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*159159* Ghrelin binding nucleic acid

invention is related to nucleic acids amwm H@, @

ghrelin, and their use in the nanufacture

medi cament, and their use in the marufactursd

di agnostic agent. Ghrelin was identified as the

natural |igand of the growth hornone secretagogue

receptor la (GHSR a). The receptor is nost abundant

In the pituitary gland and in hypothalam c parts of

the bDbrain, but can also be detected in other tissues

at | ow concentr at i Q@Breli®bifing AcleRa@idé0i €s synthetic

pepti des and ot her conpounds named secretagogues had

been shown to stinmulate the refease of growh

hor none. However, the natural |igand responsible for
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braing byh ean @0 dier d9teaicd dhAtheh ESURNBHITY cancsatretions. ooilmq:o@p late 70ies
syntt#hE ‘f:L:}Bt‘fHe's gnd 6@1%1‘3 E‘Jmpomgs A0 sec?&h%) ﬁ@@%ﬁ%@n Ao 'S stimulate the

puri f rat ghrelin was determ ne
releasBsf:g@MﬂHQmKEsmwm@@mrmmnd IrExpongible Fyr; the helease of growth
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arrunglmﬂlp@hdé hmg‘jenmth ambda.mﬂd; btid Gidesehainng the fid a?ﬂﬁo acid of its N-
etermn o0 be EHORVQORKESKKPPAKLQPR  ( SE
tem‘ﬁ“tbs % é%ﬁ CISUAE) qu}urscf £qn ths 19tFrastion 9fath%9ﬁs-recept°r

and 1tmnd1u>e HowWevar, i arbﬂ;dm@r safipBR GHERNRE bABGN khewc%gﬁ ghf‘é‘i‘xﬂ which is a
| onger allphatlc chains i ntroduced at position 3

form i rachipaptie gheatia. prltp wamonidied gndes-orianey! ghielin is plrh@nt The amino-
acid ' eg Rle | nB r agld ongﬂ-ﬁgﬁ' N s | gt ugﬁd %ast hedeYeg‘lréJX'xed to  be

'm nus ghreI| | et1on I es

GSSFWEHQMQRKESR@PW%@HQ ad). ddlol E (ﬂ@phrceirespondmg human
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acid positién cerineoh and twast determined ttareyGSSFESTRIIGR VO QRIS ICERAKT.QPR

SE Ggﬁgkln has been shown to nedi ate phyS|oIog|caI

(SEQ PoHs pertinent to an anabolic state. It directly
stinmul ates the rel ease of growmh hornmone (GH) fromthe

|tU|ta2% gland, and may therefore be a suitable
Besidegthg @pturallygseuming at opsampyloesides: snsaimipd oEkmaskiedwatasoyl groups, and

longé'r(?ﬁﬁﬂﬁtﬁ @B iRRONEL at position 3 of ghrelin mediate receptor recognition as well.
‘The receptor interaction domain is located at the very N-terminus of ghrelin; deletion studies
indicate, that the minimal motif of amino acids 1-5 (ghrelin (1-5) [GSSFL]) is sufficient for

stimulation of GHSR1a, but 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. It
directly stimulates the release of growth hormone (GH) from the pituitary gland, and may

therefore be a sultable target in the treatment of acromegaly. Expenments in rodents also showed
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ghrelin to induce feeding in a G+independent fashion
by acti ng upon hypothal am ¢ neurons. |Interestingly,
the primary site of ghrelin production is in oxyntic
glands in the stomach, suggesting that it serves as a
hornonal |ink between stonmdch, pituitary gl and and
hypot hal anus. The observation that ghrelin
adm nistration in rats resulted in weight gain as a
ghrelgo b Hlﬂll@ﬂ dedmf in @l’@Hgﬁ@pBﬁﬂ@ﬂ Eshiwni byt ﬂ:lﬁﬁg &ﬁﬁﬂ ﬂglp(fthlzﬁﬁmlc neurons.
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speci fic antagonist to the growth hornone

secretagogue receptor 1 a (GHSR 1 a). Anot her aspect
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ghreliti oacti ve ghrel | n and nore particularly to provide a
net hod for the treatnent of di seases and disorders
nmedi at ed by bi oactive ghrelin as well as methods for

The ﬂrb@leﬁpﬁﬁdefrl'yﬁlgdﬁE %édeﬁ@nﬁ%mﬂinoﬁcédl%@ ingN Rt Bpect VY a nucleic acid,
probl em underly %ﬁr the present inventi'on is solved in
¥

prefelablry b@@n&&@é?lﬂb ehy dieaiueleiscici compiriseser abl y bi ndi ng
to ghrelin, whereby the nucleic acid conprises a first
stretch Box A, and a second stretch Box B, whereby
t bdirtistretch Boxet,ehd Box A conpri ses about 25 consecutive
nucl eot i des,

a second stretch Box B,
whereby
the first stretch Box A comprises about 25 consecutive nucleotides,

the second stretch Box B comprises about six to eight consecutive nucleotides,

whereby



t he second stretch Box B conprises about six to eight
consecutive nucl eotides, whereby 4 a 3'-termna

stretch of nucleotides of the first stretch Box A
hybri di ses with the second stretch Box B, wher eby upon
hybri di sation a first doubl e-stranded structure is

fornmed, whereby such first doubl e-stranded structure
conprises a bulge. In an enbodi nent of each and any

aspect of the present invention the ghrelinis a

biaoHeteiminal sghick|of muclastitlesof @e[ﬁfsf@e@bﬂ%oxo&ﬂ@hndabes with the second

s b O RS B SRR AT e whercby

such fife dbiblestdindt@sthilcnat ceamsesbulge. nucl eoti des of the
' first stretch Box A and part or all of the nucleotides
- of the second stretch Box B, preferably the six to

In arfé@PddimeMSECdAbh \e8d G| 89ct I8 SeOfreddne fREAHH st gb%lﬁlhxs a bioactive
Box B. In an enbodi nent the bulge is fornmed by 1 3

ghrelipy, apdwperequefeisply ortanoxgilginand apesh pisésratiy n—qﬁtaemérgaﬂmy
by 1 nucleotide of the second stretch Box B, not
base-pairing with the five 3 -ternmnal consecutive

In annepbaionerddbe déuttitretrdrided strgtturetic forBes bA. the fivar3’-terminal consecutive

ot SRRt D R s R TEh Y02 SR RS BRI s o
B, préfRrablypthetie s eighesoaecbutiesiucidotdssaftitaseombiticichBoR®. | ne

is provided by the second stretch Box B. In an
enbodi nent the nucleic acid further conprises a third

In ansbﬁl%(ﬁﬁxeﬁoﬁle@ulgm% ﬁmfn@(!J |bﬁihl & B%ﬂkoﬁ@@%o%a whside¥ich Box B,

the third stretch Box ngrlses at | east one
preferably ot perdeatidg of fhwemérsfrﬁcks P Be RotEere-pairipg Rjith ithefive sy -terminal
eby the third stretch
com%@@%ﬁl&%@ng‘%{dﬁ% %g?m -end to the 5 -end of

the second stretch Box B and the fourth stretch Box

C2 js,.attach wth.its end to the. 3' - the ..
In ary Pipbci R dRIg i R, By iy e AT e bR the purine is
prefetdbly slgwinbsiheh Box CI and the fourth stretch Box C2 are

capabl e of hybridisation, whereby upon hybridisation

a second doubl e-stranded structure is formed. 5 In an

In a (RERALH BRBSdiMBE tht hed-bske pRiH8s Pl id §ebviddastd fchbfl sBtch Box B.

first helical structure. In a preféerred enbodi nent the
second doubl e-stranded structure forns a second

‘In anh&!lﬂo(&ﬁherﬁ teUfdc i€ acid further comprises a third stretch Box C1 and a fourth stretch
Box C2, '

whereby the third stretch Box C1 comprises at least one nucleotide and

the fourth stretch Box C2 comprises at least one nucleotide, and

whereby the third stretch Box C1 is attached with its 3’-end to the 5°-end of the second
stretch Box B, and the fourth stretch Box C2 is attached with its 5’-end to the 3’-end of the first

stretch Box A.

In a preferred embodimgnt the third stretch Box C1 and the fourth stretch Box C2 are capable of
hybridjsation, whereby upon hybridisation a second double-stranded structure is formed.



In a nore preferred enbodi nent the second helica
structure is a helix or a helix-like structure
conprising from1l to 10 base pairs, preferably from1
to 3 base pairs and nore preferably from2 to 3 base
pairs. In a preferred enbodi ment the first helica
structure is prolonged by the second helica
structure. 1In a preferred enbodiment the third
stretch Box Cl1 conprises fromabout 1 to 10
consecutive nucl eoti des, preferably 1 to 3
co cut e n tides nd nore preferably 2 or 3
In enEAHORENR U ST o Do aalsd S e Pt ct RSl P
the fourth stretch Box C2 conprises fromabout 1 to 10
secutjve nucleotides, preferably 1 to 3
Ina FE wed grbodimspicthe saeprrbdoublifistrapded HTustuss g a second Belical structure.
consecutive nucleotides. In a preferred enbodi nent
the nucleic acid further conprises a fifth stretch Box
In a moraprefesisy cpfhedinfent the %@m@t@hCB@mmmh@m&r atheliedi&¢ structure

BRI 5 ML USSR LD B s s

u>3mmmpmmce 5'-CA. In a nore preferred enbodi nent the

fifth stretch Box D conprises any |ength of

consecutive nucleotides, whereby the Iength is
In a éfered edbddi@Bhiithefift RaiRalCdmsiutd is Beb1Sigel B9 thetsg&ﬁﬁ hehca] structure.

four, five and six consecutive nucl eoti des.

preferred enbodi ment the fifth stretch Box D conprlses
In a FreRPM LB dMenP th Conoat

lr?)fr ef er abl yase nectegﬁfsr rom t 92}91&663%%?%@% Ar?%& i godo ?Onsecuuve
nuclegtides, arederabily dntg vhensedyyiva nusleeirdes iand egere psaeéreldy @dorf ¥ edhsccutive
nuclebifedr oup consisting of 0, 1, 2, 3 and 4. In a nore

pre eferred embodi nent the flfth stretch Box D consists

of the sequence 5" CA(X)r, 3 whereby n = 4. In a

nbodj nt the fifth stretch Box i's

Ina Igttf {% B 1§ TNt Rt Phe? somarers dom H@ut L & Yhepnsecutive

nucledtifd @] Pﬁf@@@iy B. tol N cohshéuiive niSldoRiEy adi FRRt pt'elf@amt‘\%l & £ consecutive
acid further conprises a sixth stretch Box eby
nuclepfiges. sj xt h stretch Box E conprises at |east one

nucl eot i de.

In a preferred embodiment the nucleic acid further comprises a fifth stretch Box D, whereby the

fifth stretch Box D comprises at least two consecutive nucleotides.
In a more preferred embodiment the fifth stretch Box D comprises the sequence 5°-CA.
In a more preferred embodiment the fifth stretch Box D comprises any length of consecutive

nucleotides, whereby the length is selected from the group consisting of two, three, four, five and

six consecutive nucleotides.



In a nore preferred enbodi nent the sixth stretch Box E
conprises about froml to 10 consecutive nucl eoti des,
preferably 1 to 4 consecutive nucl eotides and nore
preferably 3 consecutive nucleotides. In a further
nore preferred enbodi nent at |east one of the
nucl eoti des of the sixth seretch Box E is selected
fromthe group consisting of Uand G In a
particularly preferred enbodi nrent the Uor G

In a preiietred bintledimeniths fifth strch BoxBdionimeisys @ilent@of t he 5'
end of the first stretch Box A In a preferred
enbodi nent the sixth stretch Box E is attached with
its 3'-end to the 5 -end PpEal kﬁﬁaaflrst stretch Box A
7 In a preferred embodi ment 't "-end of the fifth
stretch Box Dis attached to the 5 -end of the sixth

_ > 0 I ref err.ed
e cholte B SPRERH om fle G RbRPHERe 406 3 C U and
I attached to the 5 -end of the third stretch Box O by
a second spacer. In a preferred enbodi nent the first
and the second spacer are each separately and
and wirtshyanideny infegeseleert debni tHerpréwecoBEiotity STOTPIJ, Siand 4.
hydrophilic spacers. In a nore preferred enbodi nent
the hydrophilic spacer is selected fromthe group
In 2 tREHEREdfEiraDerAboditHéH: Bl ALt HBSED c@ﬁk‘i’st@oﬂﬁ@seﬂﬁgﬂce' ¢
aci d spacer. In a nore preferred enmpodi nent the first
spacer is a nuclei.c acid spacer conprising about from
1 to 20 consecutive nuchﬁggﬁgg preferably 1 to 5
‘consecutive nucl eotides an e preferably 2
consecutive nucleotides. in an alternative nore
whe §;eferred enbodi nent the second spacer is a nucleic
eit™ spacer conprising about from3 to 20 consecutive
nucl eoti des, preferably 3 to 5 consecutive nucl eoti des

an e pref bl.y. 3 consecutive nucleotides. In an
in o R Bl ED ki SrogpBect Lve, Tucl ot o Spaéathe 3'-end of the
secorfd@RStchigoxas. ACA or CAA. In a furt her alternative nore
preferred embodi nent the spacer is a non-nucleic acid.
In a particularly preferred enbodlnent thereof t he

Ina qr.éfeﬁ%d %&%S%E{tgé Rﬁch%lg 901 %Rﬁ]eq' cgf?:ggg s a& s u 3 a e‘?&i’B?ﬁ E, whereby the

east one ne g yco noi ety
sixth stuetbh BokH @nmng&swcbbstmma eticlestidel n an errbodl ment the
spacer has a nol ecul.ar wei ght of about from 172 to 688
Da, preferably
In a more preferred embodiment the sixth stretch Box E comprises about from 1 to 10

consecutive nucleotides, preferably 1 to 4 consecutive nucleotides and more preferably 3

consecutive nucleotides.

In a further more preferred embodiment at least one of the nucleotides of the sixth stretch Box E
is selected from the group consisting of U and G.

In a particularly preferred embodiment the U or G nucleotide is positioned immediately next to
the 5° end of the first stretch Box A.

In a preferred embodiment the sixth stretch Box E is attached with its 3 *-end to the 5’-end of the
first stretch Box A. -



344 Da. In an enbodi nent the nucleic acid is a
circul ar nucleic acid. In an enbodi nent the nucleic
acid has the structure of 8 5'- ox C - Box B 1- LBox
D - Spacer - Box E - Box A, Box C or the structure
of 5 - Box E - Box A - ox C2 -Spacer - ox U - Box B -
Box D In an enbodinent the first stretch Box A

conpri ses the sequence of
UAAX1 X2 CCGAAX3GUAX4CCAUUCCUX5C (SEQ I D No. 3); whereby

In 2Xprefefted Ambodithert the Gr-chll of %3 ffthGuRfchAox M%ﬁ%&@artyvthﬁ?dend of the
ﬁ B ef erabl y 5" UAAGACCGAAGGUACCCAAUCCUACS'
Smﬁﬁrﬁ\%n 95 E vz éfﬁ  PRTOdi ment the second stretch Box B
conpri ses the sequence of 5 GUGAGE'. In an enbodi nent
e seqguence of the nucleic acid is selected fromthe

agﬁrf] e CIRMGIEPR ghe heend 98 thed et steetchdd i GRyistatiacBE oIt 5’-end of the
thlra\lﬁ:retéH‘B@)f C@'bK/S%E@thQﬁﬁer 5 M5-P2-E3 6 M5-P2-&X 7

M5-P2-EI 10 M5-P2-BI 9 11
I\/S— P2 FI 12 M5-P2-C3
In a preferred embodiment the first and the second spacer are each separately and independently

selected from the group comprising hydrophilic spacers.

