NUCLEI C ACI DS SPECI FI CALLY BI NDI NG Bl QACTI VE GHRELI N
The present invention is related to nucleic acids
wokiosi4dsehd to a bi oactive ghrelin, and the useCDEPEN€QI2739
nucleic acid for the binding and detection of
bi oactive ghrelin. Girelin was identified as the
natural ligand of the growth hornone secretagogue
receptaor (GHSRI a). The receptor is nost_abundant in
the PICHTIRPSTY| SRECHRGTH RYBOLHaP SRS Partedat t he
brain, but can also be detected in other tissues at
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(GHSR B UTTieefkcésbr fshifost Bb@idaGT inQfe luildte Fﬁi@aﬁ& r%a‘?d?ﬁf parts of the
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sequencer to be GSSFLSPEHQKAQORKESKKP AKLCPEL&SEQ. ED. ]
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and its G, FLAVERYC in Biolpdra demeloAay g 9L, decpciapkghrelin which is
a form ¥fiaP184dtve hAdIRSad dthE MR AL orRE JoFfaﬁ%igh?élirQ@P%b'iy present. The
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~ mediate receptor recognition as wel recep
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requi renent for peptide nodification with the
n- oct anoyl residue is observed. Ghrelin has been shown

Beside {2 nubdtaRy @cfivifs alReinodl rebids,indMEraRRY & Bi8kthed @ci@foyl groups, and
anabolic state. Wile it directly stinulates the N
longer glinhetie shejns intendeechdrpasivion (3epd shirplimmediatqrecepionregognition as well.
[ . s als howed r.el.in . .
rhe b FERGH P R RLSER T PASHE SRR, i s
indicate,)fiied ghrelin (1-10) [GSSFLSPEHQ, SEQ. ID No. 17] and even the minimal motif of
amino acids 1-5 (ghrelin (1-5) [GSSFL, SEQ. ID. No.18]) are sufficient for stimulation of

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

residue is observed.

Ghrelin has been shown to mediate physiological functions pertinent 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 acting upon

hypothalamic neurons. Interestingly, the primary site of ghrelin i)roduction is in oxyntic glands



hypot hal ami ¢ neurons. Interestingly, the primary site
of ghrelin production is in oxyntic glands2 in the

W@ @ymeds28 suggesting that it serves as a hor noPel/EP20o0k012739
bet ween stomach, pituitary gland and hypot hal anus. The
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tumors; %th{ereyssll_, a? 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; Egido
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,



ghrelin and of the GH secretagogue receptor by
pancreatic islet cells and rel ated endocri ne tunors;
waedoSmoe982L, et al., J Endocrinol. 2002 Mar; PCT/EP2004/012739
172(3): R7-11 Expression ang action of the growh
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none-r elPeasi ng pep
of ghrelin necessary for activation of growth hornDne

secr et agogue receptor la. The problem underlying
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indepen@tnt YRS 1Kt HoaRalibaeferpraRRE orbaRicnts SAUERGH B8 dependent
claims. medi at ed by bi oactive ghrelin as well as nethods for

the specific detection of bioactive ghrelin. According

to the present invention the problemis solved by the
H 11864 a BRE Béptiie HabpgitAISRRRAR LiicaBic B 1S58 16,
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mcludmg Euﬁrh%it Qe Rl 18 mShrali®n Bhi@hin dmfe@ﬁﬂpfthp ﬁﬁhhﬁiﬁlaﬁ%ﬁhq§ selected
onol ogy between differént species, the termghrelin

from the) geapheqnaprisingfndees ratorabbit, hhmestet and humenl ighrelinbiMfoshpreferably the
manmmal i an ghrelin. Preferably, the

mted.t
ghrehnlﬁ%‘ gg‘ﬁ%ﬁhrel inis selected fromthe group
corrpr|3| ng mce, rat, rabbit, hanster and hunman

relin. Mst referab%}st he ghr.el in is _human ghrel in.
The calcm:a,ieé dilcefi ghrekin ps d.0§h Despife pE this ooy bewe @iverzalbpl tof ghrelin, the

f r t of. bi NG
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5.5. The\/présfenﬂlrﬁfaht?]hﬂ ﬂtbademomfhei;lﬁnngﬁfgeﬁlmlﬁg ahdt a mjcllﬁiki acd chl‘g be selected

ased on fhe surprising fingin tanucelcam
with ﬂﬂlclsxagtbe%@@% &had apwﬁwﬂwwoarl@e@?fw @ﬂlfﬁ@ recgptof Ripding domain, but not

the basic @gl‘ftfafl'a‘}lgl cl,a}‘bd’xsfctgﬁﬁhéleéorﬁﬁﬁ GFhdiy %gﬁcgpccar X{/ﬂ_r;{)}gérlﬁhg}]naregard of

donal n asi ¢ central
electrostatioreffecto bf both the phardes ofTfarget nwleanlgyrii sighgelim ané ¢aer chaodes of the

nucleic acid. The binding of negatively charged nucleic acids to a basic domain of a target

molecule should be much more advantageous compared to the 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
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



electrostatic effects of both the charges of target
mol ecule, i. e. ghrelin, and the charges of the
woebeis2aci d. The binding of negatively char gedI/EP2004/012739
nucleic acids to a basic dbmain of a target nolecule
shoul d be nuch nore advantageous conpared to the
form of BhMinNThiafis %ufﬁt&h%,] Gir6 ibthding @nstdctiyddepenidenion e mesence of two
~ target nolecule. us it has to be pointed out that .
moietiest the estanogk eroupdndrthe Reptidet bRgMERS the AugRigmced to octanoyl-ghrelin is
.. expectation oG ARy j ;
specific FRRFCHRNER fia, IGGRAT chfest B Sboduitygichin iofe bichiible in he
presencel iﬁl i)ilﬂ?iifdld gb{@eﬁahﬁ dg@dc@n@yblghra]im apfl hbst pirefierpble in the presence of a
nol ecul e. Beside _the am no-term nal .rec .bi. ndi .
10-fold e of dspegtannyd-ghreling ERpEmgie @qnﬂn%ﬁgéﬁg‘itag{eﬂg@g% &'diso specific
for the pERARL ey el}e The' 28 (R TRE i ROBRHE Sbinoiehrelin i not fecognized
by the midleieatidptha octine @ groep B.noThidffinigot for bindirigd | i gand of the
amno-termnal notif GSSFL di scl osed herein allows the
di scrimnation of the biologically active fromthe
As used Bh PrtRAEE fBo@imdRNhEERAE ivRAvé @hrelialis ahgiatiin whidh exhibits in a
i's'surprising, since binding is strictly dependent aqn .
preferred hmbpdiswah esseofialiyvell i the icharacterigtics cafaihsynatuygalby geawpng ghrelin.

