the
third aspect which is also an enbodi ment of the first enbodi ment of the
third aspefiftieth kmbadimont toftthe rfagtyaspectswhiches dldvears ebjbedimenttudrthe rfirstheéhe

sensitized subject is nore responsive to a therapy for, the treatnent and/or
preven ﬁ?%dof}fetthgddﬁ@ daugh,ghe éffg‘o ltl?fe‘f’l?‘&ll’ Fheasef"ﬁ‘i‘tﬁdx@r%%l&f‘n&ﬁ R {Iﬁete’?t_ﬁi rd
aspect gyhifRehd, WS Q*vglrﬁhe RO dhiFRBAthOfthd TEuRQAR) dthe "RASHHE NheOfix{eBAtht Hhe d

aspect, the therapy r the treatment and/or prevention of the diseases or
di sor deeventzepth, steseighteersttiha stimeteently thofweatiety theetwephafirshabetwerdy{sgcandt | ve

? ﬁg? ;p _nedt/vx(/)erntylf-{hrir R Itﬁaet tlwne t}}-Po%n?lyme%s\}en%[]gél%rthg P\%&E{}r’%lx%],q{lg {wecnet\gl-lsg\lle%rt.h, the
twenty-eighth, the twenty-ninth, the thirtieth, the thirty-first, the thirty-second, the thirty-third,
the thirty-fourth, the thirty-fifth, the thirty-sixth, the thirty-seventh, the thirty-eighth, the

thirty-ninth, the fortieth, the forty-first, the forty-second, the forty-third, the forty-fourth, the



In a fourth enbodi nent of the third aspect which is al so an enbodi nent of
the first, the second and the third, preferably the first enbodi nent of the
t hi rd aspwotp1dze77aedi canent conpri ses a further phar maeeutsrealhloyssact i ve
agent, preferably one or several dosage units of a further pharmaceutically
active agent, whereby the further pharnmaceutically active agent is WO
2012/ 031773PCT/ EP2011/ 004554 20 sel ectﬁ’d fromthe group conprising an

anti body, an al kylating agent, an anti-netabolite, a plant alkal oid,
preferably vincristine, a plant terpenoid, a topoisonerase inhibitor,
Leucovarin, Methotrexate, Tanoxifen, Sorafenib, Lenalidom de, Bortezom b,

Dex anetogdie, diedforywixhy theifprtysevesth.ithe forvneighthrandcthe fortyrainth emio t
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t he medi canent conpri ses e turther pharnmaceutically active agent,

pr ef er atlgiccaedd molezalearall-rdetagdesini ts of the further pharmaceutically
active agent, whereby the further pharnmaceutically active agent is selected
fromthe group conprising an anti body, an al kyl ati ng agent, an

anti - mgj aabf?fd.'-tfﬁst At ddEnt3d Kk G as?%&f whRRliY akong& émbbdifrenfoPtRNfrst, the
terpenoi d, a topol sonerase inhibitor, Leucovorin, Mthotrexate, Tanoxifen,

Sor af esetond| theathird othie feurtiBathe difthyitle siBthx dinesdvastbn theRtightbutheaiinth, thedtenth,

Predni sone, I n a sixth enbodi t of the.third agpe ich is als
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The problem underlying the present invention is solved in a second aspect which is also the
first embodiment of the second aspect, by a pharmaceutical composition comprising as a first
pharmaceutically active agent the nucleic acid molecule according to any one of the first, the
second, the third, the fourth, the fifth, the sixth, the seventh, the eighth, the ninth, the tenth,
the eleventh, the twelfth, the thirteenth, the fourteenth, the fifteenth, the sixteenth, the
seventeenth, the eighteenth, the nineteenth, the twentieth, the twenty-first, the twenty-second,
the twenty-third, the twenty-fourth, the twenty-fifth, the twenty-sixth, the twenty-seventh, the
twenty-eighth, the twenty-ninth, the thirtieth, the thirty-first, the thirty-second, the thirty-third,
the thirty-fourth, the thirty-fifth, the thirty-sixth, the thirty-seventh, the thirty-eighth, the
thirty-ninth, the fortieth, the forty-first, the forty-second, the forty-third, the forty-fourth, the
forty-fifth, the forty-sixth, the forty-seventh, the forty-eighth, the forty-ninth, the fiftieth and
the fifty-first embodiment of the first aspect and optionally a further constituent, whereby the
further constituent is selected from the group comprising a pharmaceutically acceptable
excipient, a pharmaceutically acceptable carrier and a further pharmaceutically active agent,
and whereby the pharmaceutical composition is for use in a method for the treatment and/or
prevention of a disease or disorder, or for use in a method for the treatment of a subject

suffering from a disease or disorder or being at risk of developing a disease or a disorder as an



taxane, nore preferably selected fromthe group conprising Docetaxel,
Pacl i t axel , podophyll otoxin and epothilone. In a tenth enbodi nent of the
third aspwot2ousetvsi s al so an enbodi nent of the fourth aod/pebe1fbdssh
enbodi ment of the third aspect, the topoisonerase inhibitor is selected
fromthe group conprising canptothecin, irinotecan and mtoxantrone. In an
el event h enbodi nent of the third aspect which is al so an enbodi nent of the
first, the second, the third, the four %, the fifth, the sixth, the
seventh, the eighth, the ninth and the tenth enbodi nent of the third

aspect, wherein the cancer is a cancer selected fromthe group of
henat oladiinchthesanye eF forihe {EBiment @pd/PrprayentiRn ﬂ%ﬁét%ﬁ%g@rc%iﬁoréarm reby the

sel ect nprising | eukemi a and nyeloma. In a twelfth
enbodlEgﬁ%gdghﬁﬁﬁd%hggguggpect which is also an enbodi ment of the el eventh
enbodi nent of the th|rd aspect, leukema is selected fromthe group
conprising chr rrph0| Ieukem a and a el oid | eukem a.
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In a fourteenth enbodi ment of the third aspect which is also an enmbodi nment
of t he sknsidzed subgect écomot: respensivei tody therepyffou thehtreatiment arfd/ér, prehentionxafithe t he
sevent h b the e 41%0 tFIh the ninth and the tenth enbodi nent of the third
aspect ,ISHE YHFUPE s a4 cancer selected fromthe group of solid tunors,
whereby preferably the solid tumors are selected fromthe group conprising
gl i obl astoma, col orectal cancer, breast cancer, |ynphoma, prostate cancer,
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tent h, anfer iradjdinathe spieetvaarifor gureereandipricelllar thefapie fourteenth, the
flfteenth the sixteenth, the seventeenth, the eighteenth, the nlneteenth,
t he tvventi eth, the twent y-fi rst, the WO 2012/ 031773PCT/ EP2011/ 004554 22
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In a sixth embodiment of the second aspect which is also an embodiment of the fourth
embodiment of the second aspect, the alkylating agent is selected from the group comprising
cisplatin, carboplatin, oxaliplatin, mechlorethamine, cyclophosphamide, chlorambucil,

doxorubicin, lioposomal doxorubicin, bendamustine, temozolomide and Melphalan.



In a third enbodi nent of the fourth aspect which is al so an enbodi nent of
the second enbodi nent of the fourth aspect, the therapy for the treatnent
and/ or prweeniymnmef the di seases or disorder conpri sespthapasitiondssirati on
of a further pharmaceutically active agent and/or irradiating the subject
and/ or surgery and/or cellular therapy. In a fourth enbodi nent of the
fourth aspect which is al so an enbodi t of the first, the second and the
third, preferably the first enbodi nent  of the fourth aspect, the nedi cament
is used in conbination with a further pharmaceutically active agent,
whereby the further pharmaceutically active agent is a _phar maceu‘;li cally
act i ve Ingesventdl embedimepiopd theesegprd gsreshmhic 1sgalso ap emboduyent0f e dovah i ng
agent . s i te. | ! T . o
oant (bR TP Gcond msfeck, PRl [LLAC BN e BrblrLiisife
Tanoxi fpanine&atadmitichmetcapripudoer fllelaradBarel, paimtosthtin, [@ad ahwdtibasone, Fl urouraci |,
and Predni sone. WD 2012/031773PCT/ EP2011/ 004554 23 pharmaceutically active
agent selected fromthe group conprising an anti body, an al kyl ati ng agent,
an ant iy it GBRth! diftbodmBhiobf 1Rl $e8b dspelt GhRIAR! Msd/ bt Chibdliiént F tAk dBtirth
terpenoi d, a topol sonerase I nhibitor, Leucovorin, Mthotrexate, Tanoxifen,
Sor af erenthodireerd|lof tlensedend &pette thonplant tEpraodtih selected freinuthe greup domprising a

Pr edni o i xt mbodi t. of the f th t ich i I
ool e oSS S TRl S T SRR R BB e
ant i bogydbshyRtdXGHh 884 égdtRMddee group conprising Rituxinab, Cetuxinab,

| britunomab-Ti uxetan, Tositunonmab, Trastuzumab, Bevaci zumab, and
Al enmtuzumab. In a seventh enbodi nent of the fourth aspect which is also an

embodi rfgné[ nPrIth teh%OngrHé tthofa&lg %e@gnci 'a%ﬁelat %vrﬁ?éhd 'is”%f%. §1f eﬁlﬁgdiin%ﬁ{ to? AERGGn © he
al kyl at'i ng agenfnl Sel'ett e rom the"group conprising cisplatin,

car bopleatbodimént adfl bk adebdnd agebl, ahettbsoidomterasey Hhiiitoe Sphaktwd, froml the agrougi |,
doxor ubi cin,  |ioposomal daoxorubicin, bendamustine, tenpbzol om de and

Mel phalCamPprisHg£AmBiQihgcin. dripeiesate atd BAtORAITANSyr t h aspect which is al so an
enbodi nent of the fourth and the fifth enbodi nent of the fourth aspect, the
anti-netabolite is selected fromthe group conprising purineazathi oprine,
mer captlipputentieembodiareabfiche peohd abpdct whiends alsadini dmbrelimem af thenfidst, the

enbodi ment of the fourth aspect ich is also an enbodi nent of the fourth
and t heegqnds Hh%ﬁ}b‘é‘iji ﬁ’ﬁng’ » thie %ﬁrtpﬁ Sé’étseékfe, S‘E‘f?éggltgﬁte‘@?épp‘gﬁiogﬁ PglLtlh
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t he group of Docetaxel, Paclitaxel, podophyllotoxin and epothilone. 'In a
tent h dwbmttlogoal caficerwehéroby prefersiplydhe dmathlogicahtansenis selebtedifrommthedroume
fourth gnd the fifth enbodi ment of the fourth aspect, the topoi sonerase

i nhi bi ©P5AcYkEM&y ¥d°MPom t he group conmprising canptot hecin, irinotecan,
and m toxantrone.

In an eleventh embodiment of the second aspect which is also an embodiment of the tenth
embodiment of the second aspect, leukemia is selected from the group comprising chronic

lymphoid leukemia and acute myeloid leukemia.

In a twelfth embodiment of the second aspect which is also an embodiment of the tenth

embodiment of the second aspect, myeloma is multiple myeloma.

In a thirteenth embodiment of the second aspect which is also an embodiment of the first, the
second, the third, the fourth, the fifth, the sixth, the seventh, the eighth and the ninth
embodiment of the second aspect, the cancer is a cancer selected from the group of solid
tumors, whereby preferably the solid tumors are selected from the group comprising
glioblastoma, colorectal cancer, breast cancer, lymphoma, prostate cancer, pancreatic cancer,

renal cancer, ovarian cancer and lung cancer.
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disease or a disorder as an adjunct therapy, or for the treatment and/or prevention of a disease

or disorder, whereby the disease or disorder is cancer.

In a second embodiment of the third aspect which is also an embodiment of the first
embodiment of the third aspect, the adjunct therapy sensitizes the subject, wherein the
sensitized subject is more responsive to a therapy for the treatment and/or prevention of the

disease or disorder.

In a third embodiment of the third aspect which is also an embodiment of the second
embodiment of the third aspect, the therapy for the treatment and/or prevention of the diseases
or disorder comprises the adminstriation of a further pharmaceutically active agent and/or

irradiating the subject and/or surgery and/or cellular therapy.

In a fourth embodiment of the third aspect which is also an embodiment of the first, the
second and the third, preferably the first embodiment of the third aspect, the medicament
comprises a further pharmaceutically active agent, preferably one or several dosage units of a

further pharmaceutically active agent, whereby the further pharmaceutically active agent is
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adm ni stering a pharmaceutically effective amount of a further
pharmaceutically active agent to the subject, whereby the further

phar maceutically active agent is a phqﬂpaceutically active agent selected
fromthe group conprising an anti body,”an al kyl ati ng agent, an
anti-netabolite, a plant alkaloid, preferably vincristine, a plant
terpenoid, a topoi sonerase inhibitor, Leucovorin, Mthotrexate, Tanoxifen,
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di seasg, or .disorder. In a fifth enbodi ment of the fifth aspect which is

al so an émbodrnent of the fourth enbodi nent of the fifth aspect, the
therapy for the treatnent and/or prevention of the disease or disorder

conprises the adm nstriation.of a further pharmaceutjcally acfive agent
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conprisging Rt xinab, Cet uxi pmab, |1britunomab-Ti uxetan, Tositunomab,

Tr astu%fﬁgﬁ?“@% AR AFBBZUERE- Al ent uzumab. In a seventh embodi ment of the
fifth aspect which is also an enbodi nent of the second, the third, the
fourth and the fifth enbodinent of the fifth aspect, the al kyl ating agent
5 sel dotevéntbrmtodimersu thodrd inegt whishlisalse ancembrsimant of theautipred i n,
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ant i - mshlgsembyal, i doxernbiging d lippesemah e dgyasulycitio nbrridamysting r me&fwidépﬁﬂ‘ﬁe,
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enbodi ment of the fifth aspect which is al so an enbodi nent of the second,
the third, the fourth and the fifth enbodi nent of the fifth aspect, the
plant terpenoid is selected fromthe group conprising taxanes, nore
preferably selected fromthe group of Docetaxel, Paclitaxel,

podophy, lamefgﬁitl{'erﬁggdiﬁlgﬂf 4 theird aspect which is also an embodiment of the fourth and the
fifth embodiment of the third aspect, the anti-metabolite is selected from the group

comprising purineazathioprine, mercaptopurine fludarabine, pentostatin, and cladribine.

In a ninth embodiment of the third aspect which is also an embodiment of the fourth and the

fifth embodiment of the third aspect, the plant terpenoid is selected from the group of a



In a tenth enbodi nent of the fifth aspect which is also an enbodi nent of
the second, the third, the fourth and the fifth enbodi nent of the fifth
aspect, twe nmsiwenerase inhibitor is selected fromthecygmre@ionuspsi si ng
canptot hecin, irinotecan, and mtoxantrone. WO
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fourth, the fifth, the sixth, the seve]th, the eighth, the ninth and the
tenth enbodi ment of the fifth aspect, the cancer is a cancer selected from
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Furthernore, the instant i nventors have found that the nucleic acid

nol eculceBpEsiagrenkemie and Ayelomasent i nvention are suitable to block the
interaction of SDF-1 with the SDF-1 receptors CXCR4 and CXCR7,
respectively. Insofar, the SDF-1 binding nucleic acid nolecul e according to
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In a thirteenth embodiment of the third aspect which is also an embodiment of the eleventh

embodiment of the third aspect, myeloma is multiple myeloma.

In a fourteenth embodiment of the third aspect which is also an embodiment of the first, the
second, the third, the fourth, the fifth, the sixth, the seventh, the eighth, the ninth and the tenth
embodiment of the third aspect, the cancer is a cancer selected from the group of solid tumors,
whereby preferably the solid tumors are selected from the group comprising glioblastoma,
colorectal cancer, breast cancer, lymphoma, prostate cancer, pancreatic cancer, renal cancer,

ovarian cancer and lung cancer.

The problem underlying the present invention is solved in a fourth aspect which is also the
first embodiment of the fourth aspect, by use of a nucleic acid molecule as defined in any one
of the first, the second, the third, the fourth, the fifth, the sixth, the seventh, the eighth, the
ninth, the tenth, the eleventh, the twelfth, the thirteenth, the fourteenth, the fifteenth, the

sixteenth, the seventeenth, the eighteenth, the nineteenth, the twentieth, the twenty-first, the
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are those which are described herein, including and in particul ar those
descri bedwyendizmgiz/Borth in the introductory part of thepicnatrasti/004554
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present disclosure teaching the suitability of the nucleic acid nol ecul es
for the prevention and treatnent, res gctively, for said diseases,
conditions, and disorders. As used heré€in the term SDF-1 refers to any
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In a third embodiment of the fourth aspect which is also an embodiment of the second
embodiment of the fourth aspect, the therapy for the treatment and/or prevention of the
diseases or disorder comprises the administration of a further pharmaceutically active agent

and/or irradiating the subject and/or surgery and/or cellular therapy.

In a fourth embodiment of the fourth aspect which is also an embodiment of the first, the
second and the third, preferably the first embodiment of the fourth aspect, the medicament is
used in combination with a further pharmaceutically active agent, whereby the further
pharmaceutically active agent is a pharmaceutically active agent selected from the group
comprising an antibody, an alkylating agent, an anti-metabolite, a plant alkaloid, preferably
vincristine, a plant terpenoid, a topoisomerase inhibitor, Leucovorin, Methotrexate,
Tamoxifen, Sorafenib, Lenalidomide, Bortezomib, Dexamethasone, Flurouracil, and

Prednisone.

In a fifth embodiment of the fourth aspect which is also an embodiment of the third

embodiment of the fourth aspect, the further pharmaceutically active agent is a
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pharmaceutically active agent selected from the group comprising an antibody, an alkylating
agent, an anti-metabolite, a plant alkaloid, preferably vincristine, a plant terpenoid, a
topoisomerase inhibitor, Leucovorin, Methotrexate, Tamoxifen, Sorafenib, Lenalidomide,

Bortezomib, Dexamethasone, Flurouracil, and Prednisone.

In a sixth embodiment of the fourth aspect which is also an embodiment of the fourth and the
fifth embodiment of the fourth aspect, the antibody is selected from the group comprising
Rituximab, Cetuximab, Ibritumomab-Tiuxetan, Tositumomab, Trastuzumab, Bevacizumab,

and Alemtuzumab.

In a seventh embodiment of the fourth aspect which is also an embodiment of the fourth and
the fifth embodiment of the fourth aspect, the alkylating agent is selected from the group
comprising cisplatin, carboplatin, oxaliplatin, mechlorethamine, cyclophosphamide,
chlorambucil, doxorubicin, lioposomal doxorubicin, bendamustine, temozolomide and

Melphalan.

In an eighth embodiment of the fourth aspect which is also an embodiment of the fourth and
the fifth embodiment of the fourth aspect, the anti-metabolite is selected from the group

comprising purineazathioprine, mercaptopurine fludarabine, pentostatin, and cladribine.

In a ninth embodiment of the fourth aspect which is also an embodiment of the fourth and the
fifth embodiment of the fourth aspect, the plant terpenoid is selected from the group
comprising a taxane, more preferably selected from the group of Docetaxel, Paclitaxel,

podophyllotoxin and epothilone.

In a tenth embodiment of the fourth aspect which is also an embodiment of the fourth and the
fifth embodiment of the fourth aspect, the topoisomerase inhibitor is selected from the group

comprising camptothecin, irinotecan, and mitoxantrone.

In an eleventh embodiment of the fourth aspect which is also an embodiment of the fourth and

the fifth embodiment of the fourth aspect, the cancer is a cancer selected from the group of
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Cancer hemategiggl cancer, whereby preferably the hematological cancer is selected from the group

comprising leukemia and myeloma.

In a twelfth embodiment of the fourth aspect which is also an embodiment of the eleventh
embodiment of the fourth aspect, leukemia is selected from the group comprising chronic

lymphoid leukemia and acute myeloid leukemia.

In a thirteenth embodiment of the fourth aspect which is also an embodiment of the eleventh

embodiment of the fourth aspect, myeloma is multiple myeloma.

In a fourteenth embodiment of the fourth aspect which is also an embodiment of the first, the
second, the third, the fourth, the fifth, the sixth, the seventh, the eighth, the ninth and the tenth
embodiment of the fourth aspect, the cancer is a cancer selected from the group of solid
tumors, whereby preferably the solid tumors are selected from the group comprising
glioblastoma, colorectal cancer, breast cancer, lymphoma, prostate cancer, pancreatic cancer,

renal cancer, ovarian cancer and lung cancer.

The problem underlying the present invention is solved in a fifth aspect which is also the first
embodiment of the fifth aspect, by a method for the treatment of a subject suffering from or

being at risk of developing cancer, whereby the method comprises

- a step a) of administering to the subject a pharmaceutically effective amount of
a nucleic acid molecule capable of binding to SDF-1 as defined in any one of
the first, the second, the third, the fourth, the fifth, the sixth, the seventh, the
eighth, the ninth, the tenth, the eleventh, the twelfth, the thirteenth, the
fourteenth, the fifteenth, the sixteenth, the seventeenth, the eighteenth, the
nineteenth, the twentieth, the twenty first, the twenty second, the twenty third,
the twenty fourth, the twenty fifth, the twenty-sixth, the twenty seventh, the
twenty-eighth, the twenty-ninth, the thirtieth, the thirty-first, the thirty-second,
the thirty-third, the thirty-fourth, the thirty-fifth, the thirty-sixth, the thirty-
seventh, the thirty-eighth, the thirty-ninth, the fortieth, the forty-first, the forty-
second, the forty-third, the forty-fourth, the forty-fifth, the forty-sixth, the
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forty-seventh, the forty-eighth, the forty-ninth, the fiftieth and the fifty-first

embodiment of the first aspect.

In a second embodiment of the fifth aspect which is also an embodiment of the first

embodiment of the fifth aspect, the method comprises

- a step b) of irradiating the subject and/or surgery and/or cellular therapy and/or
administering a pharmaceutically effective amount of a further
pharmaceutically active agent to the subject, whereby the further
pharmaceutically active agent is a pharmaceutically active agent selected from
the group comprising an antibody, an alkylating agent, an anti-metabolite, a
plant alkaloid, preferably vincristine, a plant terpenoid, a topoisomerase
inhibitor, Leucovorin, Methotrexate, Tamoxifen, Sorafenib, Lenalidomide,

Bortezomib, Dexamethasone, Flurouracil, and Prednisone.

In a third embodiment of the fifth aspect which is also an embodiment of the second
embodiment of the fifth aspect, the pharmaceutically effective amount of a nucleic acid
molecule capable of binding to SDF-1 as defined in any one of the first, the second, the third,
the fourth, the fifth, the sixth, the seventh, the eighth, the ninth, the tenth, the eleventh, the
twelfth, the thirteenth, the fourteenth, the fifteenth, the sixteenth, the seventeenth, the
eighteenth, the nineteenth, the twentieth, the twenty first, the twenty second, the twenty third,
the twenty fourth, the twenty fifth, the twenty-sixth, the twenty seventh, the twenty-eighth, the
twenty-ninth, the thirtieth, the thirty-first, the thirty-second, the thirty-third, the thirty-fourth,
the thirty-fifth, the thirty-sixth, the thirty-seventh, the thirty-eighth, the thirty-ninth, the
fortieth, the forty-first, the forty-second, the forty-third, the forty-fourth, the forty-fifth, the
forty-sixth, the forty-seventh, the forty-eighth, the forty-ninth, the fiftieth and the fifty-first
embodiment of the first aspect is administered as an adjunct therapy or part of an adjunct

therapy.

In a fourth embodiment of the fifth aspect which is also an embodiment of the third

embodiment of the fifth aspect, the adjunct therapy sensitizes the subject, wherein the
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sensitized subject is more responsive to a therapy for the treatment and/or prevention of the

disease or disorder.

In a fifth embodiment of the fifth aspect which is also an embodiment of the fourth
embodiment of the fifth aspect, the therapy for the treatment and/or prevention of the disease
or disorder comprises the adminstriation of a further pharmaceutically active agent and/or

irradiating the subject and/or surgery and/or cellular therapy as performed in step b).

In a sixth embodiment of the fifth aspect which is also an embodiment of the second, the
third, the fourth and the fifth embodiment of the fifth aspect, the antibody is selected from the
group comprising Rituximab, Cetuximab, Ibritumomab-Tiuxetan, Tositumomab,

Trastuzumab, Bevacizumab, and Alemtuzumab.

In a seventh embodiment of the fifth aspect which is also an embodiment of the second, the
third, the fourth and the fifth embodiment of the fifth aspect, the alkylating agent is selected
from the group comprising cisplatin, carboplatin, oxaliplatin, mechlorethamine,
cyclophosphamide, chlorambucil, doxorubicin, lioposomal doxorubicin, bendamustine,

temozolomide and Melphalan.

In an eighth embodiment of the fifth aspect which is also an embodiment of the second, the
third, the fourth and the fifth embodiment of the fifth aspect, the anti-metabolite is selected
from the group comprising purineazathioprine, mercaptopurine, fludarabine, pentostatin, and

cladribine.

In a ninth embodiment of the fifth aspect which is also an embodiment of the second, the
third, the fourth and the fifth embodiment of the fifth aspect, the plant terpenoid is selected
from the group comprising taxanes, more preferably selected from the group of Docetaxel,

Paclitaxel, podophyllotoxin and epothilone.

In a tenth embodiment of the fifth aspect which is also an embodiment of the second, the
third, the fourth and the fifth embodiment of the fifth aspect, the topoisomerase inhibitor is

selected from the group comprising camptothecin, irinotecan, and mitoxantrone.
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In an eleventh embodiment of the fifth aspect which is also an embodiment of the first, the
second, the third, the fourth, the fifth, the sixth, the seventh, the eighth, the ninth and the tenth
embodiment of the fifth aspect, the cancer is a cancer selected from the group of
hematological cancer, whereby preferably the hematological cancer is selected from the group

comprising leukemia and myeloma.

In a twelfth embodiment of the fifth aspect which is also an embodiment of the eleventh
embodiment of the fifth aspect, leukemia is selected from the group comprising chronic

lymphoid leukemia and acute myeloid leukemia.

In a thirteenth embodiment of the fifth aspect which is also an embodiment of the eleventh

and the twelfth embodiment of the fifth aspect, myeloma is multiple myeloma.

In a fourteenth embodiment of the fifth aspect which is also an embodiment of the first, the
second, the third, the fourth, the fifth, the sixth, the seventh, the eighth, the ninth and the tenth
embodiment of the fifth aspect, the cancer is a cancer selected from the group of solid tumors,
whereby preferably the solid tumors are selected from the group comprising glioblastoma,
colorectal cancer, breast cancer, lymphoma, prostate cancer, pancreatic cancer, renal cancer,

ovarian cancer and lung cancer.

While not wishing to be bound by any theory, the present inventors have found that the
nucleic acid molecules according to the present invention inhibit the binding of SDF-1 to its
SDF-1 receptors and thus, either directily or indirectly, are used for the treatment of cancer.
Furthermore, the instant inventors have found that the nucleic acid molecules according to the
present invention are suitable to block the interaction of SDF-1 with the SDF-1 receptors
CXCR4 and CXCR7, respectively. Insofar, the SDF-1 binding nucleic acid molecule
according to the present invention can also be viewed as antagonists of CXCR4 and CXCR7,

respectively.

As to the various diseases, conditions and disorders which may be treated or prevented by
using the nucleic acid molecules according to the present invention or compositions,

preferably pharmaceutical compositions comprising the same, it has to be acknowledged that
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such diseases, conditions and disorders are those which are described herein, including and in
particular those described and set forth in the introductory part of the instant application. -
Insofar, the respective passages form an integral part of the present disclosure teaching the
suitability of the nucleic acid molecules for the prevention and treatment, respectively, for

said diseases, conditions, and disorders.

As used herein the term SDF-1 refers to any SDF-1 including, but not limited to, mammalian
SDF-1. Preferably, the mammalian SDF-1 is selected from the group comprising mice, rat,
rabbit, hamster, monkey and human SDF-1. More preferably the SDF-1 is human SDF-1 also
referred to as SDF-1a (SEQ ID NO: 1) and/ or human SDF-18 (SEQ ID NO: 2), most

preferably human SDF-1 also referred to as SDF-1a (SEQ ID NO: 1)

SDF-1 acts through two different receptors, the receptors CXCR4 and RDCI/CXCR7
(Balabanian, Lagane et al. 2005a, Burns, Summers et al. 2006) (see the introductory part of
the instant application). Elevated expression of CXCR4 and CXCR?7 was shown for several

cancer types as described herein.

Because SDF-1 acts through two different receptors, a treatment of an SDF-1 related disease
or disorder by a compound specific for one out of the two SDF-1 receptors CXCR4 and
CXCR7:
a) should be less effective due to the two different SDF-1 receptors expressed on cells,
preferably cancer cells;
b) is limited to a distinct population of cells, preferably to a distinct population of cancer

cells, due to the individual SDF-1 receptors expressed on the cells.

Cancer is a term for malignant neoplasms, a great and heterogeneous group of diseases in
which cells display uncontrolled growth, invasion and often metastasizes, wherein the cancer
cells spread to other locations in the body, to regional lymph nodes or distant body sites like
brain, bone, liver, or other organs. These three malignant properties of cancer differentiate
malignant tumors from benign tumors, whereby, as used hererin, the term cancer shall also
encompass malignant tumors which in turn are also referref to herein as tumors. Malignant

tumors fall into two categories based on their origin: Hematological and solid tumors.
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Hematological tumors are cancer types affecting blood, bone marrow, and lymph nodes. Solid
tumors are formed by an abnormal growth of body tissue cells other than blood, bone marrow

or lymphatic cells.

Preferred forms of cancer are the following ones:

Adrenocortical Carcinoma

AIDS-Related Cancers such as Kaposi Sarcoma and Lymphoma

Anal Cancer

Appendix Cancer

Atypical Teratoid/Rhabdoid Tumor

Basal Cell Carcinoma

Bile Duct Cancer, Extrahepatic

Bladder Cancer

Bone Cancer

Osteosarcoma

Malignant Fibrous Histiocytoma

Brain Stem Glioma

Brain Tumor such as Astrocytomas, Brain and Spinal Cord Tumors, Brain Stem Glioma,
Childhood, Central Nervous System Atypical Teratoid/Rhabdoid Tumor, Central Nervous
System Embryonal Tumors, Craniopharyngioma, Ependymoblastoma, Ependymoma,
Medulloblastoma, Medulloepithelioma, Pineal Parenchymal Tumors of Intermediate
Differentiation, Supratentorial Primitive Neuroectodermal Tumors and Pineoblastoma

Breast Cancer

Bronchial Tumors

Carcinoid Tumor

Carcinoma of Unknown Primary

Cancer of Central Nervous System such as Atypical Teratoid/Rhabdoid Tumor and
Lymphoma

Cervical Cancer

Childhood Cancers

Chordoma
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Neur oect oderrmal Tunors Pituitary Tunor  Plasma Cell Neoplasm Multiple
MWel oma

Chronic Myeloproliferative Disorders
Colon Cancer

Colorectal Cancer
Craniopharyngioma

Cutaneous T-Cell Lymphoma
Embryonal Tumors

Endometrial Cancer
Ependymoblastoma

Ependymoma,

Esophageal Cancer
Esthesioneuroblastoma

Ewing Sarcoma Family of Tumors
Extracranial Germ Cell Tumor
Extragonadal Germ Cell Tumor
Extrahepatic Bile Duct Cancer

Eye Cancer such as Intraocular Melanoma and Retinoblastoma
Fibrous Histiocytoma of Bone
Osteosarcoma

Gallbladder Cancer

Gastric (Stomach) Cancer
Gastrointestinal Carcinoid Tumor
Gastrointestinal Stromal Tumors (GIST)
Germ Cell Tumor (extracranial, extragonadal or ovarian)
Gestational Trophoblastic Tumor
Glioma

Hairy Cell Leukemia

Head and Neck Cancer

Heart Cancer

Hepatocellular (Liver) Cancer
Histiocytosis

Hypopharyngeal Cancer

Intraocular Melanoma
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Islet Cell Tumors (Endocrine Pancreas)

Kaposi Sarcoma

Kidney Cancer

Langerhans Cell Histiocytosis

Laryngeal Cancer

Leukemia such Acute Lymphoblastic Leukemia (abbr. ALL), Acute Myeloid Leukemia (abbr.
AML), Chronic Lymphocytic Leukemia (abbr. CLL), Chronic Myelogenous Leukemia (abbr.
CML) and Hairy Cell Leukemia

Lip and Oral Cavity Cancer

Liver Cancer (Primary)

Lobular Carcinoma In Situ (LCIS)

Lung Cancer

Lymphoma such as AIDS-Related Lymphoma, Burkitt, Mycosis Fungoides and Sézary
Syndrome, Hodgkin, Non-Hodgkin and leukemia of Primary Central Nervous System (abbr.
CNYS)

Macroglobulinemia

Malignant Fibrous Histiocytoma of Bone and Osteosarcoma

Medulloblastoma

Medulloepithelioma

Melanoma

Merkel Cell Carcinoma

Mesothelioma

Metastatic Squamous Neck Cancer with Occult Primary

Midline Tract Carcinoma Involving NUT Gene

Mouth Cancer

Multiple Endocrine Neoplasia Syndromes

Multiple Myeloma

Mycosis Fungoides

Myelodysplastic Syndromes

Myelodysplastic/Myeloproliferative Neoplasms

Myeloproliferative Disorders

Nasal Cavity and Paranasal Sinus Cancer



Smal | Cell Lung Cancer Small Intestine Cancer Soft Tissue Sarcoma Squanous
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Cancer Thynmoma and Thym ¢ Carci noma Thyroid Cancer Transitional Cell Cancer
of the Renal Pelvis and Ureter Trophoblastic Tunor, Gestational Ureter and
Renal Pelvis, Transitional Cell Cancer32UrethraI Cancer Uterine Cancer,
Endonetri al

Nasopharyngeal Cancer

Neuroblastoma

Non-Small Cell Lung Cancer

Oral Cancer

Oral Cavity Cancer

Oropharyngeal Cancer

Osteosarcoma and Malignant Fibrous Histiocytoma of Bone
Ovarian Cancer

Pancreatic Cancer

Papillomatosis

Paraganglioma

Paranasal Sinus and Nasal Cavity Cancer

Parathyroid Cancer

Penile Cancer

Pharyngeal Cancer

Pheochromocytoma

Pineal Parenchymal Tumors of Intermediate Differentiation
Pineoblastoma and Supratentorial Primitive Neuroectodermal Tumors
Pituitary Tumor

Plasma Cell Neoplasm/Multiple Myeloma
Pleuropulmonary Blastoma, Childhood

Primary Central Nervous System (abbr CNS) Lymphoma
Prostate Cancer

Rectal Cancer

Renal Cell (Kidney) Cancer

Renal Pelvis and Ureter, Transitional Cell Cancer
Retinoblastoma

Rhabdomyosarcoma

Salivary Gland Cancer

Sarcoma such as Ewing Sarcoma Family of Tumors, Kaposi Sarcoma, Soft Tissue Sarcoma,
Uterine Sarcoma

Skin Cancer such Melanoma, Merkel Cell Carcinoma and Nonmelanoma
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Wilms Tumor

The SDF-1 - CXCR4 axis has been shown to play a role in stem cell mobilization including
cancer stem cells, vasculogenesis, tumor growth and metastasis. The SDF-1 receptor CXCR4
is expressed in a variety of cancers and hematological malignancies in vivo as is CXCR7
(Maksym, Tarnowski et al., 2009; Wang, Shiosawa et al., 2008; Miao, Lucker et al., 2007).
The growth and invasion signal for tumor cells is SDF-1, in particulaur if the cells express
the receptors for SDF-1 (Batchelor et al., 2007; Zhu et al., 2009; Xu et al., 2009; Kozin et al.,
2010).

CXCR4 as well as SDF-1 are induced by hypoxia (Ceradini et al. 2004). Together with VEGF

they represent a potent synergistic axis that initiates and maintains angiogenic/vascologenic
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Furthermore it is suggested that ‘homing’ of CXCR4 expressing cancer cells to SDF-1-
expressing organs directs metastatic cells preferentially to the liver, bone marrow, lung and

lymph nodes (Alsayed et al. 2007; Burger & Peled 2009) and therefore the SDF-1 — CXCR4

axis plays a role in metastasis.

Hence, the inhibition of the SDF-1 — CXCR4 axis and the SDF-1 - CXCR7 axis with only one
compound such as the SDF-1 binding nucleic acid molecule according to the present

invention should be effective in treating cancer and/or tumors, in particular a wide range of
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Formo. HOEPERs <UEh B ERERNHLAKP Bhd BiAons CaNRC SUiRcRTy FRASEH | FachiR nlor
synony mascie geaid)eSuchf gdadd niagdinchidedbatoart heotclantedatoy cahder goenentios,udiagmesid, ei ¢
acids are preferably also referred to.herein as the, nu tee' c acid nol ecul es
accor diSApiiSH Wlﬁ@fb?réwt’idﬁb%lﬁtqg&?fi rekiying Bmafoms ;s ei €8rding to the
present invention, the inventive nucleic acids or the inventive nucleic
acid nol ecul es.