In a more preferred embodiment the hydrophilic spacer is selected from the group comprising a

nucleic acid spacer and a non-nucleic acid spacer.

In a more preferred embodiment the first spacer is.a nucleic acid spacer comprising about from 1
to 20 consecutive nucleotides, preferably 1 to 5 consecutive nucleotides and more preferably 2

consecutive nucleotides.

In an alternative more pfeferred embodiment the second spacer is a nucleic acid spacer
comprising about from 3 to 20 consecutive nucleotides, preferably 3 to 5 consecutive nucleotides
and more preferably 3 consecutive nucleotides. In an even more preferred embodiment, the

second spacer consists of ACA or CAA.
In a further alternative more preferred embodiment the spacer is 2 non-nucleic acid. In a2
particularly preferred embodiment thereof the first spacer and/or the second spacer comprises at

least one ethylene giycol moiety or a plurality of such ethylene glycol moieties.

In an embodiment the spacer has a molecular weight of about from 172 to 688 Da, preferably
344 Da.

In an embodiment the nucleic acid is a circular nucleic acid.

In an embodiment the nucleic acid has the structure of



13 M5-P2-C2 14 M5-P2-H2 15 MS-P2-A4 16 M5-P2-B2 17
M5-P2-A2 18 M5-P3-H3 19 Ms-P2-DI 20 SOT-C 21 F12
22 SOI-D (C12) 23 1 SOr-b-000 24 SOr-b-100 25
SOTr-D-101 26 SOT-D-102 27 SOT-D-104 28 SOT-D-106
29 SOr-b-108 30 SOr-b-109 31 SOr-b-110 32 SOr-D-111
33 SOT-E or Ms-P2-FI 34 SOT-E-02 35 SOT-E-09 36
SOr-e-11 37 SOI-E-12 38 SOI-E-14 39 SOI-E-19 40
SOT-E-21 41 SOI-E-25

5’-Box Cl|-[ BoxB |-| BoxD |- Spacer—[ BoxE |-| Box A |- Box C2|
or the structure of
5~ Box E |-| Box A |- Box C2|- Spacer - Box Cl]-[ Box B |- Box D |

In an embodiment the first stretch Box A comprises the sequence of

UAAX, XyCCGAAX3GUAX,CCAUUCCUXC (SEQ ID No. 3);

Whereby

" X,=GorA;

Xo=Aor U;

Xs=GorA;

Xg=AorCorU,;and

Xs = GorA

, preferably SUAAGACCGAAGGUACCCAAUCCUAC3’ (SEQ ID No. 4).

In an embodiment the second stretch Box B comprises the sequence of 5°GUGAGG?3’.

In an embodiment the sequence of the nucleic acid is selected from the group comprising the

sequences according to

SEQ ID No. internal reference

5 MS-P2-E3
6 ~ MSP2-G2
7 ' ~ MS-P2D2
8 MS-P2-A3
9 | MS-P2-E1
I MS-P2-B1




42 SOT-E-33 10 43 SOI-E 19-L 44 SOI-E19-L1 45
SOT- E19-L2 46 SOT-E19-L3 47 SOT-El9-L4 48
SOT-E19-L5 49 SOr-e19-L6 50 SOT-E19-L7 51

SOrT-

E19-5' -

PEG 52 SOT-D 109 (NOX-Bl11-2)
bi otinylated NOX-Bll In a preferred.
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conprising the sequences according to SEQ ID
29, SEQ 1D No. 30, SEQID No. 33, SEQ ID No. 36,

D No. 38, SEQID No. 3¢

, SEQ | DM®P24@, SEQ 1D

LD Ne 1 Na 48 SEO | B -No- 7
1 ol_\g LI > '-rL, ul_\( T ™NO~
D No. 51 a%d SEQ I D No. 52..In Mﬁ']?'_fgédl rrent the
eic acid isigapable of Qinding ghfeps Iy preferably
n ghrelin In a preferrad enhodinent the ghrelirn
an anmi no acif sequence gccor di ngM®PBHQ I D No. 1.
1 SHUUUI TTETTt I.IIB IIUL,I UI y dbl u TU &
fication. In a preferred enbodi 'M)%P?ﬁ‘%'
fication islsel ected frcmthe gr MPZ®2Pri Si Ng &
rorety—ant-a—PEG-relety—-r—a—rpre—preferred
di ment the dificationlis a PEGM%?%N consi-stijng
stral ght ofg branched . wher urar
nt of the PEG miety isipreferably from about 2
120 | cD, nod@ preferably from abM&-PZ}OIto 80 kD
TOSt Pt Ef [ ] i y abuut A r\u. r—at - et ||a|.; Ve
preferred enbodi nent the nodification is a HES
ty, whereby2ipreferably |the nol eculmap weight of
bouti 10 to 130 kD _nnre
srably  froRfabout 30 tg 80 kD SRFPRESI2prefer abl y
oU kD 1133 SOT-D-000
24 SOT-D-100
25 SOT-D-101
26 SOT-D-102
27 SOT-D-104
28 SOT-D-106
29 SOT-D-108
30 SOT-D-109
31 SOT-D-110
32 SOT-D-111
33 SOT-E or MS-P2-F1
34 SOT-E-02
35 SOT-E-09
36 SOT-E-11
37 SOT-E-12
38 SOT-E-14
39 SOT-E-19
40 SOT-E-21
41 SOT-E-25
42 SOT-E-33



In an enbodi nent the nucl eotides of the nucleic acid
are L-nucleotides. In a further enbodi nent the nucleic
acid consists conpletely of L-nucleotides. The probl em
underlying the present invention is solved in a second
aspect by a pharnmaceutical conposition conprising a
nucl eic acid according to the first aspect and
optionally a further constituent, whereby the further
constituent is selected fromthe group conprising
phar maceuti cal I y3 accept abl e jexci pi erger-amoly,
pharpmaceutically active agemts.  The probl em underlying
the present invéhtion is solfved in §CHHEHHthpect by
the OSe of m nugierc—acidqccordm e st
aspect for the ﬁ%nufacture f a ned?ggﬁ%ntﬁaThe
prob en1under|y4®g the present i nveSOITARLY-E3 sol ved | n
a foprth—aspeet t+he—use—of—a—nuelele—asid
according to th% first aspecgt for tﬁQTﬂﬁﬁhkﬁcture of a
di agpostic neangg Tn an enbod nent g@hif®_ L rd aspect
the hedicanent is for the thieatnent _and/or prevention
of a| disease of¥disorder sélected Sﬁﬂﬁﬁﬂhhégroup
conprising obe Yy, eating Gisorder

gl ucpse netabo??gnwdisorder;, tunnrgc%ldﬁﬁﬁ%ressure
di sorders, cardbbvascul ar diseaseéxrnﬂmﬁdnpgaly and

r equiattoen—of—epergy—batance We
and gastrointes ?nal dlseasesﬁm$F;)L¢ @K;%#Uﬁé@rly ng
the present invention 1s solved*b@nﬁﬂ,kagﬁp@g@eCI by a
conplex conprising ghrelintand a nucleic acid
according to the first aspect, whereby preferably t he
\ I Ie The
In a &% hg§l ér?gb ot% hm&rt rtgés an{aﬁcl%%% eogﬁpl 0 nﬁ(ulcgflcsg ! En%fdsfrx’inhthe group
compuspedhe fpgutives merdirfg ta SEQrIENo. ’79aSEQ Iﬂm ij mm Nd183, SEQ D

No. 30, BR TG “ton5ER R0 5, SEEEINR o EGrhde. AL RO BT, smo

ID N8 e BED BRe.ct7, QEQaDrm.Bm%aEtheNosgr eening of a
ghrelin antagoni st or a ghrelin agoni st conprising the

following steps: 12 providing a candidate ghrelin
In an@¥ RS fhe"i‘ﬂgllef% facR i§ BRAbRAr8identdlin %#aﬂy human ghrelin.
providing a nucleic acid according to the first
aspect, providing a test system which provides a
' Q L. | ant ag
in 2 26809 P Bod BN RN sl £ Ron Bk R MO B o 1
candi dat e ghrelln antagoni st is a ghrelin antagoni st

i an R R SE 16 ARG St gl el a0oni st 1S

In 2 preferred embodiment the modification is selected from the grdup comprising a HES moiety

and a PEG moiety.

In a more preferred embodiment the modification is a PEG moiety consisting of a straight or
.branched PEG, whereby the molecular weight of the PEG moiety is preferably from about 20 to
120 kD, more preferably from about 30 to 80 kD and most preferably about 40 kD.

In an alternative more preferred embodiment the modification is a HES moiety, whereby
preferably the molecular weight of the HES moiety is from about 10 to 130 kD, more preferably
from about 30 to 80 kD and most preferably about 50 kD.



The probl em underlying the present invention is sol ved
in an eighth aspect by a nethod for the screening of
~a ghrelin agoni st and/or a ghrelin antagoni st
conprising the followi ng steps: providing ghrelin
i mobi lised to a phase, preferably a solid phase,.
providing a nucleic acid acUording to the .first
aspect, preferably a nucleic acid according to the
‘first aspect which is labelled, - adding a candidate
ghrelin agoni st and/or a candi date ghrelin antagoni st,
L Nj a i n agoni st
Inaﬁgggogﬁkg{@%ﬁgggﬁﬁgfgand ﬁy&c&ﬂ@gﬁq‘hﬁlgﬂgg%dldate
ghrelin antagonist is a ghrelin antagonlst In an
t he.determni.ng s carr ch . that it
in 2 RS LB Qe o6 Ao aE s ERREY of L nelbtiesd by

the candidate ghrelin agonist or by a candidate

ghr.elin a The probl em underly t he present .
The%ﬁ?ﬁﬁ?f?.“& efﬁ 19% &wase%m&enﬁlpﬁtl%%wéeta 9890“% 3pct Py p phiygnaceutical
com@6diéd cOmpristhg ANmRldid acif GOBIrERE Y the M| Bpdot 3fd Uptionally a further

according to The first aspect. “The problen1underPy|ng

congtitienpr adherrbyi ibenfirber | consithentdisi rrelectednfibmashectrotry eomprising
hard¥cBl B | @%‘_ﬁa ccording
P to thec el gr?t glggge(%%)%%%h@ pr og{%ﬁ}a@ﬁ%&%@mé‘ng t he

present |nvention is solved in an el eventh aspect by a

1o SR B 2 A ool T 08B 2 G S mact

ac1dtabemdmg|ms thslfmg aspovd fon ghe h@fufdcturé 6f P@SSitahentt 0 generate
nucl eic acids binding specifically and with high
~affinity to ghreliu. Mre specifically, the present
The ipPobRdth %&erﬁyﬁibl e %%s@ﬁt'xﬁdeﬁ%ny isG6INEL Al aefo'ﬂHﬁ L&e d@cthéjﬁse of a nucleic
Specifically |nd|n? bi oactive ghrelin, nor e
acidgeeqrdingfig the @@@t@ﬁwr qg Iirel redofag e nﬁfsdlamﬁcemamsy
n-octanoyl ghrlein Girelin is a basic peptide having
the am no acid sequence according to SEQ ID. No. 1,
In ap puibpdimept efthe dibtd/aspeddittic rmellivintdnt & fhnthe yreatniedt sidﬁﬁprevention ofa

dlse%%?érn S}VS\gflfd%{] g?leg}g(ieéP l y P ‘%%ipgl%g%a?l%lﬂd}%h%gg I I'(]].1sorders diabetes,

gluccad Ghidtaiotidmp ldisofdegd) r ﬁlnjdﬁ IbtboapoZsufr@ rdikordes) ed8i8ldsbular diseases,
10, 56F%§@%rat hrelin. In a preferred embodi nent

a°r°F]’?Salé hd 10 Pc RUETRE ‘%‘?l?é"F%u PPsite g body craig; h@ {gastrointestinal
disehdde present invention bind, is a ghrelin which is

nodified with the fatty acid side chain. I'n an

al ternative enbodi ment the ghrelin is a ghrelin which

j: 1. used ..
ThefRBE R IENE 0B eRELD: 3%y IR op e compriing
ghrelincinddi mapleib atidnaotding toetile tf’mst aspertyTveldrelty gafegdblynthe complex is a
er ab the mammal i an ghrelin is selected fromthe
°ﬂ*§ﬁ8ﬁ %%r|5|ng |

The problem underlying the present invention is solved in a sixth aspect by the use of a nucleic

acid according to the first aspect for the detection of ghrelin.