. .the peptide: .bi.ading of .t u i ac] . . .
paricu i sS85 bR, B Pl o goy shvetn nd
shrelin dEPRBTOWHicBKE @6poRsibREBP6E BaiDitigeghitel releaseef growth hormone, more

eferable in the presence in a 100-fol d .exces

re C . ! f .

preforablyegasn anoprtighvithithe GHSdeerpiar: Br em@psip &is ip Pigerred embodiments

.presence .of . -f.0l d . e s1aBrE2l 4
oo s REERIS L, LR RERTe Rl ASREFIAERG gBENE e potry
does not $REEH threfease sh@opephirdnenheteyprefgiabbnvia ke iftarttion wath the GHS

the enantioneric octanoyl-ghrelin is not recognized by
receptort he nucl eic acid; the octanoyl-group is not sufficient

for binding. As used in preferred embodi nents herein,

a bioactive ghrelin is a ghrelin which exhibits in a
The featiree fofithe dudeibadidrectordisg e theapresens inveption e described herein can be

. characteristjcs of the naturally occurring. li-R. .
realised fagry es0Pehtyhe BresFIRYeRUEn JYiees thy gt el bifhgr alone orin
anycomgﬁxﬁfi&{.r?d embodi nents is any ghrelin and ghrelin

ertvative which is responsible for or can trigger the

rel ease of growth hornone, nore preferably via an

i ol S B ORL AR oo GRS B SAN A Sbiic we

essential BN hEmbIbeB €6 thé pditicubi eafudnceyndiscloaed ihemirgHTled temm substantially

re preferably does not trigger the rel ease of
homologhus sigaikbe npdesstopdfsuehnps xhevhoamgﬂgy i &y 15Rst {790, Bt g,‘g@é% more

et 5, SERM ey BOABERI I MO0 IOk

can be realised in any aspect of the present invention
The nucl\ghicea{c?d tacr:]ceordnigg Itoe Itﬁ:e &%ge%t Iinsveﬁtsloendélsg icgrtr]llenr'ise%liggg e(r)r{boidﬂnent a nucleic
acid which is derived from the particular sequences disclosed 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 2 maximum of 30 nucleotides, preferable by
any sequence of a 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

Ia, represented by Ins2, is considered to be the most important site of modification.



any conbi nation. The nucleic acid according to the
present invention also conprises nucleic acids which
wae@sessenti al |y honol ogous to the particul ar BEERV0€612739
di scl osed herein. The terth substantially honol ogous
shal |l be understood such as the honology is at | east
75% preferably 85% nore preferably 90% and nost
preferably nmore that 95 % 96 % 97 % 98 % or 99%
The nuclFiseagiddceprding: fod thec Brssent HBVEBIOR HeaDpRled it repsseied om 2 preferred
. al ' | di ment a nucleic acid which
embOdmle%tSb&et?llgg@gd@i?gr%blp%rgr%g@lgcuI ar sequences di scl osed
herein. The term ' derived shall be understood such as

on the basis of SEQ. 1D [ rti i
CGUGY(FNMAQW@WA#QA.‘%«an%‘gﬁ?iﬁgmggﬁwggw‘g@“G
(SEQ.Ipe.3) | ength of a maxi num of 30 nucl eotides, preferable

by any sequence of a maxi mum of 20 nucl eoti des, nore

preferabl e by any sequence of a maxi mum of 10

. LoP AR &5, a0 BanlY f@Y of AdUEESRe&ion therewith
Whereby%%g?ggﬁr&ggg?tg@glfﬂsﬁ 0-14 nucl eot | ges_ for Ins2,
it is to bb- Botaslchet caniydess theomdicas répresent] a0y dnteger sfanting efsorn ghe first figure

scciid e oo ek 98 b5 et BRRSSAPECARorER. 42 0 -3
wogi3 hepsion. 5 The nucleic acid according to the

pfesent invention can also be represented in a
preferred enbodi nent by the follow ng generic fornula

hus, SRS AT b o oyt srions of
variable 1¥R8H 8RYobbesied el Faridtis ekbolinthetRR Thbandgioho areAalied fhserthén loci, and
stands for Uor A |In connection therewith it is _to

s 10D .

are labellebinss to fst4. daporsting ted - NQXEHJ, Helpd as 8RR HNe- 18 das: 14 Inst is
e . . S8 DA _

ot s ByURARS T ol e e eF BElcEh gl a1, s i

located bAGe8r AuElgbtides 9 80ndQR0; ad Ireprie keated hetweeanuicBotiddsult, and 45. The

t he consensus sequence, SEQ . ED, ..1 contains four
length ofythgirespsctivehBwertiondasis PBIFEVeds iy the picted elqgEsn 15 giyen in SEQ. ID.
[ i Eihagdi mets. These regions are
No.l.m@??@%&%ﬁg@ﬁ%@%ﬁ%@m’ a%d are |abelled Insl to Ins 4.
According to L-NOX-BII, listed as SEQ ID. No. 2 in

Fig..lA Insl is |ocated at. bet ween nucl eoti de and .
The mcleis dgiioomiiio e 4 HEH ABEAAD 1L G T BB 5t i fopm e nuclee

id whidnSis! ki 8fsks 2scledl héreid picferably t
acid Whl#ééé?g@hﬁglyw ﬁ gﬁggil?giergg‘%ir gﬁlg 45.S Tlge | engt h gf e

the extent ltieat rseRipparts are inmelged iohinding o otierayl-ebralin andediscriminating des-

octanoyl gl?rgiig.t thuc%llro ﬁosr’nollogy ds vsed ih%o%r%e%iorll Rith preferred embodiments of the

represent

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



No.l. and the above specified generic formula. The
nucl ei c acid according to the present invention also
weupnises i n an enbodi nent a nucl ei ¢ aci d whi PET/EB2004/012739
structural ly honol ogue to tge particul ar sequences
di scl osed herein, preferably to the extent that said
bioactiR8! dhtel Groni\iRn5H0adiiVe PIRAING. 0 iR SRR Ay R ]
1oae di sécr im natnlﬁ]ng \c?gs%éctzl? g%@fﬂrghr el iln.cﬁa%{l]%%t gér}%ﬁ}h %hl%l?m from des
octanofibglutligySush aisedeicracitbnmag dtei denived tionptief exesatisclosed herein, e.g., by
enbodi nents of the present.jnvention shall be
truncaffiE AR o D creie? BL bt @obe of et s of the nucleic acids as