Radiotherapy (also referred to X-ray therapy or irradiation) is the use of ionizing radiation to

kill cancer cells. Radiotherapy is used in the medical art to treat almost every type of solid



WO 2012/ 031773PCT/ EP2011/ 004554 38 The features of the nucleic acid
according to the present invention as described herein can be realised in
any aspecwvoabi1ddie77;pr esent inventi on where the nucl ei ¢ aeca/Ersousedss eit her
alone or in any conbination. As outlined in nore detail herein, the present
inventors have identified a nunber of different SDF-1 binding nucleic acid
nol ecul es, whereby the nucleic acid cul es can be characterised in terns
of stretches of nucl eotides which are so referred to herein as Boxes (see
Exanple 1). As experimentally shown in exanples 5 to 11 the inventors could
surprisingly denonstrate in several stens that SDF-1 binding nucleic acid
ol ecultemorarleradmlpbals alfoopsedn to Eneetatqwéﬂnlaoﬁndzmmomdllabmhataipy isigseoPe of

treati cancer di fferent &5 SDF-.1 b ndi n ucl ei ¢

ol ocul RS ORnIss Ib i ateerg, SHEE e anesite RS fslY qudefiph anfipg i

t er m nampsisitt Gbr efes@ecl€ @ co@nuet legroanind divide. elthehe fidctd BE kanbthekapy anmel
second term nal stretch of nucleotides. In_general, SDF-1 binding nucleic

aC| d ndecsdigedandronfinedipdbe megiombeing itsatedo Radintien dpsq tecrachsite glependsont e
3'-end n&xgxe Bet F BAG, B ru%ﬁ@hglerahlo@ tf&gt gﬁéacptaﬁc{r Bt gig&rwrﬂep?éé bk Eheh of

nucl eot1 des an & T&6h nlna nuc s (alsore erred
to as Sissdesrant rbﬁtgarfstﬂeatlﬁ/hthan‘ miay Headdinaged b&rrddlatlem €The gadl of tradidthbrapl is to
nucl eotjdes). The first termnal_ stretc ucl eoti des .and the second

t er ni n&RMEEF a3 WANY, pancqE pellsias possiblgnwhile i Wtﬂffgrc}?%?‘etod’ﬁér dreplthy fissygse

compl enentarity, hybridize to each other, whereby upon hybridization a
doubl e- stranded structure is forned. Fbmever, such hybridization is not
necessaﬁrddityonaﬁyj iam eSDF+i bhﬂirtg)lnaclaicerrwmfe péopsidoigo o (tlad paesdhtoinvention is

non- phys i tions st s .of t SDF- 1
b1 nat ngrelerreitahe eholppislect Of eIt 1 5t ERER I Rt eSO 1t EXCH LT ges,
the cen{ fdtedtd BigReE ﬁﬁsn’iﬁlféb@@r&@ﬁ? ﬁ%rﬁ@s@ﬁﬂ:@ ﬁﬁﬁfﬂl%eﬁbéﬁl&@eﬁ& such as
nucI eotides - aré arranged to each ot her -direction: the first

t er m nglaclétaxedtand hwammhelmpmﬁese antellﬁefanempf alasmarséPE-H levelpydlidoeargbave a t he
second termnm na tch of ,nucl e al ternativel ond
t er m ndfe %tlvreefh-ﬁcsto?nn MoL ShetaRy 8¥ Hg%@gﬁgrrgpre Eb Ong JRAEEW [ defVs a%’ghejaﬁg t he
t er m ngrodenitst calls &t By srhuRkaf PREWHE $nvakR efdsk dn ReladiasiLeBHaked, heénlderthal 4
3'-direction. The differences in the sequences of the defined boxes or

st r et cR88 U Redn atrid, A0GDelnethis @rtheicomnplicaiporefcine$ R dchinding nselgiceacid
i nfl uencriag%% Eat‘g (qa?fe@{sfdf% S¥eehi la%gl: élPF B3 %fs on bindi ng anal ysis of the

di ff eren nuc elc ecu es of the present invention the
WO 2012/031773PCT/EP2011/004554 39 central stretch and the nucl eotides

form ng the sane are individuall and _nore preferabl in their_entiret
essent i q)repe)\fer,bqhﬁdphxglttqgl %Wﬁ,ﬁ[@éﬁ -1 CXCR4 aF))(ls and/or S]XF CféR? axis by axY

SDF-1 binding nucleic molecule according to the present invention will enhance the anti-
tumor effects of other therapeutic agents by disrupting the adhesive stromal interactions with
leukemia and other cancer cells that confer survival and drug resistance to these therapies (Jin
et al. 2008; Nervi et al. 2009). Such use of SDF-1 binding nucleic molecule is known as a

process known as chemosensitization.

The sensitization of tumor cells to chemotherapy or radiotherapy is known as
’chemosensitization’ or ’radiosensitization’, respectively. Such ’chemosensitization’ or
’radiosensitization’, preferably by the nucleic acid molecules according to the present
invention, sensitizes the subject sufferring from a disease or disorder, whereby the sensitized
subject is more responsive to a therapy for the treatment and/or prevention of the disease or
disorder, whereby preferably the disease or the disorder is cancer. Such treatment used
together with a primary treatment, preferably a cancer treatment, is an adjunct therapy

according to the present invention and also referred to as adjunctive therapy. The purpose of



The terns 'stretch' and 'stretch of nucleotide' are used herein in a
synonynous manner if not indicated to the contrary. In a preferred

enbodi nrenwot2be/msucBei ¢ aci d according to the present i neemtEreer1iosssa4 si ngl e
nucleic acid nolecule. In a further enbodi nent, the single nucleic acid
nol ecule is present as a nultitude of the single nucleic acid nolecule or
as a nultitude of the single nucleic ﬁg}d nol ecul e species. It wll be
acknow edged by the ones skilled int art that the nucleic acid nol ecul e
in accordance with the invention preferably consists of nucl eotides which
are covalently linked to each other, preferably through phosphodi ester

| i nks okch pdikaeietberapy is to ggstshiarprimary preagraent, piglasably chpimaty ¢aneeiRAtapnt.

aci ds cor dj;no: L he pr. k nvent ' 0, Or : hges or
par t (s ey 187 mbibidcl oP i Ribesh 0¥ o SECRAVBE SDIY) A eRER B TGS
hybr i dipagtidulitlyse feetibt én statapiedhidd fange Wf ®othShdeatatdidgicalt andi dolidemors either
acknow edged by the qgnes skilled in the art that such hybridjsation y or
may notas JReRptherapy ©f di| cmBInafime Withother Hreatmgaisosuch s, Pltontoligited daddrugy so,
in cas Ldisat i it gl necessarily the case that the
hybr i dﬁgé;%?%#g@%léwh@%}ag ’ei?ltaltd%gogr#fllrsgrgiggr’lgt h of the two stretches where, at
| east based on the rules for base pairing, such hybridisation and thus

formati on of a doubl e-stranded structure nmay, i rj ncj ,, occur. As

pr ef er &bl EHWEANTAPE(TH V1Y 9 (e oatlined ipalyrnadnt of PEFe! pad gbgélr ECHOR -ieh ei
aci d ML eHtR4 AT RERYC! HeSHEGAdRY ahWeh® IntéMEROSEREA SDFLT aRdiSDPL] t wo
spatially separated stretches of a single strand of a nucleic acid

mol eculresepwireinbibjting niadeis tacith ol pnuddse ragbordingnte the prgsant haveatipnicas hekp 4o

whi ch are base pairing preferahly.in ac e wt e, Wt son- Gri ck.base
pai ri n&“?ﬁ‘r"‘g .Su&l dwefﬁ%s’awglsre b lﬁ%'ly?fb% 855@3?1 E&’ % ﬁ% @'Rg'h‘s Efvr\i%f%n}l%lfch Cléa)lrt
that otphglecllésRchring dthe pEde@SnviRDH €4 s 8 SRerRGdehsiti BatioRYof@¥dlfdnaht cells td OF M
such doubl e-stranded structure. It is also to be acknow edged that the

f eat ur ettrratedthyochemasherppys redustionioz anlibisipa od grgwihanddgyassvengsy inhikiton of

hybridi_zation i 10. S - rent ari WO
o et cRoLoeS G SpISRHTs s PiARRRER o Golyal® 35 RhENERL BF cletafl £,

t he t erSDRI NaRedRVed fnmitRdedpohsd of theBasiso chemothe@pyor sequence of
structural or functional features or elenments described herein in
connection with the nucleic acids disclosed herein. It will be acknow edged
by the i i f t i P r di e

pr esentmlglﬁ\ég%t i?l(lﬁ)én ngérasgm]cglgtgﬁﬁoelﬁé% b%%.é?lld?ltrllgﬁ% gﬁ@ﬁglr% ﬁW‘ﬁ gotgtg f:\g/}vi fsgh ngSﬂ)‘(cPe ott(ge
bound Rkp¢nemte ruekic yeid inheeq@uriesktinding spexifically aslswitk highadffinttg tSBBF11, herdbyng
results froma conbi nati.on of fhree-djrensional. structural tr.aj or .

el ementahi BN ANdCAREARFIRG Khe pHECCEE iOéd*ﬁécm e;artwfa& GPHeets of 3&3@-} on its
orient %ée@%r?%h@%'@k@ﬁ4ﬁﬁ3t@w@7pf the primary sequence of nucleotides
form ng such traits or elenents, whereby preferably such traits or el enents
are the first termnal stretch of nucleotides, the central stretch of

nucl eot ] des, and the nd term nal .stret 0, cleot)ides, 0 -1 bindi ng
nucl ei CA%@PtGg?H}Fté [}P e@ﬁc 'ﬁtlsi asmé\;?ca\g%{hai ﬁ?é{l“%[]‘ﬂe§‘i)ﬁ§| visHER S EQ“P%EP%EF bé?diﬂ% nt
may be fueleistidhotdule8uscatifnfzab @Ry pleséht Yivibabn S eAd &MRS tHehRnéted SESDF-1,
variation of which may vary gependlng on the three-dinensional structure
such elpsgferablyoin anrigivifraassay er ingmin viteameded ag desasibadiimiie dxampdaser i sti ¢ of
the clained nucleic acid results fromthe interplay of the various el enents
and traits, respectively, which ultimately results in the interaction of

t he cl 4t ewithinahepfesasti idvertion thatsthe angleic, adid accor&hgtd theAgrasent wiviehtoth @i ng
w shed to be baqund by any theory, the central stretch of nuc|eotides that

i s charieleds padimoleghleshisofar ghedemes Rwleis; acid @pd dugleasacid gmplecylg e tused 1 or
medi at iyng.: Wylell | ai i j ' 50

Aocor dif ey ¢ A B e o B RV et el

sui t ablage preferably adlsd sefereéd nhereinhasIBE-niicleAl sod mdlemiléd adserdand o thegutgseait by
the person skilled jn the art fhat the nucleic aciga%accordin

t.o t.ne
pr esentPY§RigR¢ ths Mugler apidsersATding tq fedpsent IYERUQM, dhe,nvepie ‘E‘?Féel?nﬁﬁ'p%f’&
aci ds pepVELINE RO iR MR 6 es NVeNntion are suitable for the treatnent and
prevention, respecticely, of any di sease or condition which is associ ated
with or caused by SDF-1. Such di seases and conditions nmay be taken fromthe
prior art which establishes that SDF-1 is involved or associated with said
di seases and conditions, respectively, and which is incorporated herein by
reference providing the scientific rationale for the therapeutic use of the
nucl ei ¢ acids according to the invention. The nucleic acids according to
t he present invention shall also conprise nucleic acids which are
essentially honol ogous to the particul ar sequences di scl osed herein. The

4= o o, o "



WO 2012/ 031773PCT/ EP2011/ 004554 41 preferably 85% nore preferably 90% and
nost preferably nore that 95 % 96 % 97 % 98 % or 99% The actual

per cent ageoab12enBogous nucl eoti des present in the nuclrer®racii@dosscor di ng
to the present invention will depend on the total nunber of nucl eotides
present in the nucleic acid. The percent nodi fication can be based upon the
total nunber of nucl eotides present I ny he nucl eic acid. The honol ogy

bet ween two nucl eic acid nol ecul es can be determ ned as known to the person
skilled in the art. Mdre specifically, a sequence conparison al gorithm may

be used for calcul ating the percent seguence honol ogy for the test
sequenddedyatpees of |ﬂ%m! ei¢ [geidraceaiditecte the qt%ﬂl@énv%&@é(fs shssarihed disesipy Ran Bey

progra r | eic
Bei d oPARER PR SopellS b TreSRESRTRA SnBETERAIY LFis IR G PonfF'
honnlogmuﬁyc@ﬁﬂumﬁomo, to what extent, to a different nuclelc acid

nol ecul e, whereby such different nucleic acid nolecule is also referred to

as the reference sequence. In an enbodi ment, the reference sequence is a

nucl ei %saﬁdtﬂné@in%weedéi‘él HERH, 'tll&eﬁreglﬂﬂﬁ Shvntd?d BLRS @@hﬁrﬁéa QHﬁllanICoia@l'ﬂgre(%t 5

mol ecul aving a sequence acéording to any one o
NC: 22$Dl?nbr bindiref ewaklioy agichunodlecuescivtiersbly ethel eaublam raglda madquécﬁc egan be

di f .SE 2,...SE S SE
PO NG, chgacieea irgieRps of Setch@ oh Hyclelides; Whicherds |lsoyeferEg <o ReRein 1B AUSES 25
SEQ I DR E%MBleﬁoQ D DOierBAntIEhRAGh LnpISER kd NOthd 4ver@e EARUNO

143, and SEQ | 144. Optimal "alignnent of se uences for conparison can
be condugrisihgly dgmongssate he%mdlsyh@msltbgtySEFglobl ing micl@mamd B koS @

s e it RTRS et AL ot Cank S Sl B b Bl TR Rr L T O TER S Sonn &

Pearson & Lipman (Pearson & Li pman, 1988), by conputerized inplenmentations
of these al &orl thms (GAP, BESTFI T, FASTA, and TFASTA in the Wsconsin
Genet i dhesgiferent etyPes ledgSDF e hinding nosleisutaeid @aesyless vempgse thise pifferent

Madi so @trgiﬂlésf )Olf n %el?)¥1d¥§ sial filof %Ql%[? thh0BiretéR S 1e ﬁ@?&tﬁiegf " ﬁalt%? r étltetfkmh bpat

is suita ermning percent sequence | STt ortthm used

in the nba&bﬁdéscmalseaindgeﬂmmhl sSewhedt xtlmtebuddfse [xegmietl,eSDFBLu\SEﬁ )nuctmeacxda g.
Al tschul et al éAltschuI et al. 1990 .and Al tschul et al 1997 SoftmaE
for pemileculeyoBithespresogy yenliors somppeer AL P/-gndsmd the 3°-end the termina

stretches of nucleotides: the first terminal stretch of nucleotides and the second terminal
stretch of nucleotides (also referred to as 5’-terminal stretch of nucleotides and 3°-terminal
stretch of nucleotides). The first terminal stretch of nucleotides and the second terminal
stretch of nucleotides can, in principle due to their base complementarity, hybridize to each
other, whereby upon hybridization a double-stranded structure is formed. However, such
hybridization is not necessarily realized in the molecule under physiological and/or non-
physiological conditions. The three stretches of nucleotides of SDF-1 binding nucleic acid
molecules - the first terminal stretch of nucleotides, the central stretch of nucleotides and
second terminal stretch of nucleotides - are arranged to each other in 5° - 3’-direction: the
first terminal stretch of nucleotides — the central stretch of nucleotides — the second terminal
stretch of nucleotides. However, alternatively, the second terminal stretch of nucleotides, the
central stretch of nucleotides and the terminal first stretch of nucleotides are arranged to each

other in 5° 2 3’-direction.

The differences in the sequences of the defined boxes or stretches between the different SDF-
1 binding nucleic acid molecules influence the binding affinity to SDF-1. Based on binding

analysis of the different SDF-1 binding nucleic acid molecules of the present invention the



anal yses is publicly avail able through the National Center for

Bi ot echnol ogy Information (hereinafter "NCBI"). The default paraneters used
i n det er voi20g/egEence identity using the software avaipkahdpeoififooussINCBI
e.g., BLASTN (for nucl eotide sequences) and BLASTP (for am no acid
sequences) are described in MGnnis et al (McGnnis et al , 2004). The
nucl ei ¢ acids according to the present dnvention shal |l al so conpri se
nucl ei ¢ aci ds which have a certain degree of identity relative to the
nucl ei ¢ aci ds disclosed herein and defined by their nucl eoti de sequence.

More preferably, the instant invention also conprises those nucleic acid
nol eculcentraltsielrhrandethe murlgatdyst fprsmggthe (samme are7 msh vidwallyeangdomgregpyoferahly dn
preferapl. 9 : £ tthan 95 % 96 % 97 % 98 % or 99%
rel ati \E/He?éli(g Sé%/aé%ge&%gf%rggr}%é@%ﬁgc a{égéelgF hlér ein and defined by their

nucl eoti de sequence or a part thereof. The terminventive nucleic acid or
nucl ei ¢_aci d accorging to t i nventjion shall also conprise. those

! i ] e present .

nucl ei cThedFaRs EHRShI %%gtrﬁwg qﬁeep'@%ct‘ea@irﬂgseéé&f@ﬂe%g SYRUBIMANS AngeRif fop,
part theheatd icteRofSarye- 9-, @ netabolite or derivative of the nucleic acid
according to the present invention, preferably to the extent that the

nucl eic acids or said parts are involved in the or capable of binding to
SDF- 1. Such nucl ejf c,.aci d .may Qe derjved fromthe ones discl.osed herein,

o g, B & PR oHbSH R 48 Breifisypeish Srordpgdoy e FERRr THRRUGR B arogls
ends ofpubRe 4 hRl&ufCs s faghd icpfdoanfchtNBE Qingle McI€lc atidUnSIREUIS s pra¥erl s
related to the inner sequence of nucleotides, i.e. it may be related to the
nucl eota aeltsydenef theeringle musteicaarid tneleqile pepprianmbltitudel efothe dingle avgleist aoid| y.
Mor eover tquncation shal |l conprise the deletion of as little as a single
nucl eotr?%lgc%?g‘?ﬁcfeﬁ'e sequence of the nucleic acids disclosed herein.
Truncation nay also be related to nore than one stretch of the inventive
nucl ei ¢ aci d(s), whereby the stretch can be as little as one_nucl eotide

| ong. Theavillj bedackgondedged ks ghecongsi skibed: it dhegrttthat e prdeiericid maleguloin can
be detgrm . . SKi ' - r - - or
by usi AG SPats i U BVGRiGHlekBAbyk Sohstfs BF hutlBoits \LA BE, HRRRUTIRE OF
her ei n tb Badhh&therx prafidrablpakifougH pRogpliodiester kutkisds limkagesdi ng to t he present
invention may be either D-nucleic acids or L-nucleic acids. Preferably, the
inventive nucleic acids are L-nucleic acids. In addition it is possible
that ong iso()vitflﬁlvﬁ{eaf)re%'i ttvedtioh nﬁatnllﬁglrﬁfcfe]j@‘é ids %E&irﬁirngst%nﬂiez(ﬁ‘eghpﬂﬁjeﬁﬁ ,
acids or at [east one or several parts of the nuclelC acids are L-nucleic
aci ds. cohgprisetwo dparoré stodtchidsenr pad(itbereMiadOh2p I Z IBGETIdER2G1H e 4bUBber. 43
aci ds al | n.as.little as one nucl eotide. Such nucleic acids are

Gener al 5P SRR 1PEAdisel 1k Rl andeh A dpnctk Teiil PE cpERTTISRES! by
Ther ef Qh&ondsskf1AGR IS bt Widt sudH RY i 8RR TRBISMBAY nof H&uP, warBCiuster in
according to the present invention consist ‘of L-nucleotides and conprise at
| east o¥reo Badiac irevivo hondiBgok Mlsautl ewstideutl hybrdisationl yt istnoaakesssardy dhpar t

different fr the stretches defining the,nugl ej cid cordin t he
pr esentcar b Meombrifiafibf BERud By IR e ve 19het B e Pt GRS el st
Wi th otyagdd parthé rafestfof base pRirthgdGuéh hgblidaiorcdnd PR&S esrafatign ofug Rlouble-

D-nucleotide is attached at a term nus of any of the stretches and of any
nucl ei ctrarded steuchigi may-t i@ prHeciplee oeer. iAsvRiefsrally ysed dieeeiny a|dpublensteanded t her

preferr i . i e r : r
P ot o SEfc@RPRH FRFbr a3l ad MABLICEP a WleRRY i BPRRED: RlordoedaET: |
accor disagndot heo ppatidiyt separatsd stogtchdstofl & sirlgdo swarichbf at ielgic esnimolaeulent i on
t hat each and any of the nuc]eic acid nol ecul es. described herein in.their

y
ent i r etYherept &t deasbonengraterablyl Bve Acmers SgtfeMaB? LIy Which nTe eRASE PAIHRS
parti Cuj g 'iﬁ%%éé?c}a%@guﬁﬂﬁe(h%) WhSoRERRK E%feggairiﬁa eriI8d. "k wARMRIsb SbOT"
or "conprise(s)” shall be interpreted in such enbodi rent 1 n the nmeaning of
cont ai rickmpwledgminby shd nge okilled tinitbe attsthatvbther batehpaipngsech as Homgsteorbasthat

t he nucl eic acids. _accordin o, t resent _invention a art of a nger
ol 6 PeRERHERSEY e Pustigii b RfoBRE e ofir Asele abkhatlegieq BP
wher ebyh@feah R ftat A0S stpdteisAblidize phefBiablyeinGicaes that Qickhybaidizatibe iLakumed
according to the present invention. The other part(s) of these |onger

nucl ei do heprin dugro baseeionpdemertarityrof dha/yastrehesicl ei ¢ aci d(s) or L-nucleic
acid(s). Any conbination may be used in connection with the present

i nvention. These other part(s) of the Ionger nucleic acid can exhibit a
function which is different from binding, preferably from binding to SDF-1.
One possible function is to allow interaction with other nol ecul es, whereby
such ot her nol ecules preferably are different from SDF1, such as, e.g.,
for immobilization, cross-linking, detection or anplification. In a further

I Y L Y b1 oy S - - - Y



44 D-nucl ei c acids as used herein are nucleic acids consisting of

D-nucl eoti des, preferably consisting conpletely of D nucleotides. The terns
nucl ei ¢ asbdoendimacl ei c aci d nol ecul e are used herei n iPaOTAP2011/004554

i nt erchangeabl e manner if not explicitly indicated to the contrary. Al so,
if not indicated to the contrary, any nucl eotide sequence is set forth
herein in 5 -> 3" direction. As pref‘gﬁbly used herein any position of a
nucl eotide is determned or referred to relative to the 5° end of a
sequence, a stretch or a substretch. Accordingly, a second nucleotide is

t he second nucl eoti de counted fromthe 5 end of the sequence, stretch and
subst r én etprefemepembodianant thy iem armangereent @aneed hereinemieans the osdas r SeaHenee

nucl eoti.de i.s the e,

St et olft St S PEEARe PEEER bt SR R Bpl b Bl FURSNERED, |
nucl el gcids désclied heeh. of D-nucleotldes L- nucleotldes or a conbi nati on of
both with the conbination being e.g. a random conbi nati on or a defined
sequence of stretches consisting of at |east one L-nucleotide and at |east
one D : ;

Gesonyt, BUELEpAGE el o it BLof Sl BYUE AR P huclelcacids spcording to the
Desi gnlpn@;ehvaemw(ﬂﬂBrevmpabtd ef bimingdso 8DFL1.nWatheut wish'ing ite bad:mmdalgeamys for
several reasons. L-nucleic aC|ds re eqﬁgé ners of ral IX oL ﬁrlng
nucl of ChEQEY-cBe HEESEaE IMPRtoR, ARume ) H DRde eyt o

sol uti R ANHeMral SivhRbral trhifs & é?érﬁgth ot th%MIﬁ% n@éleR a‘éﬁ&ﬂlbfe@{llesmhﬁﬁe due
to the w despread presence of nucleases. Naturally occurrin nucl eases,
parti cuhmetlwmuntréam ad dohding peatemsed)ﬂ theaprimaryt sequgrcs| 05f wic @@gﬁa&rngng

L- nucl ei ¢ aci ds. .Bec of, thi t he elc
o1 o B SreliTRr erebab TR i e Sy lemehie e A (kB gk P g

hunman fwﬂucle&&st mefce@trdl@&lﬁcﬁ@fﬂaaemlahu e REohd fRualRl strach of muwrabgase
degradati on products are generated and thus no side effects arising

t her ef roérsﬂﬁab dindieg nquipis agishmetculs) Itis ewidentahat-theenddvidualdrait o elﬁraé@tuaw y
all ot her n&o)%u n\ga%o%l% d‘i:tli‘ergrrlteln't‘i?vef’&i al %E@ne%cé{&re ré%f opbgrgﬁﬁ)ﬁs faﬁ'ﬂ{cﬂrmay

di sordé’?s € presence o nuc el ¢ acl

speci fivaal bypdading 6 the tlaegdimémimalibeudtiieosigh demeathamirainhds ftd efbaﬂt Tha\D
2012/ 031773PCT/ EP2011/ 004554 45 from Watson Crick base pairin ? Laners
whi ch @Uﬁ@ilsl?@dWBr%haéﬁcF%ﬂSSP o ghpickaimeyg nyeleic ﬁ%}éﬂémltSdfégm thgrip eéﬂF‘)érol WGy t h
t hose \Y; i to
the't anatipts Sentels AR RIRY, AGledthqTOKR Mhalch? U ROl iBR G TR |
as sucllawnmed knokeic doid aqqhetsstargealql el SidFﬂn Atglam withoutrigtirgy wishedrombe botmet by

d bed The Apt X 2008)... 1t is al
W thin aﬁnéﬁe&rz@s@%tcé\ﬁtﬁﬁga’#@rc??p R T Y N L e D

whet her,{q0gye &f}ﬁﬁﬁ(man%%%g&'iﬁhﬁaﬁle%h@ﬁ g JETRELRh& A&IIES a01d Holecieg! ei C
aci ds or whet her are DNA or present as single stranded or

doubl e véth SPded Amotchmgly,abe aisclefbwmdsaacbqrdntghe thmpmcntuavmmoh @reswiablsfonr e

single nded nug h exhi bit d |n d secaon ru S
due t o irtespear Y SEaFchSa ol Wifl e ARRo b R e RER AR e o b i 6 e
i nvent ileniyéik akids %6&&&mngh@‘@ﬁé’ﬁr’eseﬂmﬂveﬁh§ﬁ) aﬁ:ea.rﬁiégd)lﬂis@s fof SBRAeBetdust B€ this
meani ng that two strands which are conpl enentary or gartlall y conpl enentary

t o eacHhoteleicpeidyaseprding do tthe yesgnbtimeantion are suitable for the” treatment and

prevention, respecticely, of any disease or condition which is associated with or caused by
SDF-1. Such diseases and conditions may be taken from the prior art which establishes that
SDF-1 is involved or associated with said diseases and conditions, respectively, and which is
incorporated herein by reference providing the scientific rationale for the therapeutic use of

the nucleic acids according to the invention.

The nucleic acids according to the present invention shall also comprise nucleic acids which
are essentially homologous to the particular sequences disclosed herein. The term

substantially homologous shall be understood such as the homology is at least 75%,



The inventive nucleic acids nmay be nodified. Such nodifications may be
related to the single nucleotide of the nucleic acid and are well known in
the art. Wwoanpmws778or such nodification are described bycrarengoeiskers,
Venkat esan et al. (Venlcatesan, Kimet al. 2003) and Kusser (Kusser 2000).
Such nodification can be a Hatom a F atomor O CH3 group or NH2-group at
the 2' position of the individual nucleotide of which the nucleic acid
consists. Also, the nucleic acid according to the present invention can
conprises at |east one LNA nucleotide. In an enbodi nent the nucleic acid
according to the present invention consists of LNA nucleotides. In an
enbodi rably 188 ¥ ueoreipselarablis 9056 @ad aash Prederably more 495 %y ¥n 4. OF %38 He a
nultlpg{§¢§e nucleic acid. A nmultipartite nucleic acid as used herein, is a
nucl ei ¢ aci’d whi ch consists of at |east two separate nucleic acid strands
These at |east two nucleic acid strands forma functional unlt wher eby the
functignal unit is a ligand to ata ggé nol ecul e. The, at ast two ngvleic

acid st Pﬁﬁ%?é‘alrﬁ)’iceé'éag&é? Splogs nugleotides pesenh netheinpel eH‘u?ﬂ‘ Agcoxding Lo

&1t Ner ok & \hAthibl il hdoBhd of thél 101! R of AuBRBRIR! RodettP ird HecUdfei Oheilly
syntheg|5|ng one nuc aci d correspon |ng to a first part of

i nvent iMie percent moddicatibn e lbei msat uporatie tated tiuerben of Inecleotiddsdpresent s plendi ng
to the second. part of the overall nucleic acid. It is to be acknow edged

t hat bBFﬁe“’\?@ 42012/ 031773PCT/ EP2011/ 004554 46 the cl eavage and t he
synthesis may be applied to generate a nmultipartite nucleic acid where
there are nore than two strands as exenplified above. In other words, the
at | eadhe hmmomwdnem’@nrtwl nvicleiqadid nlecautrscanbe dtesepmmﬂla;z kalpwhee et persamm t wo

d b di alth h
cer ta RO ai FErR SRR s PRy ot Sorh e SR et By R B or

nucl ei galaglh dgtﬂeaé&&myq@ﬁbé uqoﬁmbgmf QMtesungeﬁuwd)efmmarw ttye refdrefic@sul t
in the hybridisation of said separate strands i nal is also within

t he prsespiance; baeed: o thet designatedyprogram parameters. eThecteﬁt%ﬂqaﬁn@t isurefigradly i€ t he
nucl ei I dj I t he
e o1 SeiEhdLor R CodE nidledulwRIBIE Mia IMERONBDab: 1B teAERed bindihel B
enbodi H&iﬁblogpﬁ@famﬂablsy, tdwuhugbxtantcwal differeint nkelgie, adﬂlmdbqulauwberpb}eﬁmiﬁbl y
such coval ent |inkage is nmade between the 5 end and the 3' end of the

nucl ei diffeesmy gwd@eneveé molegulec iH b mefeErd ©r agnde gesfergags veauRes-e bt . ana
possi by Jn'oBdm{e?lt gﬁé Fe'félfleﬁ'@e steaﬁe e 3L BECIERMSIPRbR AL ab B@sc‘?ﬂ’)@? ﬁbl% ,%Eéfﬁrablsy
nDIecu es accor present 1nvention Is the use of the t hods as
descri badcleit aexhnmpleeule lmndlgda sdqucftcecamchﬂmmotahg oabof SEf) INKQY StthaSEQH®

nucl ei ¢._aci ds accor di to the prese invention exhibit a,favourable

D ve Rk 92 s esmiy acnmclpic Suif anqlee s HEN § Sedpispes alcoRting 14 BROPRS ol
the bi g B VELKHGBED! NE): vRIYRL ny@J@l PZOa(S'E@% G Ul 28, 3Rxeh) tipeNbarn 9ot
which isin the present case SDFIis the so-called KD val'ue whi ch as such

as wel BEQhD NQ:hicd, SEQ 1D NQtet 3y, HEQAID o¥O0a223, IFFEMD tNOt B24,0%Q JRi NDe 84, n

the pr SESHITNOETA ERE QGEHEPER TNt 1B HLEEG, PG, T 084R

be Chaﬁﬂ%ﬁxﬁ‘éﬂtséﬂ Seulhced RRNcEMREisbh Ccadi BelicoBdWied SIS eherticd] tmna)wg':yr get :
As will acknomf%d ed by the ones skilled in t he art, the KD value of a

group 8lgotithmp @finysitlk l§é HNat@rmma (Pmnith e cWatarman.a b38) divn et bomelegy rabigament

|nvent| rga bov i ! s
o o pPrli b, BB &2 WAl PR AN e IR ORY Sy REh, 30763 KD B SRt o LY
t ar get sipiigity gnétod eochears@hs & abiphenagPdaisonhl & dsprairgul 988), mycoasmpaenmd can
be hlgher It i.s withi he present invention t2€%$the KD %% es of

t

i ndi vi doplemeptatiens Oicﬂlis,e wleerthest OABF-BES T, i thege.
Pref er i gcdrﬁﬂlgﬁéne?ﬁg SQ&};%FJ m&g%éoﬁceﬁgﬁ&%&ﬂg@teyawuf’psgw QERREe B! MaRisbhi S
u Prefe

range and any second n er wmthi'n this ran rred upper KD val ues
are 25Win) arby vifl mspegioaf erred | ower KD val ues are 50 WO
2012/ 031773PCT/ EP2011/ 004554 47

One example of an algorithm that is suitable for determining percent sequence identity is the
algorithm used in the basic local alignment search tool (hereinafter "BLAST "), see, e.g.

Altschul et al (Altschul et al. 1990 and Altschul et al, 1997). Software for performing BLAST



nM 10 nM 1 nM 100 pMand 10 pM The nore preferred upper KD value is 2.5
nM the nore preferred I ower KD value is 100 pM In addition to the binding
properti esoabidderaucl ei c acid nol ecul es accordi ng to tipeTpresiendssss

i nvention, the nucleic acid nolecules according to the present invention
inhibit the function of the respective target nolecule which is in the
present case SDF-1. The inhibition of &?e function of SDF-1 - for instance
the stimulation of the respective receptors as described previously - is
achi eved by binding of nucleic acid nol ecul es according to the present
invention to SDF |and formng a conplex of a nucleic acid nol ecule

accor dianglyses tshwhiwésemllﬁbiﬂ/é‘ﬁ@ﬂgiht@nhlaw1C§’r§%f fpBiptechpelpgy. dpformation g
| | t
nor rral IGAEBOEPNERLS ACHcHly SRR uol MMCRIAALdaEER BEic Woing the

f unct i goftbmrenaralilable fﬁﬁncN@BI ,acgl| BEASIROfbir rngete@tuﬂdmequemmnd BLAR TR (fot S

i ndependent from the respective rece tor th?éﬂggn be sL ?ted by SDF-1
but reSMNPQ a¢id §eAYSAERRY ALY drgcribrd 1§tM gt 43 peisga pﬁﬁ}“ MCP-1 and
SDF- 1 by the nucleic acid nolecules according to the present |nvention. A
possibility to determne the inhibitory constant of the nucleic acid

mol ecullde mctir adidg a¢otord1hg t@ tlespesenit rimentibm shalkalséeompasohudléie apils ivddeh as
descrihed in exanple 5 for the CX and, CXCR7, .respective whi ch
Cont | 18V AQeHBO e AT G n b Vet PO Eie B SO eisr i b ERtres B o
i nvent iigd)r g¥hitARide B RKOUVIBRI SrefediBIP] the inktR hleAfibn Wb €Bmplik@Waodfucuse of

said nucleic acids in a therapeutic treatnment schene. An appropriate
measur @cidimoledees whxcéulmesas idéendity of enksasty/ 586, ttrh@rabhh%%t ooye preferably #0% he
i ndi vi du

the. pr Sug O Bl pRryOuTRaf R8P 200 BT FR o2fs 8 RRolio Bl Al Feat Ry |

maxi maldidchdved héRiyardagmed Ibﬁlttlhéiﬂnﬁ@élﬁfde sb&dte vha i’ttﬁféréiifCh as well the
met hod for its determ nation are known to the one skllled in the art.