The problem underlying the present invention is solved in a seventh aspect by a method for the

screening of a ghrelin antagonist or a ghrelin agonist comprising the following steps: .



mce, rat, rabbit, hanmster and human ghrelin. Most
preferably the ghrelin is human ghrelin. The finding
that high affinity binding nucleic acids to ghrelin
could be identified, is insofar surprising as Eaton
et al. (Eaton, B.E.; Gold, L.; Hicke, B.J.; Janjic,

N.; Jucker, F.M; Sebosta, 12D.P.; Tarasow, T.M;
Wllis, MC.; Zchi, D A ; Bioorganic & Medicina

Chem stry, Vol 5, No. 6; pp 1087 - 1096, 1997)
observed that the generation of aptaners, i.e.
D-nucl ei c .aci ds _bi.ndi ng ..to .a target nol ecyl e, ) .
i oct GOGE Aot Bl fr oot Slordioandi e yhretn agonis,
difficult because this kind of target produces a high
but non-specific signal-to-noise ratio. This high
signal -Hfa‘ﬁ ’6‘§§é‘“f’]§t‘ﬁ *’(91‘i geedingdo gW(ﬁ?Yf‘ttaﬁléechi gh

non-specific affinity shown by nucleic acids for basic
targets such as ghrelin. .1t is an even nore .
sur pri SFAYURE rfdtest syshear vedppravidss a pignajdn ythy ardsence of 2 ghrelin
over - algdhabhnif andi: 8! ohfLlif Ao dilEangl €Cept or  bi ndi ng not i f

GSSFL [ghfgwiﬁm%1-5f$ﬂ%? %%reﬁ?h being a rather acidic
domain with a calculated pl of 5.5, the present

i nvent g coul d i.denti a nucleic.acid usi th . .
fFUll-I é{ﬁ"‘éeﬁ%“m% et t‘i\%t"%“ﬁ‘g“g‘? el ?1?%8{{18% 3 cgrpli, antagonist
aci di ¢ ahéephethebtihe dirigisosRéiih, agotiist 18 @lghtelle af@nitC
central and carboxy-term nal domain of the peptide.
This is surprising in regard of electrostatic effects
The plobReT deN9ingtRE BRSer inveAf el shREE GHAEeighth aSpecOBY £hidhod for the
and t he_charges of the nucleic acid. The 14" bi rdi ng
screeging pd g ghralia) agonifzangd aghrelip prtagariil somprisingsths ifefloydmgsteps:
of a target nol ecul e should be nuch nore advant ageous
conpared to the binding of a nucleic acid to an acidic
domai n popviding ighrefje timmobiised te.a phhses pieferdtdga saiidphase,
poi nted out that the one skilled in the art had no
reasonabl e expectation of success to select a nucleic
aci d | ipgevidingahudigic A6 datdidinBGo tthe FRe a6t Grdfahbly &f nucleic acid
ghrelin but.is Biggiqg to gge. ci%ic domai n of the
tar get 3FBTEESER hepus! agpest hh“éa? ¥dani no- t er i nal
receptor binding notif GSSFL, a biologically active
ghrelin_ which is also referred to herein as bioactive
ghr el i redding apeedidaty ighielin Aganist fed/ Prrasehngidate ghrelip ywhtagonist, and
with a n-octanoly group at amino acid serine 3. The

nucl ei ¢ acid nol ecul es according to the present
i nvent idsterminiing wéoethep theef eandldate ghrblirgapehiofis tahghrelin agonist and/or

am no-term nal not..f SEL di scl.osed erein .
pref er avg[fe@eé %Peo‘iﬁz“{hﬁ%te & %"é’ﬂﬁ?bﬁqa gprelin ahtagonist.

bi ol ogically active fromthe bio-inactive or non-

bi gactive formof ghrelin. This_ is surprising, Since o
In anygmpedppent dhedsterpimins He3Eirdtt Sth thaidl s pwsewspt Whether thggucleic acid
i le@ bl 8% cahlifaR GhlAKpoEi N By 2Rendil | Aftacohisfndi Ng
mrq%?kthz nd%leig acid tgooctan%yl- ghr%??%h%s §£engic

in the presence of a 1000-fold excess

The ;S}Eblgx%%&%ﬁ%é l’tﬁeq)rllés%lnﬂ ilventidh & ?oTv%fi% g8 g.lj.nﬁl aspect by a kit for the detection

of ghrelin, comprising a nucleic acid according to the first aspect.

The problem underlying the present invention is solved in a tenth aspect by a ghrelin antagonist

obtainable by the method according to the eighth aspect.



in the presence in a 100-fold excess of
desoct anoyl -ghrelin, and nost preferable in the
presence of a 10-fold excess of desoctanoyl-ghrelin.
As used in preferred enbodinments herein, a bioactive
ghrelin is a ghrelin which exhibits in a preferred
enbodi ment essential ly all 18f the characteristics of
the naturally occurring ghrelin. Particularly, a
bi oactive ghrelin as used herein in preferred
The probledi wnedetlging ﬁlmyseghilnedzﬂtimnémi)lveghn ed elavetiér aspadtibyer ghrelin agonist
whi.ch i e Si bl. e ar. can trlgger the rel ease of
Obta'g{l;%]ﬁ?’ﬁ ﬁ%ﬁga"cm to ee?lg}ptggﬁ “Yia an interaction
with the GHS receptor. In contrast to this in

referred enbodi ments. a non-bioactive ghrelinis a
The Elfﬁse}t iRveRAPR k5 Pasedionithe SWPTIFIPS BPAms Aat il ngRsikleita generate nucleic

acidgTBiRlidY SiRIRAY andlGfth BRdh bFAndgeh dh&id %&@S%eeﬁlcally, the present
aﬁomﬁh hormone, nore preferably via an inter
inve

tswomesumlﬁmebemraéﬁ nudleic geigy afeifieally kindinglimbinactivieeghrelin, and
I enerate
mwﬁﬁ%re b %ﬁgfégﬁﬁﬁ§#§?§¥§ %ﬁmyg(%F§ IEPﬂgnghrelln i's

a bioactlve ghrelin or b|olog|cally active ghrelin
Ghre\g,gx 1%'2 b%ls g%rgé]ma at 2 g t s %éh%g?%gcé? 0, Sl%st ﬂ:p%o 1, and is

prefaraﬂﬂymmdsﬁe@amh -eat@) aoamlhs fchzhhl @m@r@ pﬂﬂéral’ﬂy fadloﬁﬂmbﬁ side chain and
| acki ng such _octanoyl acid side

mmeﬂfét%f’@é!f Pestagpylsile chaiy dhe caleylged el iy fﬂ’@ ig él DR éor human ghrelin
and P0,86G6E rdt PRI B adteRASE dnibBfintal RleNatrah {%ewhfcﬁaﬂhb $kfleic acids

in any aspect of the present invention where t
accorglifeg Wi e prgsentiisvensien binsl, ishe ghiglin wdidbris lnwdlfendymth the fatty acid side
b
a5l YLt B s 1, DS HPUR e g e s
side slpmm As usetdyheoeﬁn ttiretegh r@lrehm fefendionanyrgiedlini incladingsbut not lLimited to,

B35 L e S S NS S1SEGeC 008 e comprin

micef ﬂltJrﬁMﬂm gam%él%ﬂbﬁdnfaﬁ fgﬁfeﬁﬁ@lﬁoitgard’t&dﬁym dhirdlin is R@dan ghrelin.
However, it is to be understood that Fig. 20A

i ncorporates several of said structural features

The Wol@B 2 Nt BB BiAdRE NBERSSALL oY oHr@f bAREH bk Nd&RHRA, is insofar

and any of the nucleic acids accordin to the present

surprising At Fatan etmie (Brdesnt 8-B¢ [Qaid.Jr-aHicke 8.t &miis, N.; fligket, F.M.; Sebosta,
D.P.SH ey 301(4 d"‘\fé‘ﬂﬁé %@Jsz@%g?‘?&t B?o% a‘ﬁﬁl‘ £} éd? .E:L"‘t% emisiry, Vol 5, No.

_ erré erern as Frst
6; ppthffél n109an bl99§) sbooved thitrthe gbneoénon @f Iaptgmmss &) sheciéic deids binding

h i.S oreferred.to s Bax B or. sec tretch
to 2 Wlket Al ARCCHALEN S P ol P ainetil VB i ieBags s i of
targe? prédudes & Uighy Bun ten-epucifite SignaMieh6i8s rithe THECRIgH sidatchoise ratio

Box B conprises about
results from the high non-specific affinity shown by nucleic acids for basic targets such as

ghrelin.

It is an even more surprising finding that despite of the very basic over-all pI of ghrelin and the
receptor binding motif GSSFL [ghrelin (1-5)] of ghrelin being a rather acidic domain with a
calculated pI of 5.5, the present inventors could identify a nucleic acid using the full-length
ghrelin that specifically recognizes the acidic receptor binding domain, but not the basic central
and carboxy-terminal domain of the peptide. This is surprising in regard of electrostatic effects

of both the charges of target molecule, i. e. ghrelin, and the charges of the nucleic acid. The



six to eight consecutive nucl eotides. The 3'term na

stretch of the first stretch Box A hybridises wth

t he second stretch Box B, whereby upon hybridisation a

first double-stranded structure is forned, whereby

such first doubl e-stranded structure conprises a

bul ge. The doubl e-strandedl4structure is formed by the

five 3" -term nal consecutive nucleotides of the first

stretch Box A and sone of the six to eight
binding vf eegitively charded alutidiesacofs tb hebasecdnthins bf @ttaigetBayleBile should be
m The bu‘%g is forned b% as.I%ﬁgl? as 1.and. as nang_as ]

chamOfr PhGTIageRts iRTRRAT M2 theotingn oF gAiurieityadii fnan udicjdpgain of a

targeBimoldc@IeMTH& it %%@W?diﬂt@d ducCtheotht @ae skifled HethkiabtSHad no reasonable

stretch Box A Therefore, the bulggﬂnay consist of 1

expegatign of sHsRes 48 Selseli # PrYCinFelddigand daat 1p et bindipgyto the basic part of |

glrelPl O EASHARY td BE 258 Wehadldr&leiraBOoRouL View of Lhis

bul ge size,; the second stretch Box B may conprise 6 to

8 consecutive nucl eotides. Mire preferably, the bul ge

» aat ) g . uc . . .
Besidel BRYRE, (R0 aooR AR AEREIP P ) ST bkt v ehretn
whiclofs dlsrerefereming tsteireachioftive Bhralit his pheferalolo @hgtasbtifd WY its acylation
... Box referabl y .conmari si.ng, siXx consecutivV o

with & LR GE5in, 7 B BE PR B DR HUT SEH IR fecording 1o the

preseACire@iOwHich Gird PrefdiblPh eigaid of héaitih@ferimmabndtin GISSFL disclosed
nucleic acid nmolecule, In a further enbodi nent, the

hereig prrgerably glipwithe digqranipionof fhe talogeayeasiivedon the bio-inactive or non-
ooV e, 190t BRbARIMGHE: Rl A K nacs ot prsece
of twepneictits the ectarnatl srawpaamdithe pertidanbiadink ef Nenmerieih eciditn octanoyl-

i.f..not -k ndj t [t wiidl, be
shrelgifo LGS G Rkd o RIOBERAY Pickss S nbtanbl - g proferabe
in theyprebaice irme il 00-fiddl exetkseof desocamool-glasiire and tridst preferable in the presence
¢ f g§§rtion EeferabHy consi sts of nucleotides which are
of 2 105K &se\PLAFsREROY B e h ot her, preferably through
phosphodi ester |inks or |inkages. A further inportant
feature is_a second doubl e-stranded structure. Such
As usedlgreisget crbedimentsdigreiny bieaqiive ghrelingp gegiirelin whiek jexhibits in a
] e g I . o .
P B O R Rl Ao eI opcuripg ghrcin
Partiouldriyuiret biogetivet shielnf ascusstl ihgrednen predéreadt ¢mfmslimirite s any ghrelin and

v 8 8%, MBS 3 5 (AL A S 508 e, o

prefetablyt Yie ah'interacticof with the SHED redersdn. &i cdntddento Biis mefeéd embodiments

fourth stretch Bogx C2 is.attached with its 5 -end to
2 non pgaciive el o ghr el wpicl it ST SPmbIoRtive Eerlignore preferably
does flerubibgerghd ﬁ[&d@oi?g&émtﬂéfﬁoﬁeyﬁbfﬁlrbﬁérabﬁﬂﬁﬂ& thitdidtiof Aoth the GHS
' structure which is also referred to herein as the
recept¥cond helical structure. Such second heli cal
structure is preferably an extension of the helica
structure typically formed by the first
In a goefbired sbadichedt ther pretent énvem!os nggsmpﬁngkﬁiaUIefﬂor ssherate ghrelin
bindiaQ AOHESIEANIR T 5) HUCHYLS W GBadiSe ghrelin or biologically active ghrelin

which discriminate between ghrelin having the octanoyl acid side chain at a third amino acid of

its N terminus (serine 3) whilst they are not binding to ghrelin lacking such octanoyl acid side

chain.



preferably a helical structure also referred to herein
as first helical structure, is defined by the Ilength
of the first stretch Box A and second stretch Box' B,
~nore precisely by the stretch of said two Boxes
hybri dising to each other. The extension provided to
saird first “helical structurle by the second :
doubl e-stranded structure is, according to the current
under standi ng of the inventors, nore of a stabilising
The [¢ateres af th¢aug:tf:1¢ had presdng td tiqumsomsmdmmntas wiesdiibb® hbein can be
und by th heor The se hel i.cal .structure
realigi Pt B R PGl SRR dhe Bhdfid e isheeithr slone or in
any tdnitgRratoas e palrs and nore preferably two or three
base pairs. It wll be acknow edged by the one skilled
inthe art that as little as one to three base pairs
Wit wishind &£ B8 $8luhd ¥y %H%r tt]?etél'}e thep fé’écﬁl@tlﬁvegtol?se la%sﬁme -I;ﬂétsthe observed
kind of structure is thus also referr to herein
speciichy|qf ¥be ghuelisthinding pecleioacifie pyeoprdies & Hisl gtesgutimvaﬁiomﬁhare some
| eXLE nded. .
SrucHlr SRR SR el @ ALchlteh o] B Slhne RS SO RRGRS pface o Fis
20AsHowever . isAtof bie tunderstood deat g, IOeSaunmqmaesasefWefan fof said structural

r onsec t|ve nucl.eot i ichis als . .
reanie S0 1 pOC RERCHL S Bodl B b e Mot nd e ot acies
accofdingltoi the pﬂaﬁbxﬁlixﬁf&ﬁhoxﬁt retch pr OVI des for an inprovenent

in the overall binding of the nucleic acid. Al though
the fifth stretch conprises at |least only two

The Baked Qflch#RSfeatutsSisREMef dfetcdl ofl c%ﬁu@ﬂuél%d@é Qﬂicﬂ gs o referred to

ghrelin can_be further inproved by i ncreasi ng
hereinegsdfedic o7 ort frst sirdtethBex Pelerpinpanst @ sesbhy stugiclt of @onnguous nucleotides

Whlcﬁqg%.‘fsguxtefe\ﬁ%dntﬂce!se}%ﬂ EI oF 5e rfdostre%c?‘ % EBt Heréﬁlr ?ﬂe %rst s%'etch Box A

turned out to be I ve
comproas alPque @ Cpnﬁeﬂl@kﬂuyleaﬂldds,t whe5éas eindsegoidstrectihribisd B@bmfiﬁses about

T e S AN ) e
with ftiesacbie sigdftﬂu Bof BIPWHesdbyAipbu hibridisatibn alﬁrémbubie-sn&lded structure is
mnnﬁ¥ gﬁ gvéﬂ{e of the nucleic acids according to the
TishAoye-firaded siyustse cemprses blégmﬂibgmuble -stranded
strucfi?€ iﬁ@%&?%%'fﬁ}é k ﬁerﬁfuﬁ@ c&ﬁ&%ﬁ@@ﬁu&l&;tﬁ@g tHe Brst ﬁﬁ&cﬂEBox A and

or the sixth stretch E. Preferab eS|
some; pf giecHx do rﬁégtgt@néﬁfcuia‘te n@é@tld@n@f t&ﬂ@cﬂeetmdu td@tchﬂh@a B. The bulge is
£ tret er _as. b ,
orm%&g[zen ﬁtrt% r%EE a‘ﬁh%g 8%5§ zg_;) g@c‘i&%gest \gin% é}r%en%tc Q%ss ]pémglvgﬁth e five 3'-
: tel'm-inhbccmhé:dudvs nu@tmﬂdeBoﬁth@ﬁrﬂrsd‘etbb I'Blokhk SIHeﬁ@‘h tBe ¥ulg? may consist of
ri se one nmor e Eref '

L2 G R e dh i hady BB br R i prpul st Box b. m view

of this@fusde Sin) the HeEORDEBBox B a9 coRbitsd O 8 BoELABE d8Seotides. More
and npst preferabl% si X nucl eoti des.

preferably, the bulge 1s created by a non-base pairing third nucleotide within the second stretch

Box B seen from the 5’ end of the second stretch Box B with the second stretch Box B

preferably comprising six consecutive nucleotides. .