disclosel BERAEL. A6 IhMcARFOASADY reBitEHOHHE BarkP s o i
ISCObasal stem angl i nt e?ﬁalrl oop, and a ?@f}l&ﬁ%ﬁi’”ﬂuﬁiegﬂd&,l,e, 1t may

be relajedeoin [thsopuelsotidats)cbewesm tii §’ and the Béftemasibilenddéatidag respectively.
I, Qt 4 s C e ere 1.n_stem.feqgi ons . .
Morcoldh Sl el ol i BB S T s pizelaopisleotide om the
sequente@ofithe quuickicacidy disclbseddetsie, Troheition l@f&l%b@r&été@fbdﬁl@re than one
stretches substitutions, deletions and/or insertions '
stretch of the ventveBUelels, atd(p)amihsreby| the sietchcan dgias little ws tome eucleotide
corresponding to Fig. Bin size and to SEQ ID. 1 in
sequence. The terminventive nucleic acid or nucleic
acid according to the present invention shall also
onprise thase nucleic acids .conprising part of the )
The nuglgictagids ageogBie0 e REssenl dPBHER Bipyihs aitet Dppsteds afly or L-nucleic
acids. Hrefetdbly, alié eVentiP@hudidic heRR kS LRI ALY 8f AdBitolSt is possible that
binding to ghrelin, and discrimnating6 bioactive
one or gqyp@!l iparts pbthermneldid @tharwgegdnt @b iDanudleic acids or at least one or several
pos o0 R S B MR b PSSP SR LACE. M e
little asdbing GlueR6Hdd) Sieh MucRiGacidddte tgéh’éiﬁl@% ré¥Brredl toUEEthi 8D -NBY T-nucleic
. be related to either or both of the ends of the
acids, refgeqtvely- aci ds as di scl osed herein. Al so, truncation
maybe related to the inner sequence of nucl eotides,
i.e. it may be related to the nucl eotide(s) between
The termhimventivenididie adid drenwileialaciiugdcentingléo thieepiRe& ii@Intion shall also
eover, .truncation shall conprise the deletion of as
4%91‘1&1 therein and

long.

. Mo . S€ | )
comprisg;thegeenugleiq agids fhal FRIEPIANSt the e leinatifie sadigheas cdisdesed
. . 2] 0 ‘i he .
ot sHUFLEL ool ey oo L RIS pIRY ookt
involvediuin| tiec basking $p, ovthmrydghreline asd rdisarimicating) elescctanoll-pigrelin.  The
. as. gne cleotide long. . T cleic.acids according to,,
extensicfl, 4 EaBHfeAT Seubhor iy o M7 shveti oot G Satees disclosed
herein nlay'Bé@ubh,Gh@AGhél Sequibh@f 18 efRbited biiker a0 MR Le4GniCHEhE g'-terminus or
acids are L-nucleic acids. In addition it Is possible

both, and fiimay gemprise as/mugh apaPq sudeotides fonrither sideqirefesably as much as 50
velr.

ncteorBERASE HEL H-51 8 Bl ATRARERE PR REEER, nd o
preferablyethicopmldte of paitiae 5 nHGhIEcuatdedshisha HiséBSA IRein as SEQ. ID. No.
20, and/or the complete or partial 3 -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



little as one nucleotide. Such nucleic acids are
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biologicabhalf-dife efthe Wc&m@ peid & signifigertygpsigessd ipsyahct sstem, including the
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Pet abl'y
degradation products are generated and thus no side effects 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,
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32, 783518} Mﬂl&lsLtEh%thl‘ 19935 Prasiod 469, J1acaal 1y al I ot her
conpound whi ch ‘are used’in the t herapy of diseases

and/ or disorders involving the presence of ghrelln It

I h
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multlpaﬂi‘t@ f861ki cofeidOad et Glefeig Gk ducleid aed mmc}aeorﬂstsocsf at least two nucleic
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r nucl ei c aC|ds whi ¢ I bit defined
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thus also. formtertia struct ti
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conplenentary to each other are hybridised to each
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In otherw&dé—ftl@é 0 leakhBvd AMEEE hoig straedseir€ ty@'idaﬁij‘ diféyreti@rom two strands being
di fied. Such nodifications may be related to the

complemm@nYeamm byeadisias tefeachothercrliiough goriay exfept @) qomplementarity

for such nodi f t
betweenﬁgg X?n%us Jgutaﬁa,lcaa{ctld gr{i‘%eg;gi  Ruse :r Wi '20|08 331 5 on are

Bi ot echnol , 74: 27 38; Aurup, H et aI (1994) Nucleic

Al R 4; . .
A possmqﬁltyd%, Qe%;(ml@%t}pégnd@% %@m&‘g ?32@%)%9?) Hle $0 C(di]lg(? g?acore device, which

is 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.



B.E. et al. (1995) ChemBiol, 2, 633-8;, Geen, L. S et
al ., (1995) ChemBiol, 2, 683-95; Kawasaki, A M et
W@bk005/0498203) Med Chem 36, 831-41; Lesnik, E. APCEHEPRND4/012739
(1993) Biochem stry, 32, 7882-8; MIller, L.E. et al.,
(1993) Physiol, 469, 213-43. The nucleic acids
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certain extent of conplenentarity between the various
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nmeasur ed by e use of "bead assays S crlb
winovisdgnpia i oo rerTeh JEEL FF D6 QUF LA AYpfcoging to the
en c d
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acknowﬂ&ﬂg@li IUZ the Smﬁh g(lfﬂﬁd ﬁﬁtHe&ntt #at way iegehibetwess 15wl 129 is a possible
well the method for its ermnato
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in the art, the Kd val ue of group. of conmp undg uch
The assas(s tfhe dmsmtranatloac@fdbloa@w@r mdnelorl@aQtW@ ﬁrr@l@ne ggcording 16 the present
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iventiog 55y e gnet b SrafClb A RdRev bt peromyoiflst p tho ot I
a prefelied dspt@ theh stKSis yidyube peffermed in 96-we11 plates where components are

immobilized in the reaction vessels as disclosed according to the claims. Optionally, 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
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The sanilglhléigfli%§ & 368ar Th&ABYlisrd) RS RY Frebstre afd) apRité Bnd Bb@nsieight. Further
disease which 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, stress,
hypercortisolism, cardiac insufficiency, cardiay infarction, stroke, adrenocortical insufficiency,
hypotonia, aortic stenosis, pulmonal hypertonia, constrictive pericarditis, infectious diseases,

infectious toxic hypotonia, hypovolemia, and hypronatriemia.
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known t§ 3&% Bﬁ%gllqﬁg% I}Ig %Celuasifslu Qn_ggr%pégt'rg ihg&ﬁf mﬁ?&g%@é, Cghgiﬁxhééb%sts or ghrelin

antagonists may be found. Such competitive assays may be set up as follows. The inventive

nucleic acid, preferably a spiegelmer which is a target binding L-nucleic acid, is coupled to a
solid phase. In order to identify ghrelin analogues labelled ghrelin may be added to the assay. A
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.
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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
truncated octanoyl-ghrelin by the Spiegelmer L-NOX-B11 (inhibition

curve);
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which in turn may contain one or several ingredients
of the kit. It is to be understood that any of the

