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NUCLEI C ACI DS SPECHFCALLYBHNDHNG BHOACTI VE GHRELI N

The present invention i nucleic aci ds

which bind to a bioacti ﬁm@hﬂﬁﬂﬂml nd the use of
ws20051049828 ei ¢ aci d for th and det ect P6R/EFR004/012739

bi oactive ghrelin. Ghrelin w&§deent|f|ed as the

‘natural |igand of the growth_hornone secret agogue
“receptor la (GHSRla). The r&ceptor is nmost abundant

inth cﬁ!ﬂ:ulx% sysﬂc%'é‘?cﬁ.'ﬂ‘i] A R BV @ had @ik @t ip  of

t he ra n ut can also be detected in other tissues

at low concentrations. Since the late 70ies synthetic

pepti des and ot her conmpounds, named secretagogues had
been shown to stimulate the release of growth

The pﬁéﬁén'mﬂ/%nu&P gﬁfed tb AficiBRIM R wHidIRAg 1 Qﬁﬁ%‘tﬂ' \A%ﬁelfnt? IE:.TAd the use of

e rel ease of growt ornone renal ned unkno

such ntitleiccicilfov treybinding hmddétection of d@Rctiveghedlim i s a hi ghly

basic 28 am no acid peptide hornone with an octanoyl
acid side chain at the third amno acid of its N -

Ghrelih 844¥ faustificesd e &)mralTHg@dummuagmmldhémm&ls@&etagogue receptor la
required for the interaction at the GHS-receptor

(GHSRIEQ B teoentor, is sk oleyndantyin @Qﬂlﬁgﬁab’agla%@ﬁﬂ l@élyaoﬁhﬁmﬁ parts of the
brain, %fut %gtﬁ tl’lsot Qg ﬁl(rgeﬁéﬁoan 9 F{]ﬁgéugs 1@ égﬁcen figggm Sﬂlce late 70ies

unnodi des oct anoy
syntheﬁh pe;btldes \bhd ©thelr SOmpeﬂmiBI na:ﬂ'dfdbsecmtagngu&sdlad beemn slmmetocﬁtmulate the

releases &rgur N Io?xgo%g ggﬁmp@{ﬁ@gs : %Eg] ned &ﬁ@g{p ! o%%ease of growth

hormogtprerMnedll%)lmowﬂ%ﬁ@ [Heetﬁ%'i} EhiyTYT dhHRRMn 19991USKYEHRN is a highly basic 28
eviates In two pOS| tions Onl y, carryi ng t he same

amino pcidcpeptidy homnens withian astanpyleacathide chaisiaf theothirdjagnno acid of its N-
temnnli%gsenrgeé tslﬁx §uF;§tnh i f%ggon ?s}%}épu%}él'tgﬁe (uilégctl{njp at tﬁ@ GHS-receptor

occurring n-oc
and 1tsr£ﬁhdjd dowveatitl Ibailegicairsahpmﬁ aheidtue bAbatl) the roola.peyl ghradin which is

| onger allphatlc ns i duced at sition
o o e e B A g T s resent. he
ammofa@ﬁ%hﬁéncb rUfech@‘fﬁJhﬁed ey ?iréhd vab QeRhBRed byt D1 Brotéh Yequencer to be
term nus of g relin; | eti on studies |nd|cate

GSSFRS?CEH@KA&QRK(E KRPPAKISOPR SSEQ, TSENp- [18)- NBhe quresaﬁerimg human

B 0 8 s 08 0 064 e i

acid pd%ltidﬁld;bﬁﬁd: 9GSSFLSHSRORY QOR K ESKEPPAKIAGRR (SEQsm) ng 16).
requirenent for peptide nodification with the
n- octanoyl reS|due i s observed. Garelin has been

Beside%h9 &%ﬁio@h RGidaa) urdshilfakddOstbreshbd B@tﬁﬁoﬂ @roups, and

an ana |c sta Fe it dlrectly stinmul ates the
longer ahplmlseshains gntmchhem ot mn(m ghmbmmdd@tq)repeptpafeyogmtlon as well.

o b FERRPLAT i MibTOEI A O H B P o s
indicat¥,P@bk gﬁiﬁﬂ@(Mbﬁ[GSSFESBEHQ SEQ! HD @& Ilﬂgb.tyd eﬁdmethp rmmma,t motlf of

site of ghrelin production is_in oxyntic
amino acids 1-5 (g elin (1- ?) [GSSFL, SEQ. ID. No. 1%]) are s%ﬂ?cmnt for stimulation of

GHSR1a, but in both cases, a strong requirement for peptide modification with the n-octanoyl

-1_)

residue is observed.

Ghrelin has been shown to mediate physiological funictions pértinent to an anabolic state. While -
it directly stimulates the release of growth hormone (GH) from the pituitary gland, experiments
in rodents also showed ghrelin to induce feeding in a GH-independent fashion by acﬁng upon
hypothalamic neurons. Interestingly, the priméry site of ghrelin 'production is in oxyntic glands
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WO 2005/ 049828 PCT/ EP2004/ 012739 2 in the stomach,
suggesting that it serves as a hornonal |ink between
stomach, pituitary gland and hypothal anmus.. The '
vioswpveuosBn t hat ghrelin admi nistration in rat 8CT/EP2004/012739
resulted in weight gain as ap consequence of changes
in energy intake and/or fuel utilization is in support
in th@¥tofid6H) sﬁg%e@,ﬁﬁg thalMR SEYSEs a RHRHBA nkHREWeenktomach, pituitary gland and
adm ni stration in humans cause sensations of hung%r I '
hypothstanpuss {The ohsgreation thatghralinedminisivation i gats Besyilied onweight gain as a
=gl .ghrelin is th . Q.crucia
consifae bt BRBEr uE i Gel Sy WBHIRe! LAURBE S8 PR of suoh 2 role
Morepeer i systemic ghrelio Wdthigistrattinl inaburfarshda0sd eerdhtioial ofohungdhin the test

_..underfed state. Additional support for this hypothesis
subje¢tsAnd l?(?%ﬁ]%%a}%t%ﬁ@ op these §adiags #ﬂell%wieuég tQuBgve a crucial role

. oL ; Loond ndi A | ' I

n SRR LSyt AEESR A O Hp Sl MR i il o

an unsieffed istatec yAdditiohed spppare rthis ihypethésie comes frengibservatims that ghrelin
Cinical data fro t.i ent.s. Wit Pr.ader - Wl | i S

levelg P A cniPf ol GEER e o i R gy a leas

in pat 36 Bl efficiehcdi df thd giecéliusedSetfec @i ewaigh0 s QUBIREPd4 from patients with
tremendous hygserghrel inem-a. Moreogver, ghrelin was

Pradelg-aﬁmj.syrgﬁrpﬁg@ ) Sugﬁﬁﬁ_&ﬂ’@? Sb@éwpgphq@a anhohssity Qﬁogiﬁted with the disease
i i n C g
e o S oL RS SR BO L SALNSTE SRRt e
hypengbjicatnid i mudy injlivigon nofhassudihs celéssen indigdtingate dinvolvament in  glucose
nunber_ of her. processes. It .found tq be C .
metabglisin: Besieithess HAHEEF TormeHe AoERRTH Sl g Also beeyimRlicated in a
numb$t bfMdthal Frocdgsl dewasFdung!ie 86 expreRed & nbnbét dfaleMroehdRrine tumors
rel ease of ACTH, PRL, and cortisol. Single injections )
and tQstirgiate; beiden B Frlense Hipm Hsipituiter) theneleaseiaf eI PRL, and cortisol
singt, DEGRSE o B p LA S0P USSRy 99 LRGSR oupt e
decreasarbleod) pusswie.f Therse ghrelih astion apjprars foalok fvolved in a variety of different

infarmation., be.taken from M. Kojj ng,.. H. da
tasks. i Bak oL F TR0, FoaR A ke oot i iy Bpo &' Date, M.
Nakazatd) ' TEMMEtRO KIOR Srda@lal ¥&hRginafeyd %@ﬁhﬂ@ﬁhbﬁd&é@ﬁw acylated peptide

stomach", Nature 402:656-60, 1999; M _Tschop, D.L. . )
from gjemagly’, Nature $02:03n00," @WeM nTschpuRds Srailpe iy Heiman, “Ghrelin

inducés%ﬁ@ﬁ'%m%%é ﬂﬂégg%ﬂsés-l%?%bo %M Me?lg%:gﬁ. af elin enhances

etite and I ntreases Tntake
appetitenadnl mgerenses fbod rimake of h@Gnans’”c duntad obd «Flindell @pdocrinology Metabolism

8659025 AN NrERAERS, % A SACBI XD Jby G regilation of feeding”,

Naturé @094 nai-3, 20¢at &7 eN#Ha9a, k94 Am J08hksioNR PRIOBY S N(Zim;ﬁl?hysiol. 2001
o

Am J Physi ol Regul 1ntegr Conp Physi ol . 2001 L
May ; 2285)(5) :R1r8%5 3 Hemadynemim and dhoamendh eifestsapl dnapt ghrelin in healthy

volm@%?@o%{eeﬂdi, B Jﬂr] J I'@ﬂ EgXocrinol Metab. 2002 Mar; 87(3):1300-8. Expression of
ghrelin and of the GH secretagogue receptor by pancreatic islet cells and related endocrine
tumors; Jeffery PL, et al., J Endocrinol. 2002 Mar; 172(3):R7-11 Expression and action of the

growth hormone releasing peptide ‘ghrelin and 'its receptor in prostate cancer cell lines; E'gido'- :

EM, et al.; Eur J Endocrinol. 2002 Feb; 146(2):241-4 Inhibitory effect of ghrelin on insulin and

pancreatic somatostatin _secretion; Broglio F, et-al, J Clin Endocrinol Metab. 2001 Oct;.
86(10):5083-6, Ghrelin, a natural GH .secretagogue. produced by the stomach, -induces
hyperglycemia and reduces insulin secretion in humans; Bednarek MA, et al., J Med Chem. 2000
Oct.; 43:4370-6 Structure-function studies on the new growth hormone-releasing peptide,
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vol unteers; Volante M et al., J din Endocrino
Met ab. 2002 Mar; 87(3):1300-8. Expression of ghrelin
and of the GH secretagogue receptor by pancreatic
W4 2905/¢49828s and rel ated endocrine tunors; Jef PergpiRiod012739
et al., J Endocrinol. 2002 Mar; 172(3):R7-11
Expression and action of the growth hornone rel easing
ghrelﬁlﬁ phinétealgel@dncs oftRlrelih et &EAPLOF adtivafibd 5t Blovik %Gﬁﬁ&ne secretagogue
cell lines; Egido EM et al., Eur J Endocrinol.
recepfQIj-a. 146(2) 241-4 Inhibitory ef fect of ghrelin on
insulin and, pancreatic somatostatin _secretion;
Broglio F, et -al., J din Endocrinol Mtab. 2001 Cct;
The prob@ﬁ( wBderlyig3the presanteinientioa is &t proaideGhkans for the binding of bioactive

0 .. produced. t he s h i nduges .
sheetff SLERBEO B BHE Y Sttiae il RP2AC heitmsht P ameatamand disorders
medidiedibpblactlhs gheélintds wellasYRethSdxeor ﬂﬁ@g&:ﬁ&ﬁéteonoﬁ%fﬁ?bzgﬁ\% ghrelin.

Structure-function studies on the new gro

hor none-r el easi ng peptide, WO 2005/049828

2 hrel | uence of

Accollily 19 SRSl heloHBE; biRpldll T Blyed ol SHE Bivat mater of the
mdepmneclagmgwmch recatpiched Hereto. Fieterfed ehibodine@erebylt ROm! the dependent
1 resent invention is to provide nmeans for the binding
camyt  pioacti ve ghrelin and nore particularly to provide

a nethod for the treatnment of di seases and disorders

medi at ed by bioactive ghrelin as well as methods for
Humaptghrelieisiafhagic pepteda hayimgothe biniecadid seqgbmeel aceording to SEQ. ID. No .16,

s S0, S, PSRl LR teoe of i

sequemdedmmolmgy bdftwaéxedﬁfet'@c besdiddethe ttém Q:[rélﬁlﬁweﬁ%erem refers to any ghrelin
result fromthe dependent clains. ‘Human

m"l“dg‘}ﬁ’ 51“? fo6 niged; sTraTabien geroiay Pregeretly, thameguaaliag ghrelin is selected
from &@C? 8t BodpAAhE 1B, trdt %ﬁ@n b s P ancf-ﬁumaﬁ%ﬂ:élﬁ Most preferably the
fied wth a fatty acid side chain

ghrelig isrhgigpargwelon of the high degree of peptlde sequence
honol ogy between different species, the termghrelin
used herein refers to any ghrelin including, but not

The chlculateddplk of ghwelitreik i 14109y h]eebiteﬂ of Miiefverybhsic ovBeall pI of ghrelin, the

| f h
recept L g ey SSE L [Shvelay GBS 2 Father asl & R  caleulted p of
5.5. Tlg.hﬁr%kélﬁ nv¥dRfibn RIEES aPtne stuH:ﬁ'% ug;‘ﬁﬁ:ilfl% t‘hact 2 acid can be selected
pl reli .