In a preferred embodiment the nucleic acid according to the present invention is a single nucleic
acid molecule. In a further embodiment, the single nucleic acid molecule is present as a
multitude of the single nucleic acid molecule. Preferably, the terms nucleic acid and nucleic acid

molecule are used in an interchangeable manner herein if not indicated to the contrary.



In the enbodi rent where the length of the third
stretch Box C and fourth stretch Box C2 is 0, first
stretch Box A and second stretch Box B may optionally
be linked through a |inker or spacer, whereby such
spacer may be any of the spacers disclosed herein. As
used herein the terns ,,sp@acer” and "linker" are used
in an interchangeabl e nmanner if not indicated
ot herwi se. In connection with the present invention it
It willsbpraekrewledbeti hiast thehendsi sidlieds i @icc brtathal theemsggo ﬁdld molecule in

trethb are |inked to each oth? preferably t hr ough
accorgang it FHE Iy SON PPTeraly GPERTL AL BIRNRISRRHRICh Bcovalentl linked to
each 60%A pfIférabliyfilrotigh fhdd té@lhﬁlﬁst&'hnl\hggﬁ In a still

further preferred enbodi nent, the 3' termnus of the

first stretch is linked to the 5 terninus of the

A ﬁ.u%lfecr‘ cﬁﬁg?ﬁéﬂi %a@tﬂe 14 A s@c%ﬁ& B&!Ibl@ gl? %‘Eﬂa&r@t%ct&rg es&hé%&nd double-stranded

stret Box E conprises 1 onsecut

structygreis dommpeadely a ﬂpﬁ@l@t@émfyonhguoumnmm@emwhmb is also referred to as Box
t, prefe ecutive
C1 o SBHERAE B L TS 1 TP AR A Bonces e i i
referrad taagBoe ORor fourth ﬁ:eﬂﬁﬁdxﬂtk Theahird keetdh Bé:-hCs iy /tached with its 3°-
ed_ to each other .or

d th th stret k
end 1§ the S oot e S SRt ] 65 B ROG BPF fRag aghed with s

5°-cn8a6 the TLARIofOhe BiRk sAASh BARLA. 1IEs ficbsd daiHie- Mﬁd&?&ﬁféﬂm typically
stretch are linked to each other or not. It will be

formy g 1hshical siyere Which dnalse refRagfetol Rergip ap éh@sﬁcyndwh@l_@al structure. Such.
seco:fdgﬁegaﬂ r&u‘ﬁ?]tﬁl%\@h?e@érﬁ@g B e X i &R RORY Frubdl tx%i'c%ﬁpﬂﬁned by the

roug rophilic spacer conpris
first deuhde-sipamsled mhmfstareaﬁﬂys hanghhl of saidefirst dowHitrgtranded giryetode which is

Vari.ous,linker d _spac re ctivel
prcteBB™S Rl R0 i B F B ? plRERRCIR St i oy e
lengtb ef ﬂﬁlf&@ﬁﬁdtdhﬂﬂ%dmAtah& séoohd etrétctgBox Bt &okepradisdle by ﬂ:'lebﬁétch of said
s and Mcura (Nucleic Acid Researc

. g, Pi |
two l%e%% byb%%% &) cach ghgr. 1ldg §3<tensr%plr°m?é s saich st Helwel fHggture by the

secoﬂdn&&ibieeﬁtﬁm%d Bridi@re iDaf@omaigl ® heeBehV@RierstdnBit@lof the inventors,
types_ that contain aromati c carbocycles stack on the

moretog asiakdisingdaed, alihoushdbeipresrat wventersgioaonwishsebe beyind by this theory.

T g o6 1 505 POy ey g ghebase pais

and myyre priferbblydwro or thrediydse parsy Iyl bedeknovdetiged by Kerane skified in the art

e re U|r nents as they have the adv nta e _of. go

tat e 10G Pk ot BB TGHA Proas Ay pee kod of
structude stms ﬂktemferﬁidcto hefe¥0 3 2 hdlibSlikeSéRidtudd] %erdﬂy%ﬁbﬁbly such helix-
. Acids Research (1993), 21, 5600-5603; Biochem stry
like strygfgrs) is agFrucrasyhighouhengriandsd byeneprreeashape reayggwyuld result in a
helical @tructBD 3- 6359 J. Am Chem Soc. (1997), 119,

11591-11597). Preferably, the spacer conprises or

consi sts of one or several ethylene glycol noieties,
A salfg RS Q5L o628 O s Qs L REL DAY o s
hereinps Borg) ot the i dmwmfgaxs]t)r Titit udditionh sirdien preaﬂdeszﬁ»d an improvement

in the overall binding of the nucleic acid. Although the fifth stretch comprises at least only two

nucleotides, its beneficial impact on the binding of ghrelin can be further improved by increasing
the length of the fifth stretch preferably up to 6 consecutive nucleotides. Also, the fifth stretch
has turned out to be particularly effective is if contained, preferably at its 5’ end a CA

dinucleotide and the fifth stretch having sequence of



'5'- ox Cl - Box B - BoxD - Spacer- Box E - Box A - (Box

C or 5 - Box E- Box Al - Box C2 - Spacer - ox Cl -
Box B- Box D Finally it is also within the present
invention that a fully closed, i.e. circular structure

for the nucleic acids according to the present
invention is realized as dépicted in Fig. 20 D. The
nucl ei ¢ acids according to the present invention shal
al so conprise nucleic acids which are essentially
honol ogous to the particu@AXgsfuences di scl osed
herein. The term-substantially honol ogous shall be
under st ood such as the honology is at |east 75%
whd?éﬂ%f :ﬁr@%yn&ﬁe&rd Feferably QERERD leén&@ cBRlising A, G, T, C, U and
preferabl’y nore that 95 % 96 % 97 /b 8 %or 99%
L The terminventive nucleic acid or nucleic aC|d
according to the present invention shall also
conprise those nucleic acids conprising the nucleic
A furlesrdisatwrecefcthe egclec sicide secbriing ¢d mhmprewa‘r inventivarie dhe sixth stretch of
e C
conugl.rloqé ﬁlﬁp ogrd%sr\gfnhlﬁ i oﬁl{s/rg géfe}rgc?% B%g (?'{ 13 (% ﬂhgss x(Eh stretch Box E.
Prefepdidly, ﬁhé exmrsﬁéten atb}isists(bf&crehfﬂoﬁah@cléutﬂact ive ghr eI | n
from non-bi oactive ghrelin, i. e. in particular
oct anoyl -ghrelin from des-octanoyl -ghrelin. Such a

The wfduelsee@ﬁésda:gwadaed 4 ehdhesthé nthay be 186 Froftl $. 28Ad As depicted
herein, e.g truncation. Truncati on :% be related
¢

there; pre&grelplasy the ﬂn@oturrtcéqum‘él aph fyrigrstretsh Bow (epash gempsisggne or two
nucréd)rlacé 064 Plefkivly t&bslgjcréoﬁa&c a0 @n&Bﬁ/ R& bekéh ﬁ‘gseE Ot least two

he I'nner ~sequence of nucleo6tides, 1.e. it may
nuclaoeldea @teftrably Henr mude@ties el m))sttpeetfmblry st)dmlcl'sbudm:d the 3
term nal nucl eotide, respectively. Moreover,
truncation shall conprise the deletion of as I|ttIe as
In thé@ efibbdinennuritre alid ldagth od het hizd Seetie Bee 0 fant] HeurfistteddhCBox C2 is 0,
aci ds disclgged herein. Truncation

al s be )
fvst HEICh BER AGTBFOnE HEFFIOHEX SRt SfOBHLDL Hrdinke) LpRgpe linker or spacer,
wherBbi¢ ls84C sl?a%érdﬁﬁ} be VRO TO¥e tsPRoest BiB8164edARIPEARSised hérkinethe terms

as one nucl eotide |ong. The nucleic acids according to
~sSpaqeneanst dinkat” arqises it aminiprshapgeablemprapernif pefdpdcatedetheraviss:
L-nucleic acids. Preferably, the inventive nucleic
acids are L-nucleic acids. I'n addition it is possible
In conhedtionorith the peesant trarlentﬁmrit s poéfetrérbthaitbe Gist stmtc'r}dardrthe second stretch

S nucl ei c. a or at ne or. s
aro 15550 38 5o e pEefis St ol B B8 pRbreTeRrabaiment e
covateﬁf hK ped phosptodidster hinic 1€ i Gtil dintter pleddried RRbOdiATENT, Ithet 31 terminus of
one nUC|GOtI€$ﬁ Such nugcleic acids are generally

the FrgrsBFichas KRkoR i BF i SETIBUS G11C FECRRLFERl aci ds,

respectively. Therefore, in a particularly preferred
enbodi ment, the nucleic acids_ according to the

In amtbe'ecmbcpdwemtt thorsixtlosurish Bax E-epmpriser | deslOaprpsecutive nucleotides,
prefe‘i‘&m? 1159 cgﬁseln?tﬁl%tnuglggtldg's and most preferably 3 consecutive nucleotides.

- As may be taken from these various arrangements, it is possible that the fifth stretch and the
sixth stretch are linked to each other or not, that the third and fourth stretch are linked to each
other or not and that the first and the second stretch are linked to each other or not. It will be
acknowledged that the linkage is preferably made through a covalent bond. More preferably the
linkage is made through a hydrophilic spacer comprising at least one, preferably a multitude of

ethylene glycol moieties. Various linkers and spacers, respectively, are known to the ones skilled



nucl eoti de. Such D-nucleotide is preferably attached
to a part different fromthe stretches defining the
nucl ei c acids according to the present invention,
preferably those parts thereof, where an interaction
with other parts of the nucleic acid is invol ved.
Preferably, such D- nucleoi8de is at tached at a
term nus of any of the stretches and of any nucleic
acid according-to the present invention,
in the @3 PAE tiny B Yeleckdd wBidgUhé Relowdicedraed £k @@aﬂﬁune Y, bySRifshind Micura

el ReieRryaneh (000 A8 (Hods 15 L) chve 1 shesiberngepss with the
base b&ird hemsAVE! Eirﬂ‘(ela{‘&*) SShat26! ﬂ@!r%rﬂﬂﬁiﬁ@c&%g@l@? 58! on the terminal base

I nventi on. so within the presenf I nvention

pair griigtherefpre ﬂ[ﬂ:llfélsélt@m a& l?a@cﬁhmn@oq 61990k 1@&9%%)59906 J. Am. Chem.
| t reb

Soc. (930} A0 190551 R51, 5l 85Tl LS o SPRAE Whcor aves

Linkeysheeeththesst reqmmntsmethpbahava the advmucdoelonf gaod d\;ata:o rsohubility and high

confcln:C [a z&mnah E{eﬁ%fﬂg% ?f 3, %}Pe%hgﬁg)fzt (ﬁg §%§§ gX{ Nu’gguc ;{mcels Research

(1998 lzh 85‘60@ ﬂaﬂmtElbﬁieﬁns't@l (d99>3) 32 nasiﬂm atmctblc Aam Research (1990), 18,

C I nati on may present
6353 ﬁ%\rﬁlgn{ iR Cl?ﬁés%ocofll%?) 65?1 klé?l 6115%7%“6&&1#@@@%%9@ cemprises or
consRi o of8Br &¥Biabithyigne %1?&'1 ok 'vﬂﬁréb? il foé/@&?ﬁtr 142 or substituted
bi ndi ng, pref era}{) rom bind ing to ghr Fin
by a GHg s phasphainen subr. | s to allow interaction with ot her
mol ecul es, whereby 20 such other nolecul es preferably
are different from ghrelin, such as, e.g., for
Based ontifxEst linkege optionscthe Selowink stngrurcbatae bt ratizear
anplification. L-nucleic acids as used herein are
nucl ei ¢ acids consisting of L-nucleotides, preferably
consi sting conpletely of L-nucleotides. D-nucleic

are nuc C' ds_consi sting of
@E@@E{ﬁ %ﬁg %Pef'c rhg conBPefely of |-Box C2

D-nucl eoti des. Irrespective of whether the inventive
nucl ei ¢ acid consists of D-nucl eotides, L-nucleotides

or or a conbination of both with the conbi nati on bei ng
e.g. a random conbination or a defined sequence of
stretches consisting of at |east one L-nucleotide and

5'—| dHox/East one Byxnaicl ei ¢ aciBbx ¢he spauee! BoL CACT BIXBY || Box D |
consi st of desoxyrlbonucleotlde(sf ri bonucl eoti de( s) v
or conbi nations thereof. Designing the inventive
nucl eic acids as L-nucleic acid is advantageous for
several reasons. L- nucleic acids are enantioners of

Finaltya itus aldoywitiio uhe presenh ioiestian tet dSullyDelosed] eé.ccimalad structure for the

el R troaie By R SR FUERHE Ay M OB B0 D

sanples due to the w despread presence of nucl eases.

Nat ural | y occurring nucl eases, particularly
The nucleic acids according to the present mvention shall also compfise nucleic acids which are

essentially homologous to the particular sequences disclosed herein. The term substantially
homologous shall be understood such as the homology is at least 75%, preferably 85%, more
preferably 90% and most preferably more that 95 %, 96 %, 97 %, 98 % or 99%.