Table: sequences disclosed in the exanples and the figures,
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sequ be used in any P& odi renSER- ID. No

the present invention.|The present i nventi on ik

consenshisldgneicd I INGX Bitlegohy | t he fi guuelsic aeidanpl es apd the 1

SeqUENN@EXLBEL ! Ng Trom pni ch T umbBiglc acRRAL UT €s, 2
ennoilwgzano aovant ges mayg\g@le ke, wherefm Fig.3
R 5 3 T A N ¥ 315 i  ana
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ext ehd¥@X8t he ' -flank 5' - comegleicacdoucAClL R~ ( SECS

Nol-NOX-BI the '-flank 5'- m@@q@c@cewucmc-s 7

.(SEQL-NDX-. 21), and|i ndi cat escleic@cidnsertionf l oci 8

to ImNOX-C12 nucleic acid 9
L-NOX-C11 nucleic acid 10
L-NOX-A3 nucleic acid 11
L-NOX-F5 nucleic acid 12
L-NOX-A12 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. B shows the secondary structure nodel of the
truncated clone L-NOX-BIl and indicates the regions of

wo b@shsasad stem the '- and the 3 '"-part of theCT/EP2004/012739
internal loop (IL la, ILIb)4 and the term nal
stem |l oop; Fig. 2 shows the dose-dependent cal ci um
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assay using CHO cells expressing human ghrelin
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In Fig. 1Anks thineatSEQersidds dxlyriasr surhmartided, wat irotiss phtemteappingtion, results
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sequence identity. The following consensus sequence can be gained from the clones shown in

Figure 1A:

CGUGYGN.;AGGYAN0.154AAAACN, 1.3 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 ‘N’ in SEQ. ID. No.1.. At these positions any nucleotide in any
number, preferable in a 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 sequence 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 loop (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
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Functional characterization of ghrelin-binding Spiegelmers is performed in a cellular assay

Example

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 streptomyein,

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

Before loading with the calcium indicator dye fluo-4, cells are washed once with 200 ul CHO-
U+ (5 mM probenecid, 20 mM HEPES in UltraCHO medium). Then 50 pl of the indicator dye
solution (10 uM 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 pul CHO-U+. Finally 90 pl CHO-U+ are added per well.

In the stimulation assay, 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)].
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octanoyl-group is essential 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 (maximal calcium release) and samples without peptide (minimal calcium

release) were analysed. After incubation for 15-60 minutes at room temperature, 10 pl of the
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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 full-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
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octanoyl-ghrelin in a similar manner.

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

comparably high peptide concentration was chosen to allow monitoring of even weak
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to D-ghrgline Each dxpbfimeatad ggiwpevasnanblysed fihgipliabteeThsosultnof the experiment
mEShOSiﬁq%JiP t deviation for all three peptides
Y%u = gth ghrelin: 7 nM ghrelin 1-10: 9 nM
ghrelin 1-5: 5 nM. It can be concluded, that the

bi ndi ng region of the Spiegelner is |located at the
It turneduoubr thphthe BFNGR-BIL1 ﬁpe@ﬁﬁegbfu bindg t¢ Hoglanepd-ghuslihs (rs 1 and 2),
hndl - - Bl 1 M. SH.01.Nk mal Lve results in
whereas P tcftafinatd Erbtont B SoRs"s B T T R Updaie, ot e
octanoyl hesidiel inainly sassflas EhadiopRobic dobss rpredentihg Qe M-terminal GSSFL
. octanoyl -ghre|in and desoct anoyl -ghrelin by .
motive Qgr@F’i ?frrﬂcg?alioaﬂgglgsﬁ%g@ e PAnfopRatioR, WAt thes tspiegelstert haNOX-B11
_ s : ) ) L _
effcienty) BHRE R (OREARTR d APk pit AL SRS o) Ll are nogessary for
binding hNOXeBtkscri bed in Exanple 3. In these assays, the
Spi egehner was incubated with different conbinations
of ghrelin peptides in the stinulation solutions prior
The feafufesSbf M Phdsmt Rivemfdn discbb& & MRIBpQAfREBL] R claims and/or the
. conbinations and the results of the experinent mn?ﬂ
drawings gay- bethgiehargiehe land imraay seomhinationdthiereofibg. matetitlafos realizing the
. . eft toright): wthout any ghrelin, or
mvaﬁméWT%E%ggg%ﬁgg%%ﬁﬂ%hreIin 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 nMis sufficient for nediating
calciumrel ease (bar 3); further addition of 300 M
desoct anoyl -ghrelin (bar 4) doesl8 not interfere with
cell stinmulation, indicating that the biologically
i nacti ve desoctanoyl-ghrelin is not a receptor
ant agoni st. The calciumrel ease nedi ated by 10 M
oct anoyl -ghrelin can be inhibited by a 3-fold excess
of L-NOX-BIIl (bar 5), and even the presence of
desoct anoyl ghrelin in a 30-fold excess (300 nM over
oct anol y-ghrelin does not conpete for inhibition (bar
6). In contrast, an assay concentration of 300 nM
oct anoyl -ghrelin and 30 nM Spi egel ner shows




i ncreased calciumrel ease (bar 7), giving evidence
that under assay conditions a stinulation enhancenent
wovals/ogseanoyl - ghrelin can be achi eved. Thi s eREEEPI084012739
denonstrates, that LNOX- B}0 specifically discrimnates
between ghrelin in the octanoyl-formand the
desoct anoyl form The expeClriment was repeated wth
ghrelin 1-5 instead of the full-length peptide,
showi ng identical results (Fig. 5). However, depending
on the weaker stinulatory activity of ghrelin 1-5, the
signals are conparatively |ower. Exanple 5:
1. Areapldic eeidvthiclf bindptorabinectiye ghrg§ox-BI | to
oct anoyl -ghrelin The binding site for L-NOX-BIl on
octanoyl -ghrelin is located at the N-term nus of the
2. TRephtER dckbrhieh epdokfaallly ®ils taadidantivd gheslit. he
oct anoyl -group (conpare Exanple 4). The inportance and
i nvol venent of both conmponents for the binding event,
r i .
3. TRERRUIOR BlockBidiog @odip, Aoy TN bt LD not specifclly bind
to a bioattéve ghrelin. Spi egel mers bind their target peptides in an
enanti ospeci fic manner, and the octanoyl-group itself
is an achiral group. If the fatty acid portion of
4. THERIckde abRNEcORANS Y6 fdlsient of Blairki I)divReBNhe specific binding is
Spi egel ner, the binding event woul d not be