ﬁ%bre in. The cal cul at ed
with fil-igpigtheghstlin, that spevificablysiecognizes thel dcidit r@:bptgh bixkding, dotieen, but not

the ba£1§ cﬁﬂ&:ﬁra&a‘ Qa:f) ﬁg?nté)iﬁ]f SFL éelﬂlelgt{l]%ed Jl'ﬁnis) gfsur;glssng in regard of

acidic

electro?.'ﬂaac pffeste I bothvihs icharges Sf bﬁg‘dtdn(ﬂéblﬂé"l €. & WhPsling kil the charges of the
that a nucleic acid can be selected w th

in
nucleig a?la y Pémegativelyaphasgrde pygleia acids e o iy demaineof a target
molecidé 'sﬁétﬂd HRGBRIChoR AfaRE Rl Rofpatidtto M binding of a nucleic acid to an

acidic domain of a target molecule. Thus it has to be pointed out that the one skilled in the art

O

“had no reasonable expectation of success to select a nucleic acid ligand that is not binding to the

basic part of ghrelin but is binding to the acidic domain of the target molecule.

Beside the amino-terminal receptor binding motif, biologically active ghrelin which is also
referred to herein as bioactive ghrelin, is characterized by its acylation with a n-octanoly group at -
amino acid serine 3. The nucleic acid ligand of the amino-terminal motif GSSFL disclosed

herein allows the discrimination of the biologically active from the bio-inactive or non-bioactive
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the basic central and carboxy-term nal domain of the

peptide. This is surprising in regard of :

el ectrostatic effects of both the charges of target

wol2eax4e828i .. e. ghrelin, and the charges of tReT/EP2004/012739

nucl ei ¢ acid. The binding o## negatively charged

nucleic acids to a basic donain of a target nolecule
form Sh@irtieh. DEhisricfurplsifg athoariindiag us steiothp depehdent 6 éhe presence of two

_ binding of a nuclejc acid to an acjdic domain of a ..

moieties the PCIARA Eapup, andhthe Peptides Sintding,l heinvelste #id tq pgtpnoyl-ghrelin 1s
speciﬁtcnﬁ tHe Z)réééhéé ?fla' 100bR81d8 K cess ¥d3BcthiR AT YARMNE more preferable in the

expectation of success to select.a nucleic acid |igand
presenthat 2i190rfold dicash efydasoctarvyl-gheelincansampstairefprabds imthi (presence of a.

L S_bi ndj to the.aci di ol tar ‘i .
to-fo Sy Bk pend e KB FRIE 2 pife Rpfleriie gl specifi
for thd"iSl%;i'tiﬁe - mBie®y, Qavepathk YacCthhtvie gharttiohterisfuctioyisghatliivis not recognized

referred to herein as bloactlv%m?hr%lln, is
by the pheleisacks; thestanpyl-group asnok suigigicnf 105 bipdig et anol y group

at amno acid serine 3. The nucleic acid |Iigand of

the amino-term nal notif GSSFL disclosed herein - o
As usal inopyefenied ahtsciments atietn adfioadtige lghodlmgis caghrglimethicheexhibits in a

fromthe bio-inackive or _non-bioactive 2005/ 049828 .
pretertpl SR TUER PEISPATY A1 G W GRAGREBRIS, Oiriie AN ally oceirting ghrlin.
ParticulAHRTd BioA6kiveS pieBn RisNbd Getetn i bieFirted dapedients i® ﬂmzf@relin and

_presence of two noieties, the octanoyl group and the
ghrelimdesiviative whichdisrrgsnemsiblecfon gt et Higger theiiglease of growth hormone, more
novl-ahrelin.i b _ g
preferdfi 328 af8kcBon Bikgine BB berfon, o SRl GARGE pfiferfbd embodimens
a non-pioatreagiirelin is i lghreliprelseln tedifferent Tdth bmlackivexgteskn, ahore preferably

desoct apoyl -ghrelin, and nost preferable in.the .
docs niy DGRBS e oh groph BOTREROBIMHECOR UG AP P Koth the GHS
receptdtur t hernore, the binding characteristics are also

specific for the peptide noiety, given the fact, that

the enantioneric octanoyl-ghrelin is not recognized

lefe 2% 9 e {RMRESS ad) @scribed herei b

The feg%’{%irkg tg%;h hglgfr% %ﬁ‘%gf’%&ém%\g%@é;@ %erﬁl preferred ser e. srein, cen .e

realiseé i amly aspettsofitbe presentanixintias twheee glemakiers doid 5 upad.cdithar alone or in -

m%ich exhibits in a preferred enbodi nent essentially

any compmapit he characteristics of the natural |y occurring
ghrelin. Particularly, a bioactive ghrelin as used

herein_ in preferred enbodinments is any ghrelin and . )
The nugigie|acid arserding ity dhevnresent; igventiopoHsq SPBPTtss Biclggacids which are

essenti%)f;l}ié %gﬁ{o%cf%gﬁs rtgltﬁéﬁﬁﬁl?cfulﬁrs%&ﬁ&cpso ﬁﬁgft?) %d fBefh. The term substantially

era Via an eractron wt GHS receptor.
homoldgous Ghilt s tuntlerstobd Suchn ap thef lmmmadgye isbgdieast 6%, peeferably 85%, more

non-bi oactive ghrelin is_ a el I,Chhdos dikferent
preferapy vh A BeP RS figre e o o %40 @r%d‘%é’é 2

trigger the rel ease of growth hornone, nore preferably

via an interaction woth the GIS receptor. The . .
The nutlein a0ié gcesirdingdo thecprssent invientionalsp GPMBriSes IR AR epibadignt 2 nucleic

acid wfugt\l/ ok ein%rf]:d ?r%rrg Exse%ra{'t%)c%gax gg({u%h&s%}l&@d herein. The term ‘derived’ shall be
understood such as on the basis of SEQ. ID No.1 the insertion loci Ins1 to Ins4 shown in Fig: 1A

can be represented by any sequence of a length of a maximum of 30 nucleotides, preferable by

any sequence of 2 maximum of 20 nucleotides, more preferable by any sequence of a maximum
of 10 nucleotides, and most preferable by any sequence of 0-3 nucleotides for Insl, 0-14
nucleotides for Ins2, 1-3 nucleotides for Ins 3, and 0-2 nucleotides for Ins4. The internal loop IL

Iz, represented by Ins2, is considered to be the most important site of modification.
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realised in any aspect of the present invention where

the nucleic acid is used, either alone or in any

conmbi nation. The nucleic acid according to the present

i MO8 so conpri ses nucl ei ¢ aci ds whi ch ar @CT/EP2004/012739
essentially honol ogous to th& particul ar sequences

di scl osed herein. The term substantially honol ogous

shall be understood such as the honol ogy is at |east

759 erabl.y 85% nore ref % St ;. .
The fielbaric goRmribe: Rae oot Bihfod P ARg 86 REr86a in o prefered
embolid@emtsl the folReiitl paedE ®rmld 0 the present inventi on

al so conprises in an enbodi nent a nucleic acid which

is derlved fron1the partlcular sequences di scl osed
CGUB;Q[ N AGEYANE TAAARICNYE ,%Aﬁbwldc GUBAAGE WG EHIACN ., ACG
n"l’he basi's "'of SEQ .1 the insertion | oci
(SEQI-H%-INQ & 1 ns4 shown in F| g. IA can be represented by
any sequence of a length of a maxi num of 30
nucl eoti des,. preferable by any sequence of a maxi num
wherefy Y&tamds Ferdf bd€s R stemde fariebeGall stamds fanV cgequene@egﬁon therewith

f 10 nucl.eati des d oS er abl.e
it is échga %n tg (@Feéo{epiéege & er s%.rtg% kr éﬁe first figure
spemﬂé’d? |t@Qﬁé %@ H e kpsediedlantl Whrﬁ@fdr dﬂérelﬁ&WeérﬂSA&ordﬂigly, eg 0-3

0-2 nucl eoti es for Ins4. The internal loop IL Ia,
represegpPeb@Add.by 1 ns2, is considered to be the nost

i mportant site of nodification. WO 2005/ 049828

PCTI EP2004/ 012739 5 The nucleic acid according to the
Thus D €S estisendug eseljheace CSEQalBo Noe I epmte'me nfbed régiota, where insertions of

preferred _enbodj ment b foll enerlc rmul a
varia{Soeti s Sp RSP Bt RS LR

[Q %en loci, and

7‘5’. A A t’t

are 1a9éi4¥&'\i§x§12}o°ﬁ§4 A@?&dmg% LNQOXlBll 1MbaraelSEQYth6d§ﬁmg 1A, Insl is
C, R stands for W stands for U or

locat@oﬁrt@éwmrmcﬂﬁsméw 6ﬁmd 7 Irrsg ig @%@dmnt%%eoaﬂv ’c?r and 14, Tns3 is
locateitkdhl?et\%vQ% fnfetedtald $8 GRd 28 %d'm%@ﬂ%ca%daﬁéﬁv% ﬁﬂc%ﬁ&eM and 45. The

gure specified to't l'ast figure specif
lengtlabﬁ tlamyesng ansdnhtm m@etuheawed A ttor dépaced) clopesy . is (mvenan SEQ. ID.

resen us, the consensus sequence
No.1. §E % Vﬁlﬁpeciﬁ‘ifﬁgﬁ“g it "F’B regi ons, where insertions
of variable length are observed in various
enbodi mets. These regions are called insertion |ogi
The nalnlmc 2 areanding &el theyFsenb MVERLop alyg: UPRAisTy I & embodiment a nucleic

acid \ivl:su | E&%cngﬁ a)? hggo&%ucs’t:o%el esg%deﬁcé: ' cgscldséﬂ hl:tl@ﬁi preferably to

en nucleot
the extentathet sdié tpaete ) inlobetli id dindifg acn@cmnoyughs@ml ald discriminating des-

octan}:ﬁ@tgégl % elee hﬁﬁgk&% qlsggg %ﬁcogﬁgctﬁ)g wﬁhgrelferreﬁ emsoodlments of the

present invention shall be understood such as the sequences fold into a characteristic secondary
structure model comprising a basal stem, and internal loop, and a terminal stem-loop as depicted
in Fig. 1B, preferable folding into said structure, where in stem regions compensatory base
exchanges occur, and preferable folding into said structure, where in single-stranded stretches
substitutions, deletions and/or insertions occur, and most preferable folding into said structure

corresponding to Fig. 1B in size and to SEQ. ID. 1 in sequence.

