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Novel i mmunotherapy agai nst Neuronal and Brain Tunors
The present invention relates to peptides, nucleic

waedodasaed cells for use in inmunot herapeuti c PEL/RPIBS/056988

In particular, the present inyention relates to the

I mmunot herapy of cancer. The present invention
furthernore relates to tunor-associated cytotoxic T
cell (CTL) peptide epitopes, alone or in conbination
wi th ot her tunor-associated peptides that serve as
active pharmaceutical ingredients of vaccine
conpositions that stinulate anti-tunor inmune
responses. The present invention relates to 11 novel
pepti de sequences and their variants derived from HLA
class | and class Il nolecul es of human tunor cells
that can be used in vaccine conpositions for eliciting
anti-tunor i mmune responses. Background of the
invention Gioms are brain tunors originating from
glial cells in the nervous system Gial cells,
comonly called neuroglia or sinply glia, are

non- neuronal cells that provide support and nutrition,
mai ntai n honeostasis, formnyelin, and participate in
signal transm ssion in the nervous system The two
nost i nportant subgroups of gliomas are astrocytonas
and ol i godendrogl i omas, named according to the normal
glial cell type fromwhich they originate (astrocytes

or ol i godendrqgcytes espect.i vel Bel on

subgroup of d@ %k?éjﬁ @NPJE%‘)SQV&E@” Eﬁrhsgcpon
(referred to as gI|0bb@ﬁh95@egﬁ@gg@gﬁﬁer) |s t he nost
common malignant brain tunor in adults and accounts
for approx. 40%of all nmalignant brain tunors and
approx. 50% of glionmas (CBTRUS, 2006). It aggressively
i nvades the central nervous systemand is ranked at

t he hi ghest malignancy |evel (grade I1V) anong al
gliomas. Although there has been steady progress in
their treatment due to inprovenments in neuroi nagi ng,

n1Crozﬁﬁﬂiiﬁi_ﬂﬂﬁfﬁiﬁﬂiﬁiﬂi"Ent options, such as
t enpz F | ' , glioblastomas remain
i ncur abhe Jfrggéﬁtoﬁ'ﬁr'eﬁtlo@%ﬂate@ﬁén‘ég?lﬁy‘% 'ﬁre?&%%mé@%?)rowded to

Prados and Levin, 2000 The I"et h rate of thi
eumusemof/enwmuagphcatlwsa‘uemages phrtfosl arkyprafersnioya insethod and a

nt hs er first ear.
§¥ﬁt9mv%ef%tae?}‘%ﬁ%rﬂefésés?'ﬁtafggéﬁ%%@@ d%sb BESGINg, 1q ggmplete
fraMSactRAE SHI WaAF Jf 3éid- U@éﬁs°%§§r|Mﬁ$%ﬁ%@Ith9[19@’1 requests
i ncluding gross tunor resection is sti | ess than %
(R@iveshthzerpPaR @dernate goiceahedeel. et al ., 2000;
Napolitano et al., 1999; Dazzi et al., 2000).

Accor dBA@_ @RM@O%T&IESW\HE]MTI@GH cal need for an
el < bhe §BnSeus AetelPuies of B SPH Al Bk iTBbisg networks

QRES aompen fak&nhﬁ@ﬂfsc rafte AT siEe | ﬁeﬂﬂﬁﬁsﬁ'ghd their
potential o gration and proliferation and are

mtgﬁpynecr:tmsﬁwgh e giobR) aublio depvedoli. eprtbgd@tgrrset) has triggered

i, ORLABPRERT  rcB ek "Ryt apdlichBh seP ARG FHRhY Fuposes.
EEQéth'allvaleaeéﬂ bd ities paosidbligefl @liehthseruar e@uembatéce information
nature of these tunors. dioblastomas are a

FQ—’fT'@‘t’@'\féP?dr‘éfsih@t teneb simgivatetered g &ﬁw%‘l’vﬁbr applications are

ﬂﬂpﬁnt% e %ref\rergoﬁbg]érr R R of %Brélf‘ééc%cﬁﬁéﬁﬁlealrh?ough client
ad I on € | nmune response t

applmaalshs qrefeired tosas webebrowsefd ecniavigatorsy ofmenetedeys from all

eradicating all neoplastic cells follow ng resection

and radiation therapy (Roth and Weller, 1999; D x et

al ., 1999; Sablotzki et al., 2000). dioblastoma is

classified into primary gliobl astoma (de novo) and

secondary gliobl astoma, depending on differences in

the gene nechanlsn1dur|ng nallgnant transfornatlon of
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repl aced by an am no acid of simlar structure and
characteristics, such as where a hydrophobi c am no

w@eood/ 15830 epl aced by anot her hydr ophobi ¢ am noPE/EP2008/056988

Even nore conservative woul d be replacenent of am no
acids of the same or simlar size and chenical nature,

SYSmrBSmeS: Eoph PRl A BRES T RYrioR 4R O sertiles ranging
ehRL | é’mﬂﬂ@%éliv‘é@y Wf@ﬁﬁé’ﬁorprtet ﬁig?ﬁy |ﬁ%rrééﬂ\)é %Eﬂoﬁ%tlcated

acid substitutions are nore often tolerated than
aphlmeélonarhmlatthae@dommeﬂe@ossibdﬁwdbrtlneleaohu@nn\mdhmprovements

Lariti . : o

tiash el & st KEtns WRE IS Hapad MetogoL tdTTPL and to
ﬂ@oléyzsgmlﬂéd Wpier@)k@hm@kquab%a@ef(fPﬁME)‘IU”Qe@g to encode the
‘conservati ve substitutions nservati ve

doenenist e sites delivereli €. .0ueh Pegeaks Téie nohgtes alil the techniques
i : - .

3 Re BB BB 1 1 a0 it Bols Bk popsile what

sewroaaflyrrefé?red to@ydyne@mupea pol ar negatlvel y charged

resi dues .and their am des X Groudo ,
3- pol aPnl 'a%gpmm%nqﬁlapahgeémsemh@u%@rqw%rs Qirgjmd@y%') services
iéjé'%hﬁlg lt%ﬂ?rod%'cgeohé‘?‘% %orln@ét §cg§‘| idtieted ¥BlheskSHteractive

arge, tic residues
apbleations., AlBophi ghﬂ_)emerrachwsues Bvenewbdeployed bypsadmigistrations,

DR VIR AT Yt QTS cEoBUIonS. dBmoGRAPIste complex
fififeealve tskh Afeludingh cas @%&@ﬁmm of iftdnfd &M Rtms along

by an i sol euci ne resi non- conservatlve
wﬁblthe@mhne paiygtenti Ifh\vs;e'a@e@albsmwcurtan’cdoathoaeu glies to keep their

PR Redichs SR a8 A8l S50 Mdlimofl of Yl b ReFs @M actually

gBleNRt usdaMevestediwel), S/Vﬁlfésﬁéb;ﬂﬁg RRéeNsédlrk Yand rellable as well.
i neffective since chemcal effects are not total

ERediseralspe tBHG trusdithen enayeni touaseaps th@tg‘ilnar\géantr@s\agtlons be
%I'rsggog’r?%%reroeﬁ Lﬁﬁ ﬂ'nlés?az%%%ﬁrtanﬁggllmrhﬁ ﬁ@%%% g-ch&ved often in spite

obttmeaahemmtbomplt@mlytoﬂﬂn@transw|dnsvol ve structures
ot her Algan the common L-ani no acids. Thus, D-anj no
aci ds gff sxaneples Of t (i ™asy {TR¥El SgRYIGR RIOViers and airline

Qrﬁggﬂle% A& fjnén”oWrHeYv@Btélﬁé%nfrémpﬁ/mdhdﬁévéﬂahst BSn book and pay
I nvention and yet sti be enconpassed
dirscilyos tmie witkboet havmg taddkit @ (bna,vebagem;adi ruimnpdsee/eish’angactlons

B A tisiag oo OB el DA conSShromc ar 1Sl nteMfig®in  the
Qbﬁﬂo%'rlﬁg fiek% tﬁbﬁﬁfd?ﬁ\a%ﬁ%ﬁpi'/vo%@ﬁé'dtHéH\AﬂQe Wé\ﬂ@é@%rally to a

produce i nmunogens and i nmunogeni ¢ pol ypepti
Hawr@@enj pthers@rpreeeneomplexninaged, & depasuret amd @éestlnatlon

Bl e 4if PkRapenfR oklpBhdinb SHE) bl BB depigPeif) sufficient to

abtairg HoNt tHRC belsctad web amtbi Nast Setravél dopeRutRieli jehéri$ sorted
of those substitutions will be tested to determne if

Py erieentipmeyhichisdle; ena-tsersis rexpgried o exaiciseaechpice. Then, once
f 0 e [ t f ot

DR Gutns; ofefeiers Rabd o el BRIEH, Bndoa, Mans pf payment

pelptiediebcvm«mgzl can theI automatisaly bempleted.i This &thd dhieatszotion does

"T-cell response" ns the c roliferation
Bet [/ AN PAEHGLER' g‘ﬁ ?fqyﬁ%rt SV%HSW ﬁauﬁeerm@ﬁaegs%@tp@efmm the
t