expresseénarthé Bsetabus, iwhsreboribe i afjthehmclsipadidiés forx 1ORM thénM, more
D-.NOX- Bl | -NOX- Bl | sh ' | hreli
o e e ST

synt hesi zed as L- and D-RNA and radi o-1abel | ed usi ng
T4- Pol ynucl eoti deki nase (] nvitrogen, Karlsruhe) with .
5. The npgdpicarid peqprding it amn af ¢laimas 1gp %uﬁ’é’eﬁ%é.tbﬁ gl%quﬂ&'gehn 1s -
kfied on a 10% denaturing pol yacryl am de gel and
OCtaHOYI%,H%-hg' prmol RNA were incubated with 5mM of biotinyl at ed
D-ghrelin in binding buffer [200M Tri s/ HO , pH 7, 4;
150 Nadl ;, 5nM KO ;| a.; ImmCd .; Q,1 %
6.  Thyweslsisrcid arcopingfo 9@@%%@%&&%&%‘% Pt th n-octanoy]
ini AR FAREES L 8t SUsitRd TBX QA N of even
ghrehnls\?\%%l%ﬁ%ﬁ%gédgggﬁerr;ﬁnter aceti oﬁr;ASS. Subsequently, a
constant anmount of Streptavidin-conjugated U traLink

T S Th I SHREr T B B e i 0

nucleic aé’m?ﬁk@ériaﬂl%@sb&@elﬁ%ﬁter (Beckman LS6500), and plotted
as percentage of total binding to D-ghrelin. Each

experimental group was analysed in triplicate. The
8. Thé ?nlfclzltei% a%{d etxcrc]:%rcﬁﬁ(é) & W&t clfinds lstbo‘y\,’r\wfl&e@ HYfacRic acid is selected

from the group comprising deoxyribonucleic acid, ribonucleic acid and mixtures thereof.

9. The nucleic acid according to any of claims 1 to 8, whereby the nucleic acid has a

secondary structure shown in Fig. 1B.

10.  The nucleic acid according to any of claims 1 to 9, whereby the nucleic acid is variable in

the internal loop structure of the secondary structure shown in Fig. 1B.

11.  The nucleic acid according to any of claims 1 to 10, whereby the nucleic acid comprises,

preferably consists of, a sequence according to SEQ. ID. No 1.



It turned out, that the D-NOX-BlIl specifically binds
to D-octanoyl -ghrelin (bars 1 and 2), whereas the
we@ersesgsendi ng L-enantionmer fails (bars 3 and BQT/EF004012739
result indicates that the @ditanoyl residue mainly
serves as a hydrophobi c group, presenting the
12.  Thé pudlsicld £608fdingMtany@fefaimbe tb.1 o,atvmety th@Hueleidadid comprises,
a conformation where the spiegel ner _L-NOX- Bl |
preferably copsigs of. pheyequence B@@qﬁslmeﬁ%sg@pﬂ?d%o-am SH& ID. No. 15.
oct anoyl -part of L-octanoyl-ghrelin are necessary for
bi nding L-NOX-BIl. The features of the present
13. Uswefitd ancldicsadidsedordingt tve aspedithe patdeding ¢lhenscf@i 1 binding of
bi .agﬁ%gr the drawi ngs may both separately and in any
10activg Wation thereof be material for realizing the
invention in various fornms thereof.20 Cains . A
nucl ei c_acid which binds to a bioactive ghrelin. 2.
14.  Usreagsguding ¢o elging 1dhwhereby dsi indiag lis/sdléative foobigactive ghrelin with a

o o SRR KA SRLR10 By o T DA BBl SRS SBLEMR I mos
preferablld mcthé @arkeldif Qa0 it/ €0@MVIe! i n. 4. The nucleic acid

according to claim2 or claim3, whereby the specific
binding is expressed as the Kd val ue, whereby the Kd

LGCs.aGiad. i & f s . .

e S e ——

different franmbidActioe EBifelin in the.prdsercenafed HI00-foki ekcesadbii-iigctive ghrelin over
bi oactive ghrelin is

. ..an f clains_1 to 4, whereby th ] .
bioactive, sﬁwﬁﬁﬁpregwrﬂ@r% ingthe PeseRrg.afd 0-faldicaosss o6 PHI-Hgctits ghrelin over
. . i 5 i N - t i . . .
bl b el B e ARt P L G anebsdRe pigsinagiive ghrelin

over bioadiveghrelin. posi ti on 3 of ghrelin. 7. The nucleic acid
according to any of clains 1 to 6, whereby the nucleic
acid is a Lnucleic acid, preferably a spiegel nmer. 8.
16.  UkBacbondlingti fo a®f 8f 8RaRs 4BNY 150 vadYehd' the RbA¥Rved ghfelih is n-octanoyl
. whereby the nucleic acid is selectéd fromthe group
ghrelin. conpri si ng deoxyri bonucl ei ¢ acid, ribonucleic acid and
m xtures thereof. 9. The nucleic acid according to any
of clains 1 to 8, whereby the nucleic acid has a
17.  seaocduddinyg t6tahy of Ulatins MDY 16, widréby thBbinding is an in vive or an in vitro

binding.

18.  Use of a nucleic acid according to any of claims 1 to 12 for the detection of bioactive

ghrelin.

19.  Use according to claim 18, whereby the bioactive ghrelin is specifically detected.

20.  Use according to claims 18 or 19, whereby the non-bioactive ghrelin is not detected by

the nucleic acid, preferably not specifically detected by the nucleic acid.

21.  Use according to any of claims 18 to 20, whereby the bioactive ghrelin and/or the non-

bioactive ghrelin is detected in vivo and/or in vitro.