The term inventive nucleic acid or nucleic acid according to the present invention shall also

comprise those nucleic acids comprising part of the nucleic acids sequences disclosed herein,

preferably to the extent that said parts are involved in the binding to ghrelin, and discriminating’



| ength of the respective insertion |oci, observed in
the depicted clones, is given in SEQ ID. No.1l. and

t he above specified generic formula. The nucleic acid
WEC90H0498p8t 0 t he present invention al SO conpri S€$/EPI004/012739
an- enbodi ment a nucleic acigl which is structurally

honol ogue to the particul ar sequences di scl osed

biodtiveeighrelipr 860 Abh-Yidabtived BEreBX! ? nd, ﬁlh?&'ﬁ i do%ﬁ&yi Ardlin from des-

i nvol ved in binding to octanoyl-ghreli
octagp¥eghrshon Spcing nvekeic e@dana)ybe Qm‘@ldl from She pu¢sudiatiosed herein, e.g., by

trunBRH3R! MCtgtzoﬂé?%?rhﬂ)Q 822155t 0 %lﬁrgﬁmr of the nucleic acids as

enbodi nen resent |nven

disclesefblrertinofllse itimcation hﬁysbe qeleted estheGhitbri ls uenék of nucleotides, i.e. it may
conprising a

v BB 38T BBl B 5 s e roat, oty

asal
Morsdwemtkmptms BEDcéhplse R del I
into said, struct urg “uhere %ﬁn;(t&e%do?gg%a@ sfigld L‘%Igoq‘de from the

sequem ,t,lgealplgzllei;c peids dlsélpgcnbh:ggg ‘Braocationanaly ﬂs@be relitk@ to more than one
re.l e stranded

M LA B TR GRS —

stretches  substi
longoccur, and nost preferable folding into said structure

corresponding to Fig. IBin size and to SEQ ID. 1 in
sequence. The terminventive nucleic acid or nucleic :
The mmc a6605ctoRfing B R HreRSEMntioR YR
npri se those énucl el%é aci ds conpri st%eg‘gﬂ%grﬂ Jluc?al?%mds or L-nucleic
acldsnaaqff‘ép@ya@p dBvendiye aheles mcbcar@ieum&m ecids. Inpidditenadblsypossible that

one Jr%e\'éé?ﬁ gtﬁ?ﬁ% %gtrt]lge!é {x\ﬁ:tlelt? g %arg}e%, fl?] f!-':l\é\‘c?dlfllé gsfagﬁ*ggzogxe or several

parts pCheER2Rdd0d2#8 9. -mecldic 9a6§ ITHe t@'h{ Q{ah'ﬂ’f dlcf k¥ Mhucleic acids shall mean as
in particular

non- bi oact..ve rel .
little Ssc?%ﬁw% co5lF- e$‘?°?r‘ [chkﬁ’ﬁ freids arsaea?ra&ly refpired fonherginey Br and L-nucleic
acids)respeetivelyci d may be derived fromthe ones disclosed

herein, e.g., by truncation. Truncation may be

related to either or both of the ends of the nucleic

The t@&d gﬁ/eﬁﬁve Hﬁﬁ&l:%ﬁp oD GLALT actd 3 ordin r unC { Idgrgseq uévenp?n shall also

related to the inner sequence o
compriggythopre nueleiat asitist that hcsmpmel «hetmﬂm(cs )clbet;a@eﬁbe% hescPosed herein and

tid tively
other {ebelS aap el Betele, PHERERD oo sy PRI IH 901 Btk pRcles acids ae

eov

involveilt in eheaDiiisg NGl ectah@)llﬁg@}élﬁe ahd QdSina tﬁ%tqld‘ééb%@m%l ghrelin. The
t he. nuclelc aci ds di scl osed herein. Truncation nm

extensigis i, g, additiopalesequencss Iagaqméﬁodh@SP@!-ﬁfetlmielofactdﬁsaquences disclosed

herein! rﬁé’)%g éu\’:ﬁ ARChHE! E&;n +ed1g% g%\.‘a& glﬁlgéf afrﬁle 5? I &ﬁlgs cggﬂedg “terminus or

littl e as one eot|
both, amldbmbfm:gnmusd: hemprkae 00 nmlestides forreithiesde ipkétB¥ably as much as 50
cids, Preferably, the

nucleog'des otrle‘i)‘.g cieid zlil(g're é)éetg@gg'?alécrgu %,SI ) pucleqtides om gither side, and most

Inve

preferabliyliticl inpléte iof pRARS 5 henit fahend@ehitl lsstﬁyﬁ{)s%h ?e'iﬁ as §{5Q ID. No.

the nucleic acid are gresent as D-nucleic aC| s or
20, angd/gr the qomplele of pamiah B -flank sequence which is disclosed herein as SEQ. ID. No.

21. As used herein, the term partially means in a preferred embodiment of the present invention a

single nucleotide of the respective sequence or a sequence of two or more nucleotides of such
sequence which are adjacent to each other in the sequence to which it is referred to, more

particularly to the flank sequences according to any of SEQ. ID. No. 20 and 21.

It is also within the present invention that the nucleic acids according to the present invention are

part of a longer nucleic acid whereby this longer nucleic acid comprises several parts whereby at



parts of the nucleic acids are L-nucleic acids. The
term"part" of the nucleic acids shall nean as little.

as one nucl eotide. Such nucleic acids are generally
Wereey®ds280 herein as D- and L-nucleic acids, PCT/EP2004/012739
respectively. The terminvenyive nucleic acid or

nucl ei ¢ acid according to the present invention shall

least @hé Part G APfCRE: ANQSH Ipdit GlefeofCicdsrdidpato the PRiskEintdifion. The other
nucl ei ¢ aci ds sequences di scl osed herein and other

part §éqbréﬁcle§geat Rugdeie rofdsepan be gither @r Bugleiq apideor trmeleic acid. Any
\Y%

conti BB sPRBLEP L) 12 R O Pl B ) o e

longegt emdctcaatmwangﬂxhéim anﬁmﬂnm whichesmgiffsrent from bladidgt Oompdssible function

. S es atta to e .speci.fic nucl.eic aci. . .
is to SHCREERe . B St melEr RO SE 58 Shicir EaStiipasion, cross-tinking,
detecﬁ@ﬂuﬁﬁﬁghﬁ@nghongat ed either at the 5 -term nus or the
3'-termnus or both, and it may conprise as nuch as
- 100 nucl eoti des for elther si de, preferably as nmuch as
L-nudfic, 4 %gt ﬁs%ﬁshérgfn Gtd BGlieR! %8ds %gﬁstﬂ{oe ?rEQ{uXIth?des preferably
miuch as nucl eot1des on eit

consigtiref conglidtylytol &.-mehgotidese or partial 5 -flank sequence
which is disclosed herein as SEQ ID. No. 20, and/or

the conplete or partial 3'-flank sequence which is
D-nuélbiR ChAGE ths hgdegl Herai% HeCnuéibic Nads cdsisthy u @thsﬁ:&hdes preferably
the term parti al nmeans in a preferred enbodi nent of
COHSlmtqgf@é@dD’qu@F%Wﬂde% singl e nucl eotide of the
respective sequence or a sequence of two or nore
nucl eoti des of such sequence which are adjacent to
Irrespeetive aft Wkethérrthe feventiepiamdedc tacidvdonsiktsiaf I)-sucledtides eId-nudeotides ora
s accoydin

comb%oxbfoqaleénrt G t{:\% c%%@tmglﬁafl lﬁarﬂ{(gi ?:eg?;alle Qm, £om 1Ha1} or a defined
sequeRéLSBdHfetdhdy Sdiﬁsiﬁﬁg lofat 1chft®OnB UCh@ildotide AG aPlesR sk TBnidleic acid, the

the present invention are part of a |onger nucleic
nucleiggicl mpepasist Pme§oxw@ldclmmeéﬁ)cnmale@eﬂ%ﬁ )i0§ ggmbinations thereof.

several parts whereby at WO 2005/ 049828
PCTI EP2004/ 012739 7 least one part is a nucleic.acid,
Designmgathq:) arventiveemgddic acids @s di-mgldio a¢idas pd\an@geousrﬁbe s¢vierah reasons. L-
ot her art of. t er leic ds ca
mcle A s FS  HcCLBEREIS S gD Ry acid howerver, ae
not véip BlabRdhiagledt® ¥oREonS Al p@n@ﬂmyeﬁltm@ngm dystehit dpbisiegital samples

i nvention. These other part(s) of the I|onger nucleic
due tgcthg widesprerd HPTFSCEC‘-‘T PACRycAeRsEihi Hpfuradly gpqaueingnmuplessss, particularly
nucleghg] gr'oﬂgamga?c o? cgﬁ%‘lfet bP egrbcﬁn%% rﬂlcie@é’vacxds }%ecause of this the
I nteraction ecul €5 su .

blologwairhbhﬂhfe: af the ﬂL—mmlens seif umagm(jpantbnsmrcased mn such a system, including the
ar e

) lLLification. J-nucleic CIdS as u r.ei
aninah Bl STl RO BHE 16t glGnE dreACBE NG 1 BrlpE sl o nuclease
degradd¥ioa | prbiitds GRNFInStaeddy arf tﬂusrﬂdﬁh&@tefm arising therefrom observed. This
aspect delimits the L-nucleic acid of factually all other compound which are used in the therapy

of diseases and/or disorders involving the presence of ghrelin.

It is also within the present invention that the inventive nucleic acids, regardless whether they are
present as D-nucleic acids, L-nucleic acids or D,L-nucleic acids or whether they are DNA or
RNA, may be present single stranded or double stranded nucleic acids. Typically, the inventive
nucleic acids are single stranded nucleic acids which exhibit defined secondary structures due to
the primary sequence and may thus also form tertiary structures. The inventive nucleic acids,



D-nucleic acids as used herein are nucleic acids
consi sting of D-nucleotides, preferably consisting
conpletely of D nucleotides. Irrespective of whether
woe20pFi498m8i ve nucl ei ¢ acid consists of D nucl eeCira®3004/012739-
L-nucl eotides or a conbinatgon of both with the
conbi nation being e.g. a random conbi nation or a

howedtex, ¥thisSRAURBESsHRhd &l h@hERREniAY Sk Bid Bgan@h wiich ﬁ@é&mplementary
Qne_L-nucl eotide and at | east one D-nucleic acid,

th
to eag pthey, are hybrdipas fo castsother. Jhisroaisr stayBR fe|thoryclric 89id ‘which will be
afth Q00 t ERbrin -
advafty QRN B T ERICAI O s SR, I e PR ing HHANBd than the
mnnadvantageous for several reasons. L- nucleic acids are
enantioners of naturally occurring nucleic acids.
D-nucl eic acids, however, are not very stable in

The iBGRRY auualbwsdlam&laﬁlbe rﬁ’cﬂﬁﬁéd? \JuRh I¥odificatiof By GR! related to the single
stens or due to the w despread

%( bi ol ogi ca npl es _
nuclegfidesefthe néﬁleww@ldgﬁsiea;e wmutmpwplly thecart: Hxpmgles o sugh apdification are

o ek}
descr{:gg&a l'e %@éc/fhgr adl nglsﬁﬁlg qbg‘ngé‘lag@ di; Jéecausé Al*%;e et al. (1994)
NucldnhAczdbRai' , @31 2&H; Qadfnihs, 1.4 @t al, I@r995) NuckialArzc&cRe;* 25 2019-24 Eaton,

o 80 AT B RSB by P 3 Yo TR o, 2, 6535,

Kawa8£§) r,@qkqbétlan t M99%) JA2H EBinC 36,030 -410 LRk FAACet al Qa 993) Biochemistry,
degradati on products are generated and thus no sid

32, 79é"f2f5'eé\tlélear1r Ei eigl-t Q2P B st 69y 81B-43rhi s aspect
delimts the L-nucleic acid of factually all other
- conmpound which are used in the therapy of diseases
The mnkticoeacids socatding tonthe | présegt ﬁﬂx&nﬁmmmycbe af mglipadtite nudléic acid. A

is.also within th r esent enti.nt. at the )

mul“l?aﬁ%tsrﬂuﬁl?éc e P pedhareyg, 1s Q} fonsisfs,f at dgast two nucleic

acid §if208€NThé&s B Y&l BV nasle’S acili- J&&ﬁh@lfﬁmﬂ(ﬂ ﬁﬁlcﬁ{)nal umt whereby the
- D, L-nucl ei ¢ acids or whether they are DNA or may

functippal yingisis rit ligandgiioe? targes aelgcue. Blamq '@a%ttwarﬂﬂ’élﬁl%%ﬂ éFéﬂdS may be
R8s 8 bt Bl SBUL Y5 UL R BIE gt o emet

sing e gtrand
two stsands od hyyymhcmsimgmmmd:ﬂﬁéc a@d cotresponding ty a Siesy pert of theridventive, i.e.

ovrs 3 858 GBI G b B 55 PR ik U e v

nucleiB Q¥¥EVRfis tdB¢/ackh&WlcdSedBbtbRh Sid deiase kil thb 8yitB&N M8y be apphed to
that two strands which are conplenentary to each

generage p spulipartitpaycleln acidiwheredhern ag mere tham [véo gty psexemplified above.
In oﬂlﬁlaetg"dg |thy af Badk Pgt Eﬁl’ﬁéx@ 'afxdas&hﬁjd :’%é B@xéﬂllg kifffent fron}]two strands being

nt’ageous | e nucleic ac sent
complemtntagi hyd dybrdisinggioDeachratherasiengh h’anertdme ektenf of wpmplementarity
betw Th[zl [ nventivg .nuC %l% aci ds may be nodified. Such
CWERbAP AT B MR B FBRAPEY t 0 the si ngl e nucleotide
of the nucleic acid and are well known in the art.