B s B, oy ey Site Pt SeRAREProuidrs CehBbRglydvén afford to

[geore desvetars unaang mb@edoplmsh@atad alelqyests that cannot be handled

pepti depresenting target cells, secretion of

cyt oki nes, preferably Interferon-gamma, TNF-al pha, or

I L-2 induced by peptide, secretion of effector

nol ecul es, preferably granzynmes or perforins induced

by peptide, or degranul ation. For MHC cl ass

Il-restricted T hel per cell s, effector functl ons may

o Y o
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t he devel opnent of tunor vaccines.It is therefore an
obj ect of the present invention, to provide novel

w@eoososaed d sequences for peptides that are abPer/EP2008/056988

bind to MHC conpl exes of either class. Brief
descrl ptlon of the draw ngs Flg la and b show the

ESI - | d chro ectra i denti f

Sty uddebeiepeRbea! FREDS RERAEL)S peRsioneTs ol evence. In the
ﬁéIUOB{‘ Qﬁéoﬁﬁln%a%l%t@%ggéiaﬁrﬂgqlﬁ’é&sOQr% f&M@Bhg numerous similar
gl i obl astoma sa hat were presented in a
Memlnple@séravelreaEStreqwsimgramal meiats t@ beepgrved arhdoarNaf long-

GRS e didvstng i i 5fing tHitan R Higits <} The ones tha
BensEifaicdntod pbhlc&l@qml|tySpr@§$@ﬁtar@fwM@IU)4lldeqw thRe advantage of

normal tissues while it is strongI y increased in
e pHleage dmintsalhgy dpvecra@oBTlates tBRGertam WoH3Inan atigempt to

E%g@p \glsgm rlﬁteﬁagg eIp egg g%[e)%h féﬁmbqhg%ajonty of

tHof- 2 OWed wites a‘relgetmrmgf haswwerrdlagkgndmtoa@nore mdsln, if not all,
PTP- 002 as determ ned by flow cytometric analy
QﬁkﬂeS? '%@F”F@t%i?%c'ﬁ%@%!?é@ tf‘PHQr% h%%?@'ﬁ'yreéléﬁ%ﬁs HGW what web

R e eBst o pbr Pt P 3 Alle gy rrouor

anoﬂrnecchamneiuWbtsomyverrplp@odympandeédtmmgh HAd?- @mnmlbefittst, end-

k’ ‘F‘@V f‘@(Ve I rfrndz Eé ﬁqoé eltf?ﬁegeé [5”! Iggrgﬁ)e ?%rﬁern) desk or

ghll 'Eéhf’ér' PNget A Q@él%ﬁ’c OMhé, @ﬁ@lu'séﬁ rﬁ@@ccéﬂtéfrﬁpp@b@(plaln the
was perforned by staining wth -

prald¢rev ancoyyprecidot der asens@ntcér hls lm@:heltlgatwlr@ﬁ ttag +current

BRIk S 2R e eh R el T AN BER OGO RG o assistant n

PP W A @Ad-UFed UbEnaveS ROYS hidliteraépedialt iegsiest hasdbd dBsassistant
of the invention to HLA-A* 0201. D ssoci ation

bandnaeed theOyroper rheand Angl Hebts| tp &er itdespiace ehéhe end-user

' ' = wer e r : ;
KRB, el ) 5oL 51 008 oABM P Yudihentay ki o
desistanpeiuntientth fierm of ent iE-omailT hedfese Y@ which eadtusen is expected
E{ovrbges p tides that are useful in trea

A ‘Pﬁgs@pﬁgp‘?rpg@é“%'ﬂethéﬁ Faes I%ﬁ%%émﬁa%‘i’” must be

HB?&e&HﬂSFéc%Ftuf %u‘s?b?%o%ﬂﬁdq’ ﬁ“ul B SHRM&S bé’nédke% is provided,
ecul es on pri nar uma 'ast oma sanpl es (se

é)@nypiseexnerapmvfduegurchaatl\b/oultﬂhdlowom peopgrheinterant Wnthcthe software

t o tid - PTPRZI, - hown. ..
BEPZian o088 Pos Bl Bidigih e s et i Tasis Sl Re bo Cation.
W th npy '&I"nert ligstHRSed SERI-838R—P a2 dhAl@Usectdl requests but

denonstrating a high degree of tunor association of
ekrEensepp! ns ipegauseee...peipd ingeicuiarecenfigiratign of their client

P8 b e bhusE bRt ST by Eier with the
dﬁplhd&ﬁﬂdn thell Btetfacenasthor megﬁbbmmtdm idnyesing ralt solves their
ondrocytes. HLAbound peptides can be recogni zed by
PK@"P%Q@ tfeshelp maneis; hha&aﬂrewenqwlﬂwpﬁ&\y@%@,wtfb@DVssoftware
élgééﬁlﬁge%ﬂ%%r ﬁﬁtfvédg%gg@ }:5@( Pr{egﬁgfbt H?Q«o tb'fhg above, the problem
euamrntemd iupt theenbe lﬂg)rbbghIETé?dﬁYAined) bv@HtHﬁ_élhdm whild assistant

ept.i des. Several tides of the esent inventj

g e FeRIREvFe tto'rf) SS%Qﬁam dsf t%Br h%r&qﬂeélﬁdnhe'p and/or
[PEHHS and ARl PERY A Jf Rbd G4ge 3). Thus, (he
peptides are use or generating an inmune response
in a patient by which tunor cells can be destroyed. An
i mmune response in a patient can be induced by direct
adm ni stration of the described peptides or suitable
precursor substances (e.g. elongated peptides,
proteins, or nucleic acids encoding these peptides) to
the patient, ideally in conbination with an agent
enhanC|ng the |nnunogen|0|ty (|. . an adjuvant) The

S o o o o T .
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ability to bind WVHC class | or Il nolecules. The
variants of the present invention retain the ability

wo eooitpst3d o t he TCR of activated CTL, whi ch caPCT/EP2008/056988

subsequently cross-react withy and kill cells that

express a pol ypeptide containing the natural am no

acid Siﬁ ce f t he cognate E gtlde as |ne8 ?
aspect ?rﬁe NeReelt P o9ENerAbEESA P Yl ed Q&8 d{f@és of online
E@ﬁhar@aﬂﬂkaﬁé%b@@b géIIVYCé:IQIUEﬁ 'n}i’&‘eeefﬁ&eh%%hetﬁé'tr%@%onal kind

wth the T-cell receptor can
o’emeémmmev\hem abomaedemﬂbed aMote \mafbwlarly highly interactive

PRI Fotw s, SRE s o Tis Rbpcoeinipn g pd: fVel ndustry by

bRlirRy awdvevHServidt sproqieerd, Girfme t &anpémerss @nal ‘gﬁ)"bal t Btribution

peptide of the invention may be any peptide whi ch

systamsh@& Phwe e dookiand buy tops @@ﬁ)’epp{)@’eﬁw&(rneed handle a huge

RAMEREP G kol 5 EBFAHERSs Le BEMAR BE' 4l SEFRERBIed while
a portion or varian ereo as given

Reeping clisni thterdast sineple smoubhriepthel basyalasent Hence, |t wouId be
invention is related to nucleic acid nol ecul es bind

PEVaHRgeNS InRad Feetbpd singla Bte bRt wou!d arekle asﬁ'StantS of a
(RBFasd. oA oLeh o U 590 B0y 9 e Sousifl ofsimoy
éhenquncidysshé'r’eewelh)elsekslnes @fr éhedr fesnai-ligersf requestlng assistance.

SHELEAED I oSk e RS LSRG HIE i over
Weﬁsssésfsicﬁ% %ed&oobwén@ifﬁﬁﬁr@re‘vk é&r@%é&bl‘?neé’ds Btadxperiencing

function (Mser, Wl f et 004) .7 I'nfl ammat ory
diffirniignedVhare loquested btp m@w@geaS$lstaylcekutlnr@yghoran alternate

Bighliohs,  fiPickic” BisSRRls el BT haCLERFAHER Sofapigting their
trHABAGtioPsC Br QoRIND kbimpteté Qﬁeﬂnaéretﬁéiﬁbéﬁgw uihirgedhly requiring end-

activation, and proliferation of white bl ood ceiis,
HFEE PSAUPRYNCHR S qirggucﬁﬂytIggltegdsgmqnt@fﬁmfggm@hprlggnfetrleve all

BB LR 801 PRl FRBP Y R Fogsactons

eosi nommiﬁﬂaﬁum es, macrophages, mast

cells on to their chenotactic

ef f ect Thé heatheaangiedyetdrh K lthie prédent diveptiorfrh@stttheidbove needs
responsive cells |ike changes in cell shape, transient

PRE 0es6EDE owh assisianeattpaan endosser aean Apkng eoftwpeg application
ﬂﬁ{n‘ﬁﬁg# ?Poh?gs\/vegg FRRYS %tr%\%'ed URMREHh&tn@Ndr and the web server

forrm I on 0 Ioactive |'Tpids such as,

oahrﬁunnettedhtaDngheatMeasﬂ @mdataon@mtcagl dtmhg@ web seSS|on initiated
t hronboxans, or respiratory burst, i.e. releas