Preferably, the IC50 val ue shown by the nucleic acid nol ecules according to
t he pr e 1 ard
to be ﬁ%ﬂ%{:‘t‘ 21}4{%@{1}/% HF%lglcaa%nee}rgés%‘écél M ag@arlfjh S:gaq?é/ onﬁlgfﬁgseﬂpgwetl %(r)t% l#%@nés@

nucl ei ofpride tvseautleic dé‘ids\mdnhprithimlenmwle&dgﬁds byqueies @lmh)sedk hetesrdor part he

art, the IC50 value of a group of conpounds such as the nugleic acid
mol ecultbereels s §-& oa Ees@rn@err‘%@ﬁpf e nuclgif gidnacgording 19 therRIRFat The

above- I 0
val e, TGP frelarily 3 gReY hmj S A S s T D T
t ar get chpatde o bindihge it SBEF-H Swihex nhiesiccand lmayalse Herditddefram thbaues dsclosed

[ I be hi gh t t .t
50, VTR 6. raryikaan. hoerelen Hey b maie Ry Ctomprbainiel BPamds o816

Wi thin fiex 5&@935 dReRE&S hedid. %QSStrGrﬁianQﬁ n@fyf bO8dattY 6 RO HR sédiientd bSt
nunmber within this range and any second nunbér within this range. Preferred

upper InGslsotiddsues. irmapHe th%thtb tlgonudigotisie6s) detveeen tblﬂ/ei aI@S(hev%t’l tgowinat e 50

nM 10 n n p The referr alue IS
2.5 nM™ %‘?8}%“{!85 gY@VT fF%Yﬁé %@809%%6@ C%glpfﬁf) t%I'\/ld nuc Soh eaabsl d
nol ecu'sﬂﬁgl@(ﬁﬁaé&id&frbﬂi {heeseRu@RE NS thd \HRBleid AcidBMisOR¥Ed asx\éld enqh&atﬂ@hquayied
that they are still able to bind to the target nolecule. It wll be

acknowlatsegeairelated tremgre then pnetstreich ofithe prvenye Burleie mgides), wherehy the sraeck

aci ds r.din e bhe t i t i ween
15" S5 TS, YA AEAER YR A0 oTXBLERI! i MABHARIR! e e o
art t hahv@iﬁt‘ﬁnldahﬁgedeté}ﬁ{m&léby the anes Killed i thepars asibf @olitbiegétpetiatentsher by
nucl ei ¢ aci ds accordln to e present i nvention. More referred rang s for
the | erM§ing Bradppigngy mefod aé eaibed hreanrRyeieblyas %@%ﬁf STRVA A thesrazinie
Iengthggﬂf about 20 to 100 nucl eoti des, about 20 to 80 nucl eoti des, about
20 to nucl eoti des, about 20 to 50 nucl eoti des and about 29 to 450

nucl eotides. It is mﬁthin t he present i nvention that t he nucl ei c acids

di scl osed herein co rise a whi.ch refera h nDl cul ar
Cer ot T, SEISE Rafe e o Dlechbary iararbies ey mrsiter DrBodRsiodt £ o
of the pUiehGdacrdtdribly. efHésmoénmmrwel@taeﬁrssare nesheeiRcRidd. MR ddfitoneitagi mal

body, preferably the human body. A particularly preferred enbodi nent of
such nuissibleathatomeics spEER partsorf the: ducr-llEstlcat arorpresent aseDmyl@leeq @,Cl@tft:i)ld@ least

ool y ot rs g, BARCST Bl P alh ARG R e aRiet SBRST af Mspuglei

preferably used hereln is the nndrfrcatlon of a nuclelc acid according to
the present invention whereby such nodification consists of a PEG noi ety
which is attached to a nucleic acid according to the present invention.
HESyIatron as preferably used herern |s the nDdrfrcatron of a nuclerc acrd

b o o o, o o o,



49 In the case of PEG being such high nol ecul ar wei ght noiety the nol ecul ar
wei ght is preferably about 20,000 to about 120,000 Da, nore preferably from
about 30,W0Qoix3aeut 80, 000 Da and nost preferably abowtTA®200004384 I Nn the
case of HES bei ng such high nol ecul ar wei ght noiety the nol ecular weight is
is preferably from about 50 to about 1000 kDa, nore preferably from about
100 to about 700 kDa and nost preferabzby from200 to 500 kDa. HES exhibits
a nolar substitution of 0.1 to 1.5, nore preferably of 1 to 1.5 and
exhibits a substitution sanple expressed as the C2/C6 ratio of
approximately 0.1 to 15, preferably of approximately 3 tq 10.. The progess
of HESagwlgishalt meppas fitle aé.cgw,nual@geaq- (Sagh phcleisrasids asaeeneralypisiereeskto israne 1
2004 0 di . j IS : j i j .t

ant i r oty Doy dr HBel B Rk RUSR Oy btk 1 R pfchbehy AREICRRA ShRRainfrt i
nucl ei cqeakichdidd acotdisg wf the Ipeespritdaesition rvasist ofriL-atclestidep asd comprisehatrleast .

Pr ef bl di fi i is. md it t he 5' - ter.m |
Ucl 6o RPELDTIR Eoa Such IPucieidEot ey crishg e Bek SIBCBRt fisuh Bhe 5
nucl eotspdehangeridife e rméq:éi@%iﬂg‘ﬁc&;rdihﬁgo RHCHhREdnt 3 el tiBR) efekdbly ThiRe parts

nmodi fication and preferably the PEG and/or HES noiety can be attached to
t he nudheeef, adert aminteradtonolith othep parteof the mueleid avnd &i inkielvedli Rreterably,cuch

i ndirectl r ef er apl hrough a linker. 1t is also within the present

i nvent ﬁ%ﬂx‘flﬁgtf&t te aﬁ?%ﬂeéi Y %3?‘6‘“%% 8t A %}cglf’r aﬁr?{ﬁgfﬁsoa?({:é’?par“é’sgﬁctlelfn it i on
conpri $8&or@iHg t8IthéPrBeMidhéntiohl r&psotivelye £ i ieopRffedrahsodiaenta saéhoD- HES
moi ety. I n an enbodi nent the individual |inker npolecule attaches nore than
one PEGualspdss may RESI®RAcPT pbadinkes Ipssterabbi aftaehingcmpdifigadensasush as Fhhe
present | ion. The || [ i.on With the present invention
can i ts?gii?%gg;{oetﬁ? H‘é?le]‘l%iaﬁiadélr(a %%c%rﬂﬁxﬁg%}ﬂee@-_g&'ﬁﬁfné}eﬁﬁ%%“ of linkers are known to
the ones skilled in the art and are further described in patent

appl i cati ons W2005/ 074993 and W2003/035665. In a_preferred enbodj nent the
|'i nker 1t &8 alsgi withigy theapresent; wrentionTHiat isaek agd AWHPE the preleicapsidyolegulspdi £y
the Ch%%?&#b%ﬁ'h%}éif??n H{]eixi é}ﬁir&gﬁh%xﬁasa&! fleiPRGOLR 2% Eéqufeg&é9ra&é?l itdd &Rt i on
in terms of, anong other, resSidence time in an aninmal body, preferably in a
hurman Ipardiculad umicteotide Iseqeace®). ttheotherdwéids,athearrris Soormprésimgit be i‘coramise(s)”
accordi H% Eo, t he prcf,sent i%en,ti on, age of og bi odelggzadabl e linker may

al | ow ah#kbe Biterprsted ) sugh empadiment Huihe diganing of COPRIING BT eANSISHRE Q- accor di ng
to the present invention. A preferred enbodi nent of such bi odegradabl e
linker is a WD 2012/031773PCT/ EP2011/ 004554 50 bi odegradabl e |inker as
descr i e also, within the presentiineshtivo thatthenud¢ic aoids aperrding taphe present arnention
w2006/ 052;30, 2008/ 034122, \(%{290 4/@92 91 and W)ZOO%/ 099768. |t a];s wi t hin
the pr&5eREiq0 A MABEH THASK 29E YRSE™Y; Tk (088 PUGHHE; 31T SOTBHSG: Biffral #2405

bi odegragadtyeatestt fneahuc® PartVib ar AlkYeié ReidPbPdgarEGeRbe sMeeidine &) treMpresent be
attached to'the nucleic acid nolecule of the present invention either

di r ect ligventionndhe etheryparits)ctfethass longhr suglpicaacidsniasr be Bithehprgi efsentadl -

nmodi fication_ allows to if he, char | SLI of. I i

accor di' &fefcoa?hﬁlg? 8 r eLs're"?ﬁrré)llg na\f}eldrg%)l" g\r{lyi %ﬁ@%‘%&nohaggbﬁo%sﬁhgg hég);ﬂ?lgcﬁleogll ‘gglﬁ glele time

in an gpnésehl invetion. Mhedecstaéd part(s) of thellaigebatdleicdidRl ¢ éxdlilsias gurstion which
degradation of the nodification fromthe nucleic acid according.to the

pr esents fidleestifiom bugdinge preterblydegin Aindngetontdl 1li Oaeipossibig fungtiofis 1 Hiaw er
trol. R . . ; . _ .
ovent inaactiB WROHEAGEICEUEE, Mertie it T Qe e SRERTAMIDGS rfchény s o

bi odegrsiab) suchaisdeg.c foriminabilization, erots-lirdsng, ideteetion or amplifcatmni bnafurghet ent
applications W2Q002/ 065963, W)20Q3/ 070823, W2004/ 113394 and W2000Q/ 41647,
pref er §H}t§9’gl‘ﬂe G)‘E?o?r&&%l&ﬂwﬁﬁg‘é&f&m%ﬂ%@‘% qcgoBling @e’gF Hevephen RRIPHI% 4t i ons
as desghaiDRraPHOVEMbIRLD GloidRA] §dveal I ite AdleiluckReST the prREh MvEMfon. Such
characteristics of the nucleic acids according to the present invention,
wher ebyuslgih acidhepmpusingi severabnef they nbeleise heids eef theopreshat grvsnponfis also

pr ot ei ns ligi%i Sﬁ%l} as, chol esierol. and sugar chains such as amyl ase,
dext r afIEQRPAsse b BGitetR 9RERyYCICIRaCifound by any theory, it seens that by
nodi fying the nucleic acids according to the present invention with high
mol ecul ar wei ght noiety such as a polynmer and nore particularly one or
sever alL-pecleigeaqidy pareused diesein oare dnustaiejagidsvgnnsisting eofphatustegbigs, preferably
physi ol ogi.cal | | e, the. excretion kinetic is changed. More

parti cﬁf)gsrlg@?g %/qn?@gtgﬁ}soatﬁﬁgfldaa%det%b t he i ncreased nol ecul ar wei ght of such
nodi fied inventive nucleic acids and due to the nucleic acids of the

i nvention not being subject to netabolismparticularly when in the L form
excretion froman ani mal body, preferably froma nmanmal i an body and nore
preferably froma human body is decreased. As excretion typically occurs

o o v o o



WO 2012/ 031773PCT/ EP2011/ 004554 51 connection therewith it is particularly
notewort hy that, despite such high nol ecul ar wei ght nodification the

speci fi ciwgp 20f2/d3lmgznucl ei ¢ aci ds according to the presepcTiEPr@0GEB4 1 S Not
affected in a detrinental manner. Insofar, the nucleic acids according to
the present invention have anong others, the surprising characteristic -

whi ch normally cannot be expected froqlpharnaceutically active conpounds -
such that a pharnaceuti cal fornulation4broviding for a sustained release is
not necessarily required to provide for a sustained release of the nucleic
aci ds according to the present invention. Rather the nucleic acids

accor diDrgueleict #ridpregsed hersirrare oricleic apids rcomgigting ef Ponsleotdes: i seiseably hi gh
nol ecul el ght et ca uch al ready be used as a sustained
releasé:?}#'sdrn §Pﬁ@%e§§%Fﬁgya§%%#§due to their nodification, already as if
they were released froma sustained-rel ease formul ation. Insofar, the

nodi fication(s) of the nucleic acid nolecules according.to the present

i nvent i108 gEMgingeleiss a¢id ndenveleif Rad anelecide weiupekliersit e intsrehangeaiial es
accordintﬁg]!i . i i ny conposition conprising the sane
may provi EP?EPFQH%EE ih%%?%gﬁépggﬁﬁ y)gontrolled phar macoki neti cs and

bi odi stribution thereof. This also includes residence tinme in circulation
and distribytion to tissues. Such nodifications are further describped_|n
the patdit: 1hppY indigatedioipo oonirars. ykeaucleqbide sequengce 1§ set fprtly hgpeiminS>t my 3
presenty l.ay§nti on that the nucleic acids according to the present invention
do not conprise any nodification and particularly no high nol ecul ar wei ght
nodi fication such as PEGyl ati on or HESyl ati on. Such enbodi nent is

particul arl referred when the nucleic acid.,agcording to the present

" nvent ASyPIEFEAILY piect REreiAtany Poaiton Al uelio iy lsafﬁiielfnafl Pr B! Brehide e i n
the bogye 6 c¥W6Pa% {p?e?{ce,cé §§ét€ﬂ%€ Odubs@cRULL&r§indl, 4 REGRT AhdibtidR ik Re
present 1 nvention F omthe body after admnistratron is desired. Nucleic
aci ds aewmddinngettolet heupted strom ithey 6rit emxh dsthdti sedqusses] teateh randi shbstretch,
preferential distrihution profile to any target organ, ar tissue in t body
houl o Srpar Ly abFe-ShrsharBrcehp ety & Rt B edAfscr she SERE mydiepife oy

ti ssue chhihtb® froReMMk Y efd 6F £ fuchQ)SRALR ahd QibsttbtchN@spreal@yc acids low This
woul d al l ow the use of | ow doses which is not only beneficial froman
econom ¢ point of view, but also reduces unnecessary exposure of other
tissues_Lto the cleic aci.d agent. thus.reducin he .ential Fl f side
of 1 oot et FoibdhE AEHARET hur b Rid FRURL DURCBBENS sl or

i nvent ia0ddnibifatidnnef bl Ywid tie calbinBiict bathp @ gihdomecdaiisihitish onawRGned
others, in case of in vivo_ imaging or specific, therapeutic dosing. .

requi r spauense gEstrichasconsisting ef atcleast one doperlerjidend it I%Sbg%l)-mwg%tawén or
medi ca | Si.Rg 7 : .52 The
mucl of el TR R 37T Mol il e ofiic 8P Sofiitolys
accor ditlgedfo t he present invention nmay be used for the generation or

manuf acture of a nedi canent. Such nedi canent or a pharnaceuti cal

conposi tion according to the present invention contains at |east one of the
| nvent we%igmﬁg a{ﬁb%@&ﬁi@é nleRCI&GEs b PRRE: 8EQYP a@¥anbldeods RIrndiadl RASsRI C
acids, optiorally together with further pharmaceutically active conpounds,
wher ebyL-hindeic nacidst jave emanticeners acef capraiye oablryingchucleis ahds. nRemwldic adcids,
active,conpound itself. ch nedi cament.s conprise jn pref.erred enbodi nents
2t | 6 adb SR ARG SHPIS Ty BiepanTEtany AR Pty R HipTERAL YRS 8F g
vat er, pilbgiehl sitBsles AueC @S ethe Ohiddspread PpRéciicabby nuck¥sed! ueasRIIFabécupdh@nced
solution, Starch, sugar, gelatine or any other acceptable carrier .
subst amueleasacpartigwlailp mickeasesgfsermratimgl rellwaretnsttdapalde of degrading Lrpuckesc art .

It will be acknow y.th i1 LN t.he. . .
enbodi r?ﬁﬁ 'sl,glecﬁgsee %ﬁgggg%g%)tl ésg“g%l %ggfﬁﬁg Iog eeJ“ ?‘ gdf: ﬁeac%ﬁi%%lﬁ%@h&ﬁ %ﬁaese%rl%sent
i nvent is@¢h & SyaérBOinddingcibla@irhal dndehupiar baalye Duke aa lthe isking i depadabilityt 6LL-
present invention and vice versa. The indication, diseases, and disorders

for thauglerardidne ninlers degradationi Readunts oii aeneiatdl andeihgp B0 sideqeffecttgrising
phar m?ﬁ%&fr&ﬂ'obﬁ&%&’ﬁfﬁik ch@a@lnﬂﬁgt&mﬂ&@ie icﬁ?ﬁﬁcﬂﬁﬂg%l‘%tﬁ &frrTnE;FHuﬁHér ed
in accordance wth the present 1 nvention result fromt I nvol venent,

ei t her whicleate wed iimdher thetapyaff difdasds amd/dridisordapantdlviagphd pregeamwetafSDF-1.
mechani.sm O course,. because the SDF-1 binding nycleic acids .accarding to
the prdsBuleir Agidsewlysh Shecalieally Win HO or esch dalepol, RIS = dife %S@dﬁf@feng
skilled person will generally understand that the SDF-1 binding nucleic
acids according to the present invention can easily be used for the
treatnment, prevention and/or diagnosis of any di sease as described herein
of humans and animals. In connection therewith, it is to be acknow edged

g, " Y oy



WO 2012/ 031773PCT/ EP2011/ 004554 53 repetition, it should be acknow edged
that due to the involvenent of the SDF-1 - SDF-1 receptor axis as outlined
i n conneawpamyderewi th said axis may be addressed by tlpermredigiocssaci d

nol ecul es according to the present invention such that the clained

t herapeutic, preventive and di agnostic effect is achieved. It should
furthernore be acknow edged that the particularities of the diseases,

di sorders and conditions, of the patiehts and any detail of the treatnent
regi men described in connection therewith, may be subject to preferred
enbodi nents of the instant application. For haematol ogi cal malignancies, in
parti cutoaam Watser €rick basegiaitingalor aptamete vdich pensiste prieiglly o edampleigly ofL-

d fr. i | .th i i i i
P o G A SRRUTALL R B DAL B b REERL R SRAR R, ke
parti clpgiindrits HéQarbet MORRRUIe] BRI Galled epiegehetso Apsariirs ARG spiSptmens ssivash ar e

found particularly in the bone marrow where they can_ harbour malignant

cel | s taraknewe to garersan skiked awtheatt andagss gmoag othgrg| dgssdbedoln Jiherdptamsr
initialgt Y <pps, 2002; Burger and Burkle, 2007; Meads et
al ., 268@%@@? 8‘?5%@%{}’%@? 2009). This preservation of malignant cells
during chenotherapy is thought to be largely due to direct contact between
the malignant cells and stromal cells (Lagneaux, .Delforge et al 998;

K t oval MBRCR Bt R rese g enign it (s AR RS it greardieaouheRERBbYr | n
the conpl Sidnf a0D-hil1ic Hefds CEMERRMUBRY orl N EL Suchdi€ aBdb ot RihGthieftheylafé DANG

mol ecul'ar " signals that may 1ead to resistance of the mal i gnant cells to
chenot foerRipsx, nidede presdntias stghpbtestided or tdoiblectranded hadleistacuisalypieally the
produce t he chenpkine SDF-1. and that .both.nor.mal and nalignant .cells. that
expr esSMERERE ’}‘r‘i‘:n%f%?%‘_df S ante ét_r?@faﬁ '}"ﬁ[%é‘h@ﬁ‘gai“émgl% .er’zﬁ‘rl?étt d%ff}eg SesPadary ar
pat hwayihsruklYdd ko the printhr REERE drdl ARYOMES laddoe oY tdrfilryl at@lictéBat The
specific inhibition of this interaction is sufficient to release both

nor mal iaveitivehigjaisracidsehewevier.onax #leo he dovede smansiedwy the meandng it twa stegnds
2005; vine, Flonenberg et al. . 2004: Az nnel t, al ; Yir

odarii oER a5 SHBRIERE e Of sttty P bRt BARE Sndi o hybrigfiddho il
nuner ogshdrenat ol ogi cal mal i gnanci es that disruption of the SDF-1 - CXCR4

axis results in increasing the vulnerability of the cells to other
t herapies - so called "chenpsensitization'. This chenpsensitization has

been desgcr: . | 1k npl .
var  oud dnpatyE Buokideidd fiaUehae St aldUNGlGiShadbe elZR0% yfihete
Lagneauxclebadé of ge reicleid acid 988 are weDkAOWR /i Be’ 78 HXBntt0fbt 0 htodifiedtion
Therefore use of SDF-1 binding nucleic acids according to t resent

i nvent idhdessriged Plrp‘im%rf&)g@efsal%ﬁ%?%&ﬁ aﬁf(lglieglﬁ?é?ﬁancgfrgset ah &%ﬁﬁﬁm‘fﬁw%e&u to
sensiti 0 : ' ' t ' TGt & N

tr ot miREsie? 200 MchShod REARR & e Bl £ RSHOMDrO G Cthup OF Nilluroue
enhanced thxy 2t positiomof dhe widi vid@Dmutleotideliof gvhiche thei muckait asidacawsists. ddsa,ghe he

Lenal i damefi®odiBRint 6RO MhlbleiPeAcidBicBeRIANe to MBE PH3LEM, inkBRidnNicBnsts Nl RN AT b.
The foregoi ng description enphasized the role of bone marrow stromal cells
and bomacleatidesy ni ches in the protection of malignant cells fromthe

ef fects of chenotherapy or other targeted therapies for haematol ogi cal

mal i gnanci es. However there is evidence for simlar interactions occurring

| ocal | yinWintdmBbdsabntdtheutiRlcic asid@adoardifg B§ fRQPrédeanirdentidiemagibes: maltipattitel
tunors are not cancer cells but rather stromal, 1 mmune or vascular cells

der i vedukleimagideA pltipartite nyaieie agidiasiused heredt, ys anpelercasid whish cospists ofpbny
differ type Ll & upar r C I Jagige : 09,
wul | er Elg#%r%@ %etp%ts %hggbélgaﬁoéﬂﬁg ¥ éss? o%igr%‘éstfaﬁo (gln.u,c Bgéoéigld Eﬁiﬁlgg hfg%g

St evendrfictiozial ahit wh2fid§; the éalotioharmit Ruuligandan aStasdelt enaddecudd.. The2d0&st Bsaer ,
Seidler et al., 2005; Su, Zhang et al., _.2005) and/or, CXCR7 ,(Burns,. Summers
et al . Mt aail sigands may be ‘_%?SEYFS frgm gnepf e Invesyyg UGRICH! Sty dihepfleaving o)
recept qps rﬁfcf\e;lilfracfaoﬁﬁ)tlééul'g Y ebedle b M ERARANSE By shNiREisiRg Wbne’ ALl Sacid
treat nents. ignant cells y use this signali'ng” pathway for survival and
m gr at iconrebpondotg toat fishpart ofithe invantiFeki.e. 08BEH huclkere dped pndannthet Mygleidhacid
mal i gnant cell s thepsel ves or the stromal cells within the tupor. ce
Rgal o e OB SSSHUT PO ABHE RIS Aatr s Srhedy o B BathoRer s
grow and escape from chenot herapy or other therapeutic approaches are not
clearly defined. However it is clear that the SDF-1 - CXCR4 axis and the
SDF-1 - CXCR7 play an inportant role. For exanple inhibition of CXCR4
sensitizes glioma cell lines to in vitro chemotherapy (Redjal et al., 2006)
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55 In addition to the above aspects CXCR4 al so conveys signals that are
thought to be critical for recruitnment and retention of pro-angi ogenic and
i Mmunosuppoaselose7Bone marr ow derived cells (BVDCs). ThipeTEebémamysssany
therefore al so be used for VEG--independent angi ogenesis. As a consequence,
bl ocki ng the SDF1-CXCR4 axis to sensitize tunors to anti VEGF therapy or
radi ati on has energed as an attractive 6strategy treatnent for solid
cancers. However, there is a concern t‘hat CXCR4 bl ockade may not be
sufficient to block the effects of SDF-1, which may al so bind to CXCR7 on
cancer or stromal cells. Faor exanple, CXCR7 has been.recentl?/ reported to

be exprkesleavags apdathe synihess eyl be applieddeicaneratgra muliinastitstnueless aeidwhergng

has al stf?erﬁ%?e”lpﬁ& ufv&?o LS 3k %xérﬂ&ii‘iéﬁvﬁ%kgﬁn o"i‘t%?i\fcgﬁé‘ﬁﬁ' & 1840 ;&gg@{a@é owt h

of human hepatoce ar car cCl nomas. n such cases e‘action o

bi ndi nqblei atid seinds dre dybivaly t differmt ifegin owoSBIrardsobeih@t donipleméntai7 andid
CXCR4 receptors in a single agent woul d proyide a partjcular effjcacy
conpar dWbrigisiigde; qark othes abayehyp sentap extenh gf ﬁ%‘&P@&’r?éF?F’%g%‘feﬂp 181 3 lease
presen eneT M ng;y\g . ABRE O a
furt heﬁwgﬁgﬁﬂrr%ﬂggﬂltc EE% (?g Sg%tﬁﬁvdégyag)gnt, %’é‘?e y l%cﬁe&{l{ LPI:' %rh%?én |%:}§rrent tl%r

t he f urnhdkybriglisationofsdid cepdrgteatrandse agent danmges, destroys and/ or | abels
(the) cancer cells. If the nucleic acid nolecule according to the present
invention is used with a further nedicanment or a further pharmaceutically

active FRHRL it id 850 WiHBIRME pMdeBinventiGiS @t 2 TullyElo5C i 8USir@fdrhtiiBlugS Hr@hé S
preferably“an adjunct therapy to the therapy ‘maki ng use of or being based

on t he nugleichecidpeaticerdimgntto ghe fpresene rinpantionasersalized, | iye. abat Ve agelaic. agdsh

further. _nedic nt_or further pharmaceutically. active. agenf ar referably
ol ect GBI migven iiepfice BY YRR FRbpoRi e o el £ifeBETe 2,
as Rt uppka@d Wheadtyerhore G fbrabl{atith towalent 1Ak R is rRRiedatwodn Gie PMendfandtthé
receptor), |britunomab-Tiuxetan (target: CD20), Tositunonmab (target: CD20),
Tr ast uBlradof themyeleic aqiksyquenges apdisslosediherpin(ar any derivayperthereaf. ent uzumab
(target: CD52) ; b) alkylating agents such as cisplatin, carboplatin,

oxal i pl atin, mechl oretham ne, cycl ophospham de, chl oranbucil, Doxorubicin,

| i posomapodsibilityltbideiefmineahel Bitiditig dodstahislofiftad tleic Acdwiclequléstecording to the
anti-netaboljtes such as purineazathioprine, nercaptopurine, fludarabine,

pent ostPESER! In¥eniinn isjthe use yheonethods as7dgsertbadppoerampden 8 sud slewhich qogfms
al kal oi ']%ctﬁ L -l r ?ﬁ'ho]b. BT bl
pr ef er é@ﬁs?b%%ggienpg e ?tat §§P9%§%5f£ agg(; SE%JPI ot olg?er?,%meuégt I \gongl; e vourabie
t opoi s&evalse rangd. bAn appropuiate acaaaeph artacionexpressi thiet iateasity wif tthe diidioge;
between the individual nucleic acid molecule and the target which is in the present case SDF-
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.

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



0 and other such as Leucovorin, Methotrexate, Tanoxifen, Sorafenib,

Lenal i dom de, Bortezom b, Dexanethasone, Flurouracil and Prendni sone. O her
agent s t hav 20@m3besused as further pharnmaceutical ly act ipee/eeg@ntoodsss t he
treatment of cancer are well known in the art and include, but are not
limted toi nmunsuppressive drugs, cytokines and cytostatic drugs (for
reference: "Allgeneine und Spezi el | e Phar makol ogi e und Toxi kol ogi e 2011",
editor: Thomas Karow, Pul heim Gernmany). Such agents well known in the art
are used in the treatnent of cancer according to the current standard of
care for the particul ar cancer patient population. It will _ be acknow edged

that tMalbeM,dpeMi 108 M and Héy PMh dheareratnrefgred uaper Ke valjens <2+ ail.gbe used
in conqg&r%:?%}e»%%mv%§%@awe A% ect of the present invention which rmakes
arther p

use of suc maceutically active agent. The further nedi canent
or pharmaceutically active agent has or may provide the function of a
chenot herapy. Alternatively or_ additionaly to chenotherapy,.radi g{?herap can

be ﬁsedn additiondg; the birking, praperics Plithe nelelsy add molequlesracearding i tspyestat i on
W Y rl% v élttl\lc;lmﬁ,tjthe ‘hﬂ@lef:c"%gidqﬂblegggk ﬁﬁdé?&hé ?(; Eﬁae#{r%sféﬂ{ in® ;Jmﬁﬁfbﬁﬂ thalkrlnetisrbrve

agent, or W thout radiot ap e used for the treatnent
and/ or the esspattiventacdet anoleeule wwhieh ds ablthie preserinaisel SIPF dal Theambetionvod rtbey

nore preferabl e, hepat.ol ogi cal cancer is.selected.fromthe grqup .of
ok iAol s DRGha. 1op) hsitedite HGRIstiomhaF 28 Fprai SoEtP Ot 4y Segrged
sel ect efleVis @y LhR SIHMRAOhy HihdiR Tt Aieic HRlP nfAéRMesC aofding b eMet predmeer |

| ynphorme, prostate cance, pancreatic cancer, |ung cancer, renal cancer,
andov ariveemtion e 8PF- \apd fonming congiexTo zpaacidic aoulsadlesiie Pecdrding 3¢ jhe praseati a

o BN S BEY, SSRGS B e et

myel oM&timulate the receptors that normally are stimulated by SDF-1. Accordingly, the inhibition of
receptor function by nucleic acid molecules according to the present invention is independent
from the respective receptor that can be stimulated by SDF-1 but results from preventing the
stimulation of the receptor by MCP-1 and SDF-1by the nucleic acid molecules according to

the present invention.

A possibility to determine the inhibitory constant of the nucleic acid molecules according to
the present invention is the use of the methods as described in example 5 and 6 (for the
CXCR4 and CXCR?7, respectively) which confirms the above finding that the nucleic acids
according to the present invention exhibit a favourable inhibitory constant which allows the
use of said nucleic acids in a therapeutic treatment scheme. An appropriate measure in order
to express the intensity of the inhibitory effect of the individual nucleic acid molecule on
interaction of the target which is in the present case SDF-1 and the respective receptor, is the
so-called half maximal inhibitory concentration (abbr. ICso) which as such as well the method

for its determination are known to the one skilled in the art.

Preferably, the ICsy value shown by the nucleic acid molecules according to the present
invention is below 1 uM. An ICs, value of about 1 uM is said to be characteristic for a non-
specific inhibition of target functions by a nucleic acid molecule. As will be acknowledged by
the ones skilled in the art, the ICsy value of a group of compounds such as the nucleic acid
molecules according to the present invention is within a certain range. The above-mentioned

ICso of about 1 pM is a preferred upper limit for the ICsy value. The lower limit for the ICsy of



The preferred further nedicanent or a further pharnaceutically active agent
for the treatmmet of dioblastoma is radiotherapy or chenotherapy with

t enpzol onvoeoosifyer apy with bevaci zumab. The pr ef er r ed pturepben/ooassi canent
or a further pharmaceutically active agent for the treatmmet of col orectal
cancer is selected fromthe group conprising fluorouracil, -Leucovorin,
Oxaliplatin, Irinotecan and bevaci zung The preferred further nmedi canent
or a further pharmaceutically active agent for the treatmet of advanced
HER2- negati ve breast cancer is selected fromthe group of Doxorubicin,
Paclitaxel, Docetaxel,.Mthotrexate, Fluorouracil,.Bevaci zumab, Tanoxi f en,
and ar dargetakiadingiusleioacid mHecubesctaarbeens little anaboutd @i Ricqraoler o can hehighery

h i | i . ; . . i G i- dl. i
ooer oaf B Pl beRtreiiRaRin IRk g RuhFRETRE mdl bt BROGL RA iR S ™ 2

rituxi reabE-Chik prefeablsi withinatiisuatige Praferied raigenean pedefinddby Bhoosingoamgnfirsone,
doxorubi ci n, cladrjbine, and bendanustine. The preferred _fyrther nedj cament

or a fuvMheF WiHHR thisgange and yny seeqnd ayeher wahin fes rangst Festerrest upperi I5ise

2 fu b
(el daRaBREE 29 criOR o0, e R4R RATRICR Plles ere 30 M 100 Ly 100 pM

asone, . M an, Cycl dphospham de,

| i posormal Idopldli dtheanore proftrmed aghpes Bivg.value isrdeS avhatie meore poéfetrbe lomecti Kament
of the pégts.enh i pyention, such nedicament is for use in conmbination with

ot her t28%t!3dH?BM-or any of the diseases disclosed herein, particularly
those for which the nedi canent of the present invention is to be used. WO
2012/ 031773PCT/ EP2011/ 004554 58 intended to provide the beneficial effect
from t Héheauickie add nufletihessascotdingivethe ipresanlemyventian, may haveeanelgngthrmeavided t he

present. i nyention. aid second or further agent. The nef i cl.al fect
bt °t he ttsbFnate S fhie D g B EE trdén eI v 3R sk REBE LR« le e
phar megR&¥ RaTpefGRdAehdtR of 8% Wukleft¥adidLabcbiind AL PpadseAinOéntidner BysicHllye
agents. Adm nistration of these therapeutic agents in conbination typically

i s car thetngth isdetreen etnd B0 nudleotises.i loavill s pakngvigdgas s therrngs skillgdys or
weeks qgg & iart] 911)l>J Pn?engetr %gtv&e%m% %5'198 ioF bgs%gbqgie'ngth 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 29 to 450 nucleotides.

It is within the present invention that the nucleic acids disclosed herein comprise a moiety
which preferably is a high molecular weight moiety and/or which preferably allows to modify
the characteristics of the nucleic acid in terms of, among others, residence time in the animal
body, preferably the human body. A particularly preferred embodiment of such modification
is PEGylation and HESylation of the nucleic acids according to the present invention. As used
herein PEG stands for poly(ethylene glycole) and HES for hydroxyethly starch. PEGylation as
preferably used herein is the modification of a nucleic acid according to the present invention
whereby such modification consists of a PEG moiety which 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

incorporated in its entirety by reference.



"Conbi nati on therapy” may be, but generally is not, intended to enconpass
the admnistration of two or nore of these therapeutic agents as part of
separ at e wonoidmsiapy regi nens. " Conbi nation therapy"” i spcmrrraedodse4 enbrace
adm ni stration of these therapeutic agents in a sequential manner, that is,
wherein each therapeutic agent is admnistered at a different tine, as well
as adm nistration of these therapeutic4@gents, or at least two of the

t herapeutic agents, in a substantially sinultaneous nmanner. Substantially
si mul t aneous admi ni strati on can be acconplished, for exanple, by
admnistering to a subject a single capsule having a fjxed ratio of each

t her apdntthe eagernf BEG L\elﬁm%Wbﬂ@ghsmﬂlgp@lat:mghte@om they apolggulam weight is

t her ap } ) Nt i j i i tion
of - cacttibisab AR 20 A bk 190 0B 154 Abis Prbltr T MR ANT ) abd

i ncl udi8igN0o0bDla arwlt mostriptederably, abayi 406000 Dat edn tloy ahser oiHES beingr suckniags
routes, intramuscul ar routes, .and direct, absorptjon. through cous rane
ti ssuednolefiHan weighhpisty the Bleculas waightda s Rrederablydra PRt %‘gu%ab%ﬁﬁﬁg@r by

i 1 er Qi Wk BicferBly, GHAMBLG: 160 {0 didlt TOPKBREHA hfosPBRALBN d1F 200HHis0g1 i 0N

sel ected may adm ed by injection | e the other fherapeutic

agent s kita. HES edibitnaniodar swhstitbeormdfid dite tl &Y, aabre ppiferablyyof 1Afa B matiewkibjts f or
exanpl e, all. t.herapeutic agents adm pi st ered .t.opj IE or .al

Cher apdutPetiulian anns B Sihp e B B0 oh et Ll Radeertily afi o
the t h%ﬁ)ﬁﬂﬁ%h&ly@ﬁm@_ PieCprddéls Hf HIES @fbdiffcalioh id) %Eg{),%sb’ri&rd' fol G@manPali$
noted ot herw se. "Conbination therapy" also can enbrace the adm nistration
of t he aphbkeativaulPEcl 2§0tt#)6a24U8 $be idisstpsutsooke whichf isr herewith onperparatasihints h

ot her hj ol ogjcal ctive ingredients. Were the conbi nation therapy
furthefnggg bygﬂj%gg%on-drug treatnment, the non-drug treatnment may be
conducted at any suitable tinme so long as a beneficial effect fromthe
co-actiogn of the conbination of the therapeutic agents and non-drug

t r eat nere medificatian an, moprigsinkepbe made @pE»eowa%w acih godeculageof the present
2012/ 0 0] 4 9 i,C . - 1.S: St i ev en

t he noﬁ%ﬁﬁng{te%glg n%or]#t %sé}%ger?goF%?‘%}gﬂ lblegnugb/erg(f)cilrﬁg%th e a:‘“]!ri]él ﬁﬁfs} rtg)t ?’gnyvgf t he
t her apaerminalageciestideyethbapstdmintdysucdéotiie eandiee kany Ascleatidel betvden dendr al
terms above, the nedicament according to the present invention can be

adni ni Sweleatide ang thei3papejpetide of tﬁﬁpu@flewﬂéﬁemc‘fls- the ones skilled in the
art. A preferred route of admnistration is systemc adm nistration, nore

preferably by parenteral adm nistration, preferably by injuction.
Al t er nakhevebdifictiven ambpreforebly thayEbcamtion HEStreoiety ¢anclxd atyachél bether muddas of
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efficiancy. Parenteral admnistration is generally used for Subcutaneous,
i nt r amigamtign comprises aue o usoiennedificatensamefenablysommer madeiRBG@matiiop Hibhe

h_.f al i.Ni i | he i npl i :
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the art. Furthernore, preferred nedicanents of the present invention can be
adni ni 90 eprrectian jwith thepsesent gvenomcarpissebiabe gigher dmear ox brapehedn T hisdead of

vehi cl i ro Vi . I i r.0Ry: Qf::
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To be aNORODSV24993 dnd WIR00B/085665.a transdermal delivery system the dosage
admnistration will, of course, be continuous rather than intermttent

t hroughout the dosage regi nen. O her preferred topical preparations include
Cr €ams 11 0] BIJFERLS ebBUinRAE hATHREOLs SWIGHKBrRABB RIS PRI BradbENk 1fleh
respond favorably to the nethod of the invention iInclude nmedical and

vet er i néloys somatifysthg ehamatetiyticsi efcthe duclgichaend acdoeding $o dredpresembinyeativein s.