The term inventive nucleic acid or nucleic acid according to the present invention shall also
comprise those nucleic acids comprising the nucleic acids sequences disclosed herein or part

thereof, preferably to the extent that the nucleic acids or said parts are involved in the binding to



nucl eases from animal cells are not capable of |

degradi ng L-nucleic acids. Because of this the ..

bi ol ogi cal half-life of the L-nucleic acid is

significantly increased in such a system including

the animl and human body. Due to the | acking

degradability of L-nucleicj@acid no nucl ease

degradation products .are generated and thus no side

effects arising therefromobserved. This aspect
ghreldle b cte PhGerabRUGSinfin AL bféaafvef@émlahbﬂa rﬁ,%,'.b QI ghrelin, . e. in

compounds “whi ch are used in the Therapy élseas%
partiqiiat/astandylsghmelar ﬁomrﬂﬁsiovﬂawl-igh@hpr Swbrecauchdic ghid elayrbe derived from

e AL S 1 R RERL TR B g 8PS or e

ends @fi thk rimaee pxadsr lang@lisclosed hapiharmdsces twincationcmagibetiglated to the inner

artially or conplete -nugl eot.i de articularly ,
sequdiEp o naibaiMiesy D o s st e BOHIAGERR GEDisan i T i the 3
termibINdicR@tied, ré@%otﬁ@l}aﬂm{re&v@r tuhﬁcdtl@h%ﬁﬂl Béﬂn}%fdéhﬁ‘e deélét®n of as little as

,alsocalled pi egel ners. is also wthin the -

a single guelpetidefjom tﬂileo%?qmﬁ? of the nwﬂ% RELY displosgdchczein chrgreation may also
be AR h {
e e R R B N e P acRE g Y BHERPE srstch cam oo
little pfeme nckeotigione.  RNA, may be present as single
stranded or doubl e stranded nucleic acids. Typically,
the inventive nucleic acids are single stranded
The mutdie hcﬁdsaaxicdﬂiimg’liodhe prebarb iveni@fn meylbs eitien danycisld acids or L-nucleic

es due t.0 th Jar eguence. an ,thus .
acidsp PRatSiobll e difemifs, hicir apils . SHE S iRt i abaignd] inessible that
one AGetkial FHRMRY e niltidic adis reiReRauR B-rﬁ&feﬁﬁ&ﬁﬁ drfat {38 one or several
neanlng that two strands which are | enentary or

parts of the igicleje addiite demickaiqacids. Thelerpt’ ‘ﬁ@lﬁ” the Rydleir gfideshall mean as

little ® oﬁ@ﬁﬂcléﬂtﬁ%r Suc_ﬁmlﬁlel&ﬁﬁﬁseiié géﬂe‘?‘zﬁl debfrell Qo hBRin U eéxﬁ L-nucleic
acid articular, wl advant ageous |1

acidsp Lresp@cimvelyac"il“ hlere e, pmegepﬂzmuiartyh @refaireuir aibpdiowoy r the ngcleic  acids

acco ggomljcrﬂaaia gént %@?ﬂtltogecol‘ u{s:o(r) cl?egg Vemd Ve}ynr.gsgel gt feast onc D-

nucleroﬁtlat Smbht D- Itdmteoadm gs @refﬂubib' eamacm f at;hﬁt tiffekedt @roacC itk stretches

do g el S abe o iSRS el pars thareot,
wherYeimK fit@saidn NwitBt otBdr- zﬁﬁ%}?’%e GliicTeidVReld Ga ol ¢t ‘Preferably, such D-
10(19):1973-91; Kusser &E 00) J Biotechnol, 74:
nucleptidg g, atsqahqglpat apfernaipus,0f any péthe)stirkipeand @isny guleis acigizccording to
- th
- the pg%elﬁz%&eggﬁgg‘ ﬂ%%petcg\rr]é}} Iﬁté ﬁ{é&tlergﬂ}&gé%_% glﬂ)ﬁl)%?% tAgdéﬂsl? Eﬁéeotldes may
act ag I3sp@cer@ree mpnker, Srefeablalattachéng)wmf@hemsamh ,as PEG and HES to the
1S A , (1993) J Med Chem 36,
n“deg%T-“%fcc?_g‘sPﬁs‘R lﬁ“’é"?fem vae“I“gn (1993) Biochenistry, 32,
7832-8; Mller, L.E et al. (1993) JPhysiol, 469,
Itis %ﬁéﬁﬂ%&gﬁ g‘#ﬁ%!&?oglt%&xe;}%g{e%:acgds%gér il 6&&5@?&{5?@ u?vrentlon are

part %ﬂggg#%&ghﬂbleﬁ%iﬁﬁhér% 18is 1¥peFRudIdS adld ebRpRsed Séviral parts whereby at

least one part is a nucleic acid, or a part thereof, according to the present invention. The other
part of these longer nucleic acids can be either a D-nucleic acid or L-nucleic acid. Any
combination may be used in connection with the present invention. These other part(s) of the
longer nucleic acid can exhibit a function which is different from binding, preferably from

binding to ghrelin. One possible function is to allow interaction with other molecules, whereby



Al so, the nucleic acid according to the present
i nvention can conprises at | east one LNA nucl eoti de.
I n-an enbodi ment the nucleic acid according to the
present invention. consists of LNA nucleotides. In an
enbodi nent, the nucleic acids according to the present
invention may be a multipapgite nucleic acid. A
mul ti partite nucleic acid as used herein, is a nucleic
aci d which consists of at |east two nucleic acid
- such %m&'?ﬁj(ﬁecuﬂge;ﬁgfeﬁblyl ﬁ@%fférm 46 i Gin@Cuidn SL T AR o ! 1919158b1hzat10n
a functional” unit_ whereby the functlonal unit’is
crosstljnking detectipniog egglifiepdioacul e. * The at | east two nuclelc
acid strands -may be derived fromany of the inventive
nucl eic acids by either cleaving the nucleic acid to
L-nu@eineaeidf ab wised t heaeid Sarer nimyjeis yaeidse sorsisting arfeLmucleetides, preferably
cmww ggforﬁqp%gﬂ %% %g a first part of the .inventive,
L (8P ei d and anot her nucl eic acid
correspondlng to the second part of the overal
ucl ei.¢ aci d. i.s to be acknow edged that_both the
D-nugleic, gcifie angpeq h}éer%‘? n¥f e%‘?cée“fmﬁ?ldﬁ econgﬁgpg & ]Pﬁl“@]éﬁ‘é‘}eést greferably
Conm@tlmotlﬂpzy@glg,lotf@ Aelogh& acid where there are nore than
two strandS as exenplified above. In other words, the
at least two nucleic acid strands are typically
| . .
e B et 0 L EPAC IR e BEDSERL AR, Slfcigoides or o
comhimtphewfemthrwttly tbtetcwabmambre beiagi ©gsa nandoai combindiigant & defined

e P RS BN O AT hE i i o
nuclefxdtidirday aonsest vf ﬂe%b'm{bablh@edﬁde(\éﬁ Iribenicdtgie e(s)\BH c@mbinations thereof,

particul arly, oligonucleotides conprising - besides
conpl.ete Box A and Box B - Box C and C2 with m ni mal

Desidniy HGhRhtide ﬁuﬁé&@ de@% Ll:ﬂucl@ict eﬂn&"ﬁ‘%r s %e'o for se\aeral reasons, L-

nucl eoti des and m ni mal 1 eot
nuclefq anidscate ARANE OBETP- @Pamyﬁbwcswﬁg Indclpie tatids. Ibnmleln gcids, however, are

not Vé%;s %;{Hbé ?ﬁl :%c@e&ﬂr lél'tngrrlém Eﬂn gpa{%c%iagwg%lﬁg%%ag és LIS or bl?]ﬁ%lcal samples

due tsehofwititppread pmbdnes] dii medrasesd é\Vatmelly wiucmhnal mucdass, partlcularly
kn to the o esklled AFfinit

iyt ot B i, ol of St Lgpclelacislds Biein of this the

biologieakEhal {1t off @RCl-hixelc béid ieoeRednply @Screadd RN Eys&!nﬁ including the
measure in order to express the |ntenS|t§ of the

animp; fgf HYTBR t Rs¥n Do efonthe| lerking Gegradelibyapin -nugleimacid no nuclease
degédaﬁ&?Frowﬁétg Brd geﬂe&tédﬂ &nd Efu@sn%”stldcc af&td Fﬁﬁﬁd ﬂrere'ﬁ%ﬁf gﬁsewed. This

sSo-ca Kd val ue which as such as we tthe et
aspedt gelimitsthedenunieit acid pHfactaby kRihotiar campouedsowikicls kie|usedin the therapy

of dléegse‘es %gxa/or Eﬁ@@rd@x‘é %v%ﬁ\ﬁ?éﬁl %§?§@Ig%%g%é%Pt Oq tﬂ%c QE]ﬁ? glmch specifically

Invention are chara ertarn
bind By eftergabinglectilleghiédgly almﬁ:haﬂnmmdlﬁyrehmﬁomuwmebm Caick @ase pairing, or

according to the esent (e} bel ow
eptandigs OB Dol OHRAFEY £) LR R Pa e roge parts of
the aptahres BERE tdvelvel Ml HiRMbiAding of the aptamer to the target molecule, are also called
spiegelmers.

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 as single stranded or double stranded nucleic acids. Typically, the

inventive nucleic acids are single stranded nucleic acids which exhibit defined secondary



nucleic acid to a target. As will be acknow edged by
the ones in the art, the Kd value of a group of
compounds such as the nucleic acids according to the
present invention are within a certain range. The
above- mentioned Kd of about 1 Mis a preferred upper
limt for the Kd value. Thg preferred lower [imt for
the Kd of target binding nucleic acids can be about 10
pi comol ar or higher. It is within the present
structhf¥ QﬁE @ thelphdiary BQusiite Ual RS thhs él@fo\‘rh Qéfﬁhryrﬁﬁ%t:ﬁké% The inventive
acids binding to ghrelin is preferably within th
nuclercagnyds, the\fearm@dalscah@ é@lbétastramée@ef tha enbamipg dhed owd mgamlﬁ which are
g F ng c nu
complgrh oy (i TARIal donfbaholtah, "8 3e; A nPREARA "G0F pher. This
confefs éralgM'}an dhe()m&]ﬁld\/{tcupwachr mephriiover wxlhbamb/matageoilé)if thdvhucleic. acid

is preicht 8 e hat 4D R e P D A G S Lo ve oy | bct h

prOV|ded that they are still able to bind to the
The 1 1f1y %%6’?}8 legf%gigtrpgfgdeg%:o&%eﬂ nélllc I i(:)agigtg% \égly rc]arrgllaltela to the single

nucle@ﬁ&@@pﬁﬁle 18468 labif ahd %@W&Pﬁg\ﬁf‘ﬁ)ﬁhe ﬂ}f' "Edabiples for é’éﬂcﬁ InoRffication are

acknowl edged in the art that there are preferred
describef gohamaeig athas, N apkatceanddi efl a@@@ﬁ)c@lﬁg ed Chem. Qﬂ@@@ﬁ) 1973-91;

Kusss%rgg\?%dgﬁgi PIio %@&?#457 Zfé'] r&&ag-& V\f ég@ﬁgﬁ/‘écleic n es 22, 20-4;

Cumskis| Ldd et ral, t(h@Sar]‘fuctehaﬂczdmyies rﬂse@@w B‘eﬂfvﬂam E_!E anal. QEGS) Chem

Biol, 2o 6THE: FREbdnS: FEHOPOhC b P ot PP ok ARG PoF - (1993)

Med Them, 36189121 0f eshike ENUG @1..0(1893)diodHes@ing] BT 7832 8N ®iiller, L.E. et al.,
sent i nvention. are Iengths of about 20 to 100 23

<19933u/cwew 168, 2131t SUSHmP G R G A3P &6 £iTHESM: & BHiem 2 O GHS group or
OLHJUEtl oLy %@ﬁm@@?%ﬂe ﬁglvﬁdﬁaﬁguﬂé&idgﬁ'vﬁﬁﬁl tRNehcRROMid consists.

to 50 nuCleotides. It is wthin the present
Alsojj wemqlm acidaaccerdmgnioc thei rresak dlsveml@t lcass eomipyases 3t least one LNA

nucle%ga? rI'nsa?n ginﬁuﬁ%ﬁ{ tﬂ@hﬁaelcpg f({ gcl:c iNg iosth% g}és%g e?t}on consists of

cular "wei g noi ety Snd ch prefera
LNAtmcleotdddsy the characteristics of the nucleic aC|d in
ternms of, anong others, residence tinme in the ani nal
body, preferably the human body. A particularly

In anpéxafa&ﬁﬁl@ﬁk ﬁﬁhﬁtéldmemld@ﬁccswﬁg o0 the fir€sefiti i@ eriti®n may be a multipartite
Iatlon and HES%?atlon of the nucleic_acids

nucleavc e@ﬂdﬁr@u tipgtiferigiclsico adh @s st RTrPignis anaudlaie goid wdiieh ponsists of at
least %58':' Iﬁfcfbﬂgﬁﬁuﬁ QfrarkR) TE&E hy |1@é§? v %6AQLiE)acRANGrabESEIRY 2 functional unit

ydroxyethly starch. PEGyl ation as preferably used
wheretar énerflmosmmﬂ aniggid hga@dttb enargét molaeidd- dibe ablekd teie ouelelr agjd strands

may bs ﬁigpg? glflea%%rﬁxé@/ ?ur]ve V%I%A@eﬁ Sp Xsa ?}? %El% e{a]:/{ng%e Bkleic acid to

geneﬁt&h@d Gtragis thr b@cmﬂﬂmmg tometﬂmelepf asé I@brmspmaﬁﬁg @na first part of the

vl 15 HBR FogpLe o A AP eGP ) G ApORfine s t second part of
the Og?ﬁg %E%gic%ﬁﬁmt 013 bahskRINeded thatBohftheatdvase £NBE Sfnthesis may be |

applied to generate a multipartite nucleic acid where there are more than two strands as

exemplified above. In other words, the at least two nucleic acid strands are typically different
from two strands being complementary and hybridising to each other although a certain extent of

complementarity between the various nucleic acid parts may exist.



noi ety- which is attached to a nucleic acid according
to the present invention. These nodifications as well
as the process of nodifying a nucleic acid using such
nodi fications, is described in European patent
application EP 1 306 382, the disclosure of which is
herewith incorporated in s4s entirety by reference.
Preferably, the nolecular weight of a nodification
consi sting of or conprising a high nolecular weight
The {3345 fovpoft Y904 gise e M nt e s i b B €0 BBk imvaniion
exhitbie i ngris dotoutsbigh Kdovadeeu Faage. wWelorgh palltmmleﬂy,, olggodudlentides comprising -

.preferably apout _fr 000 t 100, 000 .
vesidlt EnEPERIEPTR A OO0 D5 50 2006 LH PAPPELUCARE i coch, Box D
with @zﬁﬁﬁlaq)fsml'iﬁﬁld@ﬁdébgmﬁm Emnghmmmapﬂir@d nubBogBés (18 &xbiple SOT-E)
process of HES nodification_is, described I n
show S B PO BARE BB EnETORT G5 1596m 5002456t he
di scl osure of which is herewith incorporated in its

entirety by reference. Wthout w shing to be bound by, .

A poa&ﬁvht}we&egﬁrrmqe the BIRFINE [FARSIFY I5HEIUPY PﬁgxetSﬁ salindchiacoge device, which
ol di p t, .
is als%q{negla tg‘}:‘}% V\(I{é’g Etﬁle{rirgx? {éltla%rt A?iﬁrﬁg as lﬁ&? %ﬁ%?ﬁy aya rnéaglﬁ'ed by the use
of “epuitibrivrlassalyy as th@clphﬂdynémsexcdmstcls o&mdpﬁreprmtﬂmexmr@h oad@ to express
ref.er acce bI t he excr e ti.on . .

the iRleFitf & nd BR BirSRER Haerff B RPopting, SRS HEETRh is im the
presefitl @adeO ghirdEn,i RChe aselled e b rwiieh @btsuef asuedll the method for its

nodi fied inventive nuclelc aC|ds and due to the
deterfiipation aredeioyd 1A e e skiged WiBf ¢t to netabolism

particularly when in the L form excretion from an

ani mal body, preferably froma mammalian body and
The nunleic prids apeiflipg fie din aremhmvemwyarpsche@éﬁm@@ew a agrigy Kd value.