Praths \Rf‘do%%eﬁr%eél Sgerftonsoﬂlé@f‘? u%@@'t?ﬁt'e'ﬁ 6%\? h@@'é?ﬁ csoftware
I

SEPRILSTY Y b ety D Bl P B csk on o

Hashonaxmf :tham@bepﬂgeaxaimateddo tbé dlleukamltoahomdmmwsthe end-user

i nf ecti,on or |on nmokj nes_tri
BbEet In Mepne i TEesig Bovatarea et OplsEsEoR e Server of
fleeamiiasstware dhRicatibe’a Réfordas SRIRES S 85k web session. End-
predom nantly in bone marrow and | ynphoid tissues and
eser fuitherveliaing atele@sb poeeisiephonenawabeuofghe | keleedesk to call.

e R0 Rnifdiser T 28GR PR IR I SERETON o Wledngr BBfvork e

kepveid EosEmERRTRAAED ayisdRidtant AitiaRe dseRtamemmKsnesessiully
are divided into four classes: CC or b-chenokines in

lQcer inte the webdi sryvar the web segeion ioXetest by theergisgeds shared
her r gt ane. addi 1

W@@iﬁ B&%@%‘h? ?ﬁ@@egb Egl‘r}]ée%ct@ﬂaltn gfgdgéé’%%trfmé‘%nﬂﬁédsoﬂware
di sul fi de brldge wher eby | ynphotactin which is al so
referred to as XCLI is the only representant to date,

and CX3C- chenoki nes which feature three amno acid

resi dues between the cysteins with nmenbrane-bound

fract al ki n bei ng the onIy cI ass rrenber (Bazan Bacon

o, A NN\ o
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and prostate cancer (Burns et al, 2006; Li et al,
2008; Scotton et al, 2002; Yang et al, 2008; Zagzag et

w@bgos2828) . CXCR4 and CXCR7 expression thus sePOFEPDOHES698S

a general characteristic of sgveral tunours.

I nhi bition of chennkine receptor signalling as a

ther eutic I on ncer treat Lnhibitin

SRR can i b aed PR T gssRtt v wilemisls g benaf of
pa &d-gkrto i nduce growth arrest or apoptosis, and to

prevent invasion and netastasis in vivo as shown by
the f oltl @\Mth@eﬁvedencebjecxmmttmqnf&el@vm iiendipRND  facilitate the

at ed east tunor apt eva, ,Yang et _al
@%ermyﬁ}q ﬁSIPad%'FI% raé‘ﬁa@é ’2"‘( D sl 9f gn online
§@ﬂt\ﬁélfeu bf)h(fla’ﬂonp@‘éﬁﬁéﬁeﬁcﬂlﬁé afifficanies S i 94k %be@éCRéquests by
could no er nmetastasize to distant organs whe
refuidng dhe rmofencenyugnigation ©fra d@yv@éélaélﬁb/é?gg assstant to quickly
I t. [ I
%tﬂ%& %@Mgét%aFglgg M glrrdecrgtﬁq'l;e)p Fh& u%eph FcfchrﬁB%té R frSnsaction
orthasghasieshalkr e gr eat |y reduced (Zeel enberg, Ruul s- Van
Stalle_et al. 2003); anti- CXCR4 anti bodies inhibit
t he spF@%@eronlﬁp%iﬁa@ﬁ?céPdM@@F%GQSSOE Hhe ﬁt:,eaewrﬁmventlon will
g&ﬁob ngﬁtéo }sﬁeg\}st( ﬂé%nrf?%l%ﬁ%)ﬁr ant ﬁat?[gpgflthe following
desmrtpmbnele retérayeel to mmmracgormmahynng qris@D)gsSM 3 imtereded that any

é&g..tolin' %ﬁll'Anola et 002) anti- SDF-1

B0 %Jé/ain %Q%WCSEQFEF' f"of organ net ast ases

of non-small-cell |lung cancer q|gabbr NSCLC) cells

(Phi || BRIEF BESCRIPHIONOF § A&I&%

L Ay TR B

givenbd)rabettmatedxed phaeckul | obl ast oma xenografts, and

Rlfo? Tspte Tt sttt isadestes fiom e BOU R LRI i the
86RNhIR HbpIeTord ris 88T theansesr cel | s admi xed with

carcli nonma-associ ated fibroblasts (Oinpb, Gupta et al.

PUB53 disnusseal HovatreésarvatiorCxXCRanded roventtbbanliassistAns cfelte help
%%ﬁt ate cancer netastasis and growmh in osseous sites

5 Schnei der et al. 2005); devel opnment of |ung

RS 24 Haserfoatf therstéps 8Cthiediardloves hiRsad 6P ifghtras
prevented by administration of the peptidic CXCR4

ant agoDeqad[_l'ggéI:)&g@mpﬁ@qtto Caval | oni et al. 2005).
D fferen ors come to the conclusion that
targetThg deIe\Aw-detBII@XOﬁzasqmt@npptﬁvttwesnvmwOn refers to the

t herapeut.ic options fo c%gc% pat,i ent Huna clo |
PO PEANPG o P VENgF o VBB M ! e Sintian) oliudesy e ekemplary
YBodirBents @fI@rQérﬁ@ocﬁﬁ%n‘tsE b@@b@ﬁb@( afn)ﬂpcﬂt%lr@elsrmb?%e made to
tumor. Pat hol gl c concentrations of any

memb@glrﬁe@tﬁ egsribed ovithaut fdepiaging frem Htﬁt@lélrlt andisgepe of the
%hﬁ?ﬁneSI s, but together, SDF-I and VEGF in
0gi ¢ concentrations ef fici ent| y and
syner gFE®.| talbbynbmuﬂedgn@otg@muleaenm ithoen ovél‘wISenvuronment in
|nterrupt| ng this synergistic axis, rather than VEG-
whisihe thg @V&”HQOebet@Tfﬁalfﬁ%rH'a%tT%@W@ﬁ%eﬁ@ iggtiqn &gt remote
r t
BRA ISR (FUTTe AcCatRRR s IR B oot g PR comeuting
gReUrcds a3g0tRiated grithl thervgetpaertmayan Mfﬁom;nyaggmsspessmly ranging
ehavi or. This |ncI es _an ingcr |n i nyasi vene
e %S@?@A@ COMRUGRIOHBE Tai G SeLEOBR GhBiRribY SRl R 22) fhat are
GekEEIPAE hhbiace! 8Y. dﬁ’?théTTtr%Ivbﬁerds'ﬁfyorUWfHeoPrJ\deers of travel
predicting the aggressive nature and constitu
i mportant therapeutic targets in human breast cancer
(Kang, Watkins et al. 2005); Mgration and netastasis
of small-cell lung cancer (abbr. SCLC) cells - which
express high levels of CXCR4 - is regul ated by SDF-1.

Activation of CXCR4 pronotes adhesion to accessory
ceI I s (such as st rorral ceI I s) and ext racel I ular matrix

o - T . - ——y
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stretch of nucleotides and said first and said second
stretch of nucl eotides optionally hybridize with each

wobdwenss2eher eby upon hybridi zati on a doubl e- st PemEPI0S/056988

structure is fornmed. In a 16t§ enbodi nent of the first
aspect, which is also an enbodi nent of any of the 13th

to 15t h enbodi t he f t

enias. S0 na e GGG Beateard PoPYE RStk edanith ihe somputing
R%du?ceso"tr?ér%r akd YanhpléestBrsge RAbASS Hdiblﬁg%ffdb sometimes huge,

nbodi nent of the first aspect, which al’so an
em@@ot pEnataofashpfien in mrbmmmdtdatamseSe(ﬂ@ddu Betabaetas are used

Loh (dirsé aspect t.he fllr t i h of nucl eoE h "
figld &3 SURKY Lottie AchCRISMAEn NaCEERREVICySEre the remote
CifEH® bPtsofdareddishlichBo8s Tk &intiste C@at@ba@é@ h@l@it thd&sthedules
conpri ses a nucl eoti de sequence of 5 BNBNX3X

astdrnen, oiall agneneineayiex SO hakihe kindafJesiel @pﬂware(apgllcatlon
Chstlel e, ME P Ron 3P EPuGhedostPinetly Ringurent enc-

ose&emlméswem@lrarbgsmtra\leh oppottBhitieenBedusststarefretdiged through
first aspect, which is al so an enbodi nent of an

of ,
?W@”lr@t“ﬂ'c%orl‘??i’{"f&h‘&&ﬂ‘ieﬁ%m'”Blfidtr}gea PP?’@!”%@B@:JY%@ and public

hEARS LR e R, (ORI RR5. Seh Epslelem is mace
sapaid ctaperatngin addl lkeodnsde slay prygaysa sveekn nodd sintldtaneously
seq uen f 5" YRYDSY, 3 referably