Anong ot her subj ects for .whom t he. net hads, and neans, of. the invention are
sef ot S ofapBong pRer Trsifte A & kA, PECRL R © RundY St Prds
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ef fective anount of the active conponent(s) of the therapy, including, but
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di d i h J I | i Ph ti.cal l
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medi a, coatings, antibacterial and antifungal agents, isotonic and
absorption del ayi ng agents and the



WO 2012/ 031773PCT/ EP2011/ 004554 60 |ike. The use of such nedia and agents
for pharnmaceutical active substances is well known in the art.

Suppl emrenyeny12aBiige i ngredi ents can al so be incorpor at edtigpbe 1lobes4

medi canent of the present invention. In a further aspect the present
invention is related to a pharnmaceutical conposition. Such pharnaceuti cal
conposition conprises at |east one of &pe nucl ei ¢ acids according to the
present invention and preferably a pharmaceutically acceptabl e binder. Such
bi nder can be any bi nder used and/or known in the art. Mre particularly

such binder is any binder as discussed in connection with the manufacture
of t he bidsradnblat linkes aisodaseribrsh &, nbut) potalimited fer ingerpasénnab petent paplications
phar meqgbh6@hs SREPHOIIEM HITB WERDR 0D NGla RRVIGBSARYIsEa! | v active
agent . € preparation of a nedi canent and a pharnaceuti cal’ conposition
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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 one or several of 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 of the invention 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 acids
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 animal body. In
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the present invention or medicaments comprising the same.
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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 and/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 SDF-1 in the respective pathogenetic mechanism.

Of course, because the SDF-1 binding nucleic acids according to the present invention
interact with or bind to human or murine SDF-1, a skilled person will generally understand
that the SDF-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. In connection therewith, it is to be acknowledged that the nucleic acid molecules
according to the present invention can be used for the treatment and prevention of any of the
diseases, disorder or condition described herein, irrespective of the mode of action underlying

such disease, disorder and condition.

In the following the rational for the use of the nucleic acid molecules according to the present
invention in connection with the various diseases, disorders and conditions is provided, thus
rendering the claimed therapeutic, preventive and diagnostic applicability of the nucleic acid

molecules according to the present invention plausible. In order to avoid any unnecessary
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repetition, it should be acknowledged that due to the involvement of the SDF-1 — SDF-1
receptor axis as outlined in connection therewith said axis may be addressed by the nucleic
acid molecules according to the present invention such that the claimed therapeutic,
preventive and diagnostic effect is achieved. It should furthermore be acknowledged that the
particularities of the diseases, disorders and conditions, of the patients and any detail of the
treatment regimen described in connection therewith, may be subject to preferred

embodiments of the instant application.

For haematological malignancies, in particular, there is considerable evidence that leukemia
cells may be protected from conventional therapies (chemotherapy combined with various
targeted agents such as specific antibodies or kinase inhibitors) within particular tissue
microenvironments, refered to as niches. Such niches are found particularly in the bone
marrow where they can harbour malignant cells that are then able to expand and produce a
relapse following the initial therapy (Burger and Kipps, 2002; Burger and Burkle, 2007,
Meads et al., 2008; Burger, Ghia et al., 2009). This preservation of malignant cells during
chemotherapy is thought to be largely due to direct contact between the malignant cells and
stromal cells (Lagneaux, Delforge et al. 1998; Kurtova, Balakrishnan et al., 2009; Damiano,
Cress et al., 1999) however in the complexity of this microenvironment there are multiple
cellular and molecular signals that may lead to resistance of the malignant cells to
chemotherapy. Despite this complexity it is clear that stromal cells produce the chemokine
SDF-1 and that both normal and malignant cells that express CXCR4 migrate to and are held
in such niches. That this molecular pathway is key for this interaction is demonstrated by the
fact that specific inhibition of this interaction is sufficient to release both normal and
malignant cells from the niches (Broxmeyer, Orschell et al., 2005; Devine, Flomenberg et al.,
2004; Azab, Runnels et al., 2009). In addition to weakening the interaction with the niches it
has been shown for numerous hematological malignancies that disruption of the SDF-1 —
CXCR4 axis results in increasing the vulnerability of the cells to other therapies — so called
‘chemosensitization’. This chemosensitization has been described for multiple myeloma
(Azab, Runnels et al., 2009) and various acute and chronic leukemias (Dillmann, Veldwijk et

al., 2009; Lagneaux, Delforge et al. 1998).
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Therefore use of SDF-1 binding nucleic acids according to the present invention to disrupt
cross talk between malignant cells and their milieu to sensitize them to other therapies is an
attractive strategy for the treatment of haematological malignacies. Examples of therapies that
can be enhanced by combination with SDF-1 binding nucleic acids according to the present
invention include the following but not limited to Fludarabine, Cyclophosphamide, Rituxan,

Chlorambucil, Lenalidomide,-Bortezomib, - Dexamethasone,-Melphalan, Imatinib or Nilotinib.

The foregoing description emphasized the role of bone marrow stromal cells and bone
marrow niches in the protection of malignant cells from the effects of chemotherapy or other
targeted therapies for haematological malignancies. However there is evidence for similar
interactions occurring locally within solid tumors as a large proportion of the cells in solid
tumors are not cancer cells but rather stromal, immune or vascular cells derived from the host
that interact intimately with the tumor cells. Many different types of solid tumors express
CXCR4 (Engl, Relja et al., 2006; Miiller, Homey et al., 2001; Koshiba, Hosotani et al., 2000,
Ehtesham, Stevenson, et al., 2008; Zeelenberg, Ruuls-Van Stalle et al., 2003; Sauer, Seidler et
al., 2005; Su, Zhang et al., 2005) and/or CXCR7 (Burns, Summers et al. 2006; Miao et al.,
2007; Wang et al., 2008; Zheng, Li et al., 2010) receptors either constitutively or in response
to hypoxia or various treatments. Malignant cells may use this signaling pathway for survival
and migration by activation of Akt and Erk . SDF-1 can be produced by the malignant cells
themselves or by the stromal cells within the tumor. Once again in this complex environment
the exact mechanism by which tumour cells grow and escape from chemotherapy or other
therapeutic approaches are not clearly defined. However it is clear that the SDF-1 — CXCR4
axis and the SDF-1 — CXCR7 play an important role. For example inhibition of CXCR4
sensitizes glioma cell lines to in vitro chemotherapy (Redjal et al., 2006) and high expression
of CXCR4 is predictive of poor outcome in breast cancer (Holm, Abreo et al., 2008; Mizell,
Smith et al., 2009) and gastro-intestinal cancers (Schimanski et al., 2008). Therefore the use
of SDF-1 binding nucleic acids according to the present invention to inhibit the action of
SDF-1 on either CXCR4 or CXCR?7 receptors in a wide variety of solid tumors will enhance
current therapy by making the cells more vulnerable to the therapy either by direct action or

by blocking interactions with other cells in the tumor.
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cells (BMDCs). This pathway may therefore also be used for VEGF-independent
angiogenesis. As a consequence, blocking the SDF1-CXCR4 axis to sensitize tumors to anti-

VEGF therapy or radiation has emerged as an attractive strategy treatment for solid cancers.

However, there is a concern that CXCR4 blockade may not be sufficient to block the effects
of SDF-1, which may also bind to CXCR7 on cancer or stromal cells. For example, CXCR7
has been recently reported to be expressed in brain tumor cells and mediate anti-apoptotic
effects, and has also been shown to regulate the invasion, angiogenesis and tumor growth of
human hepatocellular carcinomas. In such cases the action of SDF-1 binding nucleic acids to
block the action of SDF-1 on both the CXCR7 and CXCR4 receptors in a single agent would

provide a particular efficacy compared to specific receptor blockers.

The medicament according to the present invention may be used in combination with a further
medicament or a further pharmaceutically active agent, whereby the further medicament or
the further pharmaceutically active agent damages, destroys and/or labels (the) cancer cells. If
the nucleic acid molecule according to the present invention is used with a further
medicament or a further pharmaceutically active agent, the therapy which is based on the
nucleuc acid molecule is preferably an adjunct therapy to the therapy making use of or being
based on the further medicament or further pharmaceutically active agent. Such further
medicament or further pharmaceutically active agent are preferably selected from but not
restricted to the group comprising

a) antibodies such as Rituximab (target: CD20), Cetuximab (target: epidermal growth factor
receptor), Ibritumomab-Tiuxetan (target: CD20), Tositumomab (target: CD20),
Trastuzumab (target: HER2/neu), Bevacizumab (target: VEGF), Alemtuzumab (target:
CD52);

b) alkylating agents such as cisplatin, carboplatin, oxaliplatin, mechlorethamine,
cyclophosphamide, chlorambucil, Doxorubicin, liposomal Doxorubicin, bendamustine,
Melphalan;, temozolomide

¢) anti-metabolites such as purineazathioprine, mercaptopurine, fludarabine, pentostatin,

cladribine;
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d) plant alkaloids such vinca alkaloids, plant terpenoids such as taxanes, preferably
Docetaxel, Paclitaxel, podophyllotoxin, epothilone;

e) topoisomerase inhibitors such as camptothecins, irinitecan, mitoxantrone;

f) and other such as Leucovorin, Methotrexate, Tamoxifen, Sorafenib, Lenalidomide,

Bortezomib, Dexamethasone, Flurouracil and Prendnisone.

Other agents that can be used as further pharmaceutically active agent in the treatment of
cancer are well known in the art and include, but are not limited toimmunsuppressive drugs,
cytokines and cytostatic drugs (for reference: “Allgemeine und Spezielle Pharmakologie und
Toxikologie 20117, editor: Thomas Karow; Pulheim, Germany). Such agents well known in
the art are used in the treatment of cancer according to the current standard of care for the

particular cancer patient population.

It will be acknowledged that the above specified further pharmaceutically active agents can be
used in connection with each any any aspect of the present invention which makes use of such

further pharmaceutically active agent.

The further medicament or pharmaceutically active agent has or may provide the function of a

chemotherapy. Alternatively or additionaly to chemotherapy radiotherapy can be used.

The medicament according to the present invention, in combination with or without the

further medicament or further pharmaceutically active agent, and with or without

radiotherapy, can be used for the treatment and/or prevention of cancer, preferably

a) hematological cancer, whereby more preferably the hematological cancer is selected from
the group of leukemia, and myeloma.

b) solid tumors, whereby more solid tumors are selected from the group of glioblastoma,
colorectal cancer, breast cancer; lymphoma, prostate cance, pancreatic cancer, lung

cancer, renal cancer, andovarian cancer

Perferably breast cancer is selected from the group of advanced HER2-negative breast cancer.
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Preferably leukemia is selected from the group of chronic lymphoid leukemia and acute

myeloid leukemia.

Preferably myeloma is selected from the group of multiple myeloma.

The preferred further medicament or a further pharmaceutically active agent for the treatmnet
of Glioblastoma is radiotherapy or chemotherapy with temozolomide or therapy with
bevacizumab. The preferred further medicament or a further pharmaceutically active agent for
the treatmnet of colorectal cancer is selected from the group comprising

fluorouracil,- Leucovorin, Oxaliplatin, Irinotecan and bevacizumab.

The preferred further medicament or a further pharmaceutically active agent for the treatmnet
of advanced HER2-negative breast cancer is selected from the group of Doxorubicin,
Paclitaxel, Docetaxel,-Methotrexate, Fluorouracil,-Bevacizumab,- Tamoxifen, and aromatase

inhibitors.

The preferred further medicament or a further pharmaceutically active agent for the treatment
of chronic lymphoid leukemia is'selected from the group comprising
fludarabine,-cyclophosphamide, - rituximab,Chlorambucil, alemtuzumab, vincristine,

pentostatin, mitoxantrone, doxorubicin, cladribine, and bendamustine.

The preferred further medicament or a further pharmaceutically active agent for the treatment
of ultiple myeloma is selected from the group comprising
Lenalidomide,-Bortezomib,-Dexamethasone,-Melphalan, = Cyclophosphamide, liposomal

doxorubicin, and prednisone.

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 or further agent as part of a specific treatment regimen

C
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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 or further agent. The beneficial
effect of the combination includes, but is not limited to, pharmacokinetic or
pharmacodynamic co-action resulting from the combination of therapeutic agents.
Administration of these therapeutic agents in combination typically is carried out over a
defined time period (usually minutes, hours, days or weeks depending upon the combination

selected).

"Combination therapy" may be, but generally is not, intended to encompass the administration
of two or more of these therapeutic agents as part of separate monotherapy regimens.
"Combination therapy" 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.

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

therapeutic agents and non-drug treatment is achieved. For example, in appropriate cases, the
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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,
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.

Subjects that will respond favorably to the method of the invention include medical and
veterinary subjects generally, including human beings and human patients. Among other
subjects for whom the methods and means of the invention are useful are cats, dogs, large

animals, avians such as chickens, and the like.

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
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like. The use of such media and agents for pharmaceutical active substances is well known in
the art. Supplementary active ingredients can also be incorporated into the medicament of the

present invention.

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

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.

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

emulsions or suspensions.

The pharmaceutical composition or medicament may be sterilized and/or contain adjuvants,

such as preserving, stabilizing, wetting or emulsifying agents, solution promoters, salts for
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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.

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 phospholipids, containing cholesterol, stearylamine or phosphatidylcholines. In some
embodiments, a film of lipid components is hydrated with an aqueous solution of drug to a
form lipid layer encapsulating the drug, what is well known to the ordinary skill in the art. For
example, the nucleic acid molecules described herein can be provided as a complex with a
lipophilic compound or non-immunogenic, high molecular weight compound constructed
using methods known in the art. Additionally, liposomes may bear such nucleic acid
molecules on their surface for targeting and carrying cytotoxic agents internally to mediate
cell killing. An example of nucleic-acid associated complexes is provided in U.S. Patent No.

6,011,020.

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

polycyanoacrylates and cross- linked or amphipathic block copolymers of hydrogels.
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If desired, the pharmaceutical composition and medicament, respectively, to be administered
may also contain minor amounts of non-toxic auxiliary substances such as wetting or
emulsifying agents, pH buffering agents, and other substances such as for example, sodium

acetate, and triethanolamine oleate.

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

counter or arrest the progress of the condition.

Effective plasma levels of the nucleic acid according to the present invention preferably range
from 500 fM to 200 uM, preferably from 1 nM to 20 uM, more preferably from 5 nM to 20
uM, most preferably 50 nM to 20 uM in the treatment of any of the diseases disclosed herein.

The nucleic acid molecules and medicaments, respectively, of the present invention may
preferably be administered in a single daily dose, every second or third day, weekly, every

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

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

pharmaceutical composition disclosed herein.

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

present invention for the manufacture of a medicament.

-Cl
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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.

The various SEQ ID NOs:, the chemical nature of the nucleic aicd molecules according to the
present invention and the target molecules SDF-1 as used herein, the actual sequence thereof
and the internal reference number is summarized in the following table. It has to be noticed
that the nucleic acids were characterized on the aptamer, i. e. D-nucleic acid level (D-RNA)
with the biotinylated human D-SDF-1 (SEQ ID NO: 4) or on the Spiegelmer level, i. e. L-
nucleic acid (L-RNA) with the natural configuration of SDF-1, the L- SDF-1 (human SDF-1
a, SEQ ID NO: 1). The different nucleic acids share one internal reference name but one SEQ
ID Nos: for the D-RNA (Aptamer) molecule and one SEQ ID Nos: for the L-RNA

(Spiegelmer) molecule, respectively.
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i nvention is further

exanpl es and the sequence |isting from which

further fwoatwixsi778nbodi nents and advant ages may be t akeg/pman®vdsski 9.
2A+B show derivatives of SDF-1 binding nucleic acid nol ecul e

1shows an alignment of sequences of SDF-1 binding nucleic acid nol ecul es of
Fi gs.

WO 2012/ 031773PCT/ EP2011/ 004554 80 The present

illustrated by the figures,
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Fig. 6shows derivatives of SDF-1 binding nucleic acid nol ecul e 190- A3- 001
(SDF-1 binding nucleic acid nolecules of "type C'); Figs. 7A+B show

deri vati wee 20f2/8PF31 bi ndi ng nucl ei ¢ acid nol ecul s 190- Be1@®2010 8054

bi ndi ng nucleic acid nolecules of "type C'); Fig. 8shows derivatives of
SDF-1 binding nucleic acid nolecule 197-B2 (SDF-1 binding nucleic acid

nol ecul e of "type C'); Fig. 9shows further SDF-1 binding nucleic acid

nol ecul es nol ecul es which are, in addition to other SDF-1 binding nucleic
acid nolecules, also referred to as SDF-1 bindi ng nucleic acid nol ecul es of
"type D'; Fig. 10 shows the efficacy of SDF-1 binding Spiegel ners
193-&X-012-5"'-PEG (also referred to as NOX-Al 2), 197-B2-006-5' - PEG

191- D5- 007-5"' - PEG and 191- A10-008-5'-PEG in a chenptaxis assay with the
human T cell |eukem a cell line Jurkat whereby cells were allowed to
mgrate towards| 0.3 nM Humdn SDF-]1 dreilncybatled|at [37C with|vari olis amounts

of Spi egel ners [193- G- 012-5' - REG,| 197- B2- 006-5"' {PE 91{D5100Y-5] -PEG and
191-Al 0-008-5'[EG |Rptesent|dl |& |Ber|@entiagd 0L ¢ontFol ZJoyar |X
concentration ofgSpi egél fer|l§ 193-|1§2-|§12 97 {REGY 197182{90675|7- PEG,
191- D5- 007- 5 -PEG ane 1183 - A1J<008> |8 -|PEGR |81 |oshewsst he ebfieaty of
SDF-1 binding § egel mer| NO% A2 |an |& dheret dk $assay=w «h [&he<hpinan pre-B
ALL cell line Nabm 6 pheldehy, ddl I|s; ier glal{Fowed |&o |& ghald 1dwakds 0.3 nM
human SDF-1 pr e 8cubafed %at SS?Q\Mﬁhﬂ/e[ﬁ q8s |2mEntS 0P FNi eJe|Fet NOX- Al 2
represented as pgrcentage gf dont|rol| ojer {concentrati on ¢of $BSpi egel mer
NOX- Al 2; =
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shows the efficacy of SDF-1 binding Spiegelnmer NOX-Al 2 in a chenotaxis
assay with the human | eukem ¢ nonocyte |ynphoma cell |ine W37 whereby

cell s werwoabixusedsto m grate towards 3 nM human SDF- 1 pceirreababssds at 37C
wi th various anounts of Spiegel mer NOX- Al 2 represented as percentage of
control over concentration of Spiegel mer NOX-Al 2; shows the efficacy of
SDF-1 bi ndi ng Spiegelnmer NOX-Al 2 in a chenotaxis assay with the human pre-B
cell leukem a cell line BV-173 whereby cells were allowed to mgrate
towards 3 nM human SDF-1 preincubated at 37C with vari ous anmounts of

Spi egel mer NOX- Al 2 represented as percentage of control over concentration
of Spi egel mer NOX- Al 2; shows the efficacy of SDF-1 binding Spiegel ner

NOX-Al'2 in a conplenentation assay with CHO cells stably expressjng CXCR7
and (3- arrestijn both f grent| of [0- gallact os) dase mwhef ebly CXCR7
of the cells wefre act|i vg 10 nM hunan SPF-{L preipcupated jat 37C
w th various anpunts |of OX- Al|2 represent gd ps percent age of
control over concentr|ati mer [NOX-|Al 2; | shpws| t he i nhiit]i on of
SDF- 1 induced sprouti|&y F 1 bil i ng%cs)p egplner, 193t G2+ 012- 5' - PEG
(also referred t9 as |NOX PBGy || at ed €ont ro| TSpiegel f@r| &n aortic
ring sprouting say, Fdom|r<at |adr t acwere| enpedded| i-n
col l agen matrix|&nd ilncu ay's [wh t hl BDF1 & WPt hZor Swi Tholt
Spi egel mers (a:|gontr|&l ; -1; |@ 20 nM SDF-1| + L i|j M hunman SDF-1
bi ndi ng Spi egel @r 193 ( d: |10 nM SDF- 1| + L 1[LM |PEGy! att ed
Cont rol Spi egel n@r); | 82 5 the inhibit{on|of| SDF-1| i nducjed
sprouting by hupfn SOF-1 bgel mer 193- - 0[L2-p' - PEG (a] so
referred to as XAl 2) 4 ed Contriol Spiegelher|inlaortilc ring
sprouting assay| wher gby Hkces @r g ghoxvn hs reap +l- [SDffor 5
rings per condiftion (|*: r OSDE-E i [sOsi gnificant]y differjent from
(éggt rloL_ (lc\i/!ann-\é‘h! t nely-te lcgc%zobl% _é;’g_:g; heSval ue %OrEISDQ;ilﬁ: @un?nf
- i ndi ng Spi egel|ner| 198: G b F& i s| Qi gh apg y efsein rom
that for SDF-1 (I\/Bnn-V\hitnewt%to gngo.( ) Fug;g. EEJG hp Bhewefgi cacy of
human SDF-1 bi ndi ng Spj ggel|aer KSAl 2t 0 Senlsbti 28 RPM S8pZ6| M Sell I s to
F-ar a;A (FISl[J)garlabi ne) %v%r%é @Q"E LENt @H:ng E%%on‘glp @S% C%I :\ISOX o
secreting -1 wer e |[hdUps n f - g gePne -
or the n®n-functional uewgaﬂ% A | Subs Duentbl y cnoigl t%{]eg Wit hORPM 8226
MM cells; cells| were é‘eéeéﬂ '8h B: F-:ara-ifag hour a8d Sell
viability was measur gl 03 REpWR Yt ey y |§$i ngSVi aBpl@t | Bepigent; | Brror bars
indicate SD, N=5, * g |6 Q884 *1'S p2= 0.D0032(t R unpai Ted
t-test); Fig. 17shows%_h% egi %C/?@fomurmf S%—l% %i n?%i ge!ﬁer
NOX-Al 2 to inhijpit tH& d&ol|ES et | &n| & Ji katmce| Bs|Bn| Bocsl | BreSwit h
_stroga![ IC\i/B-_LStﬁe!Is, V\ger%)y%m%?ags%m%wﬁ cagjgiegegn %_F-l Y\ere
i ncubat ed w i ncred§ n§& q&hc i s n ngi n i legel ner
NOX- Al 2; Jur kat| cel | §ungre |added & ge gonf | u§nt MsEg'? cgl = pyer < nd cell
counts were neasured ﬁt@’ 2 Burs D\ F GRv Qy onpEr yo usbngo aCon:s2|t
Reagent. Error pars i i%tg 9% NA| =4 = 8. 0pEB[Bt W1 & | 8dl, Bunpai r ed
t-test); Fig. 1BA+B sifows he efki cacySof |BEImansSDFEL| B P nE S egel mer
NOX-Al 2 to revege SDie 1 qse- pa%daé adgesign E%r@ ge 85 0
fi bronectin, whgakeby gr tlcceld s| gef © i nabbat &d HS 1oal eneo(jA), wWith
SDF-1 and i ncregi ng |€pr(€ent alit ond pb Burms [SBRSL G| Dd| Bo| Sp %geBner
NOX- Al 2 or wi t h| 35DF- 15an® i|&ergasi B @)@(@tﬁg%l@1g 02 £Ent Bol SSpBegel nmer
revNOX- Al 2 (B) [vwr 3QUr|Rut|es d| seeded |on 3| Dropect®n| eoptedUp| @tjes for
15 m nutes; cellgs werle subsequlent |y Wwashed offf with
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WO 2012/ 031773PCT/ EP2011/ 004554 83 nedi a and attached cells were quantified
using Cell Titer Ao Reagent; error bars indicate SD. Exanple 1: Nucleic
aci ds t havokobrghsimmsan SDF-1 In the follow ng the terns 'powareégoanssd’ and
"nucleic acid nolecule' are used herein in a synonynous manner if not
indicated to the contrary. Mreover, the ternms 'stretch' and 'stretch of
nucl eotide' are used herein in a synonynous manner if not indicated to the
contrary. L-nucleic acid nolecules that bind to human SDF-1 and the
respective nucl eoti de sequences are depicted in Figures 1 to 9. The nucleic
acids were characterized on the aptaner, i. e. D-nucleic acid | evel using
conpetitive or direct pull-down binding assays with biotinylated human
D-SDF-1 (protocol, see Exanple 3). Spiegelners were tested with the natura
configuration of SDF-1 (L-SDF-1) by surface plasnon resonance neasurenent
using a Biacore 2000 instrunent (protocol, see Exanple 5) and a cel

culture in vitro chenotaxis assay (protocol, see Exanple 4). The SDF-1

bi nding nucleic _acid nolecules exhibit different sequence notifs, three
main types are defined ijn Rigy. 1 A and (28 |(Type{A) | Filgs.| 3,|4#|and 4B
(Type B), Figs. g, 4,1 7A, ~78,.and Type,. O, [The il ¢ic |agi |d plRcuRes
exhibit differend sequen tiyq.©oHap flii{ 2 o Of= nuc!|edt | equerice
notifs, the | UPAS abbr%vfga;tir%ns?f i gUOUS olnuc;ncljf e&igges ;glts g’iﬁ: tir ongG
or C, WweakA orSU; Fpogriﬁe(%’orgﬁ' i 'cﬁr@(lg)r Ay 2l 3 T

— —
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Internal
190-
190-
190-
191—2;
191-8
191-
191
191
191-
191
191
191-D5

191-D5-

77

GUGCUGUGGGGGUCAGGGCUAGAAGUCGGCCUGCAGCAC
UGAGAUAGGGGUUAGGGCUUAAAGUCGGCUGAUUCUCA
GAGAUAGGGGUUAGGGCUUAAAGUCGGCUGAUUCUC
GGGGUUAGGGCUUAAAGUCGGCUGAUUCU
GCGUGGCGAGGUUAGGGCUAGAAGUCGGUCGACACGC
CGUGGCGAGGUUAGGGCUAGAAGUCGGUCGACACG
CGGGCGAGGUUAGGGCUAGAAGUCGGUCGACCG
CGGGCGAGGUUAGGGCUAGAAGUCGGUCGCCCG
CGGCGAGGUUAGGGCUAGAAGUCGGUCGCCG
CGGGAGGUUAGGGCUAGAAGUCGGUCCCG
GGGAGGUUAGGGCUAGAAGUCGGUCCC
CCGCGGUUAGGGCUAGAAGUCGGGCGG
CCCGGGUUAGGGCUAGAAGUCGGCGGG
GGCGGGUUAGGGCUAGAAGUCGGCGCC
CCCGCGGUUAGGGCUAGAAGUCGGGCGGEG
GCCGCGGUUAGGGCUAGAAGUCGGGCGGL

Sequence

RNA/Peptide

D-RNA
D—-RNA
D-RNA
D—-RNA
D—-RNA
D-RNA
D-RNA
D—-RNA
D—RNA
D-RNA
D—-RNA
D-RNA
D-RNA
D-RNA
D—RNA
D—-RNA

92
193
194
195
196
197
198
199
200
201
202
203

04

SEQ ID
NO:
189
190
191
2
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As depicted in Fig. 1 all sequences of SDF-1 binding nucleic acid

nol ecul ess of type A conprise one central stretch of nucleotides which is
fl anked byotoe/diir7st (5'-) terninal and the second (3'- Ppctrapémmbsssiret ch
of nucleotides (also referred to as first termnal stretch of nucleotides
and second stretch of nucl eotides) whereby both stretches can hybridize to
each other. However, such hybridization is not necessarily given in the
nolecule. In the following the terms ' SDF-1 binding nucleic acid nol ecul es
of type A' and ' Type A SDF-1 binding nucleic acids' or Type A SDF-1 binding
nucl ei ¢ acid nol ecul es' are used herein in a synonynous manner if not
indicated to the contrary. The sequences of the defined boxes or stretches
of nucl eotides may be different between the SDF-1 bi ndi ng nucl ei c acids of
type A which influences the binding affinity to SDF-1. Based on bindi ng

anal ysis of the[ diffdrent SDF-[1 bj ndi ng nufl eic acids sunmari zed as Type A
SDF1 bi ndi ng nugl ei ¢ |aci|ds, theﬁbegtral strectch of nucleotides and its
nucl eoti de sequences |as |degcrib&d anf t he fpllowi ng are individually and
nore preferably| {n their entire&y Bsjsgntial for binding to SDF-1. The
central stretch| & nucl gotildeg of| &l i dentified sequences of Type A SDF-1
bi ndi ng nucl ei c| &ci dg sHar g t HeSseguerce | AAAGYRACAHGUMAAXAUGAAAGGUARC
(Type A Formul at's 1, SEC)IE)NKI?WE?, wherepy XA is either absent or is 'A
If "A is absenﬁf t hg sgqugnceg gﬁ Bhes central nucl eotide sequence can be (
AAAGYRACAHGUVAA- EIGAAAGGUARG A .
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sumari zed as Type A Fornmula-2 , SEQ ID NO 75. Type A SDF-1 binding

nucl ei caci d191- A6(central nucl eoti desequence: | AAAGUAACACGUAAAAUGAAAGGUAACI
, SEQ | D W@ 20bAs318r ryi ng the additional nucl eotide ' Apcwirgpbér/obdses centr al
nucl eoti de sequence and still binding to SDF-1 |let conclude an alternative
central nucl eotide sequence ( AAAGYRACAHGUVAAAUGAAAGGUARC , WO

2012/ 031773PCT/ EP2011/ 004554 20

The present invention is further illustrated by the figures, examples and the sequence listing

from which further features, embodiments and advantages may be taken, wherein

Fig. 1 shows an alignment of sequences of SDF-1 binding nucleic acid
molecules of “type A”

Figs. 2A+B  show derivatives of SDF-1 binding nucleic acid molecule 192-A10-001
(SDF-1 binding nucleic acid molecules of “type A”);

Fig. 3 shows an alignment of sequences of SDF-1 binding nucleic acid
molecules of “type B”;

Figs. 4A+B  show derivatives of SDF-1 binding nucleic acid molecules 193-C2-001
and 193-G2-001 (SDF-1 binding nucleic acid molecules of type B);

Fig. 5 shows an alignment of sequences of SDF-1 binding nucleic acid
molecules of “type C”;

Fig. 6 shows derivatives of SDF-1 binding nucleic acid molecule 190-A3-001
(SDF-1 binding nucleic acid molecules of “type C”);

Figs. 7A+B  show derivatives of SDF-1 binding nucleic acid moleculs 190-D5-001
(SDF-1 binding nucleic acid molecules of “type C);

Fig. 8 shows derivatives of SDF-1 binding nucleic acid molecule 197-B2
(SDF-1 binding nucleic acid molecule of “type C”);

Fig. 9 shows further SDF-1 binding nucleic acid molecules molecules which
are, in addition to other SDF-1 binding nucleic acid molecules, also
referred to as SDF-1 binding nucleic acid molecules of “type D”;

Fig. 10 shows the efficacy of SDF-1 binding Spiegelmers 193-G2-012-5’-PEG
(also referred to as NOX-A12), 197-B2-006-5’-PEG, 191-D5-007-5-
PEG and 191-A10-008-5’-PEG in a chemotaxis assay with the human
T cell leukemia cell line Jurkat whereby cells were allowed to migrate
towards 0.3 nM human SDF-1 preincubated at 37°C with various
amounts of Spiegelmers 193-G2-012-5°-PEG, 197-B2-006-5’-PEG,
191-D5-007-5’-PEG and 191-A10-008-5’-PEG, represented as
percentage of control over concentration of Spiegelmers 193-G2-012-
5°-PEG, 197-B2-006-5’-PEG, 191-D5-007-5’-PEG and 191-A10-008-
5’-PEG;



85 Type A Fornmula-3, SEQID NO 76). Exenplarily for all the other nucleic
acids of Type A SDF-1 binding nucleic acids, the Type A SDF-1 binding

nucl ei ¢ awoaodBd1730- 001 was characterized for its bi ndipog/Exkétiinoisgs t o
human SDF-1. The equilibrium bi nding constant KD was determ ned using the
pul | -down bi nding assay (KD = 1.5 nM and by surface pl asnon resonance
measurenment (KD = 1.0 nM. The |IC50 (ig;hi bitory concentration 50% of 0.12
nM for 192- A10- 001 was neasured using cell culture in vitro chenotaxis
assay. Consequently, all Type A SDF-1 binding nucleic acids as depicted in
Fig. 1 were analyzed in conpetitive pull-down binding ass

192- A10- 001 Fighd ATy pe ShOQEJFthE oifigaenh @t nBRF dli cbnahngjssplwhsml‘ﬁm -ALD i1
showed equal bi ndi ng affl 0-001 I8 1
experiments. Waker of %atxlé ?SSS%§ %tg%ﬁéaﬁ%fnfuef‘)rrﬁ'necﬁﬁgal ﬁ.@%@%@?&@e{eby

bi ndi ng nucl ei ¢ aci ds c’bﬂ? kab all%ﬁfeﬁl@o thdgtate towrds EQG, nM2hldhin $DE-IGL1,
192-H11 and 191-A6. The Type A SDE-1 binding nucleic acids 192-D10 192 E9
and 192-H9 have much \W&ikebagchal 35 Githnyaripus rapuntpoiaBrigegmer NQX-Al
mentioned above, the T & g g C10
exhi bit equal binding é?‘??ér?}t?ﬁggsté %@Q%@%%%?K%Sﬁg%e&@é%ﬁ% %%‘3‘ ghow
slight differences in NOX-Al2J eoti de sequence of the central stretch of

nucl eoti des efore the consensus th ee cul.es
Dimdtng to &% 10 ¢ PHSte: Fcatmet o R apimding \risstse b 12 e by
the nucl eotide sequencg, %&@m@s@sﬁmﬁ&n&mﬁ Eopriimtioida cGEQ | D
NG 77)) whereby the nugl eoti de sequence of the central %?rteg:rﬂimo ©

nucl eoti des of 192- A10ir@di93hwbeneby celds wergadioned tAMADBIRNONIGICAAMGNWTGCUAGC

, SEQID NG 84) rep ts the,nugl eo uence W th h b i ndi ng
affinity of Type A SDI'—ﬁiﬁa Eﬁ“?%lbﬁ'ﬁgl i é%{gl%@g Brpus oa]m%‘il&s (9ut§ l?g‘{l}]ﬁl U'si x
nucl eotides of the 5 'N@XUAm2|re}§rE§eQ1'téahas( péreénta@d 6f e@tirdl v chihdesirati® 6f nal
stretch) of Type A SDF-1 bindi ng)éguc eic acids nmay hybridize to the

respective five or sixSmegelmetN Ad@t of the six nucleotides of the

3 termnal ot oh (Aager BLELARLY Qra8nPac HLe TiRindl NSRS Gaf oM

term nal hel’i Al t hou hese nuc S are Vv severa

positions, the differ etmtanmmdlsaﬁsaﬁezsthahé hmﬁ@prdthfelldtmmwnelbtmé BWel178 six
out of the si x nucl eoti des of the 5'- -termnal stretches each. The
5 -terninal and 3'-ter¥eiaby §?1F5eYV§F?e§11‘6’F’edr§ﬁb§“$(anf’“@“ﬂﬁ AdIY A §P§ ]aC| ds

5 termnal st retch (ROREUHIE ST MECVERRS i W B SBeRAme MoiAR,
WO 2012/ 031773PCT/ EP2G¢preSéit&bds ﬁ&centage of control over concentration of Spiegelmer
NOX-A12;
Fig. 13 shows the efficacy of SDF-1 binding Spiegelmer NOX-A12 in a
complementation assay with CHO cells stably expressing CXCR7 and B-

arrestin both fused to a fragment of B-galactosidase whereby CXCR7 of
the cells were activated towards 10 nM human SDF-1 preincubated at
37°C with various amounts of Spiegelmer NOX-A12 represented as
percentage of control over concentration of Spiegelmer NOX-A12;

Fig. 14 shows the inhibition of SDF-1 induced sprouting by human SDF-1
binding Spiegelmer 193-G2-012-5’-PEG (also referred to as NOX-
A12) and by PEGylated Control Spiegelmer in aortic ring sprouting
assay, whereby rings from rat aorta were embedded in collagen matrix
and incubated for 6 days with SDF-1 with or without Spiegelmers (a:
control; b: 10 nM SDF-1; ¢: 10 nM SDF-1 + 1 uM human SDF-1
binding Spiegelmer 193-G2-012-5’-PEG; d: 10 nM SDF-1 + 1 uM
PEGylated Control Spiegelmer);



stretch (' YRYDSY', Type A Formula-5-3'). Truncated derivatives of Type A
SDF-1 binding nucleic acid 192- A10-001 were analyzed in a conpetitive

pul | - downwbi2oto3g77assay vs. the original nol ecul e 192- ApeTAP201a004554

192- A10-008 (Fig. 2A and 2B). These experinents showed that a reduction of
the six term nal nucleotides (5 end: GCUGUG 3'end: CGCAGC) of 192- A10-001
to five nucleotides (5 end: CUGUG 3 . CGCAG) of the derivative

192- A10- 002 coul d be done wi thout reduction of binding affinity. However,
the truncation to four term nal nucleotides (5 end: UGUG 3 end: CGCA,