I '

Prefe‘la‘ﬁ%qg % ﬁlﬁ ﬁ/t\?}e{%tsg@\éhé gtﬁ R A tc‘?dslt %@c&rlﬁil on%: :crgﬁl?e a;gr%&-:ﬁt invention is below
1 uMI AtKadwalos of abeutolf uvhis faliu® eocharaceatisiicl (fdne:i pomsepedificbinding of a

nucl&ﬂ% cr}h Eé/%x: %é“?th{\"%%%l ﬁ ed &%g an ttg% E?fqgﬁ' grh(ihe 128 vglue of a group

of catsbubhicaiches thdrhedleis asl E(S:otdﬁhgala) the preridnventiod B within a certain
residence tinme in the body.. |In conpnection therewith it

rangg. sTbﬁaabfwaatrlwdﬁ%%me% hihig Prefeepd ppper digahiop fhgCd value. The

prvféﬁéhqsw&aﬁmi/ﬁbgh{e e tdrs@tunmngt €160 6kt cal by a8ut 1B icomolar or
nucleic acid according To the present invention is

higherolt inwitbiptthelpteseny Hﬂ’emtrantbﬁttbﬁ Kdwalves of indiyisiualruclejgeacids binding to
,:href]tl[' 94 ?ﬂe?er;?b% gﬁar aC er | Isrgferrteﬁ] ?a%? 25be d?h’%&t l&\p 51}0'3%}@ any first

surprising i'cs - nor mal Ty cann
numberpeidtie thi$ rovge aph anyrmend nembdrywidut ithie rangeRrefedsd upper values are

025 S0 BRSO Pt Tl £y OF B Y il Fnd e Gos

provi de for a sustained rel ease. Rather the nuclelc
aci ds according to the present invention jn thej

The Aysdele poid IFdecHH<S @pgordiBg kfhe PSRRI InvsNaen may have any length provided that

they are still able to bind to the target molecule, and discriminate bioactive ghrelin from non-

bioactive ghrelin, i. e. preferably octanoyl-ghrelin from desoctanoyl-ghrelin. It will be

acknowledged in the art that there are preferred lengths of the nucleic acids according to the
present inventions. Typically, the length is between 15 and 120 nucleotides. It will be
acknowledged by the ones skilled in the art that any integer between 15 and 120 is a possible
length for the nucleic acids according to the present invention. More preferred ranges for the

length of the nucleic acids according to the present invention are lengths of about 20 to 100



wei ght noiety, can as such already be used as a

sust ai ned rel ease-fornul ation. However, it is also

within the present invention that the nucleic acids

di scl osed herein do .not conprise any nodification and

particul arly no high nol ecul ar wei ght nodification

such as PEGylation or HES§Bati on. Such enbodinent is

particularly preferred when a fast clearance of the

nucleic acids fromthe body after adm nistration is
nuclabtiges, ablout 20ah &‘Oambleohm; &oae20ng6d nhdeotilies iabewt 0o Gas@cleotides

i magi ng or tenporary appetite suppression

a“df’g’QFfr}g“Pr? IW&]GP&‘JE acids or nedicanents conprising.

the sane, according to the present invention. The

i nventive nucleic¢c acids, which are also referred to

It is yehigithe BresanhBvRRRITERE thrnussiarcidy dsdigred beremromprias emoiety which

prefdrib€ M bOPeh JHQNar e gl‘g‘%ﬁgﬂ'n o? V@El@ﬁ) rp‘#éf@ﬁbl? Oalolle i modify the
pr esent | nvent 1 oNn ma e used eneration or

charaemnmfahe ngrfleig am:_ldn tcamme of,. an&mgrvtmsj wwdmcﬁ time it thie msimal body,

Qne of the __iLnventive | ei.c S e e
prefe%} onall'ﬁmmflogedt3 hg*r pm{cﬁﬁgﬁrqrﬁ%}—re h? t%?é‘&%’é?ﬁidéa*f‘ﬁ“?/ modification 1s
PEGakaﬁmv end GIASyLANGS of tid andéy atide acevt@ing ity &hd pebait ¢naiich. As used

o AR BB PR S , ACH LY COBON o o

prefe@dBdp didiEtréin a4 tHeensdifidatidoh dF m&ﬁfélﬂid 6l la¥cRGRE RS MRl pPesent invention.
carrier. Such carrier may be ., water, buffer,

wherpys Such IagHicaen GeReNs OprePERaBPiE: vty fatipshed toap tnucleic acid
GRIpreQntinveitionSt
accoﬁ?ﬁner accept aﬁve %:Ozf\lr Hf'ﬁfe% gtg g%gcergcﬁg éﬁir}%gegr; }Slﬁg%/nslodalﬁcatlon ofa
nuclge ﬁeldaacbqrdmgdwﬁ@ gresd:ré mm:atlgtk whieretly isnclt hediicetionl gonsists of a HES
furt anent..co es a urt er

emo S
ol e  RBGHTYy it VG RGaHE CoRAE oy Pharesent hventon. Thes
modﬁbmm% utdlcad thy pacdeky ef modifgts dSnub&ﬁb beid tusiag @udtn@vliifications, is

tit d f bl lected f
deSCIEﬂ?O.Félr %dﬁlg}'ep%gxﬁaeﬁtqlmé Ieangll;ng%rg %25{) 3 er %LQ%T (? ?ploesgxgﬁ wlrug}rxn is herewith
incorpBfuttdiif its eMMire iakiey@ky, or addit | onal |y, such further
phar maceutically active agent is a further nucleic
acid 25 according to the present invention.

Prefé%ﬂl? rhekio re%{ﬂ)far welbht % h]%@]b[ﬁ%ﬁg)s C&%&ﬁncbeoc‘f &tco%@ﬁ&? El%h molecular

nucl el ¢ aci toatarget
welcl:li mbersemabolttcﬁnng E.rO@O iton 2@, 009D, lpir¢ ferablyf 40300 to h20P00dDa, particularly

rent fr e of ucl ei.
incalg o RIo Hs s 2 PR oo AR ] SRl 3.000 o
100,&04cha, rmmle@refgﬁbhdfrmﬁ 5t‘000db Rﬁ@ 000 Da, @bftghlaﬂy g:as&ﬁis 413) g]ﬂ?iﬂ'ﬁ)eing such
oct an noj ety. Di seas r. di.sorders ,and/ or,
high RIGAE S EH PP i Bt & LTSI C et of & d3ortbed in German
pater! raﬁ?ﬁd!ﬂhbﬁ T 2004 066 289.8 MhemHI SRR H1E whRY 1P§eré{§1§ijmcorporated in 1ts
gl but are not limted to obesity, the
entirpt gureferesee-of energy bal ance, appetite and body
wei ght, eating disorders, gastrointestinal diseases,

di abetes, gl ucose netabolisn] tunmour, bl ood pressure,
Withoat sl shizgs ttubarbodnd basany, themyoitespamy thatdbiotdodifyifdithe nucleic acids

according to the present invention with high molecular weight moiety such as a polymer and

more particularly the polymers disclosed herein, which are preferably physiologically
acceptable, the excretion kinetic is changed. More particularly, it seems that due to the increased
molecular weight of such modified inventive nucleic acids and due to the nucleic acids not being
subject to metabolism particularly when in the L form, excrétion from an animal body,

preferably from a mammalian body and more preferably from a human body is decreased. As



.1 nbal ances. As will be acknow edged by the ones of

the art the inventive nucleic acids may factually be

used in any di sease where an antagoni st to ghrelin can

be adm nistered to a patient in need of such

ant agoni st and such antagonist is suitable to

elimnate the cause of the2dlisease or the disorder or

at |east to reduce the effects fromthe disease or the

di sorder. Such effect includes, but is not [imted to
excrsﬁbg?cylhgall}t bet;uteglal the il@dhe@fj B ergyntbialemaere, as@pgee that Ghle glomerular

-an a i SQr astroi ntestina
ﬁltra@%@é%@é the d]I“%.SHE?‘Bg 5 %%gedﬁ%?l&ﬁiip thredugRe gpmpared to the nucleic
acidstrio® 8hviBE this Rina @ mgtarrﬁ&wﬂ@, wéi Mt W BStith Hhicli FERMS BPan increase in

acronegal y and other GH inbal ances. The a |Icabl|ltﬁ1
the resfdepprotima i Fbélb@d.‘écc,lp genneetion therpyithgt tsrp@rtwg@@ mpteworthy that, despite

iAue -
such g?éﬁ g%pl . S 'ﬁ?cftﬁﬁ%gﬁ% &ﬁg s%&ﬁﬁ:?t% ad'f?tptgtnnaﬁlcdﬂc% 2R6riing to the
preseinhimbmmma mobiffagiadah iardetrgnengal Imanaer. Insofahahé muaieid a@'dmoyording to

the p %grtxt o\flen 10 g Bl %J.r?nsmré) C CI { ItC%Elézso—nw ic rno}'nra]zﬁlyp cbagﬁ&sne expected from

resent | nv egu r6n of ‘energ
- pharth&g@gatctly asiva cdmgaaﬁie dvoh ethaar phmh@auhyal tbxhxmlm préviding for a
for the treatnent §‘$|seas where th gulatlo
sustagied relgasg ﬁ%?ﬁy’eﬁeé? er?r%‘ ¢ iy ab?“@ﬁ? T‘ﬁleﬁ &athgpibe nucleic

amdsdéd'cgﬁﬁﬁg?’ tPfhel ﬁf@lslehﬁﬁkrlaﬂ‘tlon ANMeiis @R fRAUnpRingfa hidR molecular

bi oavail ability of ghrelin is desired. The sane
weighigppicts carassginpireads be Besdias ;susriaesrelspissiogpelation
appetite and body weight. Further disease which may be
treated wusing the nucleic acids according to the
Howpvegsiéng alsnwatitn 8re, presess idyentianpibat thy smelricoacisls disgdasbd herein do not

com;g‘&g lljalrsl%% C%’I“ﬁlgglg f:’;%‘tm %Igﬁ) emglecu %ﬁﬁ%ﬁ?&modllﬁcgnon such as
PEG?I@ﬁcbﬂ & HESshtiog' Sucls yimdodiment ﬁ@ﬁﬂﬁﬁlaﬂ@pﬁdﬁrﬁ@l ®hen a fast clearance of
dr one, paraneoplastlc Cushi ng' drone, ecto

the n@ﬁgepﬁ ngss gspnglle d:iqu afigy éqlpg}msltraﬁ%rf 1s gqspgds s‘Such 'fast clea1pance might be
desirBY Pf?&é%@ I 1§ v SHRagi g lodl &éiﬁporbr@saﬂf)édté: k@peksior A&idlk e nucleic acids or
infarction, stroke, adrenocorti cal i nsuf fi ci ency, :
mediggments peraprisies th eame, @persdisg to tha PTASPRINVEYER t oni a.
constrictive pericarditis, infectious diseases,
i nfectious toxic hypotonia, hypovolema, and
The nypntoveatucleadrneds, 26ichiare mis@d‘efepgpé itmherpineasttm nucleic acids according to
ast roi ntesti| ed
the sfGRER IRPRRE. Hifrate SRRERAN 5P TRle U LoRl AVetfBiiy pe used fo
the g06Rtid:5 66 nhofitaie ¢f SartRkamandSaihsediedmsent bontgihs at least one of the
di seases and di sorders, colon disorders and di seases

invenfiie TRSIRIF AP105n0Rsongik t9gethen Rathc Brry phavpesentigally aoHve, compounds,
wheﬂ%f ftk?er #nSehtRRNREIFERd pltehﬁaﬁlf ok Re ﬁimﬁbéﬁ&ﬂﬁf &ti@8dompound itself,

bowe| di seases conprises in bowel” di seases.
Suchvmeélcpmenté [CoRMITiS N Hﬁfﬂﬁlteé re;mhgmntwtsle@sé @<phgrrpacentically acceptable

camgr gﬁ&g%ﬁé? 52 {,l [ t Fuehp’ IP?S giug(?s%%?%ng]g%gyr?fﬁrgbly a_S% glucose

Sui The huc gic ac ccor
salt bilmdtsolutmemtmh, fupar, tdetatine eaatang ther atceptabke darmet sobstance. Such

.di seases iises fromth n venent of ghrelin in
CATTIER} @FP° -%?@@é’é@o‘é@ 1€ ORF g‘%h

In a further embodiment, the medicament comprises a further pharmaceutically active agent.
Such further pharmaceuﬁcally active compounds can be those known to reduce appetite and are
preferably selected from the group comprising PYY3-45, CCK, Leptin, and Insulin,
Alternatively, or édditionally, such further pharmaceutically active agent is a further ﬁucleic acid



Karmris Ket al. (Karmris K, Koutroubakis IE,

Xi dakis C, Polychronaki M Voudouri T, Kouroumalis
EA. Circulating levels of |eptin, adiponectin,
resistin, and ghrelin in inflammatory bowel disease.
I nflamm Bowel Dis. 2006 Feb; 12(2):100-5), Tebbe JJ et
al. (Tebbe JJ, Monga S,  Pebbe CG Otmann E, Arnold
R, Schafer MK. Ghrelin-induced stimulation of colonic
propul sion is dependent on hypot hal am ¢ neur.opepti de:

according RNl PAdskitGAYenEERI Altérahi@as) Mk meditfhent col ﬁ?e@%@ !ieast one more
activation. J Neuroendocrinal. 2005 Sep; 17(9): 6)

nuclexg, 6(:1@:@\;@&@1&1)141415 tp@ tayget r(lgl@f(q;g glff-qrent ﬁpmhaclm or|egbﬂms L) flm,ctlon which -
is d1fi%f%ﬁ§ tﬂcﬁ'@ th:e 099 N e KnudtlPacls SBRE iq ‘tl%eT% 18Heﬂtlon In an

Kohno S.  Ghrelin enhances gastric noti

embqdiimentt sush npel¢iavéidis wihdingtte  ghiclin treking ithepmtalnmmesldan@iety
capsai ci n-sensitive afferent neurones in rats. Scand J
Gastroenterol. 2004 Dec; 39(12):1209-14). The

Diseaza bhilondisorers indobhdisdased ccﬁ‘ld1t10ﬁ1}>(ﬁb&]hd trddtménie |aﬂ$jbﬂﬁe\%ntlon of which

such g St W Ceriu, st STl SR g cmiaion of enerey
balanté) dpfpkilitylaiRd Nedy Bhilht,| dahh®idissrdegy g&%bhﬁ@éhﬁﬁ] %s)éa@é‘ ddlabetes glucose

or exi geni c effects of perlpheraf ghrelin in rat
metabelisa. JEoRD, blopd pyessEsadoastioprsren) disspront gcramegaly and other GH

.mba%é& depeMd@nicl dh@\g}éﬁgi:cpgﬁqgﬁ SARIdr the i the ﬂ'ﬂrehﬁua%%lel% acids may