Exanpl es for. such nodification are ) ] ]
A possibility to determine the binding constant is the use of the so called biacore device, which

1s also known to the one skilled in the art. Affinity as used herein was also measured by the use
of “bead assays” as described in example 5. An appropriate measure in order to express the
intensity of the binding between the nucleic acid according to the target which is in the present
case ghrelin, is the so-called Kd value which as such as well the method for its determination are

known to the one skilled in the art.



descri bed in, anong others, Kusser, W/(2000) J

Bi ot echnol , 74: 27-38; Aurup, H et al. (1994)

Nucl ei ¢ Acids Res, 22, 20-4; Cunimns, L.L. et al,
wWipBj/o49828l ei ¢ Aci ds Res, 23, 2019-24; Eaton, PpRTEP26/012739
al . (1995) ChemBiol, 2, 63398; Geen, L.S et al.

(1995) ChemBiol, 2, 683-95; Kawasaki, A M et al.

The %ﬂ%%%gacé#g%ﬁg&ﬂ% toofhe ﬁgs%nﬂﬁlveﬁ&ﬁﬂm%,chﬁra&enﬁéd B&r ‘@ celrtam Kd value.

ry,
Prefe(ralﬂmemwu@ﬁho“‘tﬁ@’ the 1eck®: acidscacqerding to th@p@gent invention is below
t.he ent_ i t
1 u%t Mhar abo z ;.g\?[ 8 Isaldntﬁetue éﬁ?"%f‘??%‘a% e sPemﬁc binding of a

nuclél€ heldas au&gét bhsrvﬁllrbe dch@vlﬁdl@deby:ﬂaaonek inhthe brt,ahe KidSatue of a group -
WO nucl ei ¢, aci These at | east

of at _| ea t .stra
of copipg I PSP MGIEiosAs S FeEPHHE P IS PreSFl I RbpR arc Within a certain
rangé"’{ﬁ"e%ﬁvé H{%ﬁhf)ﬁ’e@%& 8Pahouini i 1§ adréfeed Gppe? lﬂuﬁ I asd Kd value. The

nol ecul e. e at |l east two nucleic acid strands may
prefedred ilgwer hnnmfoamlgc kd qﬂtergehbmdmgv@cm peifig carcbelgbony 10 plcomolar or

mgheglttrl AV Scbﬁg\é tﬁ{]eﬁggﬁge% ot%%t! ghe %dg %Qlﬁesa % inlid0Riual nucleic acids

nucrel c acl

discriz@ih A5 diuActine: g&eﬁn ffidrh tnopeibactiive tgh&hnl;l\t eat px‘é&rably &ctanoyl-ghrelin
overall nucleic acjid and another

from dgtqciangyhahrelin a5 Wikt st SARER1r ﬁé&@\r@?fanreferred within a range
of 100 $8 & SoPRlCland &oét?rét@n&?wﬁﬁ&%ﬁéj&eﬁnm&m@ﬁw the

cteavage and the synthesis may be applied to generate
a nultlpartlte nucleic acid where there are nore than

The nax\ﬁp 1 S%%? %aﬁea aFeQr n@mg @eﬁ?s%ﬁ? Vi n'rn‘énf;%eh fm;)gféhgﬁ:\ provided that

they &iief St £61¢ t6 bid tovibe $drgéndolebeleNgnd dissrivhiente Hicdciivaghielin from non-
hybri di sing to each ot her aIthoug u@ certain e t nt . of

bioac¥erpelurlimt ar iet yPrefseablie cvtannyl-grin Somy desortan elin. It will be

aclmcﬂﬂ%%éed”ﬁﬁ/thgxdrﬁﬁrat fheRO SR Preferied 1bRthebe iy xﬂﬁle‘ich Smds according to the
ng constant is the ‘use of the so called biacore

presegievircsationsh Eypically, dhe dengtbvis befwepre 19nandki20) secleatidepelt will be
aclcnowl%dgé%f ﬁy Eie 8 3kl % I’?l% Ly C\rf\@%% %&té%er %&?ééfxel%ﬁ Altnébeis a poss1ble

assays exa

lengtia g hermeledc agids ladidbrdmg O)d) dier ptesers xmeaﬂentMere prefeeredirayges for the
of the bi.ndi ng. between the nucleic aci.d accordj ng.to

lengt R the PGP RS, AP I o the B Eten v o, A RSt OF pbut 20 to 100

nuclel-')ﬁfess chﬁﬁl'?bqg F6hué ot 8esMab&ilt 20Sto BOC hcBDHWE, hbdud @0 to 50 nucleotides

d for its determnation are known to the one
and ahdkutl3loéd 50muclgetidest . WO 2005/ 049828 PCT/ EP2004/ 012739
9 The nucleic acids according to the present invention
are characterized by a certain Kd value. Preferably,
The dsb:ﬁ_/sKﬂ)r\tﬁkdﬂﬁnlﬁhtmmObjmdahﬁevmmm blocinacﬁvtésclneln'm lacbor@n tto the present

invenlifo Y R RESOBRF S Handd B PR Eop by persons Silled in the art. In

ReRaSReet ithe RERYS M8ay0h RHAEEIE FBCKE phate, tvﬁfeﬂ-;ehem onents ar
a;ne ﬁﬁﬁg% a%knogdedggde%yrthe ones in the art, d °
unmobdizaé iof the gaagtuqn vessels as disclosed according to the clalms Optlonally, the

complexes can be removed from the reaction vessels after complex formation.

In one aspect, the nucleic acid molecule according to the invention is analysed by a second
detection means, wherein the said detection means is a molecular beacon. The methodology of
molecular beacon is known to persons skilled in the art. In brief, nucleic acids probes which are
also referred to as molecular beacons, are a reverse complement to the nucleic acids sample to be

detected and hybridise because of this to a part of the nucleic acid sample to be detected. Upon



of compounds such as the nucleic acids according to
the present invention are within a certain range. The
above-nmentioned Kd of about-1 Mis a preferred upper
WOr0es/G49%28t he Kd val ue. The preferred | ower | P@T/EPL004/012739
the Kd of target binding nudleic acids can be about 10
pi conolar or higher. It is within the present

bindingteahd nadeit heitd shmplddtle Viabrepkoraf growph ofi thieialolaculat beacon are separated

wmc}ﬁ%&% nglél?q ' %g%&i,? glu?,{e%?egf:é \élrggglg %ffni;b y amhange in intensity. This
changte%ﬁa%ék “gmrtgé h&ouﬁtro?'iﬁhﬁg%l%fd§§ﬁﬁﬂale%’és@hﬁ nare within |

his range o nore preferred within a
.range of 100 pM to 500 nM and nost preferred within

The uévegg}l dpucgelfz gc{dﬁ,ew ésen M ré@ﬁ cmbcfle%ﬁi %Cthg nﬂals%%wdgﬁﬁcordmg to

P A/&Nt1 on ey have an _
the predeav indestidn) ahd/of heyana%genﬁtslabbordingeo thee ]hnesmht im/ehfnm may be used for

the gqta:;;l eit;\ (920 nlnagnl(l:lgagg{rp \pg I égqtnlgprgt nSauc miﬂgaCt | V%plgfg{ns at least one of the
inveng{j{( RAsk C?Qh%e bhﬁoﬁﬂﬂ%g&ﬁ&c&ﬁﬂ %fth&hﬁlﬁirﬂnﬁceuh&allfy hétive €&compounds,

theart that there are preferred
wherebgm@et twemivet melaiv etidi prefemblisacie e%pbﬁrmgcqulbeactwﬁ@gmpund itself.

Such ﬁ %mméﬁtgiﬁofrg%ge c]".friilltplr%lgeqrfxi1 {)g ents lga?s{ g’e@lnfl%ceﬁpgallg acceptable

carrie ISubh 8&rieh mafebede! g| Mater ek, rﬁtaﬁ‘@lﬁ rsu@ﬁt gElGﬁnél.Er andothcthcceptable.
is a possible Iength for the nucleic aC|d accordi ng

carriet euhsha@cqa rSesérﬁamqw@m g@twrallvblfr@“ﬁ*r for eng gglled iy ghe rpDisease and/or
dlsordtegean aSed tch?dlﬂb'&% 9%@d?g?1te9eﬂt[bﬁ of which such
e | engt o 100

esen |nven I on ar out 20
medlcﬂmeﬂltemtay cbees pseaib mgtud2) btio abenO‘tuhllnﬁod ital mbesm;b dbe r@guistion of energy-

60 nuc] eot.i.des out .20 1o 50 nuc des
balanoggaghi sl op g s epecatinp disartest, BheFC ah B mPRBRIgH typous blood
pressuté Q88 tdayBovtizEulll @isestast WY 6wilinbe labimondedpedi By thed ohdseof the art the

present invention may be perforned using standard

lnven@Wi%@dsa@awf@ﬁmﬂbyb%Wééﬁhéﬂ% RiSPase VHcHe B antagquist g, ghrelin can
be ad%lgﬂ%\tgxlf ﬁrt;c))leg tpggigﬁt nEd oASEAY SntaEohid e ScAr ﬁﬁzggo'nﬁt 1s suitable to

ere conponents are | nmobili zed
elimiratecthe east bﬁmeuﬁmsé o the dukmslct osa deaatioordioedhe @ffetctsefrom the disease

o B, S L g T B R B ccry

balanc@S Rpfdtite taae EBtFyI Wefgh@céeﬂmg%%‘rdéx@ diuberesli fgicdse Hmb@bolism, tumour
invention i s anal y ed by a second detection means,

treatmghte blsiod pressursadng @edletqsp@nr diseases. Fer gherpirpesg|of the present invention

n e 0 f I N1akt Iﬁﬁo for th
rogulai§A 23 knorkl pATERIOR CtcthieR as ATBISCRE, Blord GRARMELS, HROUR s for the
treaﬁzﬂhtoch&lyl\ﬂﬂsé‘dSe avigere heseguifien o€ thet eneagy balhmreuis anfluenced by ghrelin,

beacons, are a reverse co Ienentlﬁo the la éfémlsdamnd
t

either glirRei 0% Bldbrscﬂsa 0 Y e FERVGHOR o 48 PiRRealRe

The s e Qp%rsttg %ﬂ;gxgg&g&lﬁ%rfb'zgé‘zdo ae?%i%g %ag%taﬁﬁéiﬁe Q&i 8682 Weight. Further
disease whxch may be treated using the nucleic acids according to the present invention, possibly
upon systemic or local application are those which can be selected from the group comprising
pituitary - tumors, acromegaly, central Cushing’s syndrome, adrenal Cushing’s syndrome,
paraneoplastic Cushing’s syndrome, ectopic Cushing’s syndrome, adrenal tumor, siress,
hypercortisolism, cardiac insufficiency, cardiay infarction, stroke, adrenocortical insufficiency,
hypotonia, aortic stenosis,.pulmonal hypertonia, constrictive pericarditis, infectious diseases,

infectious toxic hypotonia, hypovolemia, and hypronatriemia.