RET BaadTens andieve. Il hSTbaS, Msants of reaEs

nucl eopk s @ RIBENAShET batkgEdHdsediorfBSsib2Pca a8 Prbvided to the
stretch of nucl eotides coiprises a nucl eoti de sequence

endstsecsedACEQ) 3eXperrena|n99td1fﬁeutblea| wpan ofquasé fAgoerding to the

PiRR60n Amstehire g Ru TR hugh FhEBindl Soict Bnanne
§1 t trhusoufnagttfé aehiedes teUigh Bestraditicied gniblidesvitteanefphone
' X2BBB SEQ I D. No. 42) and the second stretch
BetWQEbI(E’&TNBe#%Wi pBang calle1cest b@@@%éﬁd@dbfhrgugh newer
S b
g&@%pﬁeé\%orl{? %%f‘; gsgllq ﬁéﬁ&lgg?@ﬁbgg%rélﬂ%ﬁ fFJ?ﬁ (eerngibl?seé}tpersonal

tdjmpﬁterrst(Pefs)&!rtd‘lspécmllmddepﬂiortbebozwpr/etse?ataapacket networks like
nucleotlde seqguence of 5'

gie Htemesimp %trlgdé’sgﬁ%r\f%%% anh C|(¥QIP)j@rth&9ler§é@1erally
ti r

s SoCETEARL(190) H 30 7 copic L ApYZGPLER R, cepnone

pewvorkls shads chpalblenofcingertaailess w:thnpmhs othar tourslaebtthdehelp desk

FRAPUL GBS nureiposiosr Sb sl B sy from the
g@@eglﬁjgto 19th enbodi ment of the first aspect the

nucl ei ¢ aC|d nol ecul e has a nucl ei ¢ acid sequence
accor dhagjstants ey thhe helQdesk Nib80) Bave thar oxg aecess, (154) to the

seer Peonce® () it ddtaPaded 247 R8H RN Ind B wsere of the

applashtiony) t@lfrodgﬂf tihé remisinagst of heetivbRe® Blresgy &liscuased (130).
nol ecul es conprise the follow ng core nucl eotide

$¥piGais drel deg@andataiipgers A Escuifeadnssraasptely located
frér'T:thdeDSQRrer %Dt haI &ﬁ%@ggﬁé@%@é%% fa‘ﬂt t}qfehgergbf $esources and

Iaatx@memettessbry ulepfayrfaclllm(sm)ttdmahgmeerﬁi -oser reigoesisi d
nol ecul es conprise a core nucl eoti de sequence of
GUGUGAUCUAGAUGUADUGGCUGAUCCUAGUCAGG (SEQ I D. NO. 58):
In a 23rd enbodi ment of the first aspect, which is

al so an enbodi nent of any of the 2 1st to 22nd

enbodi ment of the first aspect the nucleic acid

noi ecui e conprise in 5;->3 direction a first stretch
of nucleotides, the core nucleotide sequence, and a
second stretch of nucleotides. In a 24th enbodi nent of
the first aspect, which is also an enbodi nent of any
of the 2 1st to 22nd enbodi nent of the first aspect

t he nuclelc aC|d nDIecuIe conprlse |n 5 >3 dlrectlon

o o o . a . o o .
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| eukem a, |ynphoma, and nyel oma. I n an eighth
enbodi nent of the third aspect the nedicanent is for

wondsliszai i on of long-lived plasma cells, B cebdBHEP2008/056988

and/or T cells into the peripheral blood of a subject,
wher eby preferably the B cells and/or T cells are

gﬁﬂ‘é&?ﬁ@ﬁ JHOStPES ot Bidafcerc equest dralf the help desk
as ectH§%egOfweed@?EQtlmﬁj'ththé’fseN@ Wi‘thbggh 6ilnvention is

he nedi canent is used in conbination wt .
smpwflqﬂwm taisefligureathirgugtcta V@vabeppllcamBr abyed haé booking and

ﬁjdcond rghar ceufl ca Lfg/ ctiv IS FE | It
BPPi 0P Sirke' 1T B! 'OMS A0 ‘109 gefigpply as well to
anaoets @Iemr}z&cﬂ'vé%bftWaké“a@pﬁéEﬂlomf 'el@eﬂﬂisebbapﬁw pfacd by other
subj ect, whereby the second pharnmaceutically active
awﬂerssafpﬁeéw@e&tanﬁ geodss tas by pHigial @nd BrwBiness sites to complete
BRI SorblB ek FIBAMENG Ao A ddHdy srpect
alrso an e th to

t he ni Qnhhinentradéimsetviod phﬂnddrsr daasnﬁj@bdt fwserve that a very
medi canent is used in conmbination with a thi

rd
PIRAHICABE (racten (Of (Bl IrGRIOLR MREraAte 13dNg Hﬁr@bjems in the course of

PRALREECHY b RrLa T & Seck o S6ing 3P SRS AG Haymen

peases. |F?roblem$e|nc¢1h&e@|d dd rood bevg&neeblw overcorieelvith@adshuman

t f bod nt h ) )
e anidh: TBeie an Pircusset it e cheqHbraniag Bkion,"oooking is
Qﬂﬁ%ﬂgﬂ‘tan@f eﬁBMJs‘éfr forceeitginy tah teﬂ*@rr‘izﬁ@t Wa%/ of restarting its

enbodi ment of the third aspect the the subjec
mmjmnfrom the yencbeginaimg yhronde raysitngr clrmnftlha apgmpletely

Bheh e, Sidhe: B! Eting' ) Balelriasibye Biand B nhysh T jperefore
flsihatedtand ServReeprenider eaBadieeathielinghes dbjettiveasPe®ividing an

medi canment is used for the treatnent and/or prevention
gfficiand tasweh inexpedsiveniyRy i selis@dis\wiriyiepy osling, Bipse@yare with the
0 S fro
féhetlgﬂn,é?&o,aérjérln % 8uét§gfé; uﬁ&ﬁghﬁeérﬁéﬁﬁfrgﬁ%fnafrﬁeemexample of an

alykrieeselling afrltwlre’a;t aneyfirselserause thg rdnctionalityesoprespagding to what
S q?Ck di abet es &\é pe 1, diffuse sclerqoderm

B ySRbARIMILING O G5 0B$ A4 besh ’899&%%'%%%@%/ can be of

gl S h 0 S
Ty earos, |2 Yo AR PR 56 B okl Mscussed in the
baekgrgend bsexdtion fallogyingi siheyions hawr texeniplary, potential source of

gitems b sdtoredliter BiDaR< e n iR oaRs webos g pmiErtaces,
HBSigaas it W (RS Sl dd ?ggﬁlwg{)@?%‘sggtﬁ%gagtr giagir'Fg &f their end-

di sease of the gastroin ly
gw@ca@jnotrmm(a%lamblg tal hs@@lgee gohetdasenf obildeen, traveling alone,

G eRE.S1 TR BRunBt hEsadloPRgLAT o B RigTcR Wi tRbre thar

ané @méfh’dﬂeeg S‘ﬁtﬁﬁ@ﬁro@‘ep@i’@cefdfemt vBRISG DY astetRler requires physical
aut oi mmune di sease of the skin is preferably sel ected

ﬁ$%ﬁ§a|8§©rf|0a§i3"s onypeargaey éNh”@eFrﬁ*é@'tﬁ\gyd@h@ﬁ"@ha'beh@ﬂﬁ'g@@oed and

I e SOl I i
W%‘rdgﬁ'@é%'ﬁeﬁeg‘?%g e?% dér'%;%éh”@ ;I>rBB dergH{’]h %% derver outage,
be-sgstiehorimks down PDuhedin gasd ohemea plavymm metrmdoaos available
aut ol nmune. di seases of the vascu mﬁme wher eb

such

QninNg AFRIASTRAUSY SoURFe P BFQPA%%I jtds apéf%‘recweyt that end-
f [ a [

PEOCIAR ST GRT R, A LR SEP R BERAS g roguses o
rheumati ca, atheroscler05|s Churg Strauss syndrone,
Takayasu arteritis, Gbodpasture syndrone, preferably
nostly affecting the kidneys, nore specifically the
glonmeruli, and/or also nostly affecting the |ungs,
gl onerul onephritis, polyarteritis nodosa, Behcet's
di sease; autoi nmune di seases of the nervous system
mhereby such aut0|nnune dlsease of the nervous system

T o o o o o s
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degeneration, diabetic retinopathy, retinal vein
occl usi on, nmacul ar edema and retinal edenma.ln a sixth

wepdedsszent of the el eventh aspect which i s al BOT/EP2008/056988

enbodi nent of the eleventh asgect and of any of the
first to the thi rd enbodi nent of the el eventh aspect

EORERITCALR rayT BT AT AHOD bR ce SaTuEHCE seBurely sesgion has
géé@aemganent of the third aspect the nedicanent is

to be adm nistered to a subject which is or is to be
under gblGg? aShqmtaferﬂxef’re@aryerwempﬂgeje@H@) geturned during the

BRS84S A0 T GBS A DB Ffbess s near
é@rfnbleﬂiéhoéhd'faﬁér 04s shie atéperc%laﬁmegutmﬁté hreq@e%t t9gamny of the
enbodi nent of the third aspect and of th

ereddiarenabeye tlisted)hitr ernngelboweyrr ﬁﬁmr@mﬁ@latte i §0f ghpereason
e (0] supl e rol t