192- A10-003) or |ess (192- A10-004/ -005/ -006/ -007) led to reduced binding
affinity to B®AS1 (Fi ghoya)the Tibibifiane phiSk¥d1 5ndyced nipseutingn by Jrumasy §DFa
stretches with a | engt f &V f,eRIaAHed O i yatiygs of
Type A SOF-L bi ndi ng riaf et EpaRte SHiGP YR SSLEER TR R Ct SANORS 2
can be described in a gtheind by AEGYlatetl cCoritivd Spiedetned iabhorsicr@ig bprouting

(' X2BBBS', Type A Formula-6-5") and of the 3" -termnal stretc - SBBVX3';
Type A Fornul a-6-3'), W%’B?e% sprouting flices 3E& sovg} a5 %‘ea%*}'aéh(f%%? figgs
either absent or is 'S o of P=Tor 2 ' ' i nal
stretches has an infl ieﬁcc-éhglr@?h gg’éng?lﬁgqggﬁ?ﬂﬂ 3£§$éh%%gtlxa&s§§§?t Eﬁ\rg]l ng
nucl ei ¢ acids. This i scomtbl NMapnsSWbitmeybtestt pe= AWOPEI t*:athedwald® Fo- SDFahdt-

192- E10, but al so by derivatjiyes, of. 192-A10- 001 ( Ei 2B) he central
Stretoh of 195 F10 andwret e0b Lp@UrgreEmes [p3rG3R 1S RO 1o sEet ot
conprise slight differgeRst fbnldigt Br SEHF MMam- WISy A&d:; 5t 09bgh and at the
5'-end of 3'-termnal stretch resulting in reduced binding aff .X The

inity.
subst it uti orfigflés' - arsho®s-theefficaey ohbumeniSIes biglia Spiegalner 13to Type

A SDF-1 binding nucleic acid = > b ([BCC}CG ngl,

(192- A10-015) result easeflﬂﬁﬁe r@ﬁé%g%%@; r%ll%f Pi n'iafajgv\ﬂ:elll’l%e STIEERY ons

by “GCGAUG and ~ CCCGCC copfigentAhfriR8 BM esttdrhAd M 5S a¢tls Bedieiimg SIDFi1nivieye as

shown for 192-A10-002 (Fig. 2B). Additionally, nine derivatives of TyEe A

S([))Eé} biO 23} ngogglcl ei0 Z la@mlwteé{bzambumm S(Iafgiz-?ndlog magehae%yoxoﬂa ;; oher/

- - - - - - a - -Ler 3

nucl eoti des respective 03}"@%% éo%ags%d@gé‘&glp?%ne%e%epﬂ?hr&elcr t‘ﬁ%‘ﬁ&“ﬁg a Ii nity

\l;_s. OI_192- A]}?-_ OQéL 0{ [ tSESFn?rMB%IETHBGC?l&wa&Qre@%H wittol hxl\EéVﬂatm&;{i ét()sm?(drs:ahd

very mich weaker bi ndi G M ot GrERerl 48 Lot AQHOMSSY GSPR- MUIBE i des

formng a term nal hely g < : Nt el ye A Nl Quc { des,
Reéagefif; E’?ﬁ)r]{%% ﬁljd@%@@§DWI\f v 6.@%@3«, PUCH 8063

ndequently, t ( C f

respectively (Fig. 2B). e sequence and the nunber o
nucl eoti des WO 2012/ Q3dd-taRAThipeded 1304554 87 of the 5' - and 3'-term nal

stretches are essential for 6 an_effective bindi .to SQF-1. As r
Type A SDF- ¥i&ilfdi ng nifemsithe sHicgey fgby‘ﬂi‘@- Z?Mﬁgggﬁﬁﬁlpﬁfé @ﬁg\f\%}%&’arred
combi nation of 5'- andn@ibif @E Prolderas %qu{i#k%t 8¢IR inCdd@ire atich sESHRAGS(D' -

bh
and 3'- termnal stretches of "Type A SDF-1 binding nucleic acid
192- A10- 002) and " GCGU@lIsarwherad@CBAIring5 stromald MS-5t eells sa¢reting e¥ldhds weire Type
A SDF-1 binding nucleic acid 192- A10- 008). However, mi_ni the.5:.-and
3'-termnal stretches IBF%tffd t“gﬁ} é‘&?relaﬂ% Ogﬁﬂ{ritl%}snaf%amﬁﬁc |FE:1 g’érlldd%gt he
generic formula for thgpisgeliner NOMIA 19t T&kaNcdls WotBaddeSE-the dunfidemoMsus! ei ¢
acids is 'XI X2NNBV' (Type A Formula-7-5') and the generic formula for the

3' -terminal stretch ofceflyjryen agdcell poyms eere uneasteedaafters 4P shours NNk
T A F |l a-7-3"), (/6. IS S QP XR=gS # xS
(s, For 13 sl Ghce R e i o

and X4 is 'Y or abse or absent, i5'S or
absent and X4 is absenp = 0.0008r(des-tdiled pirplatrad t-teky); Spi egel ner' s pl asma

residence tine in vivo, Spiegelnmers 192-A10-008 s cqval ent | u dto a
40 | (Da pol ydeni et gﬁlgvevdhe(qfﬁeséyn%ﬁl @trparth?’hlebsl b §beSies NOReR £ o
chapter 2. The PEG i gty 0aHP dodf HLRNAE NSRS IE TIRAE cAR! BNGdroh&itin,
inhibit SDF-1 induced chenotaxis.
whereby Jurkat cells were incubated with SDF-1 alone (A), with SDF-1
and increasing concentrations of human SDF-1 binding Spiegelmer
NOX-A12 or with SDF-1 and increasing concentrations of control
Spiegelmer revNOX-A12 (B) for 30 minutes and seeded on fibronectin

coated plates for 15 minutes; cells were subsequently washed off with



SDF-1 binding nucleic acid nolecules of type B As depicted in Fig. 3 al
sequences of SDF-1 binding nucleic acids of type B conprise one central
stretch olonucdmwetizdes which is flanked by 5 - and 3'-t ecwmipradi1sbv4ses ches
(also referred to as first and second termnal stretch of nucleotides) that
can hybridize to each other. However, such hybridization is not necessarily
given in the nolecule. In the follomﬁn%kéhe terns ' SDF-1 bi ndi ng nucleic
acid nol ecul es of type B and ' Type B -1 binding nucleic acids' or Type
B SDF-1 binding nucleic acid nol ecul es'are used herein in a synonynous
manner if not indicated to the contrary. WD 2012/ 031773PCI/ EP2011/ 004554
88 The sequences of t Hacdiapndatiaghsdesllpivers quantified using Gsdl TterrGlodiaagsnti ween
t he SDF-1 bi nding nucIéH IQawgal i nfluences the binding affinity to
SDF- 1. Based on bi ndi ng ana ysi's of the different SDF-1 binding nucleic
acids, the central stretch of nucleotides and its nucl eotide sequences as
described inthe followng are individually and nore preferably in their
entirety essential for binding to SDF-1. The central stretch of nucleotides

of all g.denbieflit eNFELLICMEThA binkHumdd SPFCY nucl ei ¢ aci ds 193- C2-001,
193- G2- 001, 193- F2-001, 103- Gl- 002, 193- D2- 002, 193- Al- 002,

In the following the terms ‘nucleic acid’ and ‘nucleic acid molecule’ are used herein in a
synonymous manner if not indicated to the contrary. Moreover, the terms ‘stretch’ and
‘stretch of nucleotide’ are used herein in a synonymous manner if not indicated to the

contrary.

L-nucleic acid molecules that bind to human SDF-1 and the respective nucleotide sequences
are depicted in Figures 1 to 9. The nucleic acids were characterized on the aptamer, i. €. D-
nucleic acid level using competitive or direct pull-down binding assays with biotinylated
human D-SDF-1 (protocol, see Example 3). Spiegelmers were tested with the natural
configuration of SDF-1 (L-SDF-1) by surface plasmon resonance measurement using a
Biacore 2000 instrument (protocol, see Example 5) and a cell culture in vitro chemotaxis

assay (protocol, see Example 4).

The SDF-1 binding nucleic acid molecules exhibit different sequence motifs, three main types
are defined in Figs. 1, 2A and 2B (Type A), Figs. 3, 4A and 4B (Type B), Figs. 5, 4, 7A, 7B
and 8 (Type C). The nucleic acid molecules exhibit different sequence motifs. For definition

of nucleotide sequence motifs, the IUPAC abbreviations for ambiguous nucleotides is used:

S strong GorC;
W weak AorU;
R purine Gor A;
Y pyrimidine Cor U;
K keto GorU;
M imino AorC;
B not A CorUorG;
D not C AorGorU;
H not G AorCorU;



193- D3- 002, 193-B3-002, 193-H3-002, 193- E3-002and 193-D1-002 sharet he
sequence | GUGUGAUCUAGAUGUADWGGCUGNUCCUAGUYAGA ( Type B Formula-1, SEQ ID
NO 52). wbeofd@B13bi ndi ng nucl ei ¢ acids 193- Q- 001, 19BcCA:roeil/oouses
193-F2-001 that differ in one position of the central stretch of

nucl eoti des (consenus sequence of central stretch of nucleotides:

| GUGUGAUCUAGAUGUADUGGCUGAUCCUAGUCAGA 2£4Type B Fornul a-2, SEQ ID NGO 53)
were anal yzed in a conpetitive pull-down binding assay vs. the SDF-1

bi ndi ng nucl eic acid 192- A10-001 (KD of 1.5 nMdetermned in a pull-down

bi ndi ng assay, 1C50 of 0.12 nM_. Each of the SDF-1 binding nucleic acids
193- G2- 001, M93- o1 andh #08-9rHishowed superior binding to hunman SDF-1
in conparis to §DF- 1 bi ndj i acid 192- A10- 001 whereby the binding
affinity of q\T93- é%‘i 001 is %Bgoo Cdag} ?93- C2-001 and 193-F2-001 (Fig. 3).
The datlnestligdiested td thetcohtrarydady mucdgic acidriseqlvaceucisgotnateofsagiehecanddioxefie
central stretch of nucleotjdes of SDF-1 binding nucleic acids 193-G&2-001,
193- C2 Tewpectayaly. 19 mdeatesln the,3” mwh3' Hracti@Rce on the binding affinity to
SDF-1. The SDF-1 binding nucleic acids 193-Gl- 002, 193-D2-002, 193-Al1-002,
193- D3- 002, 193-B3-002, 193- H3-002, 193-E3-002 and 193-D1-002 showed

r educeSDF1dbinding nuelvivincidoldcules afapperi son to SDF-1 binding nucleic acid
193- &2-001. .SDF-1 hi ndi nucl ei c id 193-&- 001 was,characterized for
its birth éamatre@ilﬂililg- ? &qﬂwn@@mfi@%gg&m PRIFG A ARATFGRsSrAfr BRE AD
vas deliipraedndiciil WhacRyt hadleuchbiling ARy by 12 frsfts3 mindNfaa!fe 0.

(i nhibitory concentration 50% of 0.08 nMfor 193-&-001 was neasured using
a cel | seadndu(®-)i wermirtal ctretvbnofi auclsotaks afplsoFmfierredt ko @s dirss iteermual | gwtéhde$ out

f th i | eqti d f the.5 -termpal tch of SDF-1 bi ndi | ei
aci do. RUSERIR RLAsPot freh B el BT Settoy ol sfeiehy gl bndiadodrsn ° °
nUCI COgleSHheidhuBh I BRIn Bkhibs el B PO ABC! @i ¢ aci ds 10

forma term nal heli x.

In the following the terms ‘SDF-1 binding nucleic acid molecules of type A’ and ‘Type A
SDF-1 binding nucleic acids’ or Type A SDF-1 binding nucleic acid molecules’are used

herein in a synonymous manner if not indicated to the contrary.

The sequences of the defined boxes or stretches of nucleotides may be different between the
SDF-1 binding nucleic acids of type A which influences the binding affinity to SDF-1. Based
on binding analysis of the different SDF-1 binding nucleic acids summarized as Type A SDF-
1 binding nucleic acids, the central strectch of nucleotides and its nucleotide sequences as
described in the following are individually and more preferably in their entirety essential for

binding to SDF-1.

The central stretch of nucleotides of all identified sequences of Type A SDF-1 binding nucleic
acids share the sequence AAAGYRACAHGUMAAX,UGAAAGGUARC (Type A Formula-
1, SEQ ID NO: 74), whereby X, is either absent or is “‘A’. If ‘A’ is absent, the sequence of the

central nucleotide sequence can be summarized as Type A  Formula-2

(AAAGYRACAHGUMAA-UGAAAGGUARC], SEQ ID NO: 75. Type A SDF-1 binding

nucleic acid 191-A6 (central nucleotide sequence:

[AAAGUAACACGUAAAAUGAAAGGUAAC], SEQ ID NO: 54) carrying the additional

nucleotide ‘A’ within the central nucleotide sequence and still binding to SDF-1 let conclude

an alternative central nucleotide sequence (LAAAGYRACAHGUMAAAUGAAAGGUARG,




WO 2012/ 031773PCT/ EP2011/ 004554 89 Al t hough the nucl eotides are variabl e at
several positions, the different nucleotides allow the hybridization for
four, fiweoQo1%izx7eucl eoti des out of the six nucl eoti depc@®fepbfg/obiss4 and 3' -
term nal stretches each. The 5 -termnal and 3 -term nal stretches of SDF-1
bi ndi ng nucleic acids as shown in Fig. 3 can be summari zed in a generic
formula for the 5 -terminal stretch (" XI X2CCRWG whereas Xl is '"A or
absent, X2 is 'G) and of the 3 -term™al stretch (  KRYSCX3X4  whereas X3
is 'G, X4 is 'LP or absent). SDF-1 binding nucleic acids 193- Gl-002,

193- D2- 002, 193-Al-002 and 193-D3-002 have weaker binding affinities to
SDF- 1 dlyphdubrmileyd, SkL 8 IN@: 7@ Exemalarite forral thetatkeratuclsic acids ebilyaedh wi t h

e MR B FOUS L b W BT
193- Al Q3cRAskdIR? ‘1{5)3519&53g Y niBE th@na® SDIFe1. M uilbrivih Gikihg desstan&p

sequence of the 5'- -termnal stretches. Truncated derivatives of the

SDF- 1 bvascdetﬁgnmﬁ@il @al@g dm pell-dogn tinding assey (Kas=d25 o) andrly swrfacgRlasmen a

conpetitive down di_n 0 Ay
respectrﬁ%ﬂfp(lﬁaﬁure&}fnpﬁlg aﬂﬁ }s,rél\ézlgﬁ%aﬁhﬁegﬁ rglcjoh rc?%%ﬁ (gfgodbchl}w on of
the si ot By2TANGI00M ucdseﬁeasd&,sl l(Sﬁ]ge@dell AGIREIR; vBr@dSTd:mdtmd)ly dfor&@&ue:htly,

bi ndi ng nucl ei c aci ds 193-&-. 001 and 193-C2-0Q01 to fflfrﬁf)rzgad eoti des

(5' endalldomed SPIshdindipgoasleic @agyisiag depictedunddegwi Weres 1P A fQpgtitive
affinit 1 ) r i t ant
KD was g%déor%ﬁ% %ﬁ%ﬂgg ngq{sh%%OQ@gmﬁthg%?%;S [zbagg al%} K%h§é18&3£§1dl\squ@2,i@ re

t r uncatandn19Cfl Oushdqveéde redjualCHiiding' afficiitidsAGS; 192081EGDO008) thesel eompetition

nucl eoti des (193-C2-004, .193- C2-005, ,193- 06,. 193- 7 esulted in a
r educe@XBYTHRENY Weakeli byding afpity W éﬁe’Wé‘é‘e‘i'Tg%rs dveg ‘Abgﬁfo ?n% ‘Elﬂg nucterc
conpet i fi4N opud | q. d@m]:m Nghng, amay1d, DA 19216¢1 Nig)-Hot ig BAdNENTRe of
the five term nal’ nucl edtides ‘at the 5 - and 3'-end, respectively, has an

i nfl uerquaeoA $DE- b bivdiimgy naéleicnagigs d192£II!IO 1192 E%ilamg R HEi bavecmast Wepker

substitu mnal nucl eoti des ~GCAUG and "~ UACGC
(193- CEP'B% f%%-‘/é%a“w &O‘t‘) and ~ CGCGC (193-G2-013) resulted in a

reduced bi ndi ng affinity. Additionally, the four different deri vati ves of
SDF-1 binding nucleic acid 193-&-001 with a termnal helix w a (t;h
of fourAvmertigeidraboye.rthe Tope uAdspF( L dmdam 0l1¢4¢lc 2gig5}92-Bi band d?%)c We‘?@lbl

A

nucl eotyjudrRstidd &qﬁ@ﬁ&rﬁﬂtﬂé cén@xfal atfete Bﬁﬁlﬁdlétﬁldbs Nihierefoteth&SBbnstnsubequence of
5 -termnal and 3'-ternmnal stretches with a length of. five and four

nucl eotth@&ge@miqﬁelea dindjng to,8BF ok withpalmos; theisage L&H affipity cpg be pymmasizeg) 3
and 193,z 38dedias ;anwgnae AN AT AN AR RAR RAA ZSRITAREP A b 0 om0 and

4B can ehe tretc

et 1T C—1 O o a 1T Ul U1me—o = LET 11

(" XI X25588Q ID N@r'ﬁﬁ))/w}%reb tRd AGdEotidéselGeret olff e edasanstrach oﬁnudreqncmdf of
the 3'-termnal stretch (° vssxsmand_\me&ws_e. £ bsent or is
'C  and924A1G:08b<runicotide @hm@ef AAMEAHGICAMHGAAAGE é 35K Hd1
and 193-C2-01 and th rivatives 193- 12 an rred
conbi niﬁ'&zﬁ o‘i’ep%esentéﬁlbe %“c éﬂﬂ?h HACSE r%’ffﬁ'@qb @mﬂ@M %(y gpﬁ (grb‘riénf 1ralal
stret chyindin nud1dicQld¥3 X4’ (3 -term nal stretch), whereas Xl is either 'A

or absent, X2 is G and X3 is 'C and 'X4 is "I _J" or absent. However,
conbining the 5 -and 3'-term nal stretches of all tested SDF-1 binding

nuct el Gl It M SPIRL 16 [AUEMARS| AT thk O errahff Bdie (A6 GLeltelTio S ke

bi ndi n crdsis the generic tormul a
3 - ter Nfehdihalsdteadh lof $pe A SDFldli bigdimgaheleic anddmayélybﬁ&ﬁsmm respdaeveﬁse X1

is "A or absent, X2 is | 4 isor absent; absent,
X2 is @ sipmuglsglas outzof; %16 s “H?lea%%"én‘fafn'g‘ﬁé starmugal, geet .(also | dfered §9

second terminal stretch) to form a terminal helix. Although these nucleotides are variable at

several positions, the different nucleotides allow for hybridization of five or six out of the six
nucleotides of the 5°- and 3’-terminal stretches each. The 5’-terminal and 3’-terminal stretches
of Type A SDF-1 binding nucleic acids as shown in Fig. 1 can be summarized in a generic

formula for the 5’-terminal stretch (‘RSHRYR’, Type A Formula-5-5”) and for the 3’-terminal



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

Spi egel ners 193-&2-012 was covalently coupled to a 40 kDa pol yet hyl ene

gl ycol (REGRommiset7y at the 5'-end as described in chapt ecTA&P2011/004554
(PEGyI at ed- nucl ei ¢ acid nol ecul e: 193-&-012-5'-PEG al so referred to as
NOX- Al 2) . The PEGyl ated Spi egel ner NOX- Al 2 was anal yzed in cell culture in
an in vitro chenotaxi s-assay and an inji bition of SDF-1 induced chenotaxis
was determ ned (1 Cso of 0.2 nM. The Gyl at ed Spi egel mer NOX- Al 2 was

anal yzed by Bi acore nmeasurenent and a binding constant (KD) of 0.2 nM was
determ ned. SDF-1 binding nucleic acid nolecules of type C As depicted in

Fig. 1|zstranch (SERYBPSYes Twpe Adiormuld-$rdi gl Hpedted derbiatives off Tynepd SOcdbpdiag one
: y i . o .
ctr ot ol Gl 192, AHEDGP WRE andl0) i £ hBBIHRE: B Bpom Mifiude asBhlihe

st r et choriginahusdleaile AR} A10:01 cad hgDAIIGHIOS (Kigedahawd 128). THewe ¢gperirsents
hybri di zation is not necessarily given.int

2012/ 03h7sbchrtER2Gedyctionseh the " §iK terwinab) P@iﬁqrgg)‘lefe F Tk S CUSEG; iond ng
nucl ei g:%@%g;}_‘f}ibﬁﬁ%%m%oﬂ ooﬁvgnuéﬁgtrir%ﬁgeﬁnﬁz TTGU@! MEhAICHUEAE) Gr A ds’

or Typ I ndi ng nuclelc aci ules'are used herein in’a
synony rdetisatimen2-Ail 0-002tconhitibe dbeel withouh eeduotion af pindite affmitye Hoesver, thhie

defined b tretch . j f 1 be; - 1.hj ndi
nucl o R Qo fsEnianrarsidie i entcUTUG, Biefth ag ity - AforlsBEprttss
Based qoRiangiong/ g@tg/éﬁbé/ Qfg_?} e &l tdREen bindiy afmﬁtgddongnpuc (B C2A] Uhe

summari zed as Type C SDF-1 binding nucleic acids, the central stretch of
nucl eotdettmwingdd’ iterminalcind Yt itemisalpirstrbes adthdelsogthid divierandHeur mydlensidag ofir e

i ndi vi dual, | nd ep ly.in their I sential.fer bjnding to
sort. Aettialye SOmelh Rt T Riindmicife ol e Al GofT A Py Ol L&
Type C28DEanl bbidesirit@d Ncd gbferRCiomut fdretht e-ts@tiHgangetch (‘X,BBBS’, Type A
| GAUYAGGGCUHRXAAGUCGAE (Type C Formula-1, SEQ | D

Formula-6-5’) and of the 3’-terminal stretch (‘SBBVX;”; Type A Formula-6-3’), whereby X,

is either absent or is ‘S’ and X3 is either absent or is ‘S’.

The nucleotide sequence of the 5’- and 3’-terminal stretches has an influence on the binding
affinity of Type A SDF-1 binding nucleic acids. This is not only shown by the nucleic acids
192-F10 and 192-E10, but also by derivatives of 192-A10-001 (Fig. 2B). The central stretch
of 192-F10 and 192-E10 are identical to 192-B11 and 192-C10, but comprise slight
differences at the 3’-end of 5’-terminal stretch and at the 5’-end of 3’-terminal stretch

resulting in reduced binding affinity.

The substitution of 5°- and 3’-terminal nucleotides ‘CUGUG’ and ‘CGCAG’ of Type A
SDF-1 binding nucleic acid 192-A10-002 by ‘GCGCG’ and ‘CGCGC’ (192-A10-015)
resulted in a reduced binding affinity whereas substitutions by ‘GCGUG’ and ‘CGCGC’
(192-A10-008) resulted in same binding affinity as shown for 192-A10-002 (Fig.2B).
Additionally, nine derivatives of Type A SDF-1 binding nucleic acid 192-A10-001 (192-A10-
014/ -015/ -016/ -017/ -018/ -019/ -020/ -021/ -022/ -023) bearing four 5’- and 3’-terminal
nucleotides respectively were tested as aptamers for their binding affinity vs. 192-A10-001 or
its derivative 192-A10-008 (both have the identical binding affinity to SDF-1). All molecules
showed weaker, much weaker or very much weaker binding affinity to SDF-1 as 192-A10-
001 (six nucleotides forming a terminal helix) or as 192-A10-008 with five terminal

nucleotides, respectively (Fig. 2B). Consequently, the sequence and the number of nucleotides



NO 108), whereby XA is either absent or is "A'. Wth the exception of Type
C SDF-1 binding nucleic acid 197-D1 the central stretch of nucleotides of

al | identwbizeth/seguences of Type C SDF-1 bi ndi ng nucl ei ecagprdsi1shase t he
nucl eoti de sequence | GGUYAGGGCUHRAAGUCGE (Type C Fornul a-2, SEQ I D NGO
109). Type C SDF-1 binding nucleic acid 197-D1 (central stretch of

nucI eoti des: | GAQUUAGGGCUAA- AGUCGAH (SEgS I D NO. 56) m ssing one nucl eotide
"A" within the central stretch of nucl’eotides and still binding to SDF-1

| et conclude an alternative central stretch of nucleotides

dGGUYAGGGCUHR- AGUCGE Type C Formul a-3, SEQ ID NO_ 110). Initially, all
Type Cofthe 3'- @nd'élﬁ@mw|sgp@h@§cara§swgndefpréﬂ@ﬁfectthiwgdms QS -hrA$ BV i n a

conpeti I n v, 1 id
192 a1dtod TP SPTE ShMEk ARSIl 10T IO A T 12 AENT W pREn !

pl asnmorombiifiencef feasid 8Mestindnal | stfefthes QrdZCWUGThdeﬂﬁCECBDE--laM ridi ng
nucl ei ¢ acids 191-D5-001, 197-B2.. 190-A3-001,. 197-H1 &Jgigl—?‘&gz}&éﬁ ch}
showed t%&k@rmﬁﬁl‘n‘ﬂi‘ A Tap¢ AnSPFek bindipg nuptein pgidyb42-Ad 0:d9d) and ('§

exper | RpgicsCMep K XeSHAq! e alidl1 A 10-

197- Blr@lg? SK\@% % hﬂdgtl%gcé@% E?CSNP\SA) gqrrghgic% esc or aderl vatives

t her eof008kr e furt her char acterized by further conpetitive pull-down binding
assays, plasnon resonance nmeasurenents and an in vitro chenotaxis assay.
The Type C SDF1 bi nding nucleic acid 191-D5-001 was characterized for its
bi ndi ngqA{dvieR domBiRinB UHB S’ ARk -3k- mﬁhaaﬁrétaﬁ-smll kREddUTy i AASDE-CoRRhimNt KD

was determ ned by surface plasnon resonance
2012/ 03wTIeBRCIUsERS garerigdfiagaulagor tﬂneésmremaltstr(elcb of Typg AMPF-IThiadingguicleic

i nhibit G n of 0 191- D5- Asyr ed usin
ool § ke R (3ne A Fafhuliis N AnOlhs R orie 1R 1T SRk inat S
SDF-1 Rirgdhnef Tyisd & SDFECT biddidg BdcleRs aditsnag ‘SNBNIXDGS qtyp@rpmmadul@w syr face
pl asnmon resonance neasurenent (KD = 0.9 nM its 1C50 (1 nhi b|tory

concentyhgréasn 50% of 0.2 nMwas anal yzed |n a cell-culture in vitro

chenot S h t b 6,¢C SDF-1 binding nucleic
aci ds ?élélg %?f%ser;l;dségsi‘% iﬁgg\}g ?ﬁ%%‘él m '[%gl né’i ng affinity to SDF-1
(Fig. Drand 8). Type C SDF-1 bi ndi ng nucI e| c acid 190- A3-001 conprises a
5 -terminal_ stretch of 17 nucleotjd UGAGAUAGG , SEQ I D NO 220)
and a 3518 @8bsenhal 18t < @hseat, 7&3215n§c¢fe66>§¢f&é‘§ LatRPBEUCACG , SEQ | D NO
221) whereby on the one hand the four nucleotides at the 5 -end of the
5 -termnal stretch and the four nucleotides at the 3" -end of the
3' -t er ih pader 4 peiaty the plegblmeatiszdashe residenazttire int ove,Bmegelmens 1ORaA 10108 x.
Al ternativel e nuc otld int 5 rmnal stretgh na
hybri divZ8 ‘f q‘?gyrﬁf’élpl@gt ﬁodés @}i)e&yefwl?}?eg col @é‘r@%&?‘”?’?’r@t@ﬁ 5 r’ldogsm a
term n@Esé?ﬁJeMn cﬁﬁﬂt&dycfﬁé)PEG%Gi E§ AU ﬁﬁfdeﬂ@e’%&%pie‘%@ln@rs befeRty @l inhiBiet ch
( UGAGAUAGG ) and to ten (' CUGA nucl eot’i des of the
‘-ter rﬁDfaﬂ 11$ducedcltrcn(10t®UGAUUCUC) of nol ecul e 190- A3- 001 does not have an
influence on the binding affinity to SDF-1 (190-A3-003; Fig. 13). A
reduction to eight nucleotides of the 5 -termnal stretch (' GAGAUAGG ) and
t o ni ngpYg! RAdinG KcRic 4di@ nivleduésbftppe Bt retch (' CUGAUUCUC ) of nol ecul e

190- A3- 001 does not have an influence on the binding affini tﬁ/ to SDF-1
(190- ARADdepicted én Fegy 3 atheequgugesiasrSfml tinding quelsitsecds okpstB LODPASE 082 was

determn t a ce
o8 I Bl LA Ao et oty 2By rstLe
concent afsi first 2089 seodnd tekmihd] f retchO 6f Adele0tdes thareesl hgbridiaé ng e&ch other.

cell-culture in vjtro chemptaxi s assay. .However, Ehe truncation to two

nucl eottieyseyersuehhhybsidizationiinaet necessprily givensa thome efdley strong reduction of
binding affinity (190-A3-007; Fig. 6).

In the following the terms ‘SDF-1 binding nucleic acid molecules of type B’ and ‘Type B
SDF-1 binding nucleic acids’ or Type B SDF-1 binding nucleic acid molecules’are used

herein in a synonymous manner if not indicated to the contrary.



The Type C SDF-1 binding nucleic acids 191-D5-001, 197-B2 and 197-H1
(central stretch of nucleotides: | GGUUAGGGCUAGAAGUCGE , SEQ I D 57,

197- H3/ 194 0Ab1wentral stretch of nucl eotides: | GGUUAGCBCUEBAAGIGSE , SEQ
ID NO 58 and 197-E3/197-B1 WO 2012/ 031773PCT/ EP2011/ 004554 93 al nost

I dentical central stretch of nucleotides (Type C formul a-4; nucleotide
sequence: | GAUUAGGGCUHGAAGUCGE SEQ IB; NO 111). 191-D5-001, 197-B2 and
197-H1 do

The sequences of the defined boxes or stretches may be different between the SDF-1 binding
nucleic acids which influences the binding affinity to SDF-1. Based on binding analysis of the
different SDF-1 binding nucleic acids, the central stretch of nucleotides and its nucleotide
sequences as described in the following are individually and more preferably in their entirety

essential for binding to SDF-1.

The central stretch of nucleotides of all identified sequences of SDF-1 binding nucleic acids
193-C2-001, 193-G2-001, 193-F2-001, 193-G1-002, 193-D2-002, 193-A1-002, 193-D3-002,
193-B3-002, 193-H3-002, 193-E3-002 and 193-D1-002 share the sequence
I[GUGUGAUCUAGAUGUADWGGCUGWUCCUAGUYAGG|(Type B Formula-1, SEQ ID

NO: 52). The SDF-1 binding nucleic acids 193-G2-001, 193-C2-001 and 193-F2-001 that

differ in one position of the central stretch of nucleotides (consenus sequence of central

stretch of nucleotides: |GUGUGAUCUAGAUGUADUGGCUGAUCCUAGUCAGG{ (Type

B Formula-2, SEQ ID NO: 53) were analyzed in a competitive pull-down binding assay vs.
the SDF-1 binding nucleic acid 192-A10-001 (Kp of 1.5 nM determined in a pull-down
binding assay, ICs of 0.12 nM). Each of the SDF-1 binding nucleic acids 193-G2-001, 193-
C2-001 and 193-F2 showed superior binding to human SDF-1 in comparison to SDF-1
binding nucleic acid 192-A10-001 whereby the binding affinity of 193-G2-001 is as good as
193-C2-001 and 193-F2-001 (Fig. 3). The data suggests that the difference in the nucleotide
sequence of the central stretch of nucleotides of SDF-1 binding nucleic acids 193-G2-001,
193-C2-001 and 193-F2-001 has no influence on the binding affinity to SDF-1. The SDF-1
binding nucleic acids 193-G1-002, 193-D2-002, 193-A1-002, 193-D3-002, 193-B3-002, 193-
H3-002, 193-E3-002 and 193-D1-002 showed reduced binding to human SDF-1 in
comparison to SDF-1 binding nucleic acid 193-G2-001. SDF-1 binding nucleic acid 193-G2-
001 was characterized for its binding affinity to human SDF-1. The equilibrium binding
constant Kp was determined using the pull-down binding assay (Kp = 0.3 nM). The ICsg
(inhibitory concentration 50%) of 0.08 nM for 193-G2-001 was measured using a cell culture

in vitro chemotaxis assay.

Four, five or six nucleotides out of the six nucleotides of the 5’-terminal stretch of SDF-1
binding nucleic acids may hybridize to the respective four, five or six out of the six

nucleotides of the 3’-terminal stretch of SDF-1 binding nucleic acids to form a terminal helix.



not share a simlar 5 - and 3 -termnal stretch (197-H3 and 197-E3 have the
identical 5 - and 3'-termnal stretch as 197-B2). However, the respective
ten (197-88.201t%81H3, 197-H3) or nine out of the ten (19pciPrErd®hlioodssy- Hl)
nucl eotides of the 5 -termnal stretch may hybridize to the respective ten
(197-B2, 197-E3, 197-H3) or nine out of the ten (191-D5-001, 197-H1)

nucl eotides of the 3 -termnal stretc Fig. 5). Thus, the 5 -term nal
stretch of Type C SDF-1 binding nucleit acids 197-B2, 191-D5-001, 197-HL1,
197-E3 and 197-H3 as nentioned above plus 191-A5, 197-B1, 197-H2 197- D1
and 197-D2 conprise a common generic nucl eotide sequence of ' RKSBUSNVGR
(Type cAlﬂnghnge 5u@eot1c@E@q pirible atagyeralpesigons; therdiffarent npdeetides pllgydhe C
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SEQ I D NO 139) mhereg% the 5° and the 3'-termnal_ stretches of
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the 5'-termnal stretch and of the 3" -terminal stretch, respectively can
hybridi ze to each other. The reduction to seven nucleotldes of the 5 - and
3'- ter t ~of I i des
can ny o I0RaE e GERENPA T ey BHEER Rids, B8 o iharerc BEMGRE
(191- DEm@lQﬂéd 1f[ he écﬁﬁ;ﬁﬂtm&b pﬁl[—ﬁb@hebmﬁfng'ryimyCV§DF93L(}2I—001I gd n1gd-ededlaci d
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pul | - dqmalebtldad;l ng;ca(sw (ai@ tUzR(E(DM(l&MQb@OZsuMm madbyonGC0GAnasd
measur enent = 0.8 E%L The 1C50 (inhibitory cqncentr élon gpo o&ﬁo 1
nM f or ‘€§41C 0@?3@%'0 gefuitad ygj agreducsd) pinding gHanityn ‘W ifigngl £ abOus
assay f B eQl:ides
(o1 DB eryal PRt SOFD iRind ARIeR, 8 1951GL BOESAlLn iRindbeElieRHPED
aci d 19611@5{15&‘@1( b&st- paﬁircglﬁﬁclec&ms (199220 B ab1 5g-056/4 -HTY v&re ttestad el of

tretch f | d d bi ndi
ot £ dgore shaped Fediced Sindinnabiniy tonShhr Criguih; thersigrengedyaverce 294 8. 007
(Fig. 18loth Ay satahy s’ F1’ermlﬁ£lqm%leoh@és”luré5&3‘5se"hhﬁlafcﬁ'I!l?l%ff’é'icﬁ{?e BindefpoioSOF-1.

respectlvely five nucleotides were additionally tested, too
(191- DELR1Y -2Eminall 81d B5td@iinad Stretches wikh- @ 1ngtipof five gmd Douo puclegtides of the

191 D5- 024- 29b) eneric fornul.a r t he

71 or ersre g T Bt B8 19 R rd 19386y 0 7 e fiFies- e
3 -stretch is "BSSSXs' Type C Fornula 7-3"), whereby Xs is absent or ,S'.
Two out of the five tested variants showed identical binding affinity to
SDF-1 as 191-D5-007 (191-D5-024-29a, 191-D5-024-29b; Fig. 7B). The
sequences of the 5 -ternlnal and 3'-ternina| stretches of

I~ N/ A [T 1 . 1 B Y Y v NN oA N 1




Conbining the preferred 5 - and 3'-stretches of truncated derivatives of
Type C SDF-1 binding nucleic acids 191-D5-001 (5 -term nal stretch:

" SGGSR , wype12@3kFmsnmul a-8-5"; 3'-termnal stretch: , YSCEET/EPIyPA0E54

Formul a-8-3") and 197-B2 (5 -termnal stretch: "GCSGG, Type C

Formul a-9-5'; 3'-termnal stretch: ,CCKGC , Type C Formula-9-3') the common
preferred generic formula for the 5 -tgymnal and the 3" -term nal stretch
is SSSSR (5 -termnal stretch, Type Formul a- 10-5") and " YSBSS

(3 -term nal stretch: Type C Fornula-10-3"). In order to prolong the

Spi egel mer' s plasma residence tinme in vivo, Spiegelners 197-B2-006 a

191- D5208 ABusan beodescahed yn dosgesly fosmulastoritha Poewringl stegieh @79:8%!55?{59@)

E‘SI g;glvﬁ{eré T80 B oBRaR % 3RSt TP LE T St A aD P AR e 007

wer e anfBVYIEH;X4),aad hv}mdbylxﬁmenharabsemt\orﬁsr‘@ @hé Xtiadbsent. AseshBaG-foo§BFy has
no |nfluen 0 ie S _pot o Ln b|t DFE-1 | nduce axi

SDF- 1 t}lh‘& ?Hff‘?%l g‘eg 9310(95 %}FC{Z ﬁtﬁ’ &‘Trb‘ﬁ‘gl"f:sy(i] ? @n& apd\r ee
SDF 1 h@@%ﬂ@oﬂﬂfé El‘e?er?&f Q&ntnlaaﬁorsi‘af rsﬂtaxﬁhﬁf Fenh'ih%l?@g feheDhiadN&K G@GU@’ of

Type A, 'Type B " and ' Type were identified an re referred to herein
as "ty;ﬁé -©tminfghetretchye amd éHAIQQ@XsZis’ (éb{tearrmm strstchy wheregulXl -id@ithehi Adiong

assay 9., 9). Lt i / at any of the sequences shown in
Fi gs. (fgfa(ﬁk?@g?g'ﬁ é ﬁ?dthﬂfcl elaéIH gi‘ (rergoéé Y85 according to the present
i nvention, including those truncated forns thereof but also including those

ext ended forms t hereof under the proviso, however, that the thus truncated
and extoveser, somhisiagi the| 3/ :andud -sminat isetaltseel Rl dested SRIE- - 1bindipabiusleis

g:’lgdlsglqggelﬁr}gr eh%%ﬁ@a@%é%hglegtreﬁcﬁ%? %lel V% d% H 8&e1%f aéa‘Bé qérers

‘X1 X2SVNS’ and the generic formula for the 3’-terminal stretch SDF-1 binding nucleic acids
is ’'BVBSX3X4’, whereas

X, is ‘A’ or absent, X5 is ‘G’, X3 is ‘C’ and X4 is ‘U’ or absent;

or X, is absent, X, is ‘G’ or absent, X3 is ‘C’ or absent and X4 is absent.