binding to the nucleic acid sanple the fluorophoric
groups of the nol ecul ar beacon are separated which
results in a change of the fluorescence signal,
Pie3085/ed9828 a change in intensity. This changePCT/EP2004/012739
correlates with the amobunt ofl nucleic acids sanple
present. The inventive nucleic acids, which are al so
It is focheppdegstoas] thet Biermumieic heidragcvel] es Hei antaganistsr atcomglingoto the present
. J i pvention nd/ t ' .
invenlff of¥ 65 85 cof U0 s 8ueoAnicBlon BE L MBURRIES Bt gpicament, but i
for cdsheetig @nayoats, partionlatawdfleipadeo alic mvoldmentndfighrelbli@hobesity. For the

same FGHCSF EOCIS S BF OVl 1506 SEGELRS RFGORLIRE 1 Al present invention can

be usBAa§ ABB6Y LiGaY Ya AGkls/for GRTRR W3HS0] andii' £R%ats"®r appetite control. A

inventive nucleic acid preferably acts as.
comppsitiemeomptisinglthy nuceicvecid @apwmlhds ithesantigonisty etcording to the present
. Lcanment s .conpri.se i preferred enbodi nents at | east
A S R R R S

may be, e. g., water, buffer, starch, sugar, gelatine

.or any other acceptable «carrier suybstance, Such . .
The ipygnfivg nuclgiccacith may APTthendironirdias taEng Rataral fordmp design. Basically
there @feltwolJoSEHIE GpAraaiHas. Ofll SrolRhSs MRdcREnidl 9€86RHound libraries whereas

condi tions for the treatnment and/or prevention of
such gomnolng librariesradi prefrably loaymbleculseweight¢ampoung dtbragies. Such libraries

n imted 1.9 obesit he requl ation,of ener . .
s i o b o shile B e, i Fuds e BRIl B SRtaing to e preset
inventibrodey 66 usedl focntienddesigeo bf gfgs.t unour, bl ood pressure

and cardi ovascul ar di seases. As will be acknow edged

by the ones of the art the inventive nucleic acids

The riBohal BESHAbE Hrd3S o5 etadt %&H%n?io?ecﬂéﬁuéfl@ﬁragi(?gccgrding to the present

' antagoni st to ghrelin can be adm nistere

mventien inshnvolyena sdueiires prsiferably sgibreestimangions stucimeaybivhgs similar to
' I tabl elim.n t he .cause, of the.disease. or -

the stpftol At v bvepl FRESpiRe o TAGRUAC e RS TR pars of the

structira & fcths @a&ativeohudléie adidoltlany chiecsuchfstracturd stll iit®ss the same or a

. .. but jis not limted to.obesity, the reguyl atjon qf
similag BindiE APl % Jhe APYBUYR BBt 2 Jh et figher step o as an
altern#live APk the 1@1iGRE HESen 6F S8 e PréRBB]Y tBile diM8Mi¥nal structure of those
treatiment, bl ood preéssure and cardi ovascul ar di seases.
parts glthet puslepe apids dinsling e thy aewntransmidert 4ro mninnelpd| by ichemical groups
. 1 0f r bS. T adisease. . Mor .
WhIChpaé? ? |{Héeﬁ arfFoy, ?‘Fﬁ‘g“bdz?é algg %ﬁ“grﬁﬁt %zds' PS" etgi%n'g nt oof g%‘_\’}‘f’“nd dufferent
from ik smalki ¥didy earn be designddatSuoln cofmpbingl Brgefyabdybhasned] mdlecule or a
.Jnfluenced by ghrelin, either directly or indirectly,
peptidgny wher eby reduction of the bioavailability of
ghrelin is desired. The sane applies to sugar
nmet abol i sm bl ood pressure and appetite and body
In caspusif gheenipg rafrompound dibsasieghsush asalyy being rccompetitive aspay which are

t he,nucl ej ¢ids according to,the present inyention .
known 48 e Skl 8 85 B AbPiopars ekl BRRiR shfil hepRBseer rin
antagoRisChhap d8 foend eSuRbt Rehetifiie by hybeCiRpl &l fllows. The inventive

ituitary. tunors, acronegaly, central Cushing's

nucleié) §Hidr preETabiv peRigeclos WG 4 3 yaraptohading fapupirie gridsisi oupled to a
solid p?ﬁsrigiﬁrpgd& Mﬁgﬁg??grs%ﬁtaﬁmo%ugﬁgélﬁgl gﬁre?iﬁqg{}p@eadded to the assay. A

al tunor,
potential analogue would compete with the ghrelin molecules binding to the spiegelmer which

would go along with a decrease in the signal obtained .by the respective label. Screening for

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

the art.



hypercortisolism cardiac insufficiency, cardiay
i nfarction, stroke, adrenocortical insufficiency,
hypot oni a, aortic stenosis, pulnonal hypertonia,
BohWP3/940838ve pericarditis, infectious di seasesPCT/EP2004/012739
i nfectious toxic hypotonia, RBypovolem a, and
hypronatri em a. WD 2005/ 049828 PCT/ EP2004/ 012739 11
It is to be understood that the nucleic acid as well
The &# a&&%ﬁ@?@ﬂﬂgﬂr&%ﬁ RCERIA rﬁgy t&m #é%% aercea%?&Ee or &Vgrgf &8e inventive
can be used on y as a nedic nt or
nucleis acifis cAdditiomsfllya theekiit cnmyemmpﬂmat atdeasd oné @r semmlepdsihve or negative

contrgf# R% e%,vﬁpar té}%ﬁ!gyar | exa) %%gej ‘B’EIF‘S oqlqc\éleerzleggltnst which the

invenftive |nﬁbl@103£d1di ifsel¥itéd oo Mlﬁ:haﬂtb%%!%n bféféra@l?cﬁf HiqWid then. A negative
the present invention can_ be used as a food additive,

contrg] MA%&E+ §F ANRSRENE Velph et/ @rteanméh@phmcaémme@ similar to
0 id as

slSEOR hictls 50TRIBLACS) BRI AL B0y o it sy

comprlm/m pmsevemhbiifers.sBak vayioua m,grmentkl enagfbercenaiteddn el kit in dried or

tyoptfliER T8 o olTod il T it ot B Pilor gk argners which i

umrﬁdyefoatmenémw&smg}emeawf@ﬁ@ﬁes One approach is the
screeni ng of conpound |ibraries whereas such conmpound

libraries are preferably | ow nol ecul ar wei ght conpound
It is ol BY Bhidt dnlyD
1s 0 I ed ?‘R“?@a {y&%ter %‘?‘{°§%meﬁe nhﬁcli SP%EPICS a“d the figures,
reSpGC&Ukar d$ nigsclased i prechsant any rsuemtsequnnmcabdneua&ﬂ fioany aspect and

embo engtaf*; deés n Ofndr ugs. The rational design of drugs

% ? ?p’frs MO the nucleic acid according to
the present invention and involves a .structure, :
referably a three di nensional structure, which is

p
The present fyentign I%ﬁ%’éh%rtluwmdéﬁhe figaresfxamploy andhthe|sequence listing from
which@itks f&ftuded SMHodfherdtadd S1vaha ésr}g éjﬂafi‘éd QfeR@f ts of

the structure of the Inventi e|c é0|8 In any

case such. structure still shovvs t he sane or a

B LRG aci e9 fe BePReR o e T RE BT g Mielppme, the frequency

aI ternati VEb}Gﬁvﬁﬂ:hl mcj;' Reere atleotea) mﬂﬁﬁieﬁ‘ntr@fcaﬁﬁ%ﬁuédég which may
preferably three di nensional structure of those arts

of the nucl@F@al¥slys bPRdi n§xierdadne Myur ottheans i ‘tiask 5
are nm ckegGR:CAREAGAR yYEAGSs- éﬁﬁtgcﬁ) a8, é’d)fin%r&% “flank 5'-

from nucl eoti des and nuc e|c acid his mmcr
conpound diUA@CéﬂUGUC@GIﬂﬂélOAEBel(S:EQCsNoaﬂl)oemd mdlcates the

desi gned. Such.c [ referably a small nol ecul e
or a pept e lthq“gmggtﬁt‘r‘]eldté)fﬁ%‘@reeni ng of compound

IHirid i es, showed tiSscByndasy BGuctuORBE@] it trafaid M h-NOX-B11
are known to . the one skilled in the arts, appropriate
ghrel i n anangdrdicatesyiie apgians gbhediagal sterytthe 5i-rand the 3 -part of the

internal loop (IL Ia, ILIb), and the terminal stem-loop;

Fig. 2 shows the dose-dependent calcium release mediated by octanoyl- or
desoctanoyl-ghrelin in the full-length or the truncated form in a cellular
assay using CHO cells expressing human ghrelin receptor (dose-response
titration);

Fig. 3 shows__ the inhibition of calcium release mediated by full-length and
truncafed octanoyl-ghrelin by the Spiegelmer L-NOX-B11 (inhibition

curve);



ant agoni sts may be found. Such conpetitive assays. nmay

be set up as follows. The inventive nucleic acid,
preferably a spiegelner which is a target binding

VORI eP88aci d, is coupled to a solid phase. PATEPYWAH012739
to identify ghrelin anal ogue¥ | abelled ghrelin may be

added to the assay. A potential anal ogue woul d )
cdidet e wi t 1showe thghresiits) ofigl elilap sompeigiangassay twith octanoyl-ghrelin,
spi egel mer ' D Mo[o) ngr W jdec se. in. ..

t he signal \ggéoglpaﬁlgﬁp@fgltuge ?Jé(gpg%?ﬁl(?/jg@ébel‘% cr%éemﬂtln%uons and
for agoni stenwmntramimagd thestosnpoaynts suoinaszddtelavs thedfarsa

cell «culture_ ass as . knawn the ones skilled in .
CREB 2T, WobOREb 46555 SPerriiscmeRtbon gssey i acgoyi-ghrelin (1-
according tg)t d@o&hﬁ%@?hrdliﬁVéﬂi)‘, QRd MBWOXIBIN SAttAtombinations and
| east one or several of the inventive nuclelc acids.

Addi t i onal | yonaepwatians of#ie copenERssympzastbelnye thgrbars;

S al posig i o8t | ﬂﬂ?ﬂ LL Ve . .. .
c%ﬁp ol malyl,Sltl ‘%Srereglggsﬂpl e,in\égtr%%r e |§%S§?éép?gﬁb%ﬁe§b ‘{“I%g of radio-
one agai nst labbllehDiN@X-B hy amt LANOXitR11eb bictiniythtédsD-octanoyl-ghrelin.
selected or to which it binds, preferably, in liquid

form A negative control may, e.g., be a peptide

which is defined in ternms of biophysical properties
simlar to ghrelin, but which is not recognized by

The folewing é*hle Vienks uthee SEQa iy sNumbetshter thsr aarieusi glores andyidentifiers, .

i ) f h i )
eI 38 R ABCp AL BUL on el 7SI i gy v,

€ contal ne

represeytop b theqe)sttandsnnd buittlbyexiOFRriborickoiides. The kit nay

conpri se one or several containers which in turn my
contain one or several ingredients of the kit. It is

Tablef 0 be understood that any of the sequences disclosed

in the exanples and the figures respectively, is
di scl cseguenceuch and any suclSegugmtectypean be UsSEQnID. No
any aspect and enbodi nment of the present invention.
consensts sBNREREIL-NOXeB11 Houp3 T UT UNely bRl ared by the
I gy.riéNQ%BIfPI €S d[‘lﬂ AI.I S b?que'fﬁﬁleg'a% mg—Tron X\w“ cr,
LS O:X'L €S, enoaeEnts a:"iluﬁgér&\:aia ages—fray—be 3
BRIV (13 Ak oiaD et i - v
L-NOX=B1Y Tal \ yhi
they JeNOXBTcted and|t heir tmyeleiasd sequence 5
whi ch ImPX-A& ernati vel y be ext endei¢asid the 5' -ffl ank 6
5' - GGAMONEBGMCUUCACU- 3'1 (SEQ.  mbeleNacid20) and ft he 7
3' - f | dnlNOX-E3UACCACUGUCGEGEUUCCACHndcleic@Eld | D. No. 21), 8
and | pavoxt-es2t he 1 nseftion [ ogucleiescili t 0 Tns4 9
L-NOX-C11 , nucleic acid 10
L-NOX-A3 nucleic acid 11
L-NOX-F5 nucleic acid 12
L-NOX-Al12 nucleic acid 13
L-NOX-F12 nucleic acid 14
L-NOX-G5 nucleic acid 15
ghrelin (human) peptide 16
human ghrelin (1-10) peptide 17
human ghrelin (1-5) peptide 18
ghrelin (rat) peptide 19
5’-flank sequence nucleic acid 20
3 -flank sequence nucleic acid 21