10. The nucleic acid according to any of clains 1 to
9, whereby the nucleic acid is variable in the
WO niososmks | oop structure of the secondary struPCT/ER2004/012739
shown in Fig. IB. 11. The mcleic acid according to
any of clains 1 to 10, whereby the nucleic acid
22.  Ueerpf aserleipacil ecadtlidgao sy Sif ¢ldhs 180SEXRRAES inhibition of bioactive
. according to SEQ ID. No 1.21 12. The nucleic acid
ghrelingccording to any of claims 1 to 11, whereby the
nucl eic acid conprises, preferably consists of, the
sequence according to SEQ ID. No. 2 to SEQ ID. No.
23. WSt ackBrdings® diina22)wdesshy thebidactivegheklings specaivall9 inHibiged.
preceding clains for the binding of bioactive ghrelin.
14. Use according to claim13, whereby the binding is
24. U8 aedordifig ftorclihoag! hoh-Blobdti i inhibi
. nucleic a%i d f%gfng%’owg%/ld?}g E}%I irlrtig\/lh mr(r%értg%pgg? %ﬁ éi,Pgt %n%brlrﬁed by the
nucleic 3¢), prferablp oot spreifigally inbibitep by thermaioleé aaid.t he range of
InMto 100 nM 15. Use according to claim13 or 14,
wher eby the bindi ng excludes the binding of ghrelin
25.  Ukd hebadihg fi6 @y WfQidiink \22 B4 |Wikréby tHeehiBARSEB HheelR istn-octanoyl
. 1000-fol d excess of bio-inactive ghrelin over
ghrelin. pi gact i ve ghrelin, nore preferable in the presence of
100-fol d excess of bio-inactive ghrelin over bioactive
ghrelin, and nost preferable in the presence of
26. Use-decodrdinmdoasy of tlabmo22 twals, imbereablyrid inhitdN@t iskheaeiiovad/or an in
. .nhaﬂ;elin. 16. Use according to any of clains 13 to 15,
vivo 1 ¥%by the bioactive ghrelin is n-octanoyl ghrelin.
17. Use according to any of clainms 13 to 16, whereby
the binding is an in vivo or an in vitro binding. 18.
27.  Useeofot muclei heidcaczordinga e enyliofigrldimsahyto di2 fdrathemndmifasture of a
medic %2 for the detection of bioactive ghrelin. 19. Use
anh?%ording to claim, whereby the bioactive ghrelinis
specifically detected. 20. Use according to clainms or
19, whereby the non-bioactive ghrelin is not detected
28.  Usy aqserdingitei elaimei 2, wheseler dhe ymerbicanaqné cisf for athe ytreatment and/or

. de . jc acid. 21. Use according to any
prevenudg’f&%c%l?grrassp?’%&/gﬁ? va%ﬁ}edr%{éby t he bi oactive ghrelin and/or
t he nonbi oactive ghrelin is detected in vivo and/or in
vVitro. 22
29. Use accor(%ing to claim 28, whereby the 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.

30.  Use according to claim 28 or 29, whereby the disease and/or disorder is mediated by a

bioactive ghrelin.
31. A method for the detection of bioactive ghrelin, comprising the following steps:

(2) providing a sample which is to be tested for the presence of bioactive ghrelin,
(b) providing a nucleic acid according to any of the claims 1 to 12,

(c) reacting the sample with the nucleic acid,



22. Use of a nucleic acid according to any of clains 1
to 12 for the inhibition of bioactive ghrelin. 23. Use
wa@emendiseyy to claim 22, whereby the bioactive per/EP1004/012739

is specifically inhibited. 4. Use according to claim
23, whereby the non-bioactive ghrelin is not inhibited
Weleb® st (®) Carfbb GerfBiRéE palfdrnddoprisO &S isfeh C@Y,! ¥r step (b) can be
i nhibited by the nucleic acid. 25. Use according to
Bisforared grigr isstap(@o 24, whereby the bioactive ghrelin
IS n-octanoyl ghrelin. 26. Use according to any of
clains 22 to 25, whereby the inhibitionis an in vitro

32.  ‘Bheimethodraccordinigito clairhi3hj Wherain 2ffirthtdsstepodd) & provatied:c
acid according to any of clainms 1 to 12 for the
manuf acture of a nedi canent. 28. Use according to
@) ey thebEIEBY of 1R s%?lec\f'&‘iﬂ?ﬂfe udlefcid he treat ment
and/ or prevention of a di sease and/or a disorder. 29.
Use according to claim 28, whereby the di sease and/ or

5. PhRHAG haghk biP oo BhPURE MR Bk RP smposiized o
a surfackei ght, eating disorders, diabetes, glucose

nmet abol i sm tunor, blood pressure, and cardi ovascul ar
di sease. 30. Use according to claim28 or 29, whereby

| l.qr..6i serder. | jated.. a bipactjve

. SRS Bl B Where LRI AnBaBRECA 6% surfuce
via a cogtieret|chemioabbiard tsstweentthe sireick and B@ mickisacid.a) provi di ng

a sanple which is to be tested for the presence of

bi oactive ghrelin, (b) providing a nucleic acid
3. TRGAEALBHCRUARN, ik 9, ISP G dyflchPacd ) mbiBiiydo o surface
by an intszastibe ppendrof thednysteid anidred prior to step (b), or step

(b) can be prefornmed prior to step (a). 32. The net hod

according to claim, wherein a further step (d) is
36.  TRkGHEHBE acddiding &b @i ' t

W th the nqcle?c aci d. 3gﬁﬁ¥%§@%i¥ﬁ%gﬁg?8%?%§ﬁgﬁ%%medﬁmnlﬂw
group cognpaisigImriclaih agids, polypepties molsins@nd aotibastiesp (b) is

i mobi lized to

37.  The method according to claim 36, wherein the interaction partner is an antibody,
preferably a monoclonal antibody, whereby the antibody is binding to the nucleic acid according

to any of claims 1 to 12.

38.  The method according to claim 36, wherein the interaction partner is a nucleic acid,

preferably a functional nucleic acid.

39.  The method according to claim 38, wherein the functional nucleic acid is selected from
the group comprising aptamers, spiegelmers, and nucleic acids which are at least partially

complementary to the nucleic acid.