B PhB0 ng T ofe: Kby Feny SPPVSCR, o Bircs siTRe the

eomesiharrittg optidi@at ot ean paade ehellarme lopdne.This eutﬁaron where

restoration or i nFr ovenent of I Mmune Sy stem |

s0gjuset wopkbnoined ye‘?HqJHe&Qaiﬂﬁﬁ@'”ﬂﬁl@e|Q%'f‘ﬁﬁ'fa”330t'0” (S'”Ce even
d

PRRGHC Aot BrosBdrid) 3 WA ABEElor qugst, cannot be
eomptdiely SBEtdfiedg ceqrt dve favercdmee manthf acimebe sii€é according to the
nmedi cament ., wher b t he di ca faor the

P enfitnbudhdl Bieps b Breges ot Hebial dpa Farthalantatyal help
?558?215) Wbb%ﬁﬂlﬂb’of ﬂé&uﬂflrfg éﬁlS@ﬁE@@f%ﬁﬁﬁmQﬁ Heil®y. Hence, all
wel fth ‘aspect the nolecule s an SDF-1 bi nding

pages reterngd tntheDeliant repplipation bnmdthegweblbas@wser andavigator), or

AR BelsTeit MRLUBE & BueniBEpBURg T AashiphCe s SedRBLEZRY
secondTe&WOfheR ickdd, tH® ek tfrb@eagsmcausmy%f 4 ?I oplPwindow,

an embodi nent of the twelfth aspect and rst

antexampie of yehiehhis shawn (%Casﬁewqwéﬁew& (2%6)@%8!)0”0“”9 to
I .

I ESERPSHBR b AR 1SR, L0 R Bl Bien called

throogh rteattefphohe tetalork hsh@wmem Fﬂ@e1nwlllebellablestoaretrieve and

nol ecw e t hat |nh| Q&s t he ex ressi on of %@ or tbhe
LRSS Ry theoapves 88 the RRAChBPIBE Wnese it has been left by
¥Hre2%§%;a|%§{ |egﬁé'? act o r@'{%&ﬁéér e%glh%&ﬁlj n?afb{éb S hét ﬁfanageable from
thesoalme mielrfammtorf dime |ssftwreappi|cetwm3)[atirmaﬂy by shown, window
of the fi ft h t

8158 EuialS ablsaehans (SePEGEE et 28050 i Meads the Bpciopriate

HSI‘pht%%kféHd g@thérli"akélg%ntt 'f@h@lp%c%bl@ﬂn@fthé %KQ@MK&ﬁfrorﬁhﬁe point
pr obl em under | he instant applicCation is solved

cwrentMrefacmepleéy thg end -gewr- of Hienapplicatione Allegnatively, help desk

HTe POECR) B bk, BrRRS I e POLon Elarkf bty 1. pifr pages

kst@rricd toltRe RO ssftwire spfpligatierli canent, preferably a
nmedi canent for the nobilization of bone marr ow deri ved

stem CEEVWOFC! 1§ thefynigye &%'BPM OBThet llﬂ@rl&ﬁséépdi’eétt istgpnerated
fIBA| B8 aphSe WtsdQbr SHEWATRIFIEr 31{10) Of i8thd BhityYey for al
ce nervous system and/ t he prono

tife tstossdl&:omwaual afdrevationr mgardupgemerahrrqntl statewf the end-user
stroke. In a second enbodi nent of the 14th aspect
WhPSP i s al so an enbodi ment of the first enbodi ment of
the 14th aspect the SDF-1 binding nol ecul e conprises
target-bi ndi ng nucleic acids selected fromthe group
conpri sing aptamers, Spiegel nmers, antibodies and snmal
nol ecules. In a third enbodi nrent of the 14 aspect
which is also an enbodi nrent of the 14 aspect and of
any of the first to the second enbodi nent of the 14th
aspect the nolecule is a nucleic acid nol ecule as
defined in any of the ninth to 57th enbodi nents of the
flrst aspect. The problen1under|y|ng the |nstant

- . s o o A o g, - e
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2), nost preferably human SDF-1 also referred to as
SDF-la (SEQ ID. No. 1) The finding that high affinity

whroditsg3mucl ei ¢ acids to SDF-1 coul d be i dentPdT/8P2008/656988

insofar surprising as Eaton et a!. (Eaton, Gold et ai.

1997) observed that the generation of apt aners, i.e.

D- nucl cids bin to a_ tar ecul

Coa. bhlS & Bisseres howtesgudupdi® Pengouover & 5 SR8 of e
RepAss&k. this kind of target produces a high but
non-specific signal-to-noise ratio. This high

si gnal Whemend-osenof @ walssite scéordingt ﬂ@ethlsughentlon decides he/she

PEMArGOned vl et BOGKBor e RuShly 2 1B fkBhar Méntioned

abovk, At stiélihag tb TallhRe RippBEHiate MeRn tedk padneaffhbdresrovided in

herei'n can be realised in any aspect of the present

pﬂDWW@ﬂOW explamedunIFdGe ZaEh@_NeS’WQ%HWatéNQSn@SO Autpraatically

géné t@@%yctﬂgbé&%rl ap thé/\"’tlmbo%%s?éﬂtaﬁwenﬂ%é)r' \A%BI‘?CI@G is then
sent i nventors assu at

o@mmwﬁ@te@me‘rlthetphmfe tdeheShssistdritn@26y detsdgnerted by the help
aci ds according to the gresent i nvention share so

deski e @sglst feé‘élrlﬂﬁeésasaﬁe AEERE |'%§Eﬁrat?eQ9ﬁfée%ﬁV@l'?eb'e This is the
I r

PHEpERa SEnREMARETRatYLIL B B RERA R tlassistant.

nor e dAteeds tmtheﬁmlp«delshwmhegfaca/mértlee)}supptbrdeedasoﬁwaee application
made t.o Fi 8 and to anpl e, 1. ver, it i

o P iGiee 12 BB hERarioSk WERIEES aat BuEh kg eravide e usual

br’é‘o@hﬂﬁrsabéﬁeﬁa@lged ﬁ'serofdeﬁﬁﬂ@atﬁiﬁ (199 whal a fc@%%@ﬁdlﬁ@ d%'%sword
do not have to be necessarily realized in each and

tﬁ bteheummnlzedctoamtd@/eaec@r enngSteo sassiomsegamee done, help desk

Rl A i IR TR T el el o RiBfee n

Kéhdaf@ln@@tlbgﬁ (32m), e n@vﬁgﬁrpraeudebagﬁﬁeMdsma dsex &se phone.

and sone structural features andel enents,
Ké?séW@t(i i GAE) pe BAterodr Menyabat é{j@maé@elb’hﬁstﬁéﬁintnéfbﬁ)’amw also
Ghoded & H1d 59 LR LeSRrES clorBfifly 10 YsE0ER SGRTHG 'EGbotds that

baia@cbereangerﬁératewm eespomedtoaasmstdnog requédte rereisedtfrom end-
i nvention s a single nucl E)IC aci d?rgq?l ecule. In a

%@&Shﬁpﬁbwﬁmthﬁrh@ywpﬁ%%n &I@Wﬁ?c Pagedd nol ecul e
t j i~d
ImS)I ggﬁ@g{&ﬁﬂ;@@{;ﬁpwt% A&sisth gksetmgﬁgﬁge% the exact

. ms nuc ei ¢ acl
samkeveb pagd (%O)ethalt w&srdasplagseld iton thean endiusec dnegeadisiee decided

&ﬂa ner herein if notthl dilcgt eﬁ tﬁ the ¢ nttrarﬁ |t d .
feaUe Srsiiene BRRLNE, R des kel AspISEAnt T Cliards; peeds not to
b@ %brﬁr’ﬁ@n |Béfé|d%rﬁ?y @t‘h‘e@' cﬁﬁie&ﬁjﬁl enfoFmaté® bBaNCBeWMdeh skBSion. This
i nvention preferably consists of nucl eotides which are

dearadtéaally yexpaditedtheo sieadara thasdover pregesbrs in hwidighha end-user

RS ARIEI nebod el hombst T otV Relei B aaistan
At ekplagcirdm thai \n:.tny PeireHILal Ih@ydhye waneldagis ab @ wHze was the
particul ar sequences disclosed herein. The term

§mﬁ@rﬁn@n%q"‘}erﬁgmﬁ%gﬁ)J§V§hQPPk'B§ prdicptiensd thadin@shosen to

108 aRTBle M phof pridsder 1oy In i SoRth¥niEa ol fhegghone al
fforaTatian 98 H/merar%%andfmmhgefs psmheelutme‘llg:lﬂt numbers, fares,

honol ogous nucl eot | resent. i n nucl ei
R WChJ'aBes @@dthE%SeHF qw&ﬁkv%ﬁwm qr%%&?ecrd“'%ﬁnlt'ﬂebe done