Fig. 1B shows the secondary structure nodel of the
truncated clone L-NOX-Bll and indicates the regions
of the basal stem the 5 - and the 3'-part of the
Wor2e951eP828oop (IL Ia, ILIb), and the term nal PCT/EP2004/012739
stem | oop; Fig. 2 shows the ldose-dependent cal ci um
rel ease nedi ated by octanoyl- or desoctanoyl-ghrelin
Exaniple 1:heGhutlin-birrdia$ nacleichueid ligandat ed formin a cellul ar
assay using CHO cells expressing human ghrelin
receptor (dose-response titration); Fig. 3 shows the
In thd Bi¥opédn Pitetf AflicatisiNEPeOHASE 6PEEBiadt ahe Mternbtional @aghhApplication
and “truncated octanoyl -ghrelin by the Spiegel ner .
PCT/ERQJ(§8582 thq gensrasionof igbreligrhjrding pgsleip gsiddiggndsts described. One group
of sucf e ICRE LR ot 1 e LB ol A e RN R 7% 1A, Tho clone L
NOX-@14 s tlenmpét-aponddiit sequenck in-thiGXa@pl 2nd wilthe atlothb iother imsmibers of the

and . concentrations, of the .conpo hze
sroupg s fiRnal e g 1ons Sk Ed Be & NP SETL e Age LR a7
For elofgaehidf it rasad dbies, detsamayk aghtiel3 Hlapk seqiences may be added to
desoct anoyl -ghrelin (1-5), and L-NOX-Bl11l, with
thecomumiséwsn-and concentrations of the conmponents
, mmari zed be ~r G T8 28 hows sRfrpan
> 'ﬂa@ﬁ vitro bi %#%g%@gg)g@%al yngg 3t he bi ﬁgﬁigﬁolg& 20
3’-ﬂambladi o- | abe$1TedCAMGRIAGGHMTCAAGOX- B 1 3E(HID. No. 21
.biotinyl ated D octanoyl-ghrelin. The.foll.ow ng table.
In Fig, | o 1 Faicaied VeF BT G AT e, 404 (0401 Pl pfaftion, resuts
conce:n%?%‘{ﬂ_egé §hfcated cloBE RES bic¥@itod ofl9SHoweRs, BiRfRitétistics of L-NOX-B11
Nucl ei ¢ aci ds sequences, if not indicated in a

[47] disolosedahsyeinalp alspraoncera gilelangated versions af gll-jrurgatedspguensss-
built by 2' OHribonucl eotides. Table: Sequence
Sequence type SEQ ID. No consensus sequence L-NOX-B
The intividuab cfonesim the E-HOXIB1 1-gioupGxe Bighlly sonssre¢danscshgwlong stretches of

sequex%c_e 1 é(riu . ’Ptlilec lfoqio%vigé: Icgns?énsu%_sgqloléhgel ‘g‘anngé: lgglngd %‘%Imdth% clones shown in

Figure 1A:

CGUGYGN5AGGYAN ;19AAAACN; ;UAARWCCGAAGGUAACCAWUCCUACN,ACG
(SEQ. ID. No. 1)
where Y stands for U or C, R stands for A or G, W stands for U or A.

As can be seen, nucleotide substitution are found only in a few positions. Furthermore, there are
4 defined regions, where sequence insertion occurs; these insertion loci are labelled Insl to Ins4
and correspond to the letters ‘Nix.y)’ in SEQ. ID. No.1.. At these positions any nucleotide in any
number, preferable in 2 number given in the brackets in SEQ. ID. No.1, may be inserted. In the

insertion locus 2, the preferred nucleotide inserted is an adenosin residue.

The sequénce of L-NOX-B11 folds into a characteristic secondary structure shown in Fig. 1B,
comprising a basal stem, an internal loop, and a terminal stem-loop structure. A detailed analysis
of all sequences within the group shows, that the insertion loci of the sequence mainly fall into
the region of the internal ioop (Ins2). The terminal stem-loop as well as the basal stem are
always identical and seem to be highly characteristic for this family of ghrelin-binding molecules



L- NOX-B7 nucleic acid 5 L-NOX-A8 nucleic acid 6
L-NOX-B 12 nucleic acid 7 L-NOX-E3 nucleic acid 8
L- NOX- C12 nucleic acid 9 L-NOX-C 11 nucleic acid 10
WONS/MI8ucl eic acid 11 L-NOX-F5 nucl ei ¢ aci @CTZEP2004/012739
L- NOX- A12 nucleic acid 13 LINOX-F12 nucleic acid 14
L- NOX- G5 nucleic acid 15 ghrelin (human) peptide 16 )

and thefiuspesifighfeatiies. If neetihe Heniqngd that seyriakssaRamce sibstifutions, obvious for

epthde. 1 rel | r i - . )

a persefifkeCinciie G fral o Spf o Ry drupd e {BOHIES GRS given in
Fig. 11%0&5{ 049828, RERLEPRES4f ahe 28&ifid AuEkamifethg :nucleic acid, namely in
 dcrimpa S S s 5 BB Ty SR SR s i
Europehflt B4tB! ApBAtatiSat EPL 029 P13 Gavigoand kel /TeEtRtioRd4 Patkine Application

generati on of ghrelln-binding nucleic acid |igands i?
@f oundifiasksequrmsesviene dpwnda E pauges gafﬁa??d or L-NOX-

PCT/EB@308 742 theschia

obt ajned in e ' i ' '
a1 el E S0, MRS At Ml il seenc
and stridtin®. group, and - like all the other nenbers of the

group - is functional in a long and a truncated

version (L-NOX-B11l [86] and L-NOX-Bl1l1l [47]). For
el ongation of the truncated clones, the 5 -flank and
the 3'-flank sequences may be added to the core
Exampde 3ue Method tavanalgse the ghreln-indused-calpigmergleasey 31 SEQ
:\Icl?. glo 20 3'-flank 5" - UACCACUGUCGEUUCCAC-3' SEQ I D.
.21
Functional characterization of ghrelin-binding Spiegelmers is performed in a cellular assay

system monitoring the interaction of ghrelin and the human growth hormone secretagogue
receptor (GHS-R). The intracellular calcium release resulting from receptor-ligand interaction is

visualized by means of a fluorescent calcium indicator.

Stable transfected CHO-cells expressing the human ghrelin receptor (GHS-R1a) (obtained from
Euroscreen, Gosselies, Belgium) are seeded with 5 - 7 x 10* cells per well in a black 96 well-
plate with clear bottom (Greiner) and cultivated overnight at 37°C and 5% CO; in UltraCHO
medium (Cambrex) which contained in addition 100 units/ml penicillin, 100 pg/ml streptomycin,

400 pg/mi geneticin and 2.5 pg/ml fungizone.

Before loading with the calcium indicator dye fluo-4, cells are washed once with 200 pl CHO-
U+ (5 mM probenecid, 20 mM HEPES in UltraCHO medium). Then 50 pl of the indicator dye
solution (10 pM fluo-4 (Molecular Probes), 0.08 % pluronic 127 (Molecular Probes) in CHO-
U+) are added and the cells are incubated for 60 min at 37°C. Thereafter cells are washed three

times with 180 pl CHO-U+. Finally 90 pul CHO-U+ are added per well.

In the stimulation aissay, full-length or truncated versions of human or rat L-ghrelin, either in the
octanoyl- or desoctanoyl-form, are used as indicated [L-ghrelin and desoctanoyl-L-ghrelin were
obtained from Bachem (Basel, Switzerland), and L-ghrelin (1-5), L-ghrelin (1-10), and
desoctaboyl-L-ghrelin (1-5) were from Phoenix Pharmaceuticals (Belmont, CA)}.



In Fig. 1A the truncated versions only are sumari zed,

and in this patent application, results concerning

these truncated clone are presented only. However,
ViPaF08e48P38st i cs of L-NOX-Bll [47] disclosed hec@mzm/mzm
al so-concern all el ongated v¥rsions of all truncated
sequences. . The jndividual_ clones in the L-NOX-B 11
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several sequence substitutions, a’ person
out, tmmUOﬂedthlenﬁliHenght gnd Mt toocated cotanoyltghrelin givucy calcium release,

soverdl, ORISR, SISRRI0N BEUCIHERTRERIR! ook Bl 80 o

concentibtidreiaf 30i dM, nakile )/odtmoyﬁ-linQ[leﬁath}g stinQBedsi WE higher peptide
hrelin fromthe hio-i nactlve one.. I.n sever al
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octanoyligroigd idleSsential for the biologic activity of ghrelin.

Example 3: Inhibition of ghrelin-induced calcium-release by ghrelin-binding Spiegelmers

Inhibition of ghrelin-induced calcium release was measured using the cellular assay described in
Example 2. As a modification of the method, the stimulation solutions in the inhibition assay
were supplemented with variable amounts of the Spiegelmer L-NOX-B11. As a control, samples
with peptide only (maximai calcium release) and samples without peptide (minimal calcium

release) were analysed. After incubation for 15-60 minutes at room temperature, 10 pul of the



Exanpl e 2: Method to anal yse the ghrelin-induced
cal ciumrel ease Functional characterization of
ghrelin-binding Spiegelners is performed in a cellular
assay systemnonitoring the interaction of ghrelin
aitP 298/04982%an gr owt h hor none secret agogue receft YEP2004/012739
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receptor (GHS-Rl a) (obtained from Euroscreen, _
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Figurgpshgwsathe mhibibign servessrsulting from an sxpereati that apalyssp the inhibitory
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L=ghrelin, either 1n the octanoyl- or

that thesSpiegehmst inhibitsrtheagotivity of atl Sormmipfoentawyl-ghrgln tdsted: thedfull-length
desoct.an -L-ahreli.n r oht ai ned from.Bachem. . :
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thar g B o8 S PR Gr13 PSg A p B Arminfeof elpgin, comprising the
aminp@pids 4% Bifiding 6EUNOE DB 1 1nto @Omiktin{a0 fofiPe feguifsOn ficiétt inhibition of

roomtenperature in a 0.2 m |ow profile 96-tube
ghreli Biplogicahagtiyiy & e cplak 33T sol uti ons, the peptide is

10-fol d concentrated conpared to the assay. For

detection of calciumrel ease, the stinulation solution

is added to the. cells (10 gl/well), and the change
Exafifles!® DisUTBRGERAC 5 S0 Ry L oRrdlf" 218! QekocbBBILIHIRR" by  ghrelin-

fluoréescence signal's I's®done at an excltatton 5
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reader. (BM3).. For. parallel ne t. o evera i
The di3igepsteRE Piebifin A SpisEr pEh DL 'p BB "o gurthgr fnalysed in
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Wi

) h atine |ag of 4 sec are done for determ nation of _
Spiegelmer was incubated with different combinations of ghrelin peptides in the stimulation

<

solutions prior to stimulation of cells.

The scheme of peptide combinations and the results of the experiment with fuli—length ghrelin
are summarized in Fig. 4 (bars numbered from left to right): without any ghrelin, or with
desoctanoyl-ghrelin in a final concentration of 300 nM, no stimulation of cells can be detected
(bars 1 and 2), while already octanoyl-ghrelin in a concentration of 10 nM is sufficient for
mediating calcium release (bar 3); further addition of 300 nM desoctanoyl-ghrelin (bar 4) does



the base line. Then the recording is interrupted and

the plate is noved out of the instrunent. Using a

mul ti -channel pipette, 10 gl of the stimulation

WO 2005WM828s added to the wells, then the pl at BCTA&EP2004/012739
nmoved into the instrument agd¥n and the neasurement is
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cal ciumrel ease by ghrelin-binding Spiegel ners

I nhibition of ghrelin-induced cal ciumrel ease was

measured using the cellular assay described in
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stimulation solutions in the inhibition assay were
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' fl uorescence

.~each wel | .the djifference. between naxjnal
specifig Hanner, eanpitﬂ% O{#&Pg@-%\%)_ gm?ﬁ)s %ac% gqqpﬂgdhe faity acid portion of
ghrelinvabuewad QIffdioRk o BRIdinG thy SpREeRRi the binaR)k: ABS Yol 1ot be enantio-

.activity (conplete inhibition) can be obtained fro
selective FRICSIIRG His Peptids rpptiens thene P-NEX-Bal ynd daNOX%RB11 should bind D-

octano?l‘?@ﬁjalﬂ?'in? 2 sififar Akhnd?! her

NOX-B11 was chemically synthesized as L- and D-RNA and radio-labelled using T4-
Polynucleotidekinase (Invitrogen, Karlsruhe) - with v-[P]-ATP (Hartmann Analytic,
Braunschweig). RNA was purified on a 10% denaturing polyacrylamide gel and 0,5-5 pmol
RNA were incubated with SuM of biotinylated D-ghrelin in binding buffer [20mM Tris/HCI, pH
7,4; 150mM NaCl;, SmM KCI; linM MgClz; 1mM CaCly; 0,1 % Tween-20] for 2h at 37°C. The

comparably high peptide concentration was chosen to allow monitoring of even weak.