I nduced by peri pher I'n upon adm ni strati
factualtit be eried et ny dSysrsegihare An RiGXedBdst to divelen spbde Iaﬂmmiﬂtd:ryd to a patient in

st O ARBRL 15, SRDLL L SERURLFSELTBIGp I G55 e B r

the dlsnrﬂleeausai' deabtao dedund ths e flatts lﬁﬂom thbdiskdst f thB aisﬁrdéﬂ lSﬁlch effect includes,

fol l.ow r.aperitoneal injectio (4.94 i
but i Bor o SREID e ORGP, HnETES) BRFS ot oy peri, eting
dlsor@er59g&‘tﬂé%&ﬂ‘!’lal%i@ea@@@%labe&éﬁl Gh%ﬁsé’ﬁne'@@ﬁirﬁ ﬁfmd%&‘ -treatment, blood

supra). Pretreatnment with 30 “nno i egel mer
PTCSSW@(“B@PVQSGMSWS@SGS— a@pmegdly apd e@kre@Hthgalsmqemm“mtacpl;cabﬂny of the

11ucl¢::4;<f< %&(@)sto%%ﬁrcﬂg tg tleép‘\ er{t n't18ﬁ ?ﬁ(@?rﬁlgctﬁnﬁ w193 ééfegéﬂﬁgotﬁwmseases or

disordermresalis, ,an@dmomem ﬁam tin m‘folwnmn bf glirelSpasoqelimsdrin the introductory

Ry e

balanbe)uxtlrelgAmtdaf @s ardﬁsfietaste thrEbartﬁuﬁﬁy,gﬂlk @;é?ié\if_?_ﬁthé%s%%nb tt of any disease
0 elt e , ra e .inhibitory

wherg fRegepllaonoiis i‘ff%ﬁb%ﬁeecs ke Y PhvSH i Skt indirectly,

and Wh¥Brddactn §ithé Gldayaildsiay ot ST u%dd?ﬁ@ h
of sS’@?lfegelc mer NOX-Bll (= S}éT- ?ﬁél’xg I tesr c) ® oe gplﬁi% fo sugar

meta‘é?lﬁ@c Plagd preseure tha@egfq #d body sreight. Fugber dlmmhwh may be treated
usmc( Elle%&ﬁl@ heillO Q@éo‘i’dlﬁ% t?l the Qﬁtal)nv?r@i%B ﬁ&s@{b@eﬁf)(%ogysg:mlc or local

fect was observe ose 0
3Pphd.aIJ@n 8OTthGe=wBich ¢anr b} : Sektcte’d hiremdibs egrb@y ebmphiging pituitary tumors,

acror%e& l at oi% Véx%r]; %?.fgqng% %g%hg%hrsglln%’g sgé'ldr !bnraleq ptauba%eoplastlc Cushing’s

syndrome, ectoplc Cushing’s syndrome, adrenal tumor, stress, hypercortisolism, cardiac

msufficiency, cardiay infarction, stroke, adrenocortical insufficiency, hypotonia, aortic stenosis,
pulmonal hypertonia, constrictive pericarditis, infectious diseases, infectious toxic hypotonia, -

hypovolemia, and hypronatriemia.



BWvs. 4.94 i 0.63 g/kg-BW p>0 159 vs ghrelin al one)
(FI G 2A of Kobelt et al., supra). The publication of
Shearnman et al. (Shearman LP, Wang SP, Helnming S,
Stribling DS, Mazur P, .Ge L, Wang L, Klussmann S,
Maci ntyre DE, Howard AD, Strack AM Ghrelln '
Neutralisation by a Ribongdleic Aci d- SPM Anel i or at es
Obesity in Diet-lnduced Cbese Mc.; Endocrinol ogy.
2006 Mar; 147(3):1517-26. Epub 2005 Dec 8) reports a
reduction in body wei ght and decrease in food intake

, ni ' el ner . : .
As uﬁ%&ﬁgﬁ% (%éﬁ_%%ét%glbtgtmgpgk a? eagpbe agege\ts&gdbe nucleic acids
accordingeto Mormespeiniventmal btympmd@(@mcﬁ dissa¥es Pnd @&prders, bowel diseases

L-nf usi on 0SS a red to controls (see..
and qipectE R B mhan® Bl B GRTEREGp ReR i ol giotiy. In
prefatid ghhibodosient A8 ter@b BEwwiedisoitiérs aNDboREL d&ez(s@ﬂbrﬁbﬂs@@)nﬂammatory
usi on_on da s 1 through 10 apd. on day 12 conpared

n
bOW?I&fl%?é%# TCt T s%l infjaggnatery bexKel diseasay & glﬂfeaavamm@ui Crohn’s

diseds® THRSualifyAdr P hegat ABids &tk S%to ﬁegﬁeseﬁt%ﬂs%ﬁgn i WPreatment
(P<0,05 vs. vehicle or Control

of thradsm@ﬂ diseaspy graseg fﬁ?ﬂb@egamwenaﬁf ahr@hageswh dfre@eg apfescribed in
KamlﬁﬁgyKvﬁ'ag h@Ka‘MﬂHsekt l@%@oﬁ%‘ﬂ%’ Qt('f oﬂ’olg&k&gﬁl WrVoudoun T,

gal ned_an aver age se recel vin
Kourspumiali BAg §m@dhwleade Dﬁ@ﬁm’fad@@@gm Adsistin, &N@)ghﬁllmin fhflammatory

b°‘”§i%%ﬁ% c ané‘).‘?rﬂ bR P¥e gr@%}r §§g§ &g‘ﬂéggg'a#egé A 2l (Tehps Iy Mronga S,

TebbSi G, f Otmahn Gi f aedctd AR Sblhi‘dﬂd:ral\ﬂﬂegh@ﬂdl—mﬂlloa& &stinili#ion of colonic

prop{Ria.r Gepsiiert O} BB RiS AP - GO IO BB factor 1
receﬁéx%blﬁvﬁﬁ’bql 3 3GEuitenddbinbil 900539?&53?3(9)1@0 @ﬁd%)cuc(aﬁll Gt aﬂ@Fukuda H,

of _Shearman_et al., supra) ddi t1onall Y,

Mizyig Y, dpogrely Howkakgthime dai(hna K. elia Kn@é@@%)K \Mﬁlpb’hma K, Kohno S.
Ghrelil HrhARs Q&eee %licgnﬁy Bbigh &Péatc sﬁﬁq B8O dATe HSES 1gagﬁwavs and

accretion mass, a at ed from days

capsaipig- S@DSLBVG(@@@GIFF@IOH@ lmfatsﬁe@ddsﬁasapembrol 79@@@);39(1%51609 14).
ef ficiency was reduced by NOX-Bl1l-2 (SOT-D- 109)
i nfusion on days 1-5 and this effect was not observed

The pulglivatiary of Bob8lt esuly Q[Ksbel‘ng, Hhhihrtgh@, Sﬁmlﬁeﬂmotzl\a B, Andresen V,

Kianp 3 Y ey gt YRahAeh e e S REREMER NOX-B11

1nh13ii@>ﬁe&b§mﬂul(a§9}r 2k 3QQ)ccnialckmEtedr b&ﬁjheﬁa@ BRREA td AR, olit. Bb6> Jun 30,
(FI G 4E of Shearman et al ra). In contrast

Epu gt of e JEPITH 3 SRR AR JRISHOD kbl Bofirue induced by
periphbralVgieBl bpen ABRTisRad AP ddpf %iﬁélﬂx %%Iy \,\’f,éf”’glﬁ(ﬁ%{le ﬂﬁ)igspemﬁcally

even after correction for total b
in thgfposiizs raeamolegroup Teatnept awth RB tand Sotng) agheelini @shiele/ghrelin group)

s8Rl s T a5 58, e I Bt oy e
(4.94 o.aﬁcg/k@BMé)rcohqﬂ:;edao mw}ﬂcﬂmhuﬂe gdmup el B+ PSS e/kg-BeLIe<0.0002)
[ S, In chronjc infusion. studi W 1ih ;
(FIGHE, Ik Soes ot sl Biph sty Bt 0 Bine ofSniotelmen S0P B (- SOT-C
= BEIME) blocked the stimulatory effect of ghrelin on food intake (0.58 £ 0.58 g/kg-BW,
p<0.0001) (FIG.2A of Kobelt et al., supra). In contrast, administration of a control Spiegelmer

consisting of a random sequence had no such inhibitory effect, leaving the ghrelin-induced
stimulation on food intake intact (4.77 % 0.66 g/kg-BW; p >0.864) (FIG.2A of Kobelt et al.,

supra).



wi'ld-type mce, a significant body weight |oss was
observed upon NOX-Bl|-2 (SOT-D-109) infusion in
wild-type mce on days 1 to 6 (see FIG 5A of Shearman
et al., supra). In contrast thereto, NOX-BlI-2
(SOr-D-109) did not alter body weight in Girl. -/-mce
(See FIG 5B of Shearnan &f al., supra).
~Addi tionally, NOX-Bl1-2 (SOT-D-109) i nf usi on reduced
daily food intake on day 1 in wild-type mce (see
The iEhiBitoyCifstt SHEQKARI (e=t SQaT-C Blprapn f Bkdp@V@S@'beBmctly dose-

depepﬁilegg) Idggeug_ﬁ gnngb%f 1@ e? 'Nd}? ?ﬂ (HTE%{'P 0L I )Bcftfft'%) had no effect on

see e arman e
ghrelﬁi’t birfulttien pf food rmttaker(\m@ Pk Kdbelt et b sn;ﬁd) (Aaxmal&tmd:chate effect was

obsef Tt At 5l by QORI 7 S e Bl Bokbiy dost lvel e

stlmlgﬁ’teﬂﬂﬁfdcp@f Wb Bl dHhGinUELing thet fivet 30’Eﬁﬂlhfé§m§1hloﬂ&ﬁteﬂ %51 + 0.66 g/ke-
treatment_ of said di seases. Respéct i ve mark
)l

BW phd o1y SheledaY Ge0ddo s Bmeima r@lﬁ%&.frﬁpbéf gl supra)-

cardi ovascul ar risk factors, such as for exanple
chol esterol and | ow aerobic activity and general
The pubdication dfifcameoes sl (SeamaeilghiVv mﬁ@gﬁn@mg STHwibling DS, Mazur P,

Ge Lng’@an%&in?g SS rSdngm{v?e }PEeHQ&/%% e nown ft] Qﬁrahsatlon by

re |n princi I'n any orm
a Rilmneacdeis Iﬂchdl-éBM Aniehera&s Qbesﬁtypn Engirindubed Obtse Mic.; Endocrinology. 2006

ad t : .
SR S 55 AP R o T i b B3 e o oo
1ntakrégl¥mlb @dlta@mturausﬁ 61 Bfi- gHrélﬁxaE’.ﬂt@gelrﬁrMD}JBll] t2S0IED-109) in Diet-induced
Obesar{EHAY EHF. HOE SPoaHERIs NSOELAE AT Pel0%effion proked weight Toss

comba[?&f AN@aabisWddFIRT, at&eéf@?l@ﬁ’nﬁh\éeﬂl sRplah & grididagt lQ:fdy weight loss was
admnistration that is the | east invasive, whi

obsegred avithOBHB1 La¢§OTHhN 189)nfusine on dayselcthraugl 19 p@s@m@av 12 compared
o ve§1 Préait c{] mlc% Lg {i%;seldth}oglﬁ% 19 Q g(ﬂbt thg @Anugpg]%lg%%kﬁéxo(@on’(ml SPM)

_ har naceut ical ¢ n conprises
mfusmgrcmb (Ph@ Oh el \ehrcleamCtb&tralcSiiM)j ﬁygiawdﬁlﬁi@xrﬂﬁsfénﬁused mice gained

o A A LA BRI SRR o v

of 11838 \Whd tﬁo§ehl%cﬁ{ring dyblm el a0 Leivaralgy o8 0Shg.bAIBINOKB HRY (SOT-D-

bi nder as dis d in .caonnection with th
109} SRR BEAeH ToPo ek SEREHGY G8F SLGdhdR eTgarmay ¢f al. supra).
Sigrfifilahi SffeceTBR Guflifttive foHCnRBWERE %Hﬁdrﬁ‘eﬁ' orC@YPASE b @&npared to the
conprises a further pharmaceutically active agent.

vehirls sypuprang oniiaypi dd e comparehi B ce Pﬁ@%ﬂ@%@%ﬁﬁs 42.61g
on cﬂ‘gﬁ% g@@ﬁgh&gé' HFO?%% 1mah ee% al. h przﬁhz@ﬁﬁ?&?dlﬂ 'féé'c’i efﬁcwncy (weight

I'sSc urther aspec
gmntﬂeekcr:ul gmesttd) whieh indmatas énowalf@memlyttbe wodendrgyiwaoysed lﬁ@r accretion of

treat nent .of. a e f tr
o G B3 B R 58T B D o b A e e
efﬁq@éiﬁ? meﬂdﬂ@dlﬂ}’W@Kt-BM@ asm'nm l(ﬂﬁ) iafusior @atdagnd-Safmdtthie effect was

nucl ei c_acids according.to_th sent L. . .
not observed from days 6-13, suggesting that the tran51ent reduction in weight gain was not

simply due to reduction in food intake. Additionally, treatment with NOX-B11-2 (SOT-D-109)
Q/ .

altered body composition of DIO mice (FIG. 4E of Shearman et al., supra). In contrast to no
change in lean mass content, fat mass content of NOX-B11-2 (SOT-D-109) infused mice was
decreased, even afier correction for total body weight (FIG. 4F of Shearman et al., supra). White
adipose tissue depot weights were not altered by NOX-B11-2 (SOT-D-109) infusion and control

Spiegelmer infusion did not alter body composition or white adipose tissue weights.



invention. In an enbodi nent, the subject suffers from
a disease or is inrisk to devel op such disease,
whereby the di sease is any of those disclosed herein,
particul arly any of those di seases disclosed in
connection with the use of any of the nucleic acids
according to the present i28vention for the

manuf acture of a medicanent. It is to be understood
that the nucleic acid as well as the antagonists
according to the present invention can be used not

In clﬁ&hf\f %‘?ﬂ me‘g w{ﬁle 2\%))?15?6:1 o?;@ét )r}l“éh eppllé)gglfeﬁ?%%ct S ]ge D%(f) g%rehn—deﬁment and
wildRsd indde| arsig:‘uﬂﬂahﬂ"bdtﬁigﬁéi‘éhi Rsd 08s bBaRIMaIFBRINGX-BNLE S l(re@T-D -109)
N obeS|ty For the same purpose and/of for the sa
infusionyinowEd-{ype Tige PRideyné tel 6a(§ - S4soft Hearmmnagy @hi s1upsa). In contrast
thers® W@ﬁm i@somﬁl@g)e(ﬁé%t hﬁ&%ﬁ% Wit %7#?%09@5&?&1@ 5B of

food additive, a neans for weight control, a nean
Sheagppreet tlo B rbddlamlbr W@Ié@n@ﬁ-la IOA) mfmpors ir¢duoe daily food
[ [
mtakg%tgg{a Ell}s?tglél‘ag&:or Zée% i ﬁc %fﬁle% | nveﬁlpraa @A Hg? (SOT-D-
109) UlleBSiOfl did mn yltemﬁ"oddhﬂtahé of GhEnt mixegste FIGr {Iv6LSheaABan et al., supra).
preferably used herein a diagnostic or diagostic agent
or diagnostic neans is suitable to detect, either