40.  The method according to claim 33, wherein the nucleic acid comprises a first member of
a pair of interaction partners and the surface comprises a second member of the pair of

interaction partners.



a surface. 34. The nethod according to claim 33,
wherein the nucleic acid is imobilized to a surface
wor@sm4mses/al ent chem cal bond between the surfBCEEP2904/012739
the nucleic acid. 35. The pmthod according to claim
34, wherein the nucleic acid is imobilized to a
41. ?h’é hRaR I CcARIASHCEAR] 16, ané’iféﬁlr’[ﬁé pf of fiﬁtefh@ﬁ&?k)ﬁm?&é fre selected
36. The method according to claim35, wherein
from the gnmpad’tmtgracpan tpadners somplisng b@tmra@f.hawhbn dretirpand streptavidin, and
risi nucl ei ¢ aci ds, polypeptides, proteins and
bmnna%%g? (g‘. 37. The nethod according to claim 36
wherein the interaction partner is an anti body,

freferably a nonocl onal anti bod mhereb% the ant i body
42, The prefigdmsceding ¢leigr é1.cvhers e dBplomsEibeL oGt nefr of mteraction
partners ﬁio‘ﬁi 1 to 12. 38. The nethod according to claim 36,

rein the interaction partner is a nucleic acid,

preferably a functional nucleic acid. 39. The method
ccor gto cla|n138 ere nctional nuclejc
4. B Geltoddeb@ainsdioringit Hamt L AorpPReing: dppanLrel complex of
bloactwél%hfeﬁiﬁ'aﬁﬁ"tl%e mﬁ‘!ﬂé’i'c RgiLlofmaki ds which are at | east
partially conplenentary to the nucleic acid. 40. The

met hod accordlng to claim33, wherein the nucleic acid
a|r ion

of a
- R erleRE o A SR e s nper o
the pair of interaction partners.24 41. The net hod
according to claima40, wherein the pair_ of interaction
45. B@rmﬁbeéa@péhg&t%@mM Vaerain ﬂied?l@%?ﬁwé%hiehﬂé“r dteqtesh
partners conprising biotin and avidin, biotin and
streptavidin, and biotin and neutravidin. 42. The
46.  Thet hethodcawenrting tb clalmis) #hereih eheibivactiee fehredin iveddiested by a
of the pajr of jnteraction partners is biotin. 43. The
detectionmeapywhich &t seriictr Hagctiye g@#‘élﬂlns 33 to 42, wherein an
i mobi | i zed conpl ex of bioactive ghrelin and the
nucleic acid is formed. 44. The nmethod according to
47.  Theainsthéd, acbrding o tolw@mc é6mpivbireirs thie bewtrtve ghifelin Tisedetected by a

detectlorbﬁlregq?qd I%Ic:@ aétg{:tg%@gmoac g ﬂrAélln% non-%lgagtewebéh(}glm 've

48.  The method according to any of claims 44 to 47, wherein the detection means is selected

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

49.  The method according to any of claims 44 to 48, wherein after the complex formation the

sample is removed from the reaction vessel.

50. The method according to claim 32, wherein an interaction partner of bioactive and/or

non-bioactive ghrelin is immobilized on a surface.

51.  The method according to claim 50, wherein the interaction partner is selected from the

group comprising nucleic acids, polypeptides, proteins and antibodies.

52.  The method according to claim 51, wherein the interaction partner is capable of binding

bioactive ghrelin and/or non-bioactive ghrelin.



46. The nethod according to claim45, wherein the

bi oactive ghrelin is detected by a detection neans
wakiosh49838 speci fic for bioactive ghrelin. 47. ACEEP2004/012739

met hod according to claim48, wherein the bioactive

ghrelin is detected by a detection nmeans which detects

bot h bi oactive ghrelin and non-bi oactive ghrelin. 48.

The nethod according to any of clainms 44 to 47,
53.  Whemsthod assordingiotdlaim Hband2. whereingbe interetinn pavtneg isoupantibody,

aci ds, polypeptides, proteins and
preferaﬁﬂ?@%d@c%ap%g.b%4i,e nmet hod according to any of clains
44 to 48, wherein after the corrpl ex formation the
is renpved fromthe reaction vessel

I Th
>4. ”ﬁ%nﬁisﬁwg&&w@%wt deig) &l gy 8%, W frehe “&tﬁraFW?féP%quﬁa functional

nucleic R@gt ner of bioactive and/or non-bioactive ghrelinis
I mmobi lized on a surface. 51. The nethod according to
cl ai m 50, vvherel n the interaction part ner | s sel ect ed

5. RS ShB BIGHELSEh b BBl BB RRL Shte o

the grm@loamprféﬁ],g W&g and enh@g,actl on part ner_ | s c_apabl e
of binding bioactive ghrelin and/or non-bioactive

ghrel in.25 53. The nmethod according to claimor 52,

.ant | body, .
s6. HRSEEa LR RLE AFL LMY KO858 BTl fign parer forms o
complemftbﬂib lngadtﬁe@ha/bmh'éhoﬁxbi&%tw&\@mreﬁhn the interaction
partner is a functional nucleic acid. 55. The net hod

according to claimb54, wherein the functional nucleic

57. Ig'%gget ?de gé;élo?n(glggo %‘éfﬁfﬁ&%%ﬁ%? o g6 C\%@f@l $hd'Bio Qchv@?ﬁfém is detected

accor |ng to an

byadet@ltiahmmaﬁ@ to 55, wherein the interaction partner forns
a conplex with the bioactive and/or the non-bioactive
ghrelin. 57. The method according to any of clainms 50

58. The @BthoWh&dcBiding he JMiRRSY) ke qhd '?leieétléi‘?h?ééhf qs *%)’nﬁ'clelc acid

detection neans. 58. The method according to claimb5

accordingfie pry of ¢lhignsdetoel®. i on nmeans is a nucleic acid
according to any of clainms 1 to 12. 59. The net hod
according to claimb58, wherein the nucleic acid is

59. Tuenesthedl astdrdifig 3o SREAMY, wherein the nucleic acid is detected using a second

detection means.

60.  The method according to claim 59, wherein the second detection means is selected from

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

61.  The method according to claim 60, wherein the second detection means is an antibody,

whereby preferably the antibody is specific for the nucleic acid.

62.  The method according to claim 60, whererby the second detection means is a nucleic

acid, preferably a molecular beacon.