sanpl es the corresponding activity is calculated in
“per cent' and plotted agai nst the Spiegel ner
concentration (inhibition curve), allow ng the
awoenesioagiz8 on . of the hal f-maxi mal inhibition ceIBER04/012739
(1C50). Figure 3 shows the inMibition curves resulting
~froman experinent, that analyses the inhibitory
Splegelmev imtgrapfiorts- ﬂﬁjl)@esgémlm b loofistidrit -alvengt of &nnebt?]ﬁdin@ahﬁgated UltraLink
forns ano - i, N t.ur ns . out that th
mangf BA% aflcd” The alpr SRt '%vaomplaﬁeﬁ egk Hastifl with binding buffer,
' courttéd MNO¥intdtish icBuktestERdkmbi € SE500 Btl?ed .
ghrelin, 1-10, and qhggﬁln 1-5. T)e | C50 val jﬁ& %§®°58“@‘”“¢mg
to Ds&hg?hnf itagh expreimental groupowasaalyskd &etripdiepei "ﬂbesresults of the experiment
a:esﬁf)%lmﬁfg{]&té‘ ghrelin: 7 nM ghrelin 1-10: 9 nM
ghrelitn™1-5: 5 nM. It can be concluded, that the
bi ndi ng reglon of the Splegelner is |ocated at t he

e oS TP PN SS9 ek 16 B R o 1 a2

wherkgs et Sorrddp&idih€ I eeHantiGhED FdilsObakf 3 aﬂﬁ “9' RisPrRhP Ghdiddtes that the
activity in_the cellular assay. Exanple

octangyk «esidie, mainy; ssTves s ah dyfroghelit i soum opresennng the N-terminal GSSFL
n y:-ghr d el
monﬁes&cgﬁr g%ét)céméﬁf’%fs% of 't Ee géﬂfggn%gorﬁo pi g%el%%lge er L-NOX-BI1
efficientijObinB4. Bath, thepeptide andrtie datardybpard 0f LyemolRghrélin are necessary for
bin {%gggp assay, based on the nethod described in
mﬁxgﬁﬁ In these assays, the Spiegel ner was
incubated with different conbinations of ghrelin
eptides in the stinmulation solutions prior to

The f tbqq p&gsenpte [nventiop disglogedyin dhe Igmﬁqggon the claims and/or the
Q t
o RTHEbA SR 530 el RRSE WAl B g e

mvemﬁgmmumfsrfmsltbéreoﬁo right): without any ghr elin, or
wi th desoctanoyl-ghrelin in a final concentration of
300 nM no stinulation of cells can be detected (bars
1 and 2), while already octanoyl-ghrelinin a
concentration of 10 nMis sufficient for nediating
calciumrel ease (bar 3); further addition of 300 nM
desoct anoyl -ghrelin (bar 4) does WD 2005/ 049828
PCT/ EP2004/ 012739 18 not interfere with cel
stinulation, indicating that the biologically inactive
desoct anoyl -ghrelin.is not a receptor antagonist. The
cal ciumrel ease nedi ated by 10 nM oct anoyl -ghrelin can
be inhibited by a 3-fold excess of L-NOX-Bl1l (bar 5),
and even the presence of desoctanoyl- ghrelin in a
30-fold excess (300 nM over octanoly-ghrelin does not
conpete for inhibition (bar 6). In contrast, an assay
concentration of 300 nM octanoyl -ghrelin and 30 nM
Spi egel mer shows



i ncreased calciumrel ease (bar 7), giving evidence
that under assay conditions a stinulation enhancenent
wi th octanoyl -ghrelin can be achieved. This experi nent
denonstrates, that L- NOX-B 11 specifically
di scri m nates between ghrelin in the octanoyl-formag8p wise
t he desoctanoyl- form The experinent was repeated
with ghrelin 1-5 instead of tfie full-length peptide,
showing identical results (Fig. 5). However,
dependi ng on the weaker sti ﬂ;atory activity of
ghrelin 1-5, the signals aré@nparatively |ower.
Exanpl e 5: Requirenments for binding of L-NOX-Bll to
octanoyl -ghrelin The binding site for L-NOX-B 11 on
bct anéynetgw# &rithe dejeqtion &f brpagtive gheeliy, cempfising theffotlpwing steps:
peptide (conpare Exanple 3) and invol ves the
oct anoyl -group (conpare Exanple 4). The inportance
and i@y ekmédimpta cimplet Whivhnizowebé sedt@t férhehebpieedng of bioactive
event, tlde and fatty acid group, is shown in the
foI | ow ﬁg eé‘)?perl ment. The rationale of this experinent

mtpréﬁaﬁgfalnﬁ@re& A%amh;ch%mdstt@agﬁiac 4G 10 an
enantl 0- specrfic manner, and the octanoyl=group :
| tsel fc) |r@canga‘@mamlle ‘gtﬂmt}p: nuleelctdrced faatlty aC| d portion

icient fo
Spl eg@?ﬁ ecmﬁ*} B?ar? Oﬂﬁ &Wéﬁ?]p {hﬁ agﬁ‘f’;\ntl o-
sel ective concerning the peptlde portlon, t hen
D- NOX- B11 and L-NOX-B11 shoul d bind D
oct anwwrﬁ@ﬁ Ptep (9 cap bg peifprmesypries i atep (NOX: sepL b) wam be preformed
chem e
r adi o- abel aﬁsiﬁ{rﬁiz @Iizlr@ ﬁlP{hF Iﬁlg% CDéﬁﬁ\l?e%&ﬁ (gé is immobilized on a
(1 nvi gurfagen, Karl Sr uhe) with 7-32[P]-ATP (Hartmann
Anal ytic, Braunschweig). RNA was purified on a 10%
denat uring pol yacrylam de gel and 0,5-5 pnmol RNA were
2 ncub@h&chepiddhacodldafe @i c%lhf'l” Wh&@6inlhe hﬁ@l&l'crbcid"lsmrﬂQibﬁ‘lgzed to a
buf fer [20m\/ITr|s/Hé 7,4; 150mM Nadl';
urfacey@ pgovalent creaugal bgncibeMmﬁwsmf]acef@ﬂ tlzehnmlens md
The conparably high peptide concentration was chosen
to allow nonitoring of even weak WD 2005/ 049828
]PCT / EPB@&MM%B&din’ggtoS‘qldliﬁgﬁ,l wWidreinnthe hacleic @K1 is immobilized to a
se uentl , @ constan nt of
%i\?flc'ﬂ aﬁté‘?ﬂ PP@B’FEB t@itnl" Bicdkld mat ri x was added.

The matrl Xx- bound ghrelin-RNA conpl exes were washed
with binding buffer, counted in a scintillation
-éount €he @B@hﬂdnmwt_@%m)ylaimrﬁd phoetrethedstepetion padger Bfselected

bi ndi n eri ment
6&11% gfoug ecagmprmtng InB?lelc aatcbcﬂ aﬁg)elpggﬁ{) protess g antibodies.
experl ment
5. The method according to claim 4, wherein the interaction partner is an antibody,
preferably a monoclonal antibody, whereby the antibody is binding to the nucleic acid

which binds to a bioreactive ghrelin.

6. The method according to claim 4, wherein the interaction partner is a nucleic

acid, preferably a functional nucleic acid.



are shown in Figure 6. It turned out, that the

D- NOX- B11 specifically binds to D octanoyl-ghrelin
(bars 1 and 2), whereas the correspondi ng

L-enantioner fails (bars 3 and 4). This result
indicates that the octanoyl residue nmainly serves
a hydrophobi c group, presenting the N-term nal GSSIJ—'(‘ijléYDWISE
notive of the L-octanoyl-ghr ejli n in a confornmation
where the spiegelner L-NOX-B 11 efficiently binds.

Bot h, _t he Pepti de and the octanoyl -part of L
- oct Brotrethgd peeqrding ie clhgs s Whesein e fungtigaalycleiqggid [ selected
fhdm ROSrdBAUM BRI agtlificB! §3&RImd VARt RRiALG6! QRRY 4
t%né spg’(r:i‘%i coatp?oﬁfg%r{twe %I’aﬁ%ggﬁc{ or trLug[él%%%g\% nggc“ndég at least
ot il ysepaplamehtyryandhdé micdny addnbi nati on t her eof be

material for realizing the invention in various forns
thereof LLOYD WSE 20 Clains 1. A nethod for the
glet ecTh®metfodbdRafding/ & 8RME!1 NwheeiPihkeueRid B&d comprises a first
foll ow ng step_s: (a) providing a sanple which is to
embeiseletipdibp! migsagiioaapaers gnd pheonictary eompytiges lajsacondopember of

royi di cleic acid which binds to a bioactive
%ﬁ?’é*rggme(g%Wr%ag@t‘%{Shg the sanple with the nucleic
acid, and (d) detecting the reaction of the sanple

ith the nucleic acid wherebhy step (a) can_be .
%ﬂerf ot R geHadagccpigling g)pcl(ué)} ,8, (Whegql%éhe( pA g5 Hitgraction partners are
RARKL 78 PEIRP dfnBlea8ford BArtneANSIRREE Botifl Snd 4GlE], ioti
aci d of ste_pé% b? IS ir?rm%i?%zngd on ‘a ur?acel.l g %gloun and
stephydlincndbdbtmgandmentravidinl, wherein the nucleic acid
is imobilized to a surface via a coval ent cheni cal
bond between the surface and the nucleic acid. 3. The
et hoth@eedks Beokding!tai diaid IWREHERIN thd FirstUgkMber BEitkL pair of
is immobilized to a surface by an interaction partner

igteragiionpgengs és Belid. 4. The nethod according to claim

3-, wherein the interaction partner is selected from

the group conprising nucleic acids, polypeptides,

pr.ot eThs nagtdodantédrddige®. aby of hdaimet had HE cwheleing ath dmmobilized

éc{ﬁélrsn%ggbi\()wa]&{v%l grl]lretllrl]neanldrgltnée rruﬂ: éi(lz gcr}d E)sa{otrrrr}gé. IS an

12. The method according to claim 11, wherein the complex is detected.
13. The method according to claim 12, wherein the bioactive ghrelin is detected.

14. The method according to claim 13, wherein the bioactive ghrelin is detected by a

detection means which is specific for bioactive ghrelin.

15. The method according to claim 14, wherein the bioactive ghrelin is detected by a

detection means which detects both bioactive ghrelin and non-bioactive ghrelin.

16. The method according to any of claims 12 to 15, wherein the detection means is

selected from the group comprising nucleic acids, polypeptides, proteins and antibodies.



preferably a nonocl onal anti body, whereby the anti body

is binding to the nucleic acid which binds to a

bi oreactive ghrelin. 6. The nmethod according to claim

4, wherein the interaction partner is a nucleic acid,
preferably a functional nucleic acid. LLOYD W SE

7. The nmethod according to claim®6, wherein the Atovo wise
functional nucleic acid is s cted fromthe group
conprising aptamers, spiegelnérs, and nucleic acids

which are at |east partially conplenentarg to the

hlicl elfBe arsthpd gecondipe e eRp L £t3dms di2nty 16 wherpim after the complex
%5&61{]&1% }éﬁL ?érﬁox%ﬁ'f%n’mf%%éc%‘ég skl.rst menber of

a palr eractlon partners and the surface

conprises a second menber of the pair of interaction

rtn 9. The thod ccordi.ng .to claim.8, where
PR DEhS metiqd #EplEts o R InaVETeip gn I8BrBLOR PAFE ! bioactive
Ma#or%ﬁtmo&ftwb Rhediagd ioBRLENSH $siO¥Rr | sing biotin

and avidin, biotin and streptavidin, and biotin and
neutraV|d|n 10. The nethod accordlng to claim?9,

ere i ISt e.pair eracti
5t niPe g EEbrd TR iy B o i R Y sy elected
frbai ths gioup @oPrisin@nclelt a2fils] paTpRptides grotéipsmieanti®bdies.
bi oactive ghrelin and the nucleic acid is forned. 12.
The nmet hod according to claim 11, wherein the conpl ex
de d ai -
Wher on R PRDietearliis STAIAN A SHRIALIE ihEfNg) Pudfer is capable of
pitlingdicactve ghrefn od/of mimbivagtivetghradinn t he bi oacti ve
ghrelin is detected by a detection neans which is
specific for bioactive ghrelin. 15. The nethod
2L.COr theghdiddCdRbrliddto YK @b bridoe mbmmevlﬁteeml@hlﬁanner is an
is detected by a detection neans which detects both
pitbedyy Rrefegablvp mengelandeAtibRdyact i ve ghrelin. 16. The
nmet hod according to any of clains 12 to 15, wherein
the detection neans is selected fromthe group
2npr 'll“lad: mg:thlmb heodiag itd slaim diSy@epd, i Weseinphetisterastiam @artner is a

nt i.bo LL¢ YD WSE 22
unctional nucleic aci

23. The method according to claim 22, wherein the functional nucleic acid is

selected from the group comprising aptamers and spiegelmers.