In order to prolong the Spiegelmer’s plasma residence time in vivo, Spiegelmers 193-G2-012
was covalently coupled to a 40 kDa polyethylene glycol (PEG) moiety at the 5’-end as
described in chapter 2 (PEGylated-nucleic acid molecule: 193-G2-012-5’-PEG also referred
to as NOX-A12). The PEGylated Spiegelmer NOX-A12 was analyzed in cell culture in an in
vitro chemotaxis-assay and an inhibition of SDF-1 induced chemotaxis was determined (ICs
of 0.2 nM). The PEGylated Spiegelmer NOX-A12 was analyzed by Biacore measurement and
a binding constant (Kp) of 0.2 nM was determined.

SDF-1 binding nucleic acid molecules of type C

As depicted in Fig. 12 all sequences of SDF-1 binding nucleic acids of type C comprise one
central stretch of nucleotides which is flanked by 5°- and 3’-terminal stretches (also referred
to as first terminal stretch and second terminal stretch of nucleotides) that can hybridize to

each other. However, such hybridization is not necessarily given in the molecule.



Apt aners and Spi egel ners were produced by solid-phase synthesis with an ABI
394 synt hesi zer (Applied Biosystens, Foster City, CA USA) using 2' TBDMS
RNA phosplworanidit’e chenistry (Damha and Qgil vie, 1993) pcrAPbhiBad4ss4
rC(Ac)-, rENibu)-, and rU phosphoramidites in the D0 and L-configuration
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Bedf or ghld¢ndon resonance measurements; ICso = 0.12 nM). The Type C SDF-1 binding nucleic acids

191-D5-001, 197-B2, 190-A3-001, 197-H1, 197-H3 and 197-E3 showed weaker binding
affinities than 192-A10-001 in competition experiments. Much weaker binding affinity was
determined for 191-A5, 197-B1, 197-D1, 197-H2 and 197-D2 (Fig. 5). The molecules or

derivatives thereof were further characterized by further competitive pull-down binding

assays, plasmon resonance measurements and an in vifro chemotaxis assay. The Type C SDF-
1 binding nucleic acid 191-D5-001 was characterized for its binding affinity to human SDF-1

whereas the equilibrium binding constant Kp was determined by surface plasmon resonance
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of 190-A3-004 was determined using the pull-down binding assay (Kp = 4.6 nM) and by

surface plasmon resonance measurement (Kp = 4.7 nM). The ICsq (inhibitory concentration
50%) of 0.1 nM for 190-A3-004 was measured using a cell-culture in vitro chemotaxis assay.
However, the truncation to two nucleotides at the 5’-terminal stretch leads to a very strong

reduction of binding affinity (190-A3-007; Fig. 6).

The Type C SDF-1 binding nucleic acids 191-D5-001, 197-B2 and 197-H1 (central stretch of
nucleotides: IGGUUAGGGCUAGAAGUCGG], SEQ ID 57, 197-H3/191-AS5 (central stretch

of nucleotides: [GGUUAGGGCUCGAAGUCGG], SEQ ID NO: 58 and 197-E3/197-Bl

(central stretch of nucleotides: [GGUUAGGGCUUGAAGUCGG], SEQ ID NO: 59 share an
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Results Human SDF-1 was found to stinulate mgration of Jurkat cells in a
dose dependent manner, with hal f-maxi mal stinulation at about 0.3 nM Human

SDF- 1 waswbauiwhsi@sstinul ate migration of cells of the parap018ak881 C

nonocyte | ynphoma cell line W37 in a dose dependent nmanner, with
hal f - maxi mal stinmulation at about 3 nM Human SDF-1 was found to stinulate
m gration of cells of the human pre-B Il | eukema cell line BV-173 in a

dose dependent manner, with hal f-maxi mal stimulation at about 3 nM Hurman
SDF-1 was found to stinulate mgration of cells of the human pre-B ALL cell
line Nalm6 in a dose dependent manner, w th hal f-maximl stinulation at
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assay (Kp = 2.2 nM) and by surface plasmon resonance measurement (Kp = 0.8 nM). The
ICso (inhibitory concentration 50%) of 0.1 nM for 191-D5-007 was measured using a cell-
culture in vitro chemotaxis assay. Further truncation of both terminal stretches to four

nucleotides (191-D5-010, Fig.7A).

Further derivatives of Type C SDF-1 binding nucleic acid 191-D5-001 (191-D5-017/ -024/ -
029) bearing 5°- and 3’-terminal stretches of respectively four nucleotides also showed
reduced binding affinity to SDF-1 in the competition pull-down binding assay vs. 191-D5-007
(Fig. 7B). Alternative 5°’- and 3’-terminal stretches with a length of respectively five
nucleotides were additionally tested, too (191-D5-017-29a, 191-D5-017-29b, 191-D5-019-
29a, 191-D5-024-29a, 191-D5-024-29b). The generic formula of these derivatives for the 5’-
terminal stretch is ‘XsSSSV’ (Type C Formula-7-5) and for the 3’-stretch is ‘BSSSXs’ Type
C Formula-7-3’), whereby Xg is absent or ,S’. Two out of the five tested variants showed
identical binding affinity to SDF-1 as 191-D5-007 (191-D5-024-29a, 191-D5-024-29b; Fig.
7B). The sequences of the 5’-terminal and 3’-terminal stretches of 191-D5-001-derivatives
that show the best binding affinity to SDF-1 and comprise a 5’-terminal and 3’-terminal
stretch of five nucleotides respectively (191-D5-007, 191-D5-024-29a, 191-D5-024-29b) can
be summarized in a generic formula (5’-terminal stretch: ‘SGGSR’, Type C Formula-8-5’; 3°-

terminal stretch: , YSCCS’, Type C Formula-8-37).



Besi des CXCR4, SDF-1 al so binds to the chenokine receptor CXCR7. The
I nhi bitory potential of SDF-1-binding Spiegelner NOX- Al 2 towards CXCR7 was

tested i nwe 20MBheseENt ati on assay with CHO cel | s st abl y pexmresisiongsfXCR7
and P-arrestin both fused to a fragnent of |3-gal actosi dase (PathHunterTM -

13-arrestin assay, DiscoveRX, CA, USA) Upon SDF-1 binding ll-arrestin
conplexed with CXCR7 and thus led to | ementati on and activation of the
13- gal act osi dase whi ch was neasured WI a chem | um nescence substrate.
Met hod Pat hHunter eXpress CHO- K 1 Human CXCR7 13-arrestin cells were pl ated
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sprouti ngherqgff‘l)éatléve éﬂﬂg 5’- and 3’-terminal stretch was omitted. Two further derivatives were

designed that comprise six nucleotides at the 5’- and 3’-end (5°- and 3’-terminal stretches)
respectively. The binding affinity to SDF-1 of both molecules (197-B2-006-31a and 197-B2-
006-31b) is the same as shown for 191-D5-007 and 197-B2-006 (Fig. 15). The sequences of
the 5°-terminal and 3’-terminal stretches of 197-B2 derivatives that show the best binding
affinity to SDF-1 and comprise a 5’-terminal and 3’-terminal stretch of five nucleotides
respectively can be summarized in a generic formula (5’-terminal stretch: ‘GCSGG’, Type C

Formula-9-5’; 3’-terminal stretch: ,CCKGC’, Type C Formula-9-3’).

Combining the preferred 5°- and 3’-stretches of truncated derivatives of Type C SDF-1
binding nucleic acids 191-D5-001 (5’-terminal stretch: ‘SGGSR’, Type C Formula-8-5°; 3’-
terminal stretch: ,YSCCS’, Type C Formula-8-3’) and 197-B2 (5’-terminal stretch:
‘GCSGG’, Type C Formula-9-5’; 3’-terminal stretch: ,CCKGC’, Type C Formula-9-3) the
common preferred generic formula for the 5’-terminal and the 3’-terminal stretch is ‘SSSSR’
(5’-terminal stretch, Type C Formula-10-5") and “YSBSS’ (3’-terminal stretch: Type C
Formula-10-3°).

In order to prolong the Spiegelmer’s plasma residence time in vivo, Spiegelmers 197-B2-006
and 191-D5-007 were covalently coupled to a 40 kDa polyethylene glycol (PEG) moiety at
their 5’-ends as described in chapter 2. The PEGylated Spiegelmers 197-B2-006 and 191-D5-



Aortae frommale rats were obtained from Bagheri Life sciences (Berlin,
Germany). The aortae were prepared freshly and transported on ice in MCDB
131- Medi wwo(bwisiT78gen, Karl sruhe, Germany) contai ni ng POTWPRE13/00d554
penicillin, 50 [tg/ml streptonycin (both Invitrogen, Karlsruhe, Gernany)
and 2.5 pg/ nml fungi zone (Canbrex, USA). For an experinent a single aorta
was transferred to a cell culture di s(k]b()together with the nedi um and

resi dual connective tissue was renoved.” Then the aorta was cut with a

scal pel into rings of about 1 to 2 mmlength. The rings were washed
intensively (at least five tines) in Mediuml99 (Invitrogen, Karlsruhe,

Ger nanyp7 arete analyzed inseld culiutgdn ag ippitp chematais. JdihgiPEG-sametyihas pg infbisnes  of
col | agen sol ution r | ] ... Thi | l.a ol uytion was prepared by mxing 9
m rat a H‘e%?kr‘?"sa@ enf)é Orrbn}l}ﬁl%]?Fgl T%x%?&h?@o%aéélisd; Si gma, Dei senhof en,
Germany) with 1.12 m 10X Medium 199 (Invitrogen, Karlsruhe, Germany), 1,12
m 10X Col | agen-buffer (0,05 N NaOH, 200 nmM HEPES, 260 nmM NaHCO3 ) and 0.6
M 200 SINI-di banding wucteieacid mdecidesco/dvpecPt ed such that the trimed edges
were p adiqul L . col.l A | to
ol |l Py gty Rlnep uhfe SPA | BidHle hiafeitiiblas il Hon AAg tnt DI iR
2012/ 03dotifs BETT ye24°] 1T iAB Sdndl (2 pd TC. wérh édentifieéd and ard refdtioB 18 hereadauttype t h

addi tiqQns..(SDF-1 and Spj egel ners) was ad er.well. Rings re then
i ncubated T Fre:weraaﬁyg i@sta@tag%%%wa&y& pﬂ@@@%%@?ﬂ&%ﬁﬁ%@%&i ng the
experinments were additionally done wth VEGF (Vascul ar endothelial growh

factor). Sprouting was docunented by taking pictures with a digital canera.
| n somdt sated® uriderstoosethat any efithisysequketices slovof inl Figs. 1 obkopgh Qfase mutldishaeae and

stored at, 2-8C for,.further docunentation. .Pictures we nal ysed w t he
Sei on g fsacsarine abE Prre T aNPE: Papine bt Epleg SR HERRCMEAR of o
pi Ct ur gndladiRp théserexferdledFBrid HeRBEBIder thel profis¥EBowWERWthaNthR ©us trafcgedf
0.33 mmfromone edge of a ring. A plot histogram al ong.th s line was

[
gener atasd etgndeth respfetivehe nuplieistasig melecwlss arepitillpapablg of bindiesto thelsrgetent i ng
sprouts crossing the line) were counted. This nunber was taken as sprouting
index. 4 to 5 rings per condition were evaluated. Statistical analysis was
performed with WnSTAT for Excel. Results It could be denonstrated that
SDF-1 induces sprouting and that this effect could be bl ocked wth human
SDF- 1 Fxsmnlg 25piSygthesisrantbderiyatization of AptamersAmtRpiggelBrerspr- 1 i nduced
sprouting was observed by the non-functional PEGyl ated Control Spiegel ner
(Fig. 14 and 15). Exanple 8: Effect of SDF-1 binding Spiegel ner NOX-Al 2 on
chenos SMALL AR SOWVTREEEY a cells There is considerabl e evidence that

| euk emifgptaratissamhb\Spiezepmers evtred pfodaced dnyv solid-phade syrehesishovitipians ABE 394

i nt tion bet their CXCR4 tors W - t |
ol |5 WRAPEBar PR BHoST SRS Ko Fon n ISAbnasGe: pe NS nBRPow
(abbr. JBMoHTRite Iﬂaﬁﬁi@r@w;&a@g%,h@s@ﬁ REN 5=, chex%)S, IDNUBUiY ahde

SDF- 1 bi ndi ng Spi egel mer is an _attractive approach for disrupting
t he pr aUecpliosphasfunatites iof tH8DP- Jandetcenfiguraion ovaat puethased fiom oheragenas; zi ng

| eukem\ﬁilr%%llgltgn,tﬁwa k%?an?el%g eslref\cgggire]tgehcn%?sn&gr%%rurai%gd by gel electrophoresis.

LARGE SCALE SYNTHESIS PLUS MODIFICATION )
The Spiegelmers were produced by solid-phase synthesis with an AktaPilot100 synthesizer

(Amersham Biosciences; General Electric Healthcare, Freiburg) using 2°TBDMS RNA
phosphoramidite chemistry (Damha and Ogilvie, 1993). L-tA(N-Bz)-, L-rC(Ac)-, L-rG(N-
ibu)-, and L-rU- phosphoramidites were purchased from ChemGenes (Wilmington, MA,
USA). The 5’-amino-modifier was purchased from American International Chemicals Inc.
(Framingham, MA, USA). Synthesis of the Spiegelmers was started on L-riboG; L-riboC, L-
riboA, L-riboU respectively modified CPG pore size 1000 A (Link Technology, Glasgow,
UK). For coupling (15 min per cycle), 0.3 M benzylthiotetrazole (American International

Chemicals Inc., Framingham, MA, USA) in acetonitrile, and 3.5 equivalents of the respective



WO 2012/ 031773PCT/ EP2011/ 004554 105 In order to mmc the in vivo
interaction of the BM m croenvironnment wth | eukema cells, an in vitro
cocul t ur eweyst@sumist h murine BM stromal MS-5 cells and the/prabtiiopdsss nyel oma
(abbr. MM cell line RPM 8226 was established. Aimof the experinment was
to show whet her SDF-1 bi ndi ng Spi egel mer NOX-Al 2 sensitizes MMcells in
coculture with stromal cells to effects of chenotherapeutic agents. Stronal
M5-5 cells secreting SDF 1 were incubat'ed with SDF-1 bi ndi ng Spi egel ner
NOX- Al 2 or the non-functional revNOX-Al 2. The MM cell line RPM -8226 was
added to the confluent stromal cell |ayer. The cells were then incubated
with t 92 Mehosphorampiditeisolwipanin setnitrile (ap wded. abh rxjdation-capping ysle was |

Viabilit papi | S asured. hod The muni Str | I |1 -5
(Ace apas st stahatBo iy i resbeh WP S eny iRt i prbiSed®
RPM 82 Zfont Bibsdll 66 )(Vatkenpwic82384. fThenspibgelMttsCweldhayMitdizgd ®NWedNafteel |
line RPM 8226 was nai ntained in RPM nedium 1640 d utaMAX (1 nvitrogen)
suppl erfsptotastian: i 1O mBEedpyigcpreaptidn RIEILE |(Wineast tept!ofyy cl )°)t WNG/s- 5
cells ‘g%hf‘ce‘fs‘lkﬁérrﬁgdih& d)@ﬂéx@h : ﬁe%’ﬂW-f%Jb"{v% ?&{?@ed‘%vhﬂ sb9vu ke AN
penici T n-streptonycin. For chenbsensitization coculture experinents
st r omal(90/Brib ac BT)sSulsequentigdagheohe 2ddyNd@Aoseludoh ovadadded hng ktet Ssiegdlimer
i nner ei gh I at a ¢ entyation of 8 4/ L / ], in MEM al pha
Gt amSendssiire ?341 BoSSHBRTosh AT 4088 2> Jo reqhfrated Gelulof dRmipR on
st r omal\GRipbrd, B8ford@ayashed and 0.5 nl RPM nedi um 1640 (+1% FBS) was

Il

added to the wells. SDF-1 binding Spi egel mer NOX-Al 2 or revNOX- Al 2 was
subsequently added to the wells to a final concentration of 100 nM and

i ncubat I gB&r hours. 3.5 x 105 RPM 8226 cells in RPM nedi um 1640 (+1%
FBS) D&gg’zﬁ tgtg Zsﬁ!)r.on?l cel l@Pl ayer... Four haqurs | a}tFer .1 JIMF-ara-A
(Si gra TAIOHISTAR) Pratong Aha PIGEs MefeS Blapma TRHEFNCEIME 4K d8r0- ARG SPIeRBMMEY METOf

i nCUbatcb%eﬁtgﬁc&xglédstoWM@{)&I?&B?Q& Blykal (BEC)URSRIy dtithss -4 Super nat ant
was harvested and then the attached cel'l s were trypsinized including Ms-5
cells. The collected cells were washed twce with PBS (+1% BSA) and

r esupe foe PEGyI2tior. (fOBSedhhicABIR)ails 1@0thgLmethod Her RHGylatitsp sees Eoropeass patent
transferred in - 96-wel.l. plate .and th incuhated with 5 . of
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Cel | vikab [7 glybaric &R 3.822F pbespheric acid! [R 26eul]yvindhl Bt Na@Hl [3Bnt] aad addings
only slightly affected SDE- 1. hi ndi i ege X Al2. 1 1.1M F-ara-A
showed er§f’§rf?"lai X‘glﬁfneég%ielc%o_n&?ﬁ‘éas\ﬁgﬁﬁf i‘?’@l hﬂﬁ -8226 cells. However,
when NOX- Al 2 and F-ara-A were conbined, a synergistic decrease of cell

viability was observed (Fig. 16). Thus, SDF-1 bindi ng Spi egel ner NOX- Al 2
was shown to sensitize the MMcell |ine RPM-8226 towards treatnment of the

chenot Héeabbaf the Spiegalmer splution was hravghitor it exithnl tvh NaQH sihesy A8 ddla ReGt

l'ine i@l 1 I I I, t-h6, ny.

F- ar o A e REORRRn Tt nglber USA e, HeR, TR B il 13C Syl B
of pri rpohﬁirsfcifm.:meqlgmlanﬁ uatil minahd@(ad lﬁ,}iadiof i tsraﬁ{% iwa;glrEzcchdd.sThqothdfeh?f
protective effects of SDF-1 secrete Mstro .cells. 9: Effect
of SDFFeacHPRANKBISHARKEFEP msﬁul WﬁSHl @r@sg?%wn&ff thl%ﬁé@%égééﬁer-s Ai m
of the experinment was to show whet her SDF-1 bi ndi ng Spi egel mer NOX- Al 2 has

an inpact on proliferation of |eukema cells in coculture with bone marrow

(abbr. BM stromal cells. Miurine stromal MS-5 cells secreting SDF-1 were
i ncubatTée reaction SDRture yyas dilengledpyithys mtaireNpuigrR(SoM)t handyd mifhwiiet Bot@al M

cont | adHE AR R e riaiedy O] ABTPRRER T v 5P Tt The PED ISt df oo
Cel | nuiRetenBusfid it IRP-BPLILY WitloVBJYdcOMBRPY Uisddignt (Bmeksaa),Easineyse and
v acouggetsgi?r?lgnérédient (buffer B; buffer C: 0.1 M triethylammonium acetate in acetonitrile).
Excess PEG eluted at 5% buffer C, PEGylated Spiegelmer at 10 — 15% buffer C. Product
fractions with a purity of >95% (as assessed by HPLC) were combined and mixed with 40 ml
3 M NaOAC. The PEGylated Spiegelmer was desalted by tangential-flow filtration (5 K

regenerated cellulose membrane, Millipore, Bedford MA).



Met hod The nmurine stromal cell line M5-5 (ACC 441) were purchased fromthe
DSMZ and were cultured in MEM al pha d utaMAX (I nvitrogen) with 10% FBS and
peni ci | | iwobixapimgycin. For proliferation cocul ture experiprentsosss onal
M5-5 cells were seeded the day before onto 24-wel| plates (the inner eight
wells) at a concentration of 8 x 104/nL /well in MEM al pha d ut aMAX nedi um
(+ 10% FBS) and incubated at 37 Cin 590§)C02 The confluent stromal cell

| ayer was washed and 0.5 nL RPM nedi um 1640 (+1% FBS) was added to the
wel I's. SDF-1 binding Spi egel mer NOX-Al 2 or Spiegelmer revNOX A 1 2 was
subsequent|ly added to the wells to a final concentration of 100 nM and

i ncubatfeample 3t o Retpraningtion of bimding gpnyantsPnl-doyn binding assay)

2012/ 031773PCT/ EP2011/ 004554 107 (-l ogarithm c grow h phase; washed once)
in RPM nedi um 1640 (+1% FBS) were added to the confluent stromal cell

| ayer dhdedt pelitawsbinding48sdyours at 37C with 5% C2. The cells were then

col l ec I att I ypsd ni pncl udi -5
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thi s ceindifg apeiysiopmatas 3TI@NApaNesd were 8 -phedphme 196eled bly P4 giotyraoltotiden
incubated wth 50 gL ViaCount Reagent (MIIljpore) for 15 minutes at room

t enper &inpse . (Imairpgan, deqrlsrelie, fhermaay) usingobr &H@ehét ATRi ddartmgnrAgalytic,

Cyt onret using. t va Eas [2L. . Re i i ndi ng
Shi coel v RENE ZiiRh TSl Mlona i bl oot pbabolly
hours &D0®ALtdpHEHIGN . AptaBeelereboiRtedeffer rded uae dentpuraor? @t Y0 VWG I8 0sér 40mal
M5-5 cells were preincubated wt or 100 nM SDIl:p%I bi ndi ng. S ie?el ner

. . .th 10 .
NOX- Al PM ppreentration atyd[SC inspleqtionobyfiar 30 pyMchrk el-4:s1 34 pit Baehy mM
sti mul t i.fe]m? ofy dur - - RS’% 5};] i tion
of pr o%@grla ?Ioirel/fg?é 1be F%gﬁzég'lﬁ[‘ggg!]ﬁ%énld%(ﬁgsépl erg‘Jéﬁtﬂr:Sr ay\g %&?ggdi ng
t 0 t he bitirdayttéd rhunfanf ew®DFd [fomelr -abd uimdurofinl erdee b creaeh | spuilibrampl & v
Ef fect of SDF-1 bindin i egel mer X- Al 2 on . adhesiv roperties of .
ko AnEATEO eSS AT T SYRRIRBFA(E! GBIt SO it efradh alPuseit 1
(abbr. &fMa- RIdE! Qﬁeirﬂleﬁ}isG%nﬁirH?,' &ld I@ngrhl daSUKRI BARBINOIRRARI BSA) in
Therefore we tested the effect of SDF-1 Bi nding Spi egel mer NOX- Al 2 on
adhesi @ndayftol pugkenti aisomition of bindmgEpMtErs tvain stifdnes rd cusied . pl&sticmareaor dhe of

the Jurkat leukemia T-cel| |i ith SDF-1.]ed t dose- dent
rodul attBIPEATER s i seeri bhdeiee tetiue: Fadt PP ik g
ol 1 C .
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subsequel Woluthodfes Wi tHarftB&s BRfe (Kpl if) suspénsion for 30 min at the respective
temperature in a thermomixer. Immobilized radioactivity was quantitated in a scintillation
counter after detaching the supernatant and appropriate washing. The percentage of binding
was plotted against the concentration of biotinlayted human D-SDF-1 and dissociation
constants were obtained by using software algorithms (GRAFIT; Erithacus Software; Surrey

U.K.) assuming a 1:1 stoichiometry.

Competitive pull-down binding assay

In order to compare different D-SDF-1 binding aptamers, a competitive ranking assay was
performed. For this purpose the most affine aptamer available was radioactively labeled (see
above) and served as reference. After de- and renaturation it was incubated at 37°C with
biotinlayted human D-SDF-1 in 1 ml selection buffer at conditions that resulted in around 5 —
10 % binding to the peptide after immobilization and washing on NeutrAvidin agarose or

Streptavidin Ultralink Plus (both from Pierce) without competition. An excess of de- and



WO 2012/ 031773PCT/ EP2011/ 004554 108 two hours at 37C. The wells were then
washed with RPM nedium Jurkat cells fromlogarithmc growth phase were
washed wiwb 268M317m8di um (+ 0. 1% BSA) and i ncubat ed wi t h pga/Eposs3/004554
concentrations of human SDF-1 (R&D systens) and NOX-Al 2 for 15 m nutes at
37C. NOX-Al 2 and SDF-1 were preincubated for 30 mnutes. |x 105 stinul ated
Jurkat cells were seeded to the Fibrongctin-coated 96-wel | plates and

i ncubated for 30 minutes. The plates re then washed five tines with RPM
medi um Attached cells were quantified by using Cell Titer Ao Reagent
(Pronega). Therefor, 50 uL RPM nedi um was added to each well, followed by
50 ulL a@énatekl nphtlehelad b-RRSA@ptamer Masiapts avassadded o diffecent conceniigtionsn§te 2,

follo by, LacuRat.i,on at, ro tenperature for . 10 .M. . I was
quant | ey AP Betih AEEIHRS Rl pRaUEt Y EB YRy RE dns AR
concent del RBEd Vompetedl with the Lidfeiddcedgfimas &t tahet dibng, othuofdedreaking thel | s
to fibronectin, while higher concentrations (30 - 300 nM increased_ the

adheZ: \inding siengl s deendenaeae! Bein kindipg (chanageyisticplhe antamen thatpyas ferndr N
NOX- : ' , i eoel Al 2
ot ( FradR eR{PHE 0 of Y ol Wknosdhie B e Ferf b By COGHEIE hndl ITHE 8

on t he foitkerwptanter vafianteukeni ¢ cel | interactions with their protective ECM
environnment. Furthernore, this exanple m ght explain SDF1 binding

Spi egel mer NOX- Al 2 dependent detachnent and nobilizati on of hematopoetic
cells fromthe bone marrow niche. Exanple 11: Disruption of the interaction
of nmultiple nyeloma cells with the bone marrow environnment in vivo thereby
enhanciBxample 45 e Binding Agalysis by SurfacePlasmen Respnance Measuremertr apy The
SDF- 1/ CXCR4 axis plays a major role in homng and trafficking of nultiple
nyel oma (abbr. MM cells to the bone marrow (abbr. BM. Therefore,

de- adh&tieBiacdre WBOC &stranfehoBihdre AB, rdppsaianSweddn)yivasaised tr anadyre $ikdidg of

i nhibition enhances MM sensitivity to therapeutic agents. Azab et al.

publ i siwiregimerste dyman SREde. (Weercsaurling ¢ hymagy S oS8t keneshigvsd diig upt

the interaction of MMc s, wth the BM environmept in yivo that a S
| ocal i f&t‘P%ﬁchhPﬁnén[gb&h‘i%Waf helfred Aok RO B L2 2in Ml{‘]‘;‘?&& Vefel | s
to chenpikbetaRtosclRRYs; $94.2 OBL A NB REFREAOihidr R i A€ ONEP Qérse el chipat
t he bl ockade of the SDF-1 receptor CXCR4 by the CXCR4 specific antagoni st

| ed t o (Biagorr ABt Uppsatd, Swedenwereaetivaied beforapretein eoupling bytee3 BM iaisetipnafrent

in vivo,,.ta..ephan LUivit celdls . t her

rosul t 45 SHGRERGO ROTRD et MR EPCl AN B st Bin, AR AR E pP fjflan
2009) . Spreth @Bs iHh$njRéted F BdncehiEatorelof 8! 1. — 230%/nil hea 8Mloftd pUmMYuntil the
Spi egel mer NOX-Al 2 is tested for its potency to disupt the interaction of

MM cel lisstwiment’s respeiseewas im itheerangé of YO —tH9P DY (eslitavecumity) -t Bercadted NHY i t y
of the e'glt'\eﬂrscv%i:rlesde%&i\;a?e%r l%p Mljection of 35 pul ethanolamine hydrochloride solution (pH 8.5) at
a flow of 5 ul/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
pl/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
stochiometric fitting algorithm.



For the MM ani mal nodel severe conbi ned i munodeficient (SCID) mce are
used whereby Luc+/GFP+ MM 1S cells (2 X 106/ nouse) are injected into the
tail vei nwofw@Wsrmi ce. After 3 to 4 weeks, sufficient tpgnmEP2nOEsESSi ON i S
detected by bi ol um nescence imaging (for protocol see Azab et al. 2009).
Mce are randomy divided into 4 groups: group 1, control mce (received
vehicle: 5% glucose); group 2, mce tr§61t ed every other day with 20 ng/ kg
NOX- Al 2 subcut aneous i njection; group mce treated with intraperitoneal
bortezom b injection of 0.5 rrg/kg tw ce a week; group 4, mce treated with
i ntraperitoneal bortezomb |;jlect| on of 0.5 ny/ twice a week and every

ot her daspmle §: 20\nalysigofubx i lzntwbetﬁlaﬁelouslucn«jl ebemgtaxmlneSDEclamnzh@g on of

the MM tunor cel ISs #n the bone marrow is determ ned in vivo confocal

m croscopy using 25U 8scence | abel | ed anti-SDF ant i body (for protocol
see Azab et al. 2009), whereby the adm nistration of NOX-Al 2 |eads to MM
cell nobilization frombone marrow to the bl ood (as determ ned by ex vivo
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generation of protein database search prograns. Nucleic Acids Res.
25(17): 3389-402. Arya S.K, Gnsberg CC, et al. (1999) In vitro phenotype
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once with 15 ml HBH (Hanks balanced salt solution containing 1 mg/ml bovine serum
“albumin and 20 mM HEPES; Invitrogen, Karlsruhe, Germany). Then the cells were
resuspended at 1.33 x 10%ml (Jurkat, U937, BV-173) or 2.67 x 10%/ml (Nalm-6), respectively.
Cells were then allowed to migrate through the porous membranes of the filter plates for three
hours towards a solution containing SDF-1 and various amounts of Spiegelmer. The
stimulation solutions (SDF-1 + various concentrations of Spiegelmer) were made up as 10X
solutions in a 0.2 ml low profile 96-tube plate. 212 ul HBH were pipetted into the lower
compartments of the transport plate and 23,5 pl of the stimulation solutions were added. All
conditions were made up as triplicates. After 20 to 30 min the filter plate was inserted into the
plate containing the stimulation solutions and 75 pl of a cell suspension with 1.33 x 10° /ml or
2.67 x 10%/ml, respectively, were added to the wells of the filter plate (1 x 10°0or 2 x 10°
cells/well). The cells were then allowed to migrate for 3 h at 37°C. For calibration, 0, 10 and
30 ul of the cell suspension was added to 235, 225 and 205 ul HBH, respectively, in wells of
a separate 96-well plate. After 3 hours incubation, the insert plate was removed and 30 pl
resazurin working solution (440 uM in PBS) were added to the lower wells and to the wells of
the calibration plate. The plates were then incubated at 37°C for 2.5 h. After incubation, 100ul

of each well were transferred to a black 96 well plate.
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Human SDF-1 was found to stimulate migration of Jurkat cells in a dose dependent manner,

with half-maximal stimulation at about 0.3 nM.

Human SDF-1 was found to stimulate migration of cells of the human leukemic monocyte
lymphoma cell line U937 in a dose dependent manner, with half-maximal stimulation at about
3 nM.

Human SDF-1 was found to stimulate migration of cells of the human pre-B cell leukemia

cell line BV-173 in a dose dependent manner, with half-maximal stimulation at about 3 nM.

Human SDF-1 was found to stimulate migration of cells of the human pre-B ALL cell line

Nalm-6 in a dose dependent manner, with half-maximal stimulation at about 0.3 nM.

When cells were allowed to migrate towards a solution containing human SDF-1 plus
increasing concentrations of SDF-1 binding Spiegelmers, dose-dependent inhibition was
observed. The respective IC50s of the tested Spiegelmers as specified in Example 1 were
determined in human T cell leukemia cell line Jurkat cells. For example, for SDF-1 binding
Spiegelmer NOX-A12 (also referred to as 193-G2-012-5’-PEG) an IC50 of 0.2 nM was
determined (Fig. 10). When an unspecific Control Spiegelmer was used instead of SDF-1
binding Spiegelmers, no inhibitory effect was observed up to 1 pM.

Inhibition of the SDF-1 induced chemotaxis by SDF-1 binding spiegelmer NOX-A12 was

also observed in three other different leukemia cell types: the human leukemic monocyte
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Besides CXCR4, SDF-1 also binds to the chemokine receptor CXCR7. The inhibitory

potential of SDF-1-binding Spiegelmer NOX-A12 towards CXCR7 was tested in a
complementation assay with CHO cells stably expressing CXCR7 and B-arrestin both fused to
a fragment of B-galactosidase (PathHunterTM - B-arrestin assay, DiscoveRX, CA, USA).
Upon SDF-1 binding B-arrestin complexed with CXCR7 and thus led to complementation and

activation of the B-galactosidase which was measured with a chemiluminescence substrate.

Method

PathHunter eXpress CHO-K1 Human CXCR?7 B-arrestin cells were plated for 48 hours in
OCC2 Medium and stimulated with 10 nM SDF-1 and various concentrations of SDF-1-
binding Spiegelmer NOX-A12 for 90 minutes. Following stimulation, signal was detected
using the PathHUnter Detection Kit and the manufacturer’s recommended protocol

(DiscoveRX, CA, USA).

Results

Stimulation of B-galactosidase and hence CXCR7 activation with 10 nM human SDF-1 was
efficiently blocked by SDF-1-binding Spiegelmer NOX-A12 with an IC50 of 54 nM
(Fig.13).