R
B o o 5 30050 00 M St in site
obthel fact thad travisantion ety e piness rionipietedecxoept &r@ome details
aci d. The honol ogy can be determ ned as known to the

person skilled in the art. Mre specifically, a

sequence conparison algorithmthen cal cul ates the

percent sequence identity for the test sequence(s)

relative to the reference sequence, based on the

deS|gnated progran1paraneters The test sequence is
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pat ent application DE 1 2004 006 249.8 the disclosure
of which is herewith incorporated in its entirety by

wo edosnsizee. It is wthin the present inventi onp¢TaP2008/056988

ei ther of PEG and HES may be ysed as either a linear
or branched from as further descri bed in the patent

| 005074 P 1 1950. Such
RO SPFS Bh s bipstaat U M PRinaNchest Rate oraveh, Bedhelp desk
Ass % %Féﬁé%' ﬁéw‘?fesér‘%tl@n ?§ﬁ€é the KRB 43 |saéb‘andoned) and has

p03|t|ont ereof. Preferably such nodification Is nmade

& communicatadt Back taethe orlinenussraotdrgeyway ins atothesrtei eexifirm the
ﬂ_ucl eoti de and/ or any nucl eoti de between the 5'

[Pel eotide and the 3' nucleotide of the nucleic acid
ol ecuDe.thdkentrad), Witad web srtaddordiagad e iMeni&S the assistant
and/ or HES noiety can be attached to the nucleic acid
ﬁ@fﬂ domediaelyigpmpletestbettransaston on kehalfaf thie ﬁéétlt%?r ence he/her

S S0 O REIER, i reaufs” Tof el R M SRRl fgheoproblem

theoytessentis ianveinbi @mec tpam Sises rmmilerr thmugh the standard user
rmdl fi catl ons, preferably one or nore PEG and/or HES
PTG DynienastBien rrr»énthet ﬁ%dtuﬁet’ vrra@ars genatally the case of an
%E?Héf%&fahégnuc\ﬁércﬁg}/ du e ac aﬁﬁh’rap(/vltﬁﬁﬁe interface of
ttreescea‘tvtranemrmtrcabon td'bemplat& etlne ttrsaedactmrt:bmmlﬂhereew However, if
th ent |nve tio n itself be either |inear

B BREGSS AR RODARS rRauieSt kch Fotiiot b bAadgdErough the
ﬁé@{dlérﬂ?sér”ntbﬁﬁcérﬂteaa’é‘%ls@ér@t faléktlié@ftréi)%‘r%s@%trérnn@?w.th all the
atent applications WO2005074993 and PCT/ EPO2/1 195
whmtpmsmutm@ aond Jimnitadiong &y thengotiwars ;appllttat@@emolved can

o8 e PRl Pt Triost ndf St RS Gl 81 R tgfF invertace

seOh csul@ b@mse@rasanré ARkEhd2d tprgett@rtoy th@@s@plrﬁ@rﬁé@e opened
di scl osed herein, which are preferably physi olfér cal

windaw 630 s prefeeably atcosrmane doe @teﬁa@nghgéd (33 @deed a CLI
RESASHLPhterh 95T B I BECAPEFRS Spnea win

wtrieisaragmloﬂoptrbns H@GeI’tUCbQICOnQIdedEd astit isethegcasémﬂtht the travel
to metabolismparticularly when in the L for

arelicatiop r?hpﬁéﬂwt%ﬂ'uéﬁﬁh%iheo@u?”“% aremdlh| papy g}iheé commercial or
e
FBTTS A b RAerR8Me RbRcRICHSC ICBinMahte st "Bk RR8My obscure
khmhhesjmgst bleciparastens, mosebe catlsrenwuheretjh(avrtrt aie therr parameters)
merular filtrati rate of t thu nodi f

NS s Blans. 8 dhe e B chilicuBide SAmatiies ysedto ualiy

ﬂ+ﬂ§‘v\% yCoRihteHadity \A}"tﬁVérF‘%ﬁbf‘khac-tlo‘ﬁ' Pbvdven! glskimesddistant can be
ht nodi fication which results in an increase in
muehreerelefiisientiang ¢an enteryoong. rapidly @envaandsmas text than with a

?hﬁgh%#ebﬁo'lr?o éé)ggfairr%\t){gﬁ%tﬁtré%gﬂﬁ?‘é@?ﬁ%ﬁn% ﬂgét caqt%so?'be handled

fpecitd Gédryin@rfdceecatube @uickRE hBcfAdatatl by @hé REsistant from its
present invention is not affected in a detrinental

ﬁﬁﬁ'ﬁ@ted intedace., be He anGél @rcaryhiag 9'§§0|3H9Wt§‘9t tp tcgatrol all the
L h t t -
%a?&ﬂ%@nog}ﬁéégpéb%&ng@g pd ?ﬂ%n ghar ac eristics

phar b §§%¢rtboe%§th'r§?p8%‘i%§3tdandﬂag¥ BeZd e maption.

r el easgssistanet regeesigano) is insatdd Wtﬁ@eﬁd@‘ébﬂ@ﬂfdzgrof% software
sust ai ned rel ease. Rather the nucleic acids accordin

ﬁ@phcﬁféloﬁrtémtthe roentaf e HTTR Fﬁéllteshv%@‘ﬂlﬂ%ﬁi i$ deryyarded %0 server
I [

ERPTUGAEE feliticRRoR Bl dlonkeh o Jieh Bitks Bt Bcrésonding

Insofar, the rnodification(s) of the nucleic acid

nol ecul es as di scl osed herein and | he thus nodified

nucl ei ¢ acid nol ecul es and any conposition conpri sing

the same may provide for a distinct, preferably

controlled pharnacoklnetlcs and blodlstrlbutlon

o Y s o o o,
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The nmedi canent according to the present invention, in
conbi nation with or without the second nmedi canent or

wa@emenss2phar maceutically active agent, w th orprP@i/EPDm0$/056988

the third nedi canent or thirdpharmaceutically active
agent, and with or w thout rad| ot herapy, can be used

EY%?FL 58 eat ng A é{(;f)lr Er ev(ﬁg &@ﬁ%p%@%ﬁntered Then, a new

Uﬁiqb@ﬂ@%dd?é (ﬁﬁ{oﬁ pél?f(@;{)\ﬁ&b% dURRFAYT iR Ut BRQTBp oﬁlﬂg end-users

nyel oma “wher eby efer t he nedf canent accordin
ohe@pplieatiomn) lsnmuesmd (46121)sfe@m| Hnecdatahaaeu YTOWN tih I'EIIG:‘e1 (4006).
EE dk nedi arrent or r adi oa#efr a%)( Long Vedtl?' asrrad bet

HP:sKORY, |'F MO Ry e &9 e SEPFIPD STty pPened between
alidriprewWeer hg SeprerBatldre  appndatisn BREGdeNtTiceehy & seSS|on user
return fromthe body to the bone marrow and possib

. Héeywr@lcléssené bgck|tg serveiddeq) wWhidly rwards Ihemqu@teb/ to end-
B Aol 895 1Ahoh ) SATBHORY B0 e eshons
2@§§tanZBaimmbéH€d<)aolcaﬁt astshalwn a08isctesty indhG. 2.

Muehl i n haus et al, 2006). hi the niches, these c

are i nEBJdHSERRINOWING d&h'%e'f%_\{)orﬂh&/ RIP¥iden epg W&‘@t te'ephone

d t

FEDEF (e, e 885Be R g e VAR it Wobhaly (R Giter. As
pree/amw;ndlsrmbssed dhisnoare bei d;cemsmroughmyt typg ofcaiephiohe or data
ni che, the adiléﬂd|V|de an n to

nou
e PRdolRe ofedriseting VoS onlttain Brorisey DegHa: anly to
é@ﬁuhﬂﬁfb&@%@y%&‘d 'o%éﬂtﬁ&gh@né’% B bl@él%n@%ﬁ‘in’méa%y help desk
di sease. Intérfering with the SDF-I gradient in
tmhanwareraﬂmuaenjpmblm Al diis spaint mﬂanbhaauew@ughcmmrmatlon to

RO sEREh ol R80T (0L LSaf e S aisstibediin Fio. 3.