63.  The method according to claim 60, wherein the nucleic acid comprises a detection label.



detection neans. 60. The nethod according to claim59,
wherein the second detection neans is selected from
w0 b®sgsse conpri sing nucl ei c acids, polypept i BEEEP2004/012739
proteins and anti bodi es. 6hg The net hod according to
cl ai m 60, wherein the second detection neans is an
64.  TBé RO acBRIELY iR 6 Mpkeid R RACHBRH¥el 8 sSREEH fiom the group
for the nucleic acid. 62. The nethod according to
compriging biotiga bydmee-dedoxyuridins lbeln d digoxégeninolabetpa Agoiescence label, a UV-
l,¢,aci,d, ferably a nol ecul ar beacon. 63. The
label, a?réeiﬁ%fg%)e&ca@&a&hﬁ%%rgmifcﬁ% 60, wherein the nucleic acid
conprises a detection |abel.26 64. The nethod
according to claim®63, wherein the detection |abel is .
65. Tt wethod aceeydingie clpim 93, whessi e secopd sielegtiommeans interacts with the
. -desoxyuridine | abel, a digoxigenin |abel, a
detecuo?ﬂ%c?’escence | abel, a UVl abel, a radio-label, and a
chel ator nol ecule. 65. The nethod according to claim
3, erein the second_detection neans interacts wth
66. f%mé\ﬁ‘f)@@{’?% mg%g]lagmgg,_w & %ret hod according to claim
65, wherein the detection label is biotin and the
second detection neans is an anti body directed agai nst
the oleigetionrlabglais diietint laed dlet eetondnddtedbioh meanisi istannamitebdy directed
against ihﬁ sec neg .detection neans is an avidin or an avidin
2 8 PT‘Vi‘?G #Bl ecul e, or wherein the detection |abel is

thé @eiebtiom datieh @s BREANINAE 86¢dnANddIBRI0S héand is an avidin or an avidin
. Streptavidin or a stretavidin carrying nol ecule, or

carrryingmalequle, oh@hgesiect i on | abel is biotin and the second
t i- S {:S,- i dj t i di ‘4
ELEERLER MEAS, 8808 AL ST Lol AP Y P or

, Oor whérein

stretavidii caryiflg smigtuld, df waerdind t he second detection neans is
an anti body directed agai nst bronp-desoxyuri di ne,

thin sletsichor Habel el it rinf athe| seeend; deteghion dessn 1arid neweavidin or

travi Qgﬂgj SfbiigyMeans is an antibody directed agai nst
net aVlglﬁgox'g nin, ornﬂherein the detection |abel is a

chel ator and the second detection neans is a

r.adi.onukl.i de. . 1 . .
wherein Ql!fe detection label is a bromo-desoxyuridine and the second detection means is

an antibody directed against bromo-desoxyuridine, or wherein

the detection label is a digoxigenin and the second detection means is an antibody

directed against digoxigenin, or

wherein the detection label is a chelator and the second detection means is a radio-

nuklide.

67.  The method according to any of claims 50 to 66, wherein the second detection means is
detected using a third detection means, preferably the third detection means is an enzyme, more
preferably showing an enzymatic reaction upon detection of the second detection means, or the

third detection means is a means for detecting radiation, more preferably radiation emitted by a

radio-nuklide.



67. The nethod according to any of clains 50 to 66,
wherein the second detection neans is detected using a
W boosd4ases ect i on nmeans, preferably the third deCEEP10041012739
means is an enzyne, nore pr2ferably show ng an
enzymatic reaction upon detection of the second
68.  Uhe esdthe ad®adifg t®bny BE clalths 86 A616TC WheRiATRARScIripl8x formation the
means for detecting radiation, nore preferably
sample (is, gerapyesh ram the agadbpnamozg) prsierally; fem he sectih aesset wbdre step ©
' y of clainms 56 to 67, wherein after
and/or %%an)%(é?egr&n%l??on the sanple is renoved fromthe
reaction, nore preferably fromthe reaction vessel

ere, ste nd/ or ste d) .are perforned. 69. The .
00 Mo TotRacRet Bl clstt 2 MRt tRaRelel sohacradieg fo e of claims 1
to 12 coMsied AMHiok&cR¥ rifiets! Al PheteByothd FrubRIEINCS 88 tHE fluorescence moiety
. ... fluorescence noiety and whereby the fl uorescence of
is differepe uppn sp@plssnoematinebstwieen did hrecleintacidhamd binaptiex ghrelin and free

S EEH$ i on between the nucleic acid and bioactive

bmmx“% e #h and free bioactive ghrelin. 70. The nethod
according to claim 32 and 69, wherein the nucleic acid
i.s a derivative of the nucleic acid according to any

70. e mpthpdgcaording 1o claip SR 6% whewsin (hetmuglsicpdcid fsen derivative of the
: (=Y ' i t S f rescent . .
retic 48 £t fy SRR W 1351 BRGOEABARDor g uctic ai

compriseeitiemt awcfinatsvgnt derivhidven 74envdies ephcibadéddifeescent
derivative of adenosine is ethenoadenosine. 72. The
met hod according to any of clains 69 to 71, wherein
71. I o Sd1ki f . i ' S
e SR 707 whatoin fe Rkt nOheshifve of adenosine is
ethenoadenesih¢.oacti ve ghrelin is detected using fluorescence.
73. The nethod according to any of clains to 72,
wherein the bioactive ghrelin is noctanoyl ghrelin.

72.  Thé mdhed BEdohdifg 86 &9y 6f i L6 RRY 7P wikdréih TRe g’émé\l"%x %ﬁnsisting of the
. . Wherein the non-bioacitve ghrelin is ghrelin Ich s
derivativgi ff the aweleiq agil ncendingdgl anghofe¢lpims %0 12headrthe bimhctive ghrelin is
C Ol g_.any of clainms to 74, wherein a signal is
dﬂemﬁdg%égggﬁﬁgﬁég?Ep (c) or step (d) and preferably the
signal is correlated with the concentration of

Tgi oreactive ghrelin in the sanp

| e.
73. e method according to any of claims 31 to 72, wherein the bioactive ghrelin is n-

octanoyl ghrelin.

74.  The method according to any of claims 31 to 73, wherein the non-bioacitve ghrelin is

ghrelin which is different from n-octanoyl ghrelin.

75.  The method according to any of claims 31 to 74, wherein a signal is created in step (c) or

step (d) and preferably the signal is correlated with the concentration of bioreactive ghrelin in the

sample.

76.  The method according to any of claims 31 to 75, wherein the sample is selected from the

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



76. The nethod according to any of clains to 75,
wherein the sanple is selected fromthe group
w@ovpoisesg bl ood, plasma, serum |iquor, and PCT/EP2004/012739

tissues. 28 77. The nethod 2&cording to any of clains
to 76, wherein the nethod is a diagnostic nethod or

77. TREGOSBSE iagcdFBinBae- anfSof dlhgns1Rl hod6awheetl thg methel dk m diagnostic
77, wherein the nethod is for diagnosing, staging,

method efriIpBHOsHe sieHesi ng a di sease and/or a di sorder, whereby
preferably said di sease and/or disorder is sel ect ed
fromthe group conprising obesity, regul ation of

78. T&Bemajlyodoaicafmm toaped 71 eyhdneidyhe/\mje@lhﬁ is ﬁ)atdiaggosing, taging, and/or

di sorders, abet ucose t.unor
prognos%ge%éi?ﬁ%w Ol arcgﬁcgggrs Svhere ydpgeZeggtgy sn}d d1sease an S g1sorder 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.