Devine S.M, Flonenberg N., et al. (2004) Rapid nobilization of CD34+ cells
follow ng adm nistration of the CXCR4 antagoni st AVD3100 to patients with
mul ti pl e wpebmBi1aad non- Hodgkin' s | ynphoma. J din OncelcTr/e22¢16pods895- 102.
Dllmann F., Veldwijk MR, et al. (2009) Plerixafor inhibits chenotaxis
toward SDF-1 and CXCR4-nedi ated stroma contact in a dose-dependent manner
resulting in increased susceptibility Qj BCR- ABL+ cell to Imatinib and

Ni | otinib. Leuk Lynphonma. 50(10):16 Efl'l esham M, Stevenson C. B., et al.
(2008) Preferential expression of chenokine receptor CXCR4 by highly

mal i gnant human glionmas and its association with poor, pat [ ent s(g%é%%
Neur os Eixgmpje 753 Fanctimyed anadysisy of human, SBF-1 binding Spiegs) i he

receptor nediate S yﬁg on t hrough al pha5 and bet a3

i ntegrins. hboplgsF£81@€&§g£9 -ééqghhv@ﬂggiél031773PCT/EP2011/004554 112
Fedyk E.R, Jones D., etal. (2001) Expression of stromal -derived factor-1
S decreased b 1 and TNF

166(9) 15789 e e 520 Sl oY 26 TSP RS: o i
for 93@ %fg%eﬁés%a%fgm ERRurE %S5 N8SRK I pERIFR! asﬁéz‘ylslwé}@ rprBﬂnécﬁQ‘h‘iH 1,

in the ne marrow et astases i n neur obl ast onma. | mrunol
167(8) assd?4ﬁ} @hlchetmslshgtﬁ gndCabwdanee & vessel-like exteoddys XL e e)mtmﬁk jaree

| at t d MVP- 9 t | CL12
Do S i Pa Betding HRup RS afy G Burd SREG Boa R ARIERGs TR b S
pati entgal $06%). It RAY §l'ré&| fylt%%ﬁ?s.}lowﬂ“t‘fta@SDFCi'r Hﬁlﬁ&@' $hrdlitingNer Bl fgpk. of Bbayal .
u
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104( 2) Raf4értde2were cut into rings, embedded in a collagen matrix and incubated with SDF-1 and

SDF-1 plus human SDF-1 binding Spiegelmer 193-G2-012-5’-PEG or SDF plus an non-
functional PEGylated Control Spiegelmer that does not bind SDF-1. After 6 to 7 days,
sprouting (i.e. outgrowth of endothelial cells) was analysed by taking pictures and

determining a sprouting index.

Method

Aortae from male rats were obtained from Bagheri Life sciences (Berlin, Germany). The
aortac were prepared freshly and transported on ice in MCDB 131-Medium (Invitrogen,
Karlsruhe, Germany) containing 50 units/ml penicillin, 50 pg/ml streptomycin (both
Invitrogen, Karlsruhe, Germany) and 2.5 pg/ml fungizone (Cambrex, USA).

For an experiment a single aorta was transferred to a cell culture dish together with the
medium and residual connective tissue was removed. Then the aorta was cut with a scalpel
into rings of about 1 to 2 mm length. The rings were washed intensively (at least five times) in
Medium199 (Invitrogen, Karlsruhe, Germany) and then placed in wells of a 24 well plate,
containing 450 ul of collagen solution per well. This collagen solution was prepared by
mixing 9 ml rat tail collagen (3 mg/ml in 0,1% acetic acid; Sigma, Deisenhofen, Germany)
with 1.12 ml 10X Medium 199 (Invitrogen, Karlsruhe, Germany), 1,12 ml 10X Collagen-
buffer (0,05 N NaOH, 200 mM HEPES, 260 mM NaHCOs3 ) and 0.6 ml 200 mM Glutamin.
The rings were oriented such that the trimmed edges were perpendicular to the bottom of the

well. The collagen was allowed to solidify by incubating the plates for at least one hour at
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evaluated. Statistical analysis was performed with WinSTAT for Excel.

Results

It could be demonstrated that SDF-1 induces sprouting and that this effect could be blocked
with human SDF-1 binding Spiegelmer 193-G2-012-5°-PEG No blockage of SDF-1 induced
sprouting was observed by the non-functional PEGylated Control Spiegelmer (Fig. 14 and
15).

Example 8: Effect of SDF-1 binding Spiegelmer NOX-A12 on chemosensitization of

leukemia cells

There is considerable evidence that leukemia cells may be protected from conventional
chemotherapies by interaction between their CXCR4 receptors with SDF-1 secreted by
stromal cells within particular tissue microenvironments such as the bone marrow (abbr. BM)
niche. Therefore, targeting the CXCR4-SDF-1 axis by using the SDF-1 binding Spiegelmer
NOX-A12 is an attractive approach for disrupting the protective effects of SDF-1-secreting

stromal cells and for sensitizing leukemia cells towards subsequent chemotherapy.
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Method

The murine stromal cell line MS-5 (ACC 441) was purchased from the DSMZ, the Multiple
Myeloma cell line RPMI8226 (CCL-155) was purchased from the ATCC. The Multiple
Myeloma cell line RPMI8226 was maintained in RPMI medium 1640 GlutaMAX

ahd

(Invitrogen) supplemented with 10% FBS (Biochrom) and penicillin-streptomycin, the MS-5
cells were cultured in MEM alpha GlutaMAX (Invitrogen) with 10% FBS and penicillin-
streptomycin. For chemosensitization coculture experiments stromal MS-5 cells were seeded
the day before onto 24-well plates (the inner eight wells) at a concentration of 8 x 104/ mL /
well in MEM alpha GlutaMAX medium (+ 10% FBS) and incubated at 37 °C in 5% CO2.
The confluent stromal cell layer was washed and 0.5 mL RPMI medium 1640 (+1% FBS) was
added to the wells. SDF-1 binding Spiegelmer NOX-A12 or revNOX-A12 was subsequently
added to the wells to a final concentration of 100 nM and incubated for four hours. 3.5 x 105
RPMI8226 cells in RPMI medium 1640 (+1% FBS) were added to the stromal cell layer. Four
hours later, 1 pM F-ara-A (Sigma Aldrich) was added to the cells when indicated. After 40
hours of incubation the cells were collected in 15 mL tubes, first the supernatant was
harvested and then the attached cells were trypsinized including MS-5 cells. The collected
cells were washed twice with PBS (+1% BSA) and resupended in 2 mL PBS (+1%BSA). 150
uL of the cell suspension was transferred in a u-shape 96-well plate and then incubated with
50 uL of ViaCount Reagent (Millipore) for 15 minutes at room temperature. Cell viability and
cell number were determined by Flow Cytometry using the Guava EasyCyte 6HT/2L
(Millipore).
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Example 9: Effect of SDF-1 binding Spiegelmer NOX-A12 on proliferation of leukemia

cells

Aim of the experiment was to show whether SDF-1 binding Spiegelmer NOX-A12 has an
impact on proliferation of leukemia cells in coculture with bone marrow (abbr. BM) stromal
cells. Murine stromal MS-5 cells secreting SDF-1 were incubated with SDF-1 binding
Spiegelmer NOX-A12 or the non-functional Spiegelmer revNOX-A12. The leukemic T-cell
line Jurkat was added to the confluent stromal cell layer and incubated for 40 hours at 37 °C
and 5% CO2. Cell numbers were quantified by Flow Cytometry using the Guava EasyCyte
and ViaCount Reagent.

Method

The murine stromal cell line MS-5 (ACC 441) were purchased from the DSMZ and were
cultured in MEM alpha GlutaMAX (Invitrogen) with 10% FBS and penicillin-streptomycin.
For proliferation coculture experiments stromal MS-5 cells were seeded the day before onto
24-well plates (the inner eight wells) at a concentration of 8 x 104/mL /well in MEM alpha
GlutaMAX medium (+ 10% FBS) and incubated at 37 °C in 5% CO2. The confluent stromal
cell layer was washed and 0.5 mL RPMI medium 1640 (+1% FBS) was added to the wells.
SDF-1 binding Spiegelmer NOX-A12 or Spiegelmer revNOX A12 was subsequently added to

the wells to a final concentration of 100 nM and incubated for four hours. 2 x 105 Jurkat cells
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cells. The SDF-1 dependent induction of proliferation can be blocked by SDF-1 binding

Spiegelmer NOX-A12 leading to the detection of fewer a lower amount of leukemic cells.

Example 10: Effect of SDF-1 binding Spiegelmer NOX-A12 on adhesive properties of

leukemia cells

The interaction of leukemic cells with extracellular matrix (abbr. ECM) proteins plays a
crucial role in leukemia pathogenesis. Therefore we tested the effect of SDF-1 binding
Spiegelmer NOX-A12 on adhesion of leukemia cells on the ECM protein fibronectin.
Stimulation of the Jurkat leukemia T-cell line with SDF-1 led to a dose-dependent modulation

of adhesion on to fibronectin.

Methods

The T cell leukemia Jurkat (ACC 282) were purchased from the DSMZ were maintained in
RPMI medium 1640 GlutaMAX (Invitrogen) supplemented with 10% FBS (Biochrom) and
penicillin-streptomycin. For the adhesion experiments 96-well culture plates were incubated
with 10 pg/mL human fibronectin (R&D systems) in PBS for 2 hours at 37 °C. The plates
were washed twice with 100 pL PBS and subsequently blocked with PBS-BSA (0.1 %) for
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Results

Low to medium concentrations of SDF-1 (1 - 10 nM) decreased the adhesion of Jurkat cells to
fibronectin, while higher concentrations (30 — 300 nM) increased the adhesive properties of
Jurkat cells (Fig. 18A). SDF-1 binding Spiegelmer NOX-A12 was shown to reverse this
effect, the control Spiegelmer revNOX-A12 not (Fig. 18B). Thus SDF-1 binding Spiegelmer
NOX-A12 might have an impact on the disruption of leukemic cell interactions with their
protective ECM environment. Furthermore, this example might explain SDF-1 binding
Spiegelmer NOX-A12 dependent detachment and mobilization of hematopoetic cells from the

bone marrow niche.

Example 11: Disruption of the interaction of multiple myeloma cells with the bone
marrow environment in vivo thereby enhancing the sensitivity of the

multiple myeloma cells to therapy

The SDF-1/CXCR4 axis plays a major role in homing and trafficking of multiple myeloma
(abbr. MM) cells to the bone marrow (abbr. BM). Therefore, de-adhesion of MM cells from
the surrounding BM milieu through SDF-1 inhibition enhances MM sensitivity to therapeutic
agents. Azab et al. published a protocol to test the CXCR4 inhibitor AMD3100 potency to
disupt the interaction of MM cells with the BM environment in vivo that affects localization

MM cells [, which in turn enhances the sensitivity of MM cells to chemotherapy. They
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C ai ns 18P nucl ei ¢ aci d nol ecul e capabl e of binding to SDF-1, preferably
capabl e of inhibiting SDF-1, whereby the nucleic acid nolecule is for use
in a nmethod for the treatnent and/or prevention of a disease or disorder,
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cancet 'protocol see Azab et al. 2009). Mice are randomly divided into 4 groups: group 1, control
mice (received vehicle: 5% glucose); group 2, mice treated every other day with 20 mg/kg
NOX-A12 subcutaneous injection; group 3, mice treated with intraperitoneal bortezomib
injection of 0.5 mg/kg twice a week; group 4, mice treated with intraperitoneal bortezomib

injection of 0.5 mg/kg twice a week and every other day with 20 mg/kg NOX-Al2

subcutaneous injection.

The localization of the MM tumor cells in the bone marrow is determined in vivo confocal
microscopy using a fluorescence labelled anti-SDF antibody (for protocol see Azab et al.
2009), whereby the administration of NOX-A12 leads to MM cell mobilization from bone
marrow to the blood (as determined by ex vivo flow cytometry; for protocol see Azab et al.
2009) and to a reduction of tumor growth when administered together with bortezomib (by in
vivo bioluminescence detection; for protocol see Mitsiades et al., 2003; Mitsiades et al.2004).
The stronger effects 6n tumor growth by bortezomib plus NOX-A12 in comparison to a
treatment with bortezomib alone support the data of Example 8 showing positive effects of

NOX-12 on chemosensitization of MM cells.



2. The nucleic acid nolecule according to claim 1, whereby the cancer is a
cancer selected fromthe group of hematol ogi cal cancer, whereby preferably

t he hematwbogixBh7:gancer is selected fromthe group conptirairderloesskem a and
nyel oma. 3. The nucl eic acid nol ecul e according to claim 2, whereby
| eukem a is selected fromthe group conprising chronic | ynphoid | eukem a
and acute nyeloid | eukema. 4. The mll%ei c acid nol ecul e according to
claim2, whereby nyeloma is multiple nyeloma. 5. The nucleic acid nol ecule
according to claim1l, whereby the cancer is a cancer selected fromthe
group of solid tunors, whereby preferably the solid tunors are sel ected
from t MRefefied0es conpri si ng gli obl astoma, col orectal cancer, breast cancer,
| ynphoma, prostate cancer, pancreatic cancer, renal cancer, ovarian cancer
and lung cancer. 6. The nucleic acid nolecule according to any one of
cl ai ms ThetwonipletetvéllRigyaphie dadjofrthé dbbhienany recitnd ihiereie ard, ifenstuibfleated tafibe ei n
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11. The nucleic acid nol ecule according to claim8, whereby the
anti-netabolite is selected fromthe group conprising purineazathi oprine,
mer capt opwoi2oeyo3itadar abi ne, pentostatin, and cl adri bi nect/eb20110b&s5nucl ei c
acid nol ecul e according to claim8, whereby the plant terpenoid is sel ected
fromthe group conprising a taxane nmore preferably selected fromthe group
conpri sing Docetaxel, Paclitaxel, podq&)pyl | ot oxi n and epothilone. 13. The
nucl ei ¢ acid nol ecul e accordi ng to claim 8, whereby the topoisonerase
inhibitor is selected fromthe group conprising canptothecin, irinotecan,
and mtoxantrone, WD 2012/031773PCT/ EP2011/ 004554 118 14. The nucl ei.c
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18. The nucl eic acid nol ecule according to claim17, whereby the central
stretch of nucl eotides conprises the follow ng nucl eoti de sequence: 5'
GUGUGAUCWAEAWGBHAPIIEECUGAUCCUAGUCAGG 3' (SEQ I D NO 53) . pct&pr20ili@od3s€! ei
acid nol ecul e according to any one of clains 17 to 18, whereby the SDF1

bi ndi ng nucleic acid nolecule of type B conprises in 5 ->3" direction a
first termnal stretch of nucl eotides,,the central stretch of nucl eotides,
and a second termnal stretch of nucléé i des. 20. The nucleic acid

nol ecul e according to any one of clains 17 to 18, whereby the SDF1 bi ndi ng

nucl ei ¢ acid nol ecul e of g%Be B conprises in 5 ->3" directign a second
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22. The nucleic acid nol ecul e according to any one of clains 19 to 21,
preferably claim 21, whereby the first termnal stretch of nucleotides
conpri seswe 201i3¢08i de sequence of 5 XIX2CRWG 3' and t lreTareandodsss mi nal
stretch of nucl eotides conprises a nucl eoti de sequence of 5 KRYSX3X4 3',
whereby X1 is either absent or A, X2 is G X3 is Cand X4 is either absent
or U 23. The nucleic acid nolecul e qqgording to any one of clains 19 to
22, preferably claim21l or 22, whereby the first termnal stretch of
nucleotldes conprises a nucleotlde sequence of 5 XIX2CGEUG 3' and the

second term naI stretch of | des._conprijses nucl eot i de sequence of
5 RS, o OB e S el ndo g ik serPR s (At 4
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st retc C d WO
20121 0 ﬁ’éﬁ% i i%é gzgﬁ% hitake rﬁtr? FRYGER R brol i ¢ coﬁaé g
0 any one m

t aiggUy Lo goR dsylopmenc ol st
termnal st rrSPré’ﬂ“‘B eYEBbLEY %Fé S SR PG Hiats %6%3’1%%“& E)
X1x2SSBS 3' HARDHE44te0ond terminal stretch of nucl eotides conprises a

nucl eo"Ktﬁ@erSWq ?Cﬁémﬁzal@m&n&:lelc%ﬁr%@fn rstn@h?@%lect%%s 1 & oRlihdrer

absent or and sent preferably the
first term na sltorﬁet cttd?&rfhnnuc g%tz?dsgs? conprises a nucI eotlde sequence of 5

GCGUG 3lagaemiixtlheDsHorgadh.1 efrati (1808)sChrenzHyoiphocyticdetkenss Boeatisrbiug st mormal
nucl eoti de deqelswre rascudd frofCGPECPDIsis by2antath evithutirmaL bl Wamowsaomal cells.
accordi ng t Blasy. AB:2BB7xd6i ns8 16 to 24, whereby the SDF1 bi ndi ng nucl ei c
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nore preferably any one of SEQ ID NO 22 and SEQ ID NGO 28. 26. The

nucl ei ¢ acid nol ecul e according to claim16, whereby the SDF-1 binding

nucl ei ¢ agodozecsl e of type C conprises a central stretekpediowskeoti des,
whereby the central stretch of nucleotides conprises a nucleotide sequence
of GGUYAGGGCUHRXAAGUCGG (SEQ ID NO 108), whereby XA is either absent or is
A.  27. The nucleic acid nol ecul e acc rlgi ng to claim26, whereby the
central stretch of nucleotides conprises a nucleotide sequence of 5
GGUYAGGGCUHRAAGUCGG 3' (SEQ I D NO 109) 5' (XJJYA(BGG(:UHRAGJCGG 3" (SEQID
NGO 11Q) or 5'  GGEUUAGGGCUHGAA! r 111), preferably b5
G@UAG&@HQAA'QM B, et AA0BONE eTP?L‘)nSmZ?EPIQG apyls ryelpidriepkernte) (A0hy 5 4
121 28. TheoHawing mobidization b che £X¥eR raniaggnish AMP3 bk Blpod) bli34pe2060 27,
wher eby t he lgDEpubQQQB Bgc Bucl eic acid nolecule of type C conprises in
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direction a lﬁ%ﬁgﬂﬁst(g[ﬂrcgl@dergbgeltzqu)cﬁmsml eotides, the central stretch of
nucl eotides, and a first termnal stretch of nucleotides. 30. The nucleic

aci d notaiedp eRacWassrman o styalofEO%D ¥esenles endothslislo graxrth faster rand basie
term nal st riéhreblagifgrawdh Eastardaducsonpression o GXER4 o snareepdstizadiabells: In
RKSBUSNVGR Jivg SEEQadouldfizati@s )induvddt bie ssmomhdesvedetfadiontalpha | Aot iJddathol
conpri ses a ItdehedtldelBequence of 5' YYNRCASSMY 3' ( SEQ I D NGO 139),

pr ef er%ll thﬁ first term ;Ejl 2@@ fchnucl .eotides. co ESE Fef)t i de
Sequen AMBines. ip TRIOESRC) %ﬁh?/ﬁia
stretch of rﬂﬁ\é@s Rt e@eﬂw,.asl@y rsgga'ereﬁ?rrcgljgl iaberieepappess Migraqrienlaify 3
(SEQ I D NO© WA):358470- The nucl ei ¢ acid nol ecul e according to any one of

cl ai ms S%?VI}CQI B9 yapher eby. RE IR Eﬁée‘fhb esis b
conpri ses %Y%[% gl?en? Heeél?&nfﬁ 1veg§a%g§t lodH" 199(53 %7%% ter m na

stretch of nu d es conprises a e e sequen " BSSSXS 3
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preferably the first termnal stretch of nucl eotides conprises a nucl eotide
sequence of 5 SGGSR 3' and the second term nal stretch of nucleotides

conpri sesw® 203081 de sequence of 5 YSCCS 3'. 32. Thechuwph@h®ossi d
nol ecul e according to any one of clains 28 to 29, whereby a)the first

term nal stretch of nucl eotides conprises a nucl eotide sequence of 5 GCCGG
3' and the second term nal stretch of cl eotides conprises a nucl eotide
sequence of 5 CCGGEC 3'; or WD 2012/ 6%773PCT/ EP2011/ 004554 122 b) the
first term nal stretch of nucl eotides conprises a nucl eoti de sequence of 5
CGUGCGCUUGAGAUAGG 3 ' (SEQ I D NO._ 220) and the second term nal stretch of

nucl eot i des RagigsiondResearch Seriebt |SGEte§th§E|8ﬁc%9 3016 GrandAVrigadiesertsHotekpard | p
NO 221); orSpacMatlhéiaManlsUStAerm nal stretch of nucl eotides conprises a
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ne ot e R T
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drawings may both separately and in any combination thereof be material for realizing the

invention in various forms thereof.



GAGAUAGG 3' and the second termnal stretch of nucleotides conprises a

nucl eoti de sequence of 5 CUGAUUCUC 3'. 33. The nucleic acid nolecule
accor di ngvoaoemg1B cl ainms 26 to 32, whereby the type CrEDEPohiondsHNg
nucl ei ¢ acid nol ecul e conpri ses a nucl eoti de sequence according to any one
of SEQID NGO 95 to SEQID NO 107, SEQID NO 112 to SEQ ID NGO 137, SEQ

I D NO 223 and SEQ I D NO 224, preferj?ky any one of SEQ ID NO 120, SEQ ID
NO 128, SEQ ID NO 129, SEQ ID NO 134, "SEQ ID NO 135, SEQ ID NO 223 and
SEQ ID NO 224. 34. The nucleic acid nolecule according to claim 16,
whereby the SDF-1 binding nucleic acid nolecule of type A conprises a
central stretch of nucleotldes mhereby the central stretch

of nucl AGH AAXAUGAAS

3" (SEQ ID NO 74) mhereby XA is either absent or is A 35. The nucleic
acid nol ecul e according to claim 34, OMigkeby the central stretch of

nucl eoti des conprises a nucl eoti de sequence of 5'
AAAGNRACAHGUNAAUGAAAGGUARC 3 (SEQ | D NK) 75) or 5

P
IU}, Ot

1. A nucleic acid molecule capable of binding to SDF-1, preferably capable of inhibiting
SDF-1, whereby the nucleic acid molecule is for use in a method for the treatment and/or
prevention of a disease or disorder, for use in a method for the treatment of a subject suffering
from a disease or disorder or being at risk of developing a disease or disorder as an adjunct
therapy, or for use as a medicament for the treatment and/or prevention of a disease or

disorder, whereby the disease or disorder is cancer.

2. The nucleic acid molecule according to claim 1, whereby the cancer is a cancer
selected from the group of hematological cancer, whereby preferably the hematological

cancer is selected from the group comprising leukemia and myeloma.

3. The nucleic acid molecule according to claim 2, whereby leukemia is selected from

the group comprising chronic lymphoid leukemia and acute myeloid leukemia.

4. The nucleic acid molecule according to claim 2, whereby myeloma is multiple
myeloma.
5. The nucleic acid molecule according to claim 1, whereby the cancer is a cancer

selected from the group of solid tumors, whereby preferably the solid tumors are selected
from the group comprising glioblastoma, colorectal cancer, breast cancer, lymphoma, prostate

cancer, pancreatic cancer, renal cancer, ovarian cancer and lung cancer.

6. The nucleic acid molecule according to any one of claims 1 to 5, whereby the adjunct
therapy sensitizes the subject, wherein the sensitized subject is more responsive to a therapy

for the treatment and/or prevention of the disease or disorder.



WO 2012/ 031773PCT/ EP2011/ 004554 123 5' AAAGYAACAHGUCAAUGAAAGGEUARC 3' (SEQ I D
NGO 77), preferably the central stretch of nucleotides conprises a

nucl eot i dgoepusme of 5 AAAGYAACAHGUCAAUGAAAGGUARC 3' pCBER201D0NGs4 77) .

36. The nucleic acid nol ecul e according to any one of clains 34 to 35,
whereby the SDF- 1 binding nucleic acid nolecule of type A conprises in
5'->3" direction a first termnal str h of nucl eotides, the central
stretch of nucl eotides, and a second termnal stretch of nucleotides. 37.
The nucleic acid nol ecul e according to any one of clains 34 to 35, mhereby
t he SDF- 1 bindin& nucl eic acid nolecule of ty rises in 5

di recti’lon a ldedBilei¢ acidiasaprding e ¢laimy o, W@Ye@éfttﬁﬂé@eraﬁyh régq;ntr,egqmegllt,ag eh of
nucl enépifg’%ﬁ ioRNGf 3n 5' rd?ste IS8T T NdHsorde eE?{h{n‘?;es 3%5?4[ Oé%%ﬁlﬂf‘sﬁatloﬁm of I: eﬁ?ﬁh‘%l- eic

acid ecu e according o any one o 7, whereby t

t er m nghashacettidallyf amivel pehi dedlor mptiatiesthe subjdct anidide ssegpneod/oofcebular
X1X2NNBV 3' and the second term nal stretch of nucl eotides conprises a
nucl eoth‘ﬂép%equence of 5° BNBNX3X4 3' whereby X1 is either absent or R X2
is S, X3is Sand X4 is either absent or Y; or

8. The nucleic acid molecule according to claim 7, whereby the further pharmaceutically
active agent is selected from the group comprising of an antibody, an alkylating agent, an
anti-metabolite, a plant alkaloid, a plant terpenoid, a topoisomerase inhibitor, Leucovorin,
Methotrexate, Tamoxifen, Sorafenib, Lenalidomide, Bortezomib, Dexamethasone,

Flurouracil, and Prednisone.

9. The nucleic acid molecule according to claim 8, whereby the antibody is selected from
the group comprising Rituximab, Ofatumumab, Cetuximab, Ibritumomab-Tiuxetan,

Tositumomab, Trastuzumab, Bevacizumab, and Alemtuzumab.

10.  The nucleic acid molecule according to claim 8, whereby the alkylating agent is
selected from the group comprising cisplatin, carboplatin, oxaliplatin, mechlorethamine,
cyclophosphamide, chlorambucil, doxorubicin, lioposomal doxorubicin, bendamustine,

temozolomide and Melphalan.

11.  The nucleic acid molecule according to claim 8, whereby the anti-metabolite is
selected from the group comprising purineazathioprine, mercaptopurine, fludarabine,

pentostatin, and cladribine.

12.  The nucleic acid molecule according to claim 8, whereby the plant terpenoid is
selected from the group comprising a taxane more preferably selected from the group

comprising Docetaxel, Paclitaxel, podophyllotoxin and epothilone.

13.  The nucleic acid molecule according to claim 8, whereby the topoisomerase inhibitor

is selected from the group comprising camptothecin, irinotecan, and mitoxantrone.



X1l is absent, X2 is either absent or S, X3 is either absent or S and X4 is
absent. 39. The nucleic acid nolecule according to any one of clains 36 to
38, pref ewehbir/i3sizswhereby the first term nal stretch ofcmweph@aiigdss
conprises a nucleotide sequence of 5° RSHRYR 3' and the second term nal
stretch of nucl eotides conprises a nucl eoti de sequence of 5 YRYDSY 3',
preferably the first term nal stretchlgg nucl eoti des conprises a nucl eoti de
sequence of 5 GCUGUG 3' and the second term nal stretch of nucl eotides
conprises a nucl eotide sequence of 5° CGCAGC 3'. WO

2012/ 031773PCT/ EP2011/ 004554 124 40. The nuclei ¢ acid nol ecul e according
to any ldne dfhediuglersacid modecnte agsprding tmny aw, of ghaims dyio B WheTeBY theusgig|
stretch of mBRehRqS 'cglz;fbleCBF’Efo'cgﬁg i lm{gﬂa b BEWREHSHICE aRE aﬁ SIB@-EE@& or, 2nd
t he second term nal retch o ucl eot1 des conprises a nucleotide sequénce
of 5' SHBYWE tBe SDHAErezbptoKss detecedidt finan tiadgrenp comprisin® CH(CRXK3nd €X&IRher

absent or is S; preferably the first termnal stretch of nucl eotides
conprises a nucl eotide sequence of 5 CUGBJUG 3' and the second term nal

stretchsof nypl RRIdideSd HREBEIIS @éc@dmg% A% iofle oFaaenc svHteby thOFeAER! or OF
the first termnal stretch of nucleolides conprises a nucl éotide sequence

of 5' @BSYEG afidhe Hiseassecamdisordemisnedused bgtthéd notleivuadié madleade erhibiting gbe a
nucl eot.i de sequence ' ' 41. The nucleic acid nolecule
accor di‘ﬂtﬁratcﬁoréﬁﬁtwﬁﬁ%gbﬁbﬂéﬁ%ggi'{ Becﬁé,or'wher eby the SDF1 bindi ng nucleic

acid nolecule of type A conprises a nucleotide sequence according to any
one of SEQID NO 60 to SEQID NO 73, SEQID NGO 78 to SEQ ID NO 82, SEQ
| D NO 184 t dhepwcidr red @pordiEnte enyone 8§ damsHQte b Nwheshy the gudso aoml NO
145, molecule is selected from the group comprising an SDF-1 binding nucleic acid molecule of
type B, an SDF-1 binding nucleic acid molecule of type C, an SDF-1 binding nucleic acid

molecule of type A and an SDF-1 binding nucleic acid molecule of type D.

17.  The nucleic acid according to claim 16, whereby the SDF-1 binding nucleic acid
molecule of type B comprises a central stretch of nucleotides, whereby the central stretch of

nucleotides comprises the following nucleotide sequence:

5’ GUGUGAUCUAGAUGUADWGGCUGWUCCUAGUYAGG 3’ (SEQ ID NO:
52).

18.  The nucleic acid molecule according to claim 17, whereby the central stretch of

nucleotides comprises the following nucleotide sequence:
5" GUGUGAUCUAGAUGUADUGGCUGAUCCUAGUCAGG 3’ (SEQ ID NO: 53).

19. The nucleic acid molecule according to any one of claims 17 to 18, whereby the SDF-
1 binding nucleic acid molecule of type B comprises in 5’->3’ direction a first terminal stretch

of nucleotides, the central stretch of nucleotides, and a second terminal stretch of nucleotides.

20.  The nucleic acid molecule according to any one of claims 17 to 18, whereby the SDF-

1 binding nucleic acid molecule of type B comprises in 5°->3’ direction a second terminal



preferably any one of SEQ ID NO 60, SEQID NO 63, SEQID NGO 66, SEQID
NGO 78, SEQID NGO 84, and SEQ ID NO 146, nore preferably any one of SEQ

| D NO 84wendi2gQ78D NO 146. 42. The nucleic acid nol eculmp2@Go04584 Ng to
claim 16, whereby the SDF-1 binding nucleic acid nolecule of type D
conprises a nucl eotide sequence according to any one of SEQ ID NO 142 to
SEQ ID NO 144. WD 2012/031773PCT/ EPﬁg&l/ 004554 125 43. The nucleic acid
nol ecul e according to any one of clali 1 to 42, whereby the SDF-1 i s human
SDF-1, whereby preferbaly the human SDF-1 i s human SDF-1 al pha or human
SDF-1 beta, nore preferably the human SDF-1 i s human SDF-1 alp 44. The
nucl ei stralshdofvphreeefidesadhso CeRtFR) Hstengf aweleptides, dindsa firsl t%@mwféfe&ﬁy f he
nucl ei %b? |ﬁld(%ol ecul e conprises a nodification, whereby the nodification is
prefera i gh nol ecul ar wei ght noi ety and/or wher eby the nodification
preferably allows to nodify the characteristics of the nucleic acid

nol ecul e in terns_ of reS|dence timg in the aninmal  or erably

the huddn bodig.nuckese aqrﬁéncﬂaa eaecosding toanyene of sligs él?ﬁ POWB?%% bf4 irst
wher eb)ferhn g&q{cﬁl' Sahdcfd egr it dﬁ'gsreglg nqufé s EWOI?@[X?SWS% HEg the

noi ety, noi ety, rmdl I cat1'ons and conbi nations thereof.
46. Theecmm:ll terrmnalcétrttMiémmﬂ&tl&ies:mxﬂpms mmucleatlde d&quendreofehyBVBEX3X4 37,

nodi fic is a PEG noiety consisting of a straight or branched PEG
whereb37V yerably t he nmol ecul ar wei ght of the straight or branched PEG s
from about 20,000 to 120,000 Da, nore preferably from about 30,000 to

80, 000 Da and nost preferably about 40,000 Da. 47. The nucleic acid

mol eculXl iscttherhbsenttay icAaXdhig§, X&h@ﬁeebyl Xis aitbdr dbseattgranUss a HES noi et y,
wher eby preferably the nol ecul ar weight of the HES noiety is from about
10, 000 to 200,000 Da, nore preferably from about 30,000 to 170.000 Da and
nost proef erably about 150,000 Da. 48. The nucleic acid nol ecul e according
to any one of clainms of 44 to 47, whereby the nodification is attached to
the nucleic acid nolecule via a |inker, wherein preferably the linker is a

bi ost al& leis%rbs&'f-t,oﬂf %e%"x%p lcll?sehf- &Jﬁ‘é‘ G, X3 is either absent or is C and X4 is absent.

22.  The nucleic acid molecule according to any one of claims 19 to 21, preferably claim
21, whereby the first terminal stretch of nucleotides comprises a nucleotide sequence of 5’
X1X2CRWG 3’ and the second terminal stretch of nucleotides comprises a nucleotide

sequence of 5 KRYSX3X4 3°,
whereby X1 is either absent or A, X2 is G, X3 is C and X4 is either absent or U.

23.  The nucleic acid molecule according to any one of claims 19 to 22, preferably claim
21 or 22, whereby the first terminal stretch of nucleotides comprises a nucleotide sequence of
5’ X1X2CGUG 3’ and the second terminal stretch of nucleotides comprises a nucleotide

sequence of 5 UACGX3X4 3’,
whereby X1 is either absent or A, X2 is G, X3 is C, and X4 is either absent or U,
preferably the first terminal stretch of nucleotides comprises a nucleotide sequence of 5’

AGCGUG 3’ and the second terminal stretch of nucleotides comprises a nucleotide sequence

of 5 UACGCU 3°.



49. The nucleic acid nolecule according to any one of clainms of 44 to 48,
whereby the nodification is attached to the nucleic acid nolecule at the

5' -t erm ngb 203t de of the nucleic acid nol ecul e andpefi/EpP&1d04s5€r M na
nucl eotide of the nucleic acid nolecule and/or to WO

2012/ 031773PCT/ EP2011/ 004554 126 a nucl eotide of the nucleic acid nol ecul e
between the 5'-term nal nucl eoti de of e nucleic acid nolecul e and the
3'-termnal nucleotide of the nucleic acid nolecule 50. The nucleic acid
nol ecul e according to any one of clains 1 to 49, whereby the nucl eotides of

the nucleic _acid nolecule or the nucleotides faorm ng the nucleic, acid

mol ecul?d- ar d he-mglaieanid garlecule according i @ngione ok ickpimg 1840124 . Rederrblydaimy any
one of Gl ai when h ' Ld ol i kndugt i C
et d ey g OFR0 el SR 6r RHACAIdES ot Stk olide Aukaquiet

phar maceilX1SSBY ¥ adtthe sccage tirntihed stratch of audeotiessbmprikes samctotida gequenaany
one of cl ai 1 and optionally a further constituent, whereby the
furt heto%éohg%lsk}g%t?i’s selected fromthe group conprising a
pharmaceutical |y acceptabl e excipient, a pharmaceutically acceptable

carrier and a further pharmaceutically active agent, and whereby the
phar maodwerébyaX1 tsabpesi X2 aneither absentigeGi Xaisgghérabséngor Oaend Xdds aesent,and/ or

preventi di.sease .or, di sqrder r..for use.in a nethod for the ,
P eat matiorpyate BREGETiEH Sieict of rysfhudfcesiing? Gnlhaleh ibaldng &
ri sk ofGCevel YRindGh@ sétosié asmifdl ste®hPPhdeleotides BmpeikesChudidifide R¥quedte bPr
the treatnent and/or prevention of a disease or disorder, whereby the

di seas® 8AGBSF der is cancer. 53. The pharnmceutical conposition
according to claimb52, whereby the adjunct therapy sensitizes the subject,
wherein the sensitized subject is nore responsive to a therapy for the
treat m2st anmheauckicasidimobstuly adcbrlinl seaseorerofdidmsdérto 24 5%wherebg the SDF-
pharmaceut i cal conposition according to ¢laimb53, whereby the therapy for
the trddtinding napkgrcorcid molesils ohtype B pemprisss aduclestide seqiiehes aGC8FPRg &2any he

adm 1l She 3 5RO 1 N®: 545 SRS ITPRAS RERUIIIRGHD N2 B RERIRIINGAK, OF

irradiating t subj ect an r surgery therapy. 55. The
phar maceutical conposition according to any one of clainms 52 to 54, whereby

agent  SEEERBADIBma NGNS oA FOIRNGh S BdRE T ST i

an ant isgtpimi@:idge, a plant al kal oi d,

more preferably any one of SEQ ID NO: 22 and SEQ ID NO: 28.

26.  The nucleic acid molecule according to claim 16, whereby the SDF-1 binding nucleic
acid molecule of type C comprises a central stretch of nucleotides, whereby the central stretch
of nucleotides comprises a nucleotide sequence of GGUYAGGGCUHRXAAGUCGG (SEQ
ID NO: 108),

whereby XA is either absent or is A.

27.  The nucleic acid molecule according to claim 26, whereby the central stretch of
nucleotides comprises a nucleotide sequence of 5° GGUYAGGGCUHRAAGUCGG 3’ (SEQ
ID NO: 109), 5> GGUYAGGGCUHRAGUCGG 3* (SEQ ID NO: 110) or 5’
GGUUAGGGCUHGAAGUCGG 3° (SEQ ID NO: 111), preferably 5’
GGUUAGGGCUHGAAGUCGG 3’ (SEQ ID NO: 111).