AESiRtdrtes Bodtficdite sHOREEASIGh eredaditiiRt ionfhekhestwitl fuRR of the
appropriate nedi canent. After an acute inmune response

Aever aeﬂﬁéhgﬁup@@ﬂw ﬁpﬁhl/@& ﬁ@ﬁ“‘ﬁ%ﬁ'qneﬁerﬁ napsigtant ID, password).
EoEEERETH] PEATEN B TBIR  lpR, TUR o e

assistaet ¢ l(miltqemtat pmtﬂcﬁoli hedress ds M@Gtwgi?n the. pgedefﬁrredsrange of
tein). There is howeyer a mno of e

g@&%%%a‘ﬁ theyhele @%ﬁ‘he@”P%t%sﬁt%tnﬁpk/ﬂd%?%'%ﬁ‘@\f? {ogeN checked

Bgélﬂspfvvr%t-ﬁscs%kd H‘%%?a&ﬁs%sgm al%%;% g\ rd |saEbtln'p1éfe (440).

to mgrate in response to chenot'actic stinmuli in

Sentwappheatmrt HIW returas Y@ chentl appijedtioredf the&msrsyant an electronic

B Wl kb T e Pk e e v
b N8E lendl GEcH r%g W@r SsistBRcE STRSE bk Véhtbi@PPPIhe E&@lstant Once

expressi on of however i s maintai ned.” Thus t
flad, Somm lis semi/eackoigeseryes (4583 adﬁngsmihlallethprmseary Informatlon

R 5 ek s ROy 3k D Sl 0 'Rl database
(A8 gEBisMtIBdes tieé IP 28aress Jéesrally dohesicai) dieibb@iditd the end-

bone marrow and in the periphery, e.g. in Inflanmed
pselsesn W@’nlebﬁgf\{'@‘%/@ﬂmﬁﬂ%rsﬁ’a'%m | Urher epfianal jckerking of the

anftﬁ@ o%fy mpﬁe gé%gt%nr&? ers |th %P %legtsoh (e/ ﬁfxg{ gﬁt :%réglfded keyword

getunfly dfdl@ngsaio ithé dist iodrkeywaordy astoriedaini data(o“ﬁael Tlhlbon server in
et al 2008?[ Pl a%ma cells are not as suscepti pl e

APRIEASO MO | H#E a?%gga%sreé‘t'rﬁ‘ertost SrpSigly the H%%rt session
o R HS id He seng  ARs So 1) TR Wpening on
since plasnma cells do not carry CD20. |n autoi mmune

di seases that are nmmintai ned by autoanti bodi es

secreted by plasma cells and |ong-lived plasm cells,

it would be beneficial to elimnate these cells, so

that the i mmune system woul d stop to attack the self

tissue. A nethod to deplete a patient's blood from

plasna ceIIs can. be done by aphere3|s e.g. using anti

PN Y



bl ood stemcell transplantation in clinical trials
(research studies) for the treatnent of various types
woboosasszar (NCl, 2001). As shown in Fig. 4 1 aneiCHBP2008/056988
several types of cancer as |eykem a and solid tunors,
Iynphoproliferative di sorders and non-nmal i gnant
i sorders such, as autoi eases, hemat opoi eti.
S BPRERDOR aeB ase iy BURRE BYI(38 ne s cpared wih the help
BeLiPLA9BLS SRTRLOPATTE ransa@BreitTAg)anspl ant ati on
(abbr. CT) (Gratwohl, Baldonero et 'al. 2002). If the
chermt Atercfampanmt a%is;tenheaamlem t@@@é@@hthwdab‘ne &.,nthe web
preferably first subject ereby .t he. henn era
bPSe S aonar g LSt AT LGty YA SR P Pl page
R Estlriedl (WBIR Ee %%gtstém this ittt e¢drs held @ndaiseestirishing the
Progenltor cells and/or stemcells of the preferably
rﬁﬂ%QCthJA@@tSt%rﬂrﬁajbakﬁ@nﬁkPﬁl@@é@@@”&ﬁi@ﬂe ihet eendieg transaction on
§§ élP%ﬂﬁé PH%%rcglthteP% gf‘ne[ﬁgbrle %er Wgtfggé or through the
ternative secon h con ribu I ts
hssistast e:ﬂaddxralg@nlntafaceebllwm@dt@rfuﬁy expidl lafl posdilhikties of the
first subject, that has |ow | evel of gro genitor cells
apidware aprlicatian Isosier e 68 NiBlytatisbr cREFPSr LSt
stemcells destroyed before, e.g. by chenotherapy or
radi ot herapy. The net hod can be used for the treanent
of cancer, preferably solid tunours, hematol ogi ca
tunours or malignancies. |In autoimune di sease
including but not limted to, e.g., |lupus
eryt hemat osus, rheumatoid arthritis, especially in
severe cases, one of the therapy options is to do a
nyel oabl ati ve or a nore selective |ynphoabl ative
t herapy reginen and return the hematopoietic systemto
the patient thereafter (Burt, Marnont et al. 2006).
The hemat opoietic stemcells and hemat opoi etic
progenitor cells that are needed for the grafting of
the hemat opoietic systemare efficiently i mobilized
by the nucleic acid nol ecul es according to the present
invention including but not limted to SDF-1 binding
Spi egel mer NOX- A12- JE40, or by ot her bl ockade strategy
of SDF-1 or of its respective receptor CXCR4.
Alternatively hematopoietic stem cell s/ hematopoietic
progenitor cells are harvested fromthe bl ood and are
used to reconstitute the patients' imune system after
abl ati on of the hematopoietic systemincluding the
aut oreactive | ynphocytes by chenot herapy and/ or
radi ati on therapy. This, in principle, constitutes a
curative therapy to autoi nmune di seases. The
nmobi | i zation of long-lived plasma cells, B cells
and/or T cells by the nucleic acid according to the
present invention provides a nethod for depleting
these cells froma subject. Thereby an effective
amount of the nucleic acid nolecule according to the
invention is adm nstered to a subject, leading to
nobi li zation of long-lived plasma cells, B cells
and/or T cells into the peripheral blood of the
subject. Preferably the harvested T cells are nenory T
cells. The cells can be renoved fromthe subject, from
t he peripheral blood of the subject respectively, by
apheresis, |eukapheresis, cell sorting and/or flow
cytonmetry as disclosed herein. Preferably the renoval
is done by flow cytonetry with surface markers
appropriate for said cells. The nethod for harvesting
progenitor cells and/or stemcells and |ong-Ilived
plasma cells, B cells and/or T cells respectively may
be used for treatnent and/or prevention of systemc
aut oi mune di seases, autoi mune di seases of the
gastrointestinal tract, autoinmune di seases of the
skln aut0|nnune di seases of the vasculature
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cells can be separated positively or negatively with
respect to the particular antigen(s). In a further

wepdedsszent , the nedi cament conprises a furt hePCT/EP2008/056988

pharnaceutlcally active agentyg Such further
pharmaceutically active conpounds can be those known
to the ones skilled in the art and are preferably
sel ect MHAT ¢ GLAIMEDIP. conpri si ng chenoki ne or

cyt oki ne antagonists, corticosteroids, and the like.

It will be understood by the one skille art
i nAtmgihperof previging B%S%Hél%‘aﬁ”&&d%ﬁ%& @a\r?f@é‘ online software

Qﬁﬂlfc%%%ﬁdruhﬂmgcﬁ%dé‘ﬂ\?eeo %&@r&%prtﬁé%ﬂﬁ USAY e @R R¥b server

e nucleic i ds according t e present 1nvention,
saindfrucatimgrthphagmatdeasti ared dgtaauativosk Egén thies mettegd bemprlsmg:
any one which in principle is suitable for the

tiudiag aBadb saskion initistedridy thie erfd-asatfratnsealiers soffttvare application
nucl ei c acid pol ecul es according to the present

Wb dRe ppline pattwaraRR!icRtioR, present orused as a

medi canent, are preferaE@y conbi ned with

gr aﬂ(ﬂVdﬂjW eom@érlepﬁtagee they wald papDat (21§) fratireed to the client

ol b 5k € b BB bg: Pons o

pr otwue)stmg@smetdm@e(zmjframmherpydenrko(ﬂeom (MP), stem
cell factor, thronmbopoietin and growh rel ated

Wﬂ@ﬁgﬁ@%nda%e‘il@gbtﬂ/a@lﬁ?ﬂhé nfSarisfof PEdl d¥diht %sstance
Al ternatively, or additionally, such furt

phaBH{%‘l‘fﬁHQ fFéth! I e2GbHER OB dnfiné édﬂ\ké}%r aBHI‘r‘éa%'oﬁ a keyword
acid according to the present 1nvention.

Al t esscttidtedIty the ivebraedis manbitiatebhy theserd-aset €23%); one

nore nucleic acid which binds to a target nolecul e
dihehaheehdfusemisSERlting the kalpi deskshreoughre telgrhona edtwiosk (140),
different fromthe one of the nucleic acids according

to thenIreGRiNg torueaddistant (326Wof th@ﬁel?@@%ﬂ%@ﬂ@?ﬂom’

the ones of the art the inventive nucleic acids may
bAet ﬂh@'ééélﬁgnﬁ%dsudbe%m?'l NMEEREWRD SEHEBRUS!

to SDF-1 can be adniinistexed to a patient in need of

sucghg}rﬁggg@ﬂ}é,éﬁ Seggoﬁ%ﬁh%@ag@}gm@éh u§er5\}v‘|'tﬁ R §sdst|é)cant (310);

el i m nat cause o ease or the disor

o Shiitho QehBurR A% Eh! BELoMbHltLS: . PARREE) i fFooress
pat With algé onle® geswaleasppliation oni BEHadaTahe @Adarsér 3330).

nmet astasis. The applicability of the nucleic aci
accordin%]to themﬁresent i nvention in caonnection with