24. The method according to any of claims 18 to 23, wherein the interaction partner

forms a complex with the bioactive and/or the non-bioactive ghrelin.

25. The method according to any of claims 18 to 24, wherein the bioactive ghrelin is

detected by a detection means.

26. The method according to claim 25, wherein the detection means is a nucleic acid

which binds to a bioactive ghrelin.



17. The method according to any of clainms 12 to 16,

wherein after the conplex formation the sanple is

renoved fromthe reaction vessel. 18. The nethod

according to claim1, wherein an interaction partner

of bioactive and/or non-bioactive ghrelinis

i mobi | i zed on a surface. 19. The nethod accordlngL+OYDVWSE
claim 18, wherein the interaq%gon partner is selected
fromthe group conprising nucleic acids, polypeptides,
grotelns and anti bodi es. 20, The nethod accordin

1-ai mPAQMEYiAdrasFordingeio; iy 2t thsreip e rgleis acid afpgﬁp%ted using a
QQOWPHQQﬁQQJQ&Q@ctlve ghrelin and/or non-bioactive
ghrelin. 21. The method according to claim 19 or 20,
wherein the interaction partner is an antlbody,

efe bl nocl.onal anti 22. The

fcor Bngtatted paiRrs 88 ta, 31 Andinerett e Spéer detpation means is
&@éc‘té&ieﬁomfth@groflp' B6hpAaaL nﬁ'drlé?ilc Qtids, 3l FhepRdes, prateiteitaCftibodies.
according to claim22, wherein the functional nucleic

acid is selected fron1the group conprising aptaners
d S$ r tHRod, [ . Of :
al msh%gfeltl{[ﬁ %ccol\%ﬁne% H‘gla[ﬁﬁ 62l§i n glfegr}?@% Jt]-:goﬁcp gagér/tlo% means 1S an
:ﬁrmbnidy avlcoeipt ereferattin thehaatibodyaie tspaceﬁtafmdﬂ&rmicltec acid.
non- bi oactive ghrelin. 25. The nethod according to any
of clains 18 to 24, wherein the bioactive ghrelin is
det ectRd nhad Q&Bﬁﬁﬁ%‘ﬁf' cIRANS, wifereb] e TBEHAMetection. means is a
according to claim?2 wherein the detection means is
rucleie peiil cpraferably amiadeculsirvdacono a bi oact i ve ghrelin.
LLOYD WSE 23 27. The method according to cl ai m 26,
wherein the nucleic acid is detected using a second
8iet ecThométeeh siccatBing Ttee clrh h2g] @bereindiitd ntidleie! &id dmprises a
wherein the second detection neans is selected from
tHeetYPARF -conpri si ng nucl ei ¢ aci ds, pol ypepti des,
proteins and anti bodies. 29. The nmethod according to
claim 28, wherein the second detection neans is an
3ht i bbby metthodrasbgrdprgetbentatl 31, teranthddadsctios 1spddd falected from
for the nucleic acid. 3

T th di
b B OGN R < BER e PR, iikme figogeenin label, a

fluorescence label, a UV-label, a radio-label, and a chelator molecule.

33. The method according to claim 31, wherein the second detection means interacts

with the detection label.

34. The method according to claim 33, wherein

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

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

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

stretavidin carrying molecule, or wherein



nucl eic acid, preferably a nol ecul ar beacon. 31. The

nmet hod according to claim28, wherein the nucleic acid
conprises a detection |abel. 32. The nethod according

to claim 31, wherein the detection |abel is selected

from the group conprising biotin, a LLOYD WISE
br ono- desoxyuri di ne | abel, a digoxigenin |abel, a
fluorescence | abel, a UV-label, a radio-label, and a

chel ator nol ecule. 33. The nethod according to claim

31, wherein.the, sec nd det ecti on ans.interacts wth
the dBfdetertion Faa 103111 anﬁﬁﬁe SREORD detselisy MEHYS 18 8 nentggvidin or a

RentraWMASK &1 1ﬁ§§mﬂﬁh§0&lon | abel is biotin and the
second detectlon means i s an anti body directed

agai nst blotln or wherein the detection | abel is
biotin and on tec ans i

he e n de?ec 10n (ijab% 1s q F)romo ge V\h%unds ne ?rth HiedsiegonOJ detection

an avl ca rry

hehedt b anﬂltaid@ldmeswb Lagztman b&nﬂohb@xgze@@ﬁd diediRedih on
nmeans i s a stregtaV|d|n or a stretavidin carrylng
mol ectieedetentionnepei 1§ & | dge¥igengE and sthe pseceopd deferden means is an

Arﬁlﬁ%h ldﬁeab(pg%glns@g Og([g@nﬁe nd detection neans is a

neutraV|d|n euttavidin carrying nol ecule, or
wherein the detection |abel is a brono-desoxyuridi ne

e B AR RS s BSRR Syl R rpopuns o 5

agatesidiee. | abel is a digoxigenin and the second
detection nmeans is an antibody directed agai nst
di goxi genin, or wherein the detection |abel is a

rg g! gﬁ“ﬁg Eﬁﬂg)dt J'Eg%‘%ﬁfﬁ?{&da#gtﬁecgédggg g Mg v&%h%re%h the %econd detection

gleaisnis d¢@cled uSihg avhird eierectiiemeas) petfetablgahd thﬁrd deeR€idn means is

i s detected usi third detection nmeans, preferably
Fhé&MEAPT-d™Makt BE"tr‘Iﬁgraﬁyng’éWé“% & gRYRAYY fgactigprypon detection of the

RIBhE H&@&tYonsrh%anr @B 1RRFICTB o h&RS id PMeMRORr detecting radiation,
detection of the second detection neans, or the third

m@ﬁampﬁmﬂﬂﬁﬁﬁh@umsmaﬂntbhsrmhnnw@nbct|ng radi ati on

36.  The method according to any of claims 24 to 35, wherein after complex
formation the sample is removed from the reaction, more preferably from the reaction

vessel where step © and/or step (d) are performed.

37. The method according to claim 1, wherein the nucleic acid which binds to a
bioactive ghrelin comprises a fluorescence moiety and whereby the fluorescence of the
fluorescence moiety is different upon complex formation between the nucleic acid and

bioactive ghrelin and free bioactive ghrelin.

38. The method according to claim 1 and 37, wherein the nucleic acid is a derivative
of the nucleic acid which binds to a bioactive ghrelin, whereby the derivative of the
nucleic acid comprises at least one fluorescent derivative of adenosine replacing

adenosine.



nore preferably radiation emtted by a radio-nuclide.

36. The nethod according to any of clains 24 to 35,

wherein after conplex formation the sanple is renoved
fromthe reaction, nore preferably fromthe reaction

vessel where step (c) and/or step (d) are perfornmedyoypwise
37. The nethod according to claiml1, wherein the

nucl ei c acid which binds to &5 bioactive ghrelin

conprises a fluorescence noi ety and whereby the

uorescenc f th fl uorescepce, noi et different .
Yhon ERaRaof Geralfingnth SR oy RO dTaskesgentgirivative of
ngagﬁégQﬂgmbgkme$aad free bioactive ghrelin. 38. The
nmet hod according to claiml and 37, wherein the

nucleic acid is a derivative of the nucleic acid
ng" ¢ hTFé ngﬁlo%i %tcﬁormng%: lt‘"léy &f cqgfn |§7r}o 3\6'{1\%58181\{1 th? gomPlex con51stmg
erivative o e ucl el ¢ aci d conpii ses at
o1 thedeseive of étd maldiv ecidfwhicteliadd wea iogdtaveighelin and the bioactive
gp 10S| ec%hLCND SE 25 39. The method according to
&t YReF1Gor escent derivative of
adenosi ne i s et henoadenosi ne. 40. The net hod accordi ng
to any of clainms 37 to 39, wherein the conpl ex
¢bnsi $h¢ mgthodfactordingdpiangof vlairas 1ttt d0,nulbdreinghabiodctive ghrelin is
Mhl&h Q|%%31to a bioactive ghrelin and the bioactive
'ﬁ? 'P% 8§ et ect ed usi ng fluorescence. 41. The met hod
accordlng to any of clainms 1 to 40, wherein the
bi oactive ghrelin is n-octano ghrelin. 42. The
$et hodh ea@@fgm agrorging iy amy of af%/in%s 1 too41Whepeiar Biennarhbioacitve

V. is different
Qﬁgg?hﬂ%%?gﬁghcﬂ ﬁke&nkﬁﬂgn{$hbﬁﬁ£gﬁ%g according to
any of clalns 1 to 42, wherein a signal is created in
e st e an ferab t nal is
%r Pe&g‘% }Wdt Wp?"s‘?ég%té’n?f@})?f‘a?‘m?n g‘f P E"Fg‘é‘c"( fighal is created in
Q&f et) 6 btep (Hﬁ@ndﬁ pragt@blydthe sigifl E@E&%jat@& G HRcdRentration of
ny of cl ai s to 43, wherein the sanple is selected

lflptﬁﬁ‘?‘tl‘i‘ﬁeg}gﬁléiuw the ABRRISi ng bl ood, pl asma, serum

liquor, and tissues. 45. The met hod according to any

of claims | to 44, wherein the nethod is a

44, The method according to any of claims 1 to 43, wherein the sample is selected

from the group comprising blood, plasma, serum, liquor, and tissues.

45. The method according to any of claims 1 to 44, wherein the method is a

diagnostic method or prognostic method.

46. The method according to claim 45, wherein the method is for diagnosing,
staging, and/or prognosing a disease and/or a disorder, whereby preferably said disease
and/or disorder is selected from the group comprising obesity, regulation of energy
balance, appetite, body weight, eating disorders, diabetes, glucose metabolism, tumor,

blood pressure, and cardiovascular disease.



di agnostic nmethod or prognostic nethod. 46. The net hod
according to claim45, wherein the nethod is for

di agnosi ng, staging, and/or prognosing a di sease

and/ or a disorder, whereby preferably said disease

and/ or disorder is selected fromthe group conpri sipgyp wise
obesity, regulation of energy balance, appetite, body

wei ght, eating disorders, diagetes, glucose

nmet abol i sm tunDr bl ood pressure, and cardi ovascul ar

26 47. The net hod cordi ng. any
She" of . PR icq%dE s A i B uC) D BEFg e Rucleic acid

spReGichll ¢ BinkY tPd Pidactive ghrdlindactive ghrelin. 48. The
nmet hod according to any one of clains 1 o 46, wherein

the nucleic acid does not specifically bind to a

P%oacﬁ"h%%e%yedrege% rdtl to I}l(x}g I E@E %F %gurg‘s: G0 qgn%h%roemc lhe 1‘(1:].101610 acid

a&smbEQKdﬂuanwemdwhemﬁbunv&gnKmqof the nuclelc aC|d is
from10 pMto 1 M nore preferable from 100 pMto 500
nM and nost preferable from1 nMto 100 nM 50. The

A@?t hoghaceans raec&r@m@n% O0fin %7 6f AZMByhkrdbY ﬂ;@@ﬁf eBhding is

the nucleic acid ch binds to a bloactlve g
mmﬂse@%tha I@éqalemo’dleadwdhd Kabofttbe SElelc @ci0s fom 50 pM to 1 uM,

G e e BRGC i at Pol Y, P il oy aitq 00 vt

ghrelin conprises a sequence accordlng to SEQ ID NO 2
to SEQ ID NO 15.
50. The method according to any one of claims 1 to 49, whereby the nucleic acid

which binds to a bioactive ghrelin comprises a sequence according to SEQ ID NO:1.

51. The method according to any one of claims 1 to 49, wherein the nucleic acid
which binds to a bioactive ghrelin comprises a sequence according to SEQ ID NO:2 to
SEQ ID NO:15.