WO 2012/ 031773PCT/ EP2011/ 004554 127 preferably vincristine, a plant

ter penoi d, a topoi sonerase inhibitor, Leucovorin, Mthotrexate, Tanoxifen,
Sor af eni bwolkenalsiem de, Bortezom b, Dexanet hasone, Fl urouEeeéiijoossgd

Predni sone. 56. The pharmaceutical conposition according to claim 55,
whereby the antibody is selected fromthe group conprising Rituximb,

O at umumab, Cet uxi mab, |britunmomabTi uxgfan, Tositunonab, Trastuzunab,
Bevaci zumab, and Al entuzumab. 57. The phar maceut i cal conposition according
to clai m55, whereby the al kylating agent is sel ected fromthe group
conpri sing C|spla|n oplatin, oxaliplatin ore

cycl opH8sphakhedic eew%&arwgwlq accqlipg R one crf'% 2%% #&V@F[?EV&%SDF-
bendamysgih BiGo nufl L PRHR I%Qﬂ‘tg@é e Q@Jn?ﬁ es N’ >§hﬁlrg&%ﬁ?ﬁ%¥'§érﬁxﬁ{al stretch
conposition %ccor ing to c aim By the anti-netabolite 1's selected
f r om t loé ngeleatidesotip cestral gtrptehiofl @acladtides paridreesecomd teapinap strétole of fivaketdrdabi ne,
pentostatin, and cladribine. 59. The pharmaceutical conposition according
to claimb55, whereby the plant terpenoid is selected fromthe group

Conpri 9ong arHeanRRkec 404 tdl@iEi@blding &) 61 &t & Qathds @rooy mh@fyfsprth@sng-
Docet axel , Paclitaxel, podophyl|otoxin and epothil one. 60.

phar madebinding m@dﬁm @sidt molecule cof rtﬁpﬁé: cempiseis in 55> 3itrirestign ?rﬁ@CmetﬂT@UWér ase
i nhi bi t or from S 1 ecan,
and m coRihe b RuGEOEEs LRTorE TRt SEIRClsBlas FPCh HR ind 18RS one
of cl aipBleddddsd 60, V\/ner eby t he cancer is a cancer selected fromthe gr oup
of hemat ol ogi cal cancer, whereby preferably the hematol ogi cal cancer is
selected fromthe group of | eukem a and nyel ona. 62. The pharnaceuti cal
conposisfyi on be e
ar oup. Spr 1SR el St Qe iR SRY ohEUF e 28 I 20 PERBSEL IITITE
2012/ 03ér7rﬁBBC§HdEH’26ﬂ.]:bﬂGdﬁM comprises a nucleotlde sequence of 5’ RKSBUSNVGR 3’

(SEQ ID NO: 138) and the second stretch of nucleotides comprises a nucleotide sequence of
5" YYNRCASSMY 3’ (SEQ ID NO: 139),

preferably the first terminal stretch of nucleotides comprises a nucleotide sequence of 5’
RKSBUGSVGR 3 ’(SEQ ID NO: 140) and the second terminal stretch of nucleotides
comprises a nucleotide sequence of 5> YCNRCASSMY 3’ (SEQ ID NO: 141).

31.  The nucleic acid molecule according to any one of claims 28 to 29, whereby the first
terminal stretch of nucleotides comprises a nucleotide sequence of 5° XSSSSV 3’ and the
second terminal stretch of nucleotides comprises a nucleotide sequence of 5° BSSSXS 3°,

whereby Xs is either absent or is S,

preferably the first terminal stretch of nucleotides comprises a nucleotide sequence of 5°
SGGSR 3’ and the second terminal stretch of nucleotides comprises a nucleotide sequence of
5° YSCCS 3.

32.  The nucleic acid molecule according to any one of claims 28 to 29, whereby
a) the first terminal stretch of nucleotides comprises a nucleotide sequence of 5° GCCGG

3’ and the second terminal stretch of nucleotides comprises a nucleotide sequence of 5’

CCGGC 3’5 or



128 63. The pharmaceutical conposition according to claim®6l, whereby
nmyeloma is multiple nyeloma. 64. The pharnaceutical conposition according
to any onwoebimizai’es 52 to 60, whereby the cancer is a eammproigmbssied from
the group of solid tunors, whereby preferably the solid tunors are sel ected
fromthe group conprising glioblastoma, colorectal cancer, breast cancer,

| ynphona, prostate cancer, pancreaticlﬁgncer, renal cancer, ovarian cancer
and lung cancer. 65. A nedicanent conprising one or several dosage units
of at least a first pharmaceutically active agent, wherein the first
pharmaceutical ly active agent is a nucleic acid nolecul e .capabl e of bipding
to SDF-D as theeflitsle terminal nsiretehe off neglegtides 1comprises 4 Rurleplds 1SedvREaF fment i s
for usEEOGEGEYBRAGRUAGS 3 MRSEaRS 109090) RhEURE!se0bhd tormifl SER%: OF

di sorder, or tor use in a neth or the treatnent of a subject suffering
from a micketdss comptisesralauclestidecsaygemde of Sk TGABNKIGEALE 3’ dSEQaEl NO: a

di sorder._as an adjunct therapy, or for the treatnent and/or prevention of a
di seasé?db Wi sor der, whereby the di sease or disorder is cancer. 66. The
medi cangnt  qRC AT RGnfifal ChRritén SF niIESRIY ddnfpridds U aliclebEIARY¥qEH0S ] dfi 3ES
the subject, wherein the sensitized subject i's nore responsive to a therapy
for thdJGAEGKUBOG 3hahdrthgsewed: feomimad striteh difseucientides ¢pmprigesr 2 nugleotighe

medi canent accpgdi t im6 rehy. e therapy for the treatnent
and/ or sB?‘é"\?%f’%)négg‘Atlﬁg&%s&E@&Sﬁgbg%g’rorconpri ses the adminstriation
of a fuyt herhdHasiMGRIIdICatdtdh At hy@eRERE comiystses d miakdbade Rgquidhee setbjsect
and/ or surger‘%@and/or cellular therapy. 68. The nedi canent according to

any onéAGALAGHs353nd ¢he mecond taminlystrateli of awiclegidese Fomprgesn dusientire
conprises a furts @}f“@ tically active agent, preferably one or
sever alse%l'&lﬁ%gf%%pg&g?ﬁa u?t‘her pharmaceutically active agent, whereby
the further pharmaceutically active agent is selected fromthe group

i Si ti body, | kyl atir t, . antj - bolite, | ant
2 Kal 078 _pridranisiong s BpleatlE RECording (@ram o GaH 28 (5 LopBTEBIiaERe G
2012/ O?ngzi%@gé%ﬁxlg%l%{coﬁﬂéﬁbé&%?e ¢ ek %rnuc}e%'tig%\ééx defee MIoBRhE 858 one

Tanmoxi féen, Lena om de, Bortezom b, nmet hasone and
Fl ur ourcd SHQ ID 68D: e $EQiIDakent 0ASEQ dDAYOt b1 ZtcaSEQAD, N@hdB&j SEQHP NO:

medi cangnt rises t further pharmaceutically active agent, preferably
one or 5%?%%5@% 2‘?[2! ts of the further pharmaceutically active agent,

whereby the further pharnmaceutically active agent is selected fromthe
group conprising an anti body, an al kylating agent, an anti-netabolite, a
pl ant girifatabiyd anproat erfabEQ 1D N 420,nBEQallp NGt 12&r pEQOII NQ: 12hoPEQnE ase

Bor t oz OW0H I ERANENG b ARG FIREQ R T e om e

34.  The nucleic acid molecule according to claim 16, whereby the SDF-1 binding nucleic
acid molecule of type A comprises a central stretch of nucleotides, whereby the central stretch
of nucleotides comprises a nucleotide sequence of 5

AAAGYRACAHGUMAAXAUGAAAGGUARC 3’ (SEQ ID NO: 74),
whereby XA is either absent or is A.

35. The nucleic acid molecule according to claim 34, whereby the central stretch of
nucleotides comprises a nucleotide sequence of
5’AAAGYRACAHGUMAAUGAAAGGUARC 3’ (SEQ ID NO: 75), or

5° AAAGYRACAHGUMAAAUGAAAGGUARC 3’ (SEQ ID NO: 76), or



70. The nedi canent according to any one of clains 68 to 69, whereby the
anti body is selected fromthe group conprising Rituxinmb, O atunmunmab,

Cet uxi mabwol2brurmemabTi uxet an, Tosi t unomab, Trast uzumalpcTBPr@aciossssab, and
Al entuzumab. 71. The nedi canent according to any one of clains 68 to 69,
whereby the al kyl ating agent is selected fromthe group conprising
cisplatin, carboplatin, oxaliplatin, hl or et ham ne, cycl ophospham de,

chl oranmbuci |, doxorubicin, |ioposonal "doxorubicin, bendanusti ne,

t enozol om de and Nblphalan 72. The nedi canent according to any one of

I 68 to 69, whe ti-nmetabolit | ected f th
Compr 1 S i B A EAHGUEHA O AMODLARRLY (S IDUGE A iecieph Ast He and

cladri bidey 3¢ THRBSIERTENLoAGRALI NG {0 ANKoARS Ofsdili@idtd 68rto 89,

whereby the plant terpenoid is sefected e group of a taxane, nore

pr ef er DA XGA ACAHGT CAN T GA A GG ARG (SEQIDDS0eTAxel , Pacl it axel,
podophyl | ot oxi n and epothilone. 74. The nedi canent according to any one of
claims 68 to 69, vvhereby t he topoi sonmerase inhibitor is selected fromthe
group G@iTpr igieNhc AR Wit&dule adc()fd?gé REAMY SR EI4iA% A b B3 wheldBy the SDF-
2012/031773PCT/EP2011/004554 130 /5. Theé medi canent according to any one
of cl adn’amﬁﬁlgt nuc'ldlp anite medlecul of dpprc ér comprisasaimc 81->3etizection 4 fgsh temaingt oup

el oot SHOFP i RHLEREE e SREP RO UL SEiRBRIcH S 2y & sxiand atingipdfelln of

medi camppBleoB&&Or di ng to claim75, whereby Ieukenla is selected fromthe
group conprising chronic |ynphoid | eukem a and acute nyeloid | eukema. 77.
The nedi canent according to claim75, vvhereby nmyeloma is multiple nyel oma.
78. Th nedl anment . ace r ding t cl t 4 e
cancer %I 5 a”l(cilg hoil elcs%ﬁlg (r:r%ole r%cr%%ncﬁ gro oneoatl 1m§%4 9 3% wh%%&?lgé@f)p

pr ef er abbiydingem&Wdi¢ dcidumolesuldrd tspd ecb@dpnfls:e@ rtht51w3grd®n¢pt1@o mrec(mdngrmmal

gl i obl astona col orectal cancer, breast cancer, |ynphoma, prostate an%er,
pancr ea&tFieh cafnpugleotidesathe: senteal stistcdr phmugleatidss, e?ﬁé 2 Hg teminal stretc
nucleotides.

38.  The nucleic acid molecule according to any one of claims 36 to 37, whereby the first
terminal stretch of nucleotides comprises a nucleotide sequence of 5’ X1X2NNBV 3’ and the

second terminal stretch of nucleotides comprises a nucleotide sequence of 5° BNBNX3X4 3’

whereby X1 is either absent or R, X2 is S, X3 is S and X4 is either absent or Y;

or

X1 is absent, X2 is either absent or S, X3 is either absent or S and X4 is absent.

39.  The nucleic acid molecule according to any one of claims 36 to 38, preferably 38,
whereby the first terminal stretch of nucleotides comprises a nucleotide sequence of 5’
RSHRYR 3’ and the second terminal stretch of nucleotides comprises a nucleotide sequence
of 5 YRYDSY 3’,

preferably the first terminal stretch of nucleotides comprises a nucleotide sequence of 5’
GCUGUG 3’ and the second terminal stretch of nucleotides comprises a nucleotide sequence

of 5 CGCAGC 3°.



79. Use of a nucleic acid nolecule as defined in any one of clainms 1 to 51,
for the manufacture of a nedicanent for the treatnent and/or prevention of
a di seasewonothworider or for use in a nmethod for the treatrmepérimbssas subj ect
suffering froma disease or disorder or being at risk of developing a

di sease or a disorder as an adjunct therapy, whereby the disease or

di sorder is cancer. 80. Use accordi ng,40 claim 79, whereby the adjunct

t herapy sensitizes the subject, mhereln the sensitized subject is nore
responsive to a therapy for the treatnment and/or prevention of the disease
or disorder. 81. Use to claim80, whereby the therapy for the treatnent
and/ or prevention of the diseases or disorder conprises the adm nistration
of a fupt her [ rotdibis ect
and/ or g)ur gghghg{lyggH?e L‘JICMalFa{ctﬁgr ap@gﬁa@z%ﬁ%s& cédcl%]or I %B%‘gpng}?abg%?%

cl ai ns witrdby &ik, ﬁp;t gtmmiabl ytretchioh ﬂ&leoﬂdes ebnprises aeniictantidat seiqsencseof Sh
conbi natl on % 8 further har ceﬁ"ﬁ_}l Y atl ve agent, eiiﬁby t he

f ur t her"Z5H3Pwelc 0 |ﬂéf‘aFfI°§:’n% TRl e ugTeOfdeHERTBRATICE &) 1Uf F veIRGERt
sel ect e¢ 5t KAM@VXL3group conprising an antlbody, an alkylatlng agent, an
anti-netabolite, a plant alkaloid, WD 2012/031773PCT/EP2011/004554 131
preferably vincri stl ne, a plant terpen0| d a topoi sonerase inhibitor,
Leucovor,i n hot Xi f . Legal i dom de, Bortezom b,
Dexanefﬁ&?%ﬁgﬁﬁ ?@%Fﬁm”nﬁ ﬁg%ﬁ ﬁé Smgé"lige according to claim 81
wher eby t he further pharmaceutically active agent is a pharnaceutically
active agent selected fromthe group conprising an anti bod an al kyI ating
agent , paeferahty theefirsbdeiminal sirqietnef nacleatidssdcomprises raBgleatidecsqayengeeot &’

pl ant i i bi I r
TanDX|?ﬁ%@E@£%a eﬁ?%ggﬁgag %ﬁ%teQn ? ee%w#%%%ﬁ%>mé§ %g%ﬁg% urg%PQC|
and Pr adGOAE.3’; 84. Use accordl ng to any one of clains 82 to 83, whereby
the anti body is selected fromthe group conprising R tuximb, Cetuximb,

| bri tumomab- Ti uxet an, Tosi tunmonmab, Trastuzumab, Bevaci zumab, and

Al ent u%&’qﬁfpﬁrstatérmMﬁles ?&89 bl P&e&ﬁ’deﬁ%nﬁﬂ%egfa L ﬁe‘i’ic?%f sMGEeRG the
al kyl ati ng agent 1s selected Tromthe group conprising |sp atin,

car bopl3aaridntheoxedong| tatminal seetbh arfehddentides coyplriegh aspitdentide, seqbérmeauﬁ)ﬁbl |,
doxorubicin, lioposonmal doxorubicin, bendanustine, tenozol om de and
Nblphaﬂgﬁ;Gcé%z Use according to any one of clains 82 to 83, whereby the
anti-netabolite is selected fromthe group conprising purineazathi oprine,

mer capt opuri ne fludarabi ne, pentostatin, and cl adri bi ne.
41.  The nucleic acid molecule according to any one of claims 34 to 40, whereby the SDF-

1 binding nucleic acid molecule of type A comprises a nucleotide sequence according to any
one of SEQ ID NO: 60 to SEQ ID NO: 73, SEQ ID NO: 78 to SEQ ID NO: 82, SEQ ID NO:
84 to SEQ ID NO: 87, SEQ ID NO: 89 to SEQ ID NO: 94, and SEQ ID NO: 145,

preferably any one of SEQ ID NO: 60, SEQ ID NO: 63, SEQ ID NO: 66, SEQ ID NO: 78,
SEQ ID NO: 84, and SEQ ID NO: 146,

more preferably any one of SEQ ID NO: 84 and SEQ ID NO: 146.
42.  The nucleic acid molecule according to claim 16, whereby the SDF-1 binding nucleic

acid molecule of type D comprises a nucleotide sequence according to any one of SEQ ID

NO: 142 to SEQ ID NO: 144.



87. Use according to any one of clains 82 to 83, whereby the plant
terpenoid is selected fromthe group conprising a taxane, nore preferably
sel ect ed woam#dzerrgr oup of Docet axel, Paclitaxel, podoplkeyirieptertionsand

epot hilone. 88. Use according to any one of clains 82 to 83, whereby the

t opoi sonerase inhibitor is selected fromthe group conprising canptothecin,
I rinotecan, and m toxantrone. WO 2015%931773PCT/EP2011/004554 132 89. Use
according to any one of clainms 82 to . Whereby the cancer is a cancer
selected fromthe group of hematol ogi cal cancer, whereby preferably the
hemat ol ogi cal cancer i s selected fromthe group conprising |le '

k d
nyel ond#3. odhewwsleigcaciqd malepuleacepeding toany,gnsrafislaims JkierfiZa Wher e‘,‘ﬁg%gg’%?]f rom

the gr hsiin ' ' X U 1 ' I a.
o1 Usdt DUBRAGILENT MERLS b HIp A0L BukB AOFA R MY SOFTY Bl B o NG
Use ac@DHl gtal modenpretorablothechaharsSIDE- I 8 hahan\didi-elalphiahe cancer is a cancer
sel ected fromthe group of solid tunors, whereby preferably the solid
tunors are selected fromthe group conprising glioblastom, colorectal
cancer 44br eagfe fu@fRfioid MOTRIR T CcoRIAS IS HRMFRI2imP 216 48 MvhérebR ieSlucldiénal
cancer, ovarian cancer and lung cancer. “93. A nethod for the treatnent of
a subj ecid swidoste ngmprisam armbdifiegtiat, whekbyfthelenalibgitiog sapreérablyherhagly t he

t hod ' . . t f gdm ni g h bj ect a.
ohar nacaaFrdn voiehs meief wBoRRofy B ARsREO AR b e Bpefive s
bi ndi nghh@cteRbtick FIh&IRIdIEE Acid maRYuIRIE tédins Df dsidende titheSd the Sftmal BEhiaAOd

according to claim93, whereby the nethod conprises
body, preferably the human body.

45.  The nucleic acid molecule according to claim 44, whereby the modification is selected
from the group comprising a HES moiety, a PEG moiety, biodegradable modifications and

combinations thereof.

46.  The nucleic acid molecule according to claim 45, whereby the modification is a PEG
moiety consisting of a straight or branched PEG, whereby preferably the molecular weight of
the straight or branched PEG is from about 20,000 to 120,000 Da, more preferably from about
30,000 to 80,000 Da and most preferably about 40,000 Da.

47.  The nucleic acid molecule according to claim 45, whereby the modification is a HES
moiety, whereby preferably the molecular weight of the HES moiety is from about 10,000 to
200,000 Da, more preferably from about 30,000 to 170.000 Da and most preferably about
150,000 Da.

48.  The nucleic acid molecule according to any one of claims of 44 to 47, whereby the
modification is attached to the nucleic acid molecule via a linker, wherein preferably the

linker is a biostable or biodegradable linker.

49.  The nucleic acid molecule according to any one of claims of 44 to 48, whereby the
modification is attached to the nucleic acid molecule at the 5’-terminal nucleotide of the

nucleic acid molecule and/or the 3’-terminal nucleotide of the nucleic acid molecule and/or to



a step b) of irradiating the subject and/or surgery and/or cellular therapy
and/ or adm ni stering a pharmaceutically effective anmount of a further

phar macewvoealdos1ast i ve agent to the subject, whereby tpeTfEPREhB4554
pharmaceutically active agent is a pharmaceutically active agent selected
fromthe group conprising an antibody, an al kyl ati ng agent, an
anti-netabolite, a plant al kaloid, pr E rably vincristine, a plant
terpenoi d, a topoi sonerase inhibitor, LCéucovorin, Mthotrexate, Tanoxifen,
Sor af eni b, Lenal i dom de, Bortezom b, Dexanethasone, Flurouracil, and

Predni sone. WO 2012/ 031773PCT/ EP2011/ 004554 133 95. Tae qg;hgqﬁacc r.di ng
to cl aidnurieotidp f dhe) npeleicrcid medeawlq betvepn dha ecterminal AucIRptics ohthg pyckic
acid f. . bingdi z I i ny one of clains 1
o 51 TeraofeRERaN £ttt ARG RIPRT pL ARIACIGRRRNAIEN Plnct t her apy.
96. The nethod according to claim95, whereby the adjunct therapy

sensitizes e subj.ect,. wherein the sensitized sybject is e [esponsi ve
to a therap OPUC? & acb © aﬁwremgpﬁoee@hpﬁsﬁ%g la‘lnhsellcﬁorsrgéts%{{‘gf the

di sor dgfcleofldes offftfe ABLIBIR G RIGROIEHIRDr R FhAEINARE forthifs BRVchE: b8 haNYcullOr
the treatnment and/or prevention of the disease or disorder conprises the

admi nstard hinugleotiflesa f urt her pharnaceutically active agent and/ or
irradiating the subject and/or surgery and/or cellular therapy as perfornmed
in step b). 98. The nethod according to any of clainms 94 to 97, whereby

t he antsiibodyTHesusRicadi¢ tholdcarm échsrcmﬁgwpa@mrdf%ims Rith 58] Whéreb{oetielniclsid,
| bri tunomab- Ti uxet an, Tositunmomab, Trastuzumab, Bevaci zumab, and

Al ent uzgidepolecds is aihb-nyglekrortidiedactleng to any of clains 94 to 97, whereby
the al kyl ating agent is selected fromthe group conprising cisplatin,
carbopl atin, oxaliplatin, mechloretham ne, cycl ophospham de, chl oranbucil,
doxor uls2ci n,A bhapesetial dexpssitiorctompritng asr Sirstrpharhsventicdlynactiee ageht the

Mel phal an. . 100. The met hod_accordi ng to _any of clains &4 to 9?, er eby
the antiuckia aggl melecple aceprding do ranynorhef laims Ldapr} endpptionally a turther

urine | Qpr i ri . r abi t gst ati A, .
Ol sl BRG]y VIR e URCThART OGS SHRGY RFE, B BihP, o@brishe 2
t he pl phhrmaepicadiydadcsptakle esdicgderit; anphahmagputivallyc acgepiablengartiax ané i, furiiee

preferably sel ected fromthe oyp of cet axel, .Paclitaxel, . .
podoph)ﬂ?‘ﬁ%’ﬂwpﬁca;lﬂoacé‘ﬁﬁtaﬁ?moﬁ’g& W%ff?g’y tg_%é’?’ﬂ%f‘??&ﬂ“%?ic“@%"ﬁ’ﬁof‘ds B s Y
94 10 QethdW i) RY trffchCRRV R PFEF 8B 0P RIdRH QS or! Bsct8426F RA ubkE BB hikehodrfBHP
conprising canptothecin, Irinotecan, and mtoxantrone.
the treatment of a subject suffering from a disease or disorder or being at risk of developing a
disease or a disorder as an adjunct therapy, or for the treatment and/or prevention of a disease

or disorder, whereby the disease or disorder is cancer.

53.  The pharmaceutical composition according to claim 52, whereby the adjunct therapy
sensitizes the subject, wherein the sensitized subject is more responsive to a therapy for the

treatment and/or prevention of the disease or disorder.

54.  The pharmaceutical composition according to claim 53, whereby the therapy for the
treatment and/or prevention of the diseases or disorder comprises the administration of a
further pharmaceutically active agent and/or irradiating the subject and/or surgery and/or

cellular therapy.

55.  The pharmaceutical composition according to any one of claims 52 to 54, whereby the
further pharmaceutically active agent is a pharmaceutically active agent selected from the

group comprising an antibody, an alkylating agent, an anti-metabolite, a plant alkaloid,



WO 2012/ 031773PCT/ EP2011/ 004554 134 103. The net hod according to any one
of clains 93 to 102, whereby the cancer is a cancer selected fromthe group
of hemat ovogomalzizancer, whereby preferably the henatol egira®hoaansss is
selected fromthe group conprising | eukem a and nyel oma. 104. The net hod
according to claim 103, whereby | eukema is selected fromthe group
conprising chronic |ynphoid | eukem a gpd acute nyeloid | eukem a. 105. The
nmet hod according to claim 103, whereby mnmyeloma is nmultiple nyelonma. 106.
The net hod according to any one of clains 93 to 102, whereby the cancer is
a cancer selected fromthe group, of solid tunors, . whereby preferably the
sol i d tEferblyayipcigingce BEW ?%SPﬁ“PH’e agm;fpre%ﬁfrmaﬁbﬁan&efls ‘fog’élt notrexate,

col or eqigl,x$RAC e orafnfRS L chaidSthide) yﬁm%?)‘lf'nib,prB&aﬁ'ﬂ&hé‘s%H@,e rFluRRbcieabhd

cancer, renal cancer, ovarian cancer an ung cancer.
Prednisone.

56. The pharmaceutical composition according to claim 55, whereby the antibody is
selected from the group comprising Rituximab, Ofatumumab, Cetuximab, Ibritumomab-

Tiuxetan, Tositumomab, Trastuzumab, Bevacizumab, and Alemtuzumab.

57.  The pharmaceutical composition according to claim 55, whereby the alkylating agent
is selected from the group comprising cisplatin, carboplatin, oxaliplatin, mechlorethamine,
cyclophosphamide, chlorambucil, doxorubicin, lioposomal doxorubicin, bendamustine,

temozolomide and Melphalan.

58.  The pharmaceutical composition according to claim 55, whereby the anti-metabolite is
selected from the group comprising purineazathioprine, mercaptopurine, fludarabine,

pentostatin, and cladribine.

59.  The pharmaceutical composition according to claim 55, whereby the plant terpenoid is
selected from the group comprising a taxane more preferably selected from the group

comprising Docetaxel, Paclitaxel, podophyllotoxin and epothilone.

60.  The pharmaceutical composition according to claim 55, whereby the topoisomerase

inhibitor is selected from the group comprising camptothecin, irinotecan, and mitoxantrone.

61.  The pharmaceutical composition according to any one of claims 52 to 60, whereby the
cancer is a cancer selected from the group of hematological cancer, whereby preferably the

hematological cancer is selected from the group of leukemia and myeloma.

62. The pharmaceutical composition according to claim 61, whereby leukemia is selected

from the group comprising chronic lymphoid leukemia and acute myeloid leukemia.
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63.  The pharmaceutical composition according to claim 61, whereby myeloma is multiple

myeloma.

64.  The pharmaceutical composition according to any one of claims 52 to 60, whereby the
cancer is a cancer selected from the group of solid tumors, whereby preferably the solid
tumors are selected from the group comprising glioblastoma, colorectal cancer, breast cancer,

lymphoma, prostate cancer, pancreatic cancer, renal cancer, ovarian cancer and lung cancer.

65. A medicament comprising one or several dosage units of at least a first
pharmaceutically active agent, wherein the first pharmaceutically active agent is a nucleic
acid molecule capable of binding to SDF-1 as defined in any one of claims 1 to 51, whereby
the medicament is for use in a method for the treatment and/or prevention of a disease or
disorder, or for use in a method for the treatment of a subject suffering from a disease or
disorder or being at risk of developing a disease or a disorder as an adjunct therapy, or for the
treatment and/or prevention of a disease or disorder, whereby the disease or disorder is

cancer.

66.  The medicament according to claim 65, whereby the adjunct therapy sensitizes the
subject, wherein the sensitized subject is more responsive to a therapy for the treatment and/or

prevention of the disease or disorder.

67. The medicament according to claim 66, whereby the therapy for the treatment and/or
prevention of the diseases or disorder comprises the adminstriation of a further
pharmaceutically active agent and/or irradiating the subject and/or surgery and/or cellular

therapy.

68. The medicament according to any one of claims 65 to 67, preferably claim 65, wherein
the medicament comprises a further pharmaceutically active agent, preferably one or several
dosage units of a further pharmaceutically active agent, whereby the further pharmaceutically
active agent is selected from the group comprising an antibody, an alkylating agent, an anti-

metabolite, a plant alkaloid, preferably vincristine, a plant terpenoid, a topoisomerase



WO 2012/031773 PCT/EP2011/004554

129

inhibitor, Leucovorin, Methotrexate, Tamoxifen, Sorafenib, Lenalidomide, Bortezomib,

Dexamethasone and Flurouracil.

69. The medicament according to claim 67, wherein the medicament comprises the further
pharmaceutically active agent, preferably one or several dosage units of the further
pharmaceutically active agent, whereby the further pharmaceutically active agent is selected
from the group comprising an antibody, an alkylating agent, an anti-metabolite, a plant
alkaloid, preferably vincristine, a plant terpenoid, a topoisomerase inhibitor, Leucovorin,
Methotrexate, Tamoxifen, Sorafenib, Lenalidomide, Bortezomib, Dexamethasone Flurouracil,

and Prednisone.

70.  The medicament according to any one of claims 68 to 69, whereby the antibody is
selected from the group comprising Rituximab, Ofatumumab, Cetuximab, Ibritumomab-

Tiuxetan, Tositumomab, Trastuzumab, Bevacizumab, and Alemtuzumab.

71.  The medicament according to any one of claims 68 to 69, whereby the alkylating agent
is selected from the group comprising cisplatin, carboplatin, oxaliplatin, mechlorethamine,
cyclophosphamide, chlorambucil, doxorubicin, lioposomal doxorubicin, bendamustine,

temozolomide and Melphalan.

72.  The medicament according to any one of claims 68 to 69, whereby the anti-metabolite
is selected from the group comprising purineazathioprine, mercaptopurine fludarabine,

pentostatin, and cladribine.

73.  The medicament according to any one of claims 68 to 69, whereby the plant terpenoid
is selected from the group of a taxane, more preferably selected from the group comprising

Docetaxel, Paclitaxel, podophyllotoxin and epothilone.

74.  The medicament according to any one of claims 68 to 69, whereby the topoisomerase

inhibitor is selected from the group comprising camptothecin, irinotecan and mitoxantrone.
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75.  The medicament according to any one of claims 65 to 74, wherein the cancer is a
cancer selected from the group of hematological cancer, whereby preferably the

hematological cancer is selected from the group comprising leukemia and myeloma.

76.  The medicament according to claim 75, whereby leukemia is selected from the group

comprising chronic lymphoid leukemia and acute myeloid leukemia.

77.  The medicament according to claim 75, whereby myeloma is multiple myeloma.

78.  The medicament according to any one of claims 65 to 74, whereby the cancer is a
cancer selected from the group of solid tumors, whereby preferably the solid tumors are
selected from the group comprising glioblastoma, colorectal cancer, breast cancer, lymphoma,

prostate cancer, pancreatic cancer, renal cancer, ovarian cancer and lung cancer.

79. Use of a nucleic acid molecule as defined in any one of claims 1 to 51, for the
manufacture of a medicament for the treatment and/or prevention of a disease or disorder or
for use in a method for the treatment of a subject suffering from a disease or disorder or being
at risk of developing a disease or a disorder as an adjunct therapy, whereby the disease or

disorder is cancer.

80.  Use according to claim 79, whereby the adjunct therapy sensitizes the subject, wherein
the sensitized subject is more responsive to a therapy for the treatment and/or prevention of

the disease or disorder.

81. Use to claim 80, whereby the therapy for the treatment and/or prevention of the
diseases or disorder comprises the administration of a further pharmaceutically active agent

and/or irradiating the subject and/or surgery and/or cellular therapy.

82.  Use according to any one of claims 79 to 81, preferably claim 79, whereby the
medicament is used in combination with a further pharmaceutically active agent, whereby the
further pharmaceutically active agent is a pharmaceutically active agent selected from the

group comprising an antibody, an alkylating agent, an anti-metabolite, a plant alkaloid,
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preferably vincristine, a plant terpenoid, a topoisomerase inhibitor, Leucovorin, Methotrexate,
Tamoxifen, Sorafenib, Lenalidomide, Bortezomib, Dexamethasone, Flurouracil, and

Prednisone.

83.  Use according to claim 81, whereby the further pharmaceutically active agent is a
pharmaceutically active agent selected from the group comprising an antibody, an alkylating
agent, an anti-metabolite, a plant alkaloid, preferably vincristine, a plant terpenoid, a
topoisomerase inhibitor, Leucovorin, Methotrexate, Tamoxifen, Sorafenib, Lenalidomide,

Bortezomib, Dexamethasone, Flurouracil, and Prednisone.

84.  Use according to any one of claims 82 to 83, whereby the antibody is selected from
the group comprising Rituximab, Cetuximab, Ibritumomab-Tiuxetan, Tositumomab,

Trastuzumab, Bevacizumab, and Alemtuzumab.

85.  Use according to any one of claims 82 to 83, whereby the alkylating agent is selected
from the group comprising cisplatin, carboplatin, oxaliplatin, mechlorethamine,
cyclophosphamide, chlorambucil, doxorubicin, lioposomal doxorubicin, bendamustine,

temozolomide and Melphalan.

86.  Use according to any one of claims 82 to 83, whereby the anti-metabolite is selected
from the group comprising purineazathioprine, mercaptopurine fludarabine, pentostatin, and

cladribine.

87.  Use according to any one of claims 82 to 83, whereby the plant terpenoid is selected
from the group comprising a taxane, more preferably selected from the group of Docetaxel,

Paclitaxel, podophyllotoxin and epothilone.

88.  Use according to any one of claims 82 to 83, whereby the topoisomerase inhibitor is

selected from the group comprising camptothecin, irinotecan, and mitoxantrone.
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89.  Use according to any one of claims 82 to 83, whereby the cancer is a cancer selected
from the group of hematological cancer, whereby preferably the hematological cancer is

selected from the group comprising leukemia and myeloma.

90.  Use according to claim 89, whereby leukemia is selected from the group comprising

chronic lymphoid leukemia and acute myeloid leukemia.

91.  Use according to claim 89, whereby myeloma is multiple myeloma.

92. Use according to any one of claims 79 to 88, whereby the cancer is a cancer selected
from the group of solid tumors, whereby preferably the solid tumors are selected from the
group comprising glioblastoma, colorectal cancer, breast cancer, lymphoma, prostate cancer,

pancreatic cancer, renal cancer, ovarian cancer and lung cancer.

93. A method for the treatment of a subject suffering from or being at risk of developing

cancer, whereby the method comprises

- a step a) of administering to the subject a pharmaceutically effective amount of a

nucleic acid molecule capable of binding to SDF-1 as defined in any one of claims 1 to 51.

94.  The method according to claim 93, whereby the method comprises

- a step b) of irradiating the subject and/or surgery and/or cellular therapy and/or
administering a pharmaceutically effective amount of a further pharmaceutically active agent
to the subject, whereby the further pharmaceutically active agent is a pharmaceutically active
agent selected from the group comprising an antibody, an alkylating agent, an anti-metabolite,
a plant alkaloid, preferably vincristine, a plant terpenoid, a topoisomerase inhibitor,
Leucovorin,  Methotrexate, = Tamoxifen, Sorafenib, Lenalidomide, Bortezomib,

Dexamethasone, Flurouracil, and Prednisone.
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95.  The method according to claim 94, wherein the pharmaceutically effective amount of a
nucleic acid molecule capable of binding to SDF-1 as defined in any one of claims 1 to 51 is

administered as an adjunct therapy or part of an adjunct therapy.

96.  The method according to claim 95, whereby the adjunct therapy sensitizes the subject,
wherein the sensitized subject is more responsive to a therapy for the treatment and/or

prevention of the disease or disorder.

97.  The method according to claim 96, whereby the therapy for the treatment and/or
prevention of the disease or disorder comprises the adminstriation of a further
pharmaceutically active agent and/or irradiating the subject and/or surgery and/or cellular

therapy as performed in step b).

98.  The method according to any of claims 94 to 97, whereby the antibody is selected
from the group comprising Rituximab, Cetuximab, Ibritumomab-Tiuxetan, Tositumomab,

Trastuzumab, Bevacizumab, and Alemtuzumab.

99.  The method according to any of claims 94 to 97, whereby the alkylating agent is
selected from the group comprising cisplatin, carboplatin, oxaliplatin, mechlorethamine,
cyclophosphamide, chlorambucil, doxorubicin, lioposomal doxorubicin, bendamustine,

temozolomide and Melphalan.

100. The method according to any of claims 94 to 97, whereby the anti-metabolite is
selected from the group comprising purineazathioprine, mercaptopurine, fludarabine,

pentostatin, and cladribine.

101. The method according to any of claims 94 to 97, whereby the plant terpenoid is
selected from the group comprising taxanes, more preferably selected from the group of

Docetaxel, Paclitaxel, podophyllotoxin and epothilone.

102. The method according to any of claims 94 to 97, whereby the topoisomerase inhibitor

is selected from the group comprising camptothecin, irinotecan, and mitoxantrone.
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103. The method according to any one of claims 93 to 102, whereby the cancer is a cancer
selected from the group of hematological cancer, whereby preferably the hematological

cancer is selected from the group comprising leukemia and myeloma.

104. The method according to claim 103, whereby leukemia is selected from the group

comprising chronic lymphoid leukemia and acute myeloid leukemia.
105. The method according to claim 103, whereby myeloma is multiple myeloma.

106. The method according to any one of claims 93 to 102, whereby the cancer is a cancer
selected from the group of solid tumors, whereby preferably the solid tumors are selected
from the group comprising glioblastoma, colorectal cancer, breast cancer, lymphoma, prostate

cancer, pancreatic cancer, renal cancer, ovarian cancer and lung cancer.