£hdbe TRt pleflatm d cuberein they Sk akpRtaiRiag | frym t%\@nﬁ%Ver of the
: Y

PR o P oo i e TRt el 1Mo Bhldiifg afieast one

teheporiesnimber (23220£84) bkthei helbyesket@calhce so as to

avoi d any unnecessary repetition. In one enbodi ment of

FoarEaehEa d odin L bR ER s hET Han o, SHile, e assistant the

bérﬁ?tefﬁ@ﬂt of f@ftréﬁ%dﬁbnt Re réplagag epy dthec |sﬂéiﬁd)fhﬁél®||rfg end-user
particularly those for which the nedi canent of
p@@@@imgutheérramsaﬁtlorshwhaesafgb@ugh@mgu@t S Imn@e‘aag;&m 0).
(or "co-therapy") includes the adm nistration of a

qedh "?H@t%d‘{{f él%‘?n | PYRIES Oﬂﬂea'ﬁg h'aflaﬁ{é; SvertoM assistant the
agen a sp eC| t7 o8 ginenin
tomprehmndef td"nerabeaeﬁorclfatthaf ﬁraarmndésr @pehing @o-dadidated afssistant

Vadann (BA0LACPBRHH: BXhOUBAGn IS hgErRomTABaS and parameters

but is
B B B e i
co-action resultlng fromthe conbinati on of
t herapeutic agents. Adm nistration of these
t herapeutic agents in conbination typically is carried
out over a defined tine period (usually mnutes,
hours days or meeks dependlng upon the conblnatlon

o o Mo~ 1" o o o s
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pharmaceutically active anmount of at |east one of the
nucl ei ¢ acids according to the present invention hi an

wepdedsszent , the subject suffers froma di seasECDEP2088/056988

in risk to devel op such diseage, whereby the disease
Is any of those disclosed her el n, particularly any of

h dis es_ di scl I n_connect,i on th.t of

o1t TREORL ST e d; Bheite ol Heclglehepisddn erace is a
b@mﬁquoo%é‘m{eﬁg& (rjgggyf acture of a nedicanment. As
pre erably used hereih, the termtreatnent conprises

i n preferred enbodi ment additionally or
al ifbe maethediof ghaigyémhasainathe/ siep foblhasdingrovessto the assistant the

EHEPRABE o L Rsekr frabified BURe SRR B d KB e enc-

usel erp@terioing lufficdities arging Ase ustidehssfevare tab@lldaelbm or having
conprise is tgreferabl y not intended to limt
t

§[ﬂﬂ|@6§ with ttee $twarRear dlardwate iepxtionyest ¢ thér ghent software
La—g in an alternative enbodi nent the term
rlses shall be understood in the neani ng of
cont aining and thus as limting the subject natter
7olTheweethod afectaim bexhebginsthemeansiforirequestingusassistance (220) is
nature of the nucleic aic

SOTRE DI Cuthe P ey a e ebAt o iRpEionotexsrpdcrgon of the

(@bUI8EsIIBh EiRHlated By the 8dndieger R@teitRe kdiavAat HAE wherein the
sequence thereof and the internal reference nunber is

keywiendi iz aatuirned irea el page (2IQH0 dhe clienioftware@pplication of the
ﬁé % that the nucleic acids were characterized on
t % aner, i. e. Dnucleic acid level (DRNA) with
t he blotlnylated human D-SDF-1 (SEQ ID. 4) or on the
SpTegeahegttod ef/ela,imi7 wherdin midba’stco@@itelebhommérfbf the help
the natural configuration of SDF-1, the L-
dﬁmc@bﬁ_fprtlaor f pg to ﬁ)e chieqd sgiftpvagce @ﬁpllq;ﬁpgneofdhe end-user.
aci ds share one internal reference nanme but one SEQ ID

0 h S48 [ IN=ON
éhferhtl? %ﬁ% ( Spr(é;gé mer Heﬁ%ﬁeﬁ?ég \?ggjpgg;?Pvel yd %Ré’[ﬁ_%y fatabase
(1R4) g8hiveti & by dimel o hirse etnﬁtWarermmilcevem an online
transaction to a help desk assistant” FIELD OF THE

Ewéﬁ)\th&g v&h%]r\é?ngh@oggécfeggtc?fstgﬁ%ﬁlgato t¥1e web server
ﬂmd)lffcﬂ’hltﬂésh mktdé‘gkﬁ@ aﬂﬂhg@ht apbi thefaysstamt grovRiimy éxpected

and a system where a hel p desk assi stant takes over
Grsislestialsi ons to conpl ete transactions on behal f of
end- users experiencing dlfflcultles upon requests

Ei%%ﬁhgwwmg@r%tﬁﬁ SI der X t%d credentials include

dmwjhog @erdssidtamt idestifidasionf a pesmortd ardhihe lesywerttWB2R B
.e., conpany, institution, corporate and such

a‘éb*ﬁ Ay B i 168 RN o e B Sl pcentels

iR aREBBESs WheeRingt {ﬁSPsﬁddr\@%éeoﬁﬂ@ b§§itsta‘h'ﬂ90e$@r€g§ W a pre-
many purposes. Essentially based on the worl d-w de

dedi rangevel IPdaddnesbes addiateskingtthahkeywenddvelpngstiethe set of

r.n referred to as the web,
g%%@$§§ﬁ¥%§? g&%eﬁaﬁﬂgﬁerenote servers, under the form
of web sites, accessible through client applications
(BefThermdthod afsclatrh 1bwhessin therwemgegsibaristiatdd by the end-user
end-users fromallover the world. These web sites are
ffPFfbral ﬁberéi paifyares @pplicajions Hth thes QHRgi $RfTWarenaPRlication is a
%&%ga of information to highly interactive
|st|ca applications that have been nade
possi ble with the evolution and inprovenents brought
over the years to the web hypertext transport protoco
(HTTP) and to the associ ated hypertext markup | anguage
(HTM.) used to encode the docunments web sites deliver
(i.e., web pages). This includes all the techniques
and tools |nplenented both |n server. and/or cllent

o a o " Y a o



many kinds. On top of what has been already briefly

di scussed in the background section follow ng
wa@Rdogasi2ems are exenpl ary potential source of peDBEPBNE056988

that may require a human intefgention. Travel web site

interfaces, designed to be as sinple as possible, yet

T AR SR A0Sk BNESES ) g s
hbé‘ch%'tleQh@u@ﬂeat L5 cS?n%S@”athne‘i\%fkt @@Z%ﬁﬂtfor ?rowdlng assistance
transactions (i fu paynment e

tcht!ne wmeotetyt Ilocatedeergd-usewsolnmwws& aectelmobmrough a telephone

Bk 80 B bR o UL RGO YG uBB orlFe. S8 debicarin,

ﬂ@@%ﬁ@lﬂ&ﬁﬁn@i’%gﬂ sion-inpaired peoples, etc. Al so,

techni cal problens such as: server outage, sub-system

lin e

avar SBPCsepr PO By e piind BRSPS, R providing
Fi nat¢sss totatllﬁs’ﬁ@lneldﬁtafe@ﬁfe(ﬂﬁﬁ)hat enduser does not
conpletely trust the web site interface and refuses

t ocarsomputet eragryneptoduct stcrraﬁimnamela'dableesrteregdwmﬂgﬂura of the

secured session has been activated., Fl hows
exeﬁ%’“QPﬁ”Q\eE?SBH&E?S( ZPIHrS uPPBRVEr I ?@12%@% E)‘?Q?ce@‘@ans for
of PAXhG%t38adt! 8nd %b ththU:r‘ ﬁeopﬁaﬁ@%%&ﬂe{ﬂ'&%andmg over an
process Ts near conp ion end-user has sti a
speonlme trgesactt@gn toi mtaeslstamqwélne helmdeskagcadingto any one of
oneﬁ} ér gg e listed) it cannot however accommodat e.
For "th@? % nti oned above, i.e., to keep
application user interface sinple the correspondi ng
opti on has not been nade avail able online. This
situation, where end-user would normally end up
abandoni ng the online transaction (since, even though
what is proposed nay be overall satisfactory, request
cannot be conpletely satisfied) can be overcone with a
web site according to the invention. Such a web site
provi des, on top of the traditional contextual help
page (21 5), the possibility of requiring assistance
of a human-bei ng. Hence, all pages returned to the
client application (i.e., the web browser or

navi gator), or part of them include a hyperlink
asking if assistance is needed (220). Then, when
clicked, hyperlink triggers the display of a pop-up

wi ndow, an exanple of which is shown (230). A unique
keyword (236) corresponding to the current session is
provided in wi ndow so that the assistant, when call ed
t hrough the tel ephone network shown in FIG 1 will be
able to retrieve and share the session fromthe server
at the exact point where it has been left by the

end- user experiencing difficulties or having requests
not manageable fromthe online interface of the
software application. Optionally, as shown, w ndow

al so di splays at | east one tel ephone nunber (232, 234)
to reach the appropriate hel p desk and get an
assistant to help conpleting the transaction fromthe
point currently reached by the end-user of the
application. Alternatively, help desk phone nunber(s)
can be provided in at | east one, and possibly all,

ot her pages returned to the client software
application. Keyword is the unique identification of
the user session. It is generated fromthe database
and server shown in FIG 1 ( 120). It is the entry key
for all the stored contextual information regarding
the current state of the end-user session.FIG 3

di scusses how reservation is handed over to an

assi stant of the help desk. When end-user of a web
site according to the invention deci des he/ she cannot
proceed mnth current booki ng, e.g., for any of the