It is GHIHRC tHeypredeni HEFeRtRG! thitt GBIBédidkment ﬁfﬁﬁeﬂﬁhyelﬁ Rt @i#RoRy used, in
descri bed herein and nore preferably ghrelin as

rinciple.c{oF HePTRYEGREPT, Of Any: oh e cdiseases wisclesehia apanecdign with the use of the
medlgéﬁ&[tqurtﬁe BB SR8 RS sd 63 CR dsBEGivD &laBlels thg—lgﬁxr are selected from the
di agnostic is suitable for the detection an
group epMpysing cytioypseulaf l'ltSh dacters.swelles forapmemplie chakstsol and low aerobic
G etection is
acuv{tgélggﬁédg}[a? E%torgﬁaf#cggg[a@ 3‘;8?1%1@ mIag%ghe e%ucl ei ¢ acids
accordlng to the present invention to ghrelin. Such

bi can ei ther directl ndirectly be . | :
epicaRey 2o 1%8&8&@&????8%@?%%& 1 AL SRS Brariole, in any
formt kndwie to @itesnes kikilleddini thet € ArprefefRGObN@ASInidtAfon is systemic
nucl ei c acids _according to the present invention nay

adminisiatiens moze prafrEablyhy Epccion ohtierpatively dhe mefispment mawéve administered
localBUCIRhé ach@ds 8F CUHinMGration t E@nﬁs@s‘?ﬁ&amdsaﬁ%m R, entoneal and
preferably the nucleic acid bound to ghrelin. Suc
subcytameous, ner pYUSTE, OF Hilapasab with peeferenasrgiventie thyrroutp of adlmmstratlon that is
ﬂw1§£ﬂﬁ§é§%ﬁ9mﬁ99kﬁﬂﬁiéﬁﬁa enzymatic and fluorescent
abel fnprincipte, all known assays devel oped for
anti bodi es can be adopted for the nucl eic acids

[ di ng t he resent reas t ..
in & 35505 Skt e Pt BRG] B e cRiehBRGuhcal compositon. Such
pharthaceg€ital Rbmgodigornetehprises acieght ohdlof BB A€ Ycias s&wsdmgswntﬁe present
unl abel ed E@Bget bi ndi ng anti bodi es the detection

invenjjons @ MPiFTatyne PEAFmRRE Ut Rl AESRHOLE Rindsh FycRindsr ¢ be any binder

used rﬂiﬂ}‘dcr' 18w fahihe 3. a6t ¥&ticRRRY TRl Gin@hds fah’g O Rk SR discussed in
| abel s and  bind to the target-binding antibody at its

connegtion, wigh fermanvfasture of thesmeditamenh distleded harsing In a further embodiment,
the pﬁgrga%&ﬂggycoﬁ‘xposmon comprises a further pharmaceutically active agent.

It 1s within the present invention that the medicament as described herein constitutes the

pharmaceutical composition disclosed herein.



30 nucleic acid according to the present invention,
the nucleic acid is nodified wth such a | abel,
wher eby preferably such a | abel is selected fromthe
group conprising biotin, Cy-3 and Cy-5, and such
| abel is detected by an anti body directed agai nst such
| abel , e.g. an anti-biotim%nti body, an anti-Cy3
anti body or an anti-Cy5 antibody, or - in the case
that the label is biotin - the label is detected by
In a fertiree pipeeet the Pregentanvetiion whelated ne b tietiddyfobihe drebtgneht €ftd dubject who

) Sych_ant | body, streptavidin or vidin.inturnis .
1 neﬁHePErﬂ’ﬁk‘y “ﬁ%ﬂ}eﬁeaﬁ\ﬂe@\gﬁ they @%ﬁﬁté"%t CQEPHsiSethe dgunigiration of 2
pharnfadelitRany la¥eve RASYHTRIA £ 1045t ohd BOHRSERIMIC aiBe lacdordik® 1@ e present
i secaondary antibodég. In a further enbodi nent the
mvenfier | 18i & FRPULIREHCEN whicgtauiem Apmtddisease ioRveift igntoadayelop such
discadetBElEd t@dsé@is?@%f@os@ dReReRthLGh 85 '&ﬂhr{%@sof those diseases
~ wherein the said detection neans is a nol ecul’ar .
disclosedh ¢ iponneTien rvdtth duolissg gt ofy wb|tee mheleic basidsorechmslingntowthe present
. : AsXels) ' ' rt. In brief, nucleic
mvm%é?ﬁ% pro%nelr;f%t F?ﬁagggk%ﬁgg'referred to as nol ecul ar
beacons, are a reverse conplenent to the nucleic

It is t?meglf’r}ds 1as olsgtp%totg%) %P gllcsﬁ%%f% \?ng ﬁhémtérggxga:ggﬁlétbsteagg% i%g % the present

inventlei et tetisedperrondy axcH meditandniner fou tHeahmubtudle SPIMRkE AL, but also
fl ugrophoric groups of the  nolecul ar beacon are )

for Caspsls B QsRnPERCHES| MR r?&‘frdatoéh%\ﬁﬁélvéme?tﬁg ghrelin in obesity. For the

same blpBELARRNGE: Bk GRL reaRin8 MR RBle}e Rid KRAINR thdlantagonists according to
Intensity. This change correlates with the anmount of

the presrat évenaen dan Bangrideaspr &odradditiVher mesnsyfor fugight control, a means for

. L . _ Coacti . it . ahrel i
spperfl ST b} A pAincRLO TR Pl Poth el gTEL b o el oo the
antagorgstm qacserdimgarod theeptiesang ueentisn kmove Igd for sonf stk lafaementioned
in the art. It 1is to be understood that such assays
PUPOEHh al so be used for the detection of ghrelin and
preferably bioactive ghrelin as will be outlined in
the follopng, It wll. be acknow edged {hat the ..
As prgtarehly it Pf%t}h?l &HagRogs ?fg‘?%%“ﬁ@& i dpgrsticapedisds yitable to

detect, @ithBe dir@t®S&NndirBURN Ehrelin, rbferaB8) bhielih Ak |désibb®Wele}f and more
detection of bioactive ghrelin as defined herein.

preferaplyi ghirelimies Wesaribed hiersd i genngpiics) wWith dha verioug edisordesg) and diseases
R h -di; 1] - t

o BRA S AT S PO o 18855 Y of y of

disordehe prrh ylisoases rregneoesiyr descvtiel] |hebain. Qishidstestidois pdseiblpnthrough the

. ..Sskilled in. the art. .In ¢ ection with th etecti.on..
bindifby {18 gbiBic 45 eborablt UL BRI bR S0 BRging can be
eithert diectlf @ir linditeedy Sk ajesectedalhe pespatititte meetitods @A neeand e Hkmio®m to the

to_be tested for the presence of  bioactive ghrelin, .
ones Yo g e SR S TE o iR B R0 PPk mtion may
comphif @Mab@Nwhich allows the detection of the mucleic acids according to the present

~ invention, preferably the nucleic acid bound to ghrelin. Such a label is preferably selected from
the group comprising radioactive, enzymatic and fluorescent labels. In principle, all known
assays developed for antibodies can be adopted for the nucleic acids according to the present
invention whereas the target-binding antibody is substituted to a target-binding nucleic acid. In
antibody-assays using unlabeled target-binding antibodies the detection is preferably done by an
secondary antibody which is modified with radioactive, enzymatic and fluorescent labels and

bind to the target-binding antibody at its Fc-fragment. In the case of a nucleic acid, preferably a



31 (c) reacting the sanple with the nucleic acid,
preferably in a reaction vessel whereby step (a) can
be perforned prior to step (b), or step (b) can be
preformed prior to step (a). In a preferred

enbodi nent a further step d) is provided, which
consists in the detection 806 the reaction of the
sanple with the nucleic acid. Preferably, the nucleic
acid of step b) is immobilised to a surface. The

nucleu ﬁéldca@cdf&motta thd,n eﬁéﬂt ﬁrﬁ@ﬁtldhf ﬂa: MRRGE held iVRASEIEEd SWihhsuch a label,
reaction pl ate, or the surface

wheighy regaohiy sug Az é?dseiqqteélfam ihe-d2p i ROopBRSiRg bighipH-yd and Cy-5,

and duGh labeXie MBleSred %ykéﬁﬁﬁimbo-ﬁp ﬁnédfé@@aidsﬁﬁfch @eﬁ‘)epg t Reanti-biotin antibody,
nucleic acid to the surface can be made §ny nmeans

an arléh@%ﬂltttbosilﬁer om arfi-Exp ptdddy.mr t fretha caseithas r&uadabeg is Hofin — the label is
dctecﬂég ﬁ@g&:ﬁf?d%l%g apﬁﬂk aﬂiéﬁl!ngtﬂ;eaél? gﬁp‘tg)ﬁdel%% |35Lﬂa£ﬂéf§g§§ strteptawdm or
aVldl@hemlmaiS mgﬁdabb)emnélﬁtdt\h&l gueshecsve label, ¢-Bea mdodaefive, enzymatic or
| 0 thin the present invention
fluor %l?ﬁ@{% eslegénél%ll%' Eﬁ‘ d \r{mndi rectly immobilised to a
surface, whereby such |nd|rect i mrobi I'i sation invol ves
he use_of. a further co ent or a_pair _of
In 2 Fifhgf SE‘PP%‘FP“*‘BE\F{SH@F ic S OJRGHIeh aFeoRfip i B tinyegtion are detected or

analﬁé@f)? habtindadet&aOR ﬁiéa@ls Whkreth e gt fdeeati dnymédt & Aflofecular beacon.
with the nucleic acid to be i mobilised which is al so

he methodelegy ©b melequiar dearoniis lnqyar tnpersons sliilled i theendi dr bsief, nucleic
ac1dst b&! WAiIEH TN L1sO et G ﬁ%lrﬁdl&lﬁaﬁ'ﬁi %o(ﬂst;ﬁ ar dsfe lement to the
e Interaction partner 1s pref erab y selecte |%
nucleip gcigs @uppledﬁ&eucgtm@d r0é lhebr@h%ccbmuse qcfdluypxeptpades” the nucleic acid
ti Pr ef
samp% ot Q ﬁée ?&F%Q(g poRan, lggglag 7 the n%cl% ]ui’/ Sangzle ﬂle%ﬁo&glf)%% groups of the
moleauﬂm beadyn arélseparatad wh&:hyesutthm d dfltaﬁgemﬁ th@ﬂucﬁés“cémrm gngl, preferably a

nucl.ej ¢ .ac r ef a f.uncti ona cleic acid.
Chanﬁfo}nén PeiPe t[glﬁl‘il}‘ c"ﬁ"P {WF 18t Aot t.%&ﬁ #§1ds gample present.

selected fromthe group conprising aptaners

spi eg §1ners and nucl eic acids which are at | east

The 6%5'?1’91 r| djseriggRpioen¥itiencive and Ren-hinersiecetiglingceprding to the present
invekt¥nl B8F b@pdrEs ARl n¥g e ekl f@%ﬂﬂlquéshﬁ kﬁb‘i}ﬁj bfﬁ gerggns sRffled in the art. It

nucleic acid to the surface i s nedi at ed

is to pguplerpiapd ithas syolt aspaye chbrspbe wyedrfor @e@l_qtemﬂntqf -gbrelinjangd preferably
bioaéd% $ih 120 kiR BE blffihed £ (R 1%518&&2' y a pair of

Intéraction partners or an I nteraction partner

conS|st|ng of a first nenber and a second nenber,

e i ok k] PSSk 3 OB R LS Botoe o 0

presdn® iXfentiGYRNill S;Q&ldﬁ}/aﬂtywlo@whﬁaiéﬁ:chaﬁl of Bidattive ghaflin hLdefined herein.

action partner_is preferably selected fromthe
Addl&%fﬁ{a e plopriveogirelin &7tk BF id5iTot5d aPAR ra8d thsnRsy ﬁevrﬁgmated the des-

ocmmypgmrehﬁ%gt ab8k BheRl Al fBll@vﬁﬁ{; PréRBErRVHRdrhy A ﬂ}b&fdhﬂss will be

and neutravidin, Preferably, first nmenber of
obvigysi fpr &e OPﬁﬁleﬂaémtbﬁaIpart ners is biotin.

In connection with the detection of the bioactive ghrelin a preferred method comprises the

'f0110wing steps:

(2) providing a sample which is to be tested for the presence of bioactive ghrelin,

(b) providing a nucleic acid according to the present invention,



A preferred result of such nmethod is the formation of
an i mmobi |l i sed conpl ex of bioactive ghrelin and the
nucl ei c acid, whereby nore preferably said conplex is
detected. It is within an 32 enbodinment that fromthe
conpl ex the bioactive ghrelin is detected. Mre
preferably, the bioactive3ghrelin is detected by a
detection nmeans which is specific for bioactive .
ghrelin. In a particularly preferred embodi nent the
bi R@Q&dc’ﬁﬁ Eﬂérsﬁllngﬁ with tHehRGiS Qc1@>’pré’feﬁ§fyeiﬂta rQRGSE el -
whi ch de ects both bioactive ghrelin and
non- bi oacti ve ghrelln A respective detection nEans
\é\‘;gvﬁg'ebyc‘ stﬁﬁ (26 %%P g%}f’ nég%lls 113 (ﬁﬂ l& £t§pn§o§ re?ormed prior to
tham¢&hose part(s) of the ghrelln which is |dent|ca
in both the bioactive ghrelin and the des-octanoyl
ghrelin. Preferably, such detection neans thus binds
In atpeeferrdieerfbddimentnaturthadstf d) Bere¥idel, whichyonsibts lie &%t détéction of the

iy B 8l e omlD, Tt B e N LS 1)

immih ST t'b%dsuﬁjﬁl:e? It QAR A, HeSth sktedcB OF b ShctidEAiSel WML 2 reaction
is selected fromthe group conprising nucleic acids,
tubepy I"‘S‘/’"Bé’ét% Rlas, orfhe safass 04 Adlevign coBparbi, sueh seagiorevesssl shch as, for
i dhs
cxaflc WGED, e GAR L 8y66r B0 ioth Wl ABBCEln e by any
meaphletownite tisaensk ekilled mghpare dlcmdmg\, bitenot limaed ioonommtelnt or covalent

Iink%%.%ge ﬁ%l Ehl%fslgnég e|1¥ epcgb P%iz v e;goﬁeﬁ’t iRty 88? ﬁétweFrégw surface

and dife Iilucimda ad:ldSHngem, it I’nst ellsamthcm ﬂaega'eieﬂ‘etnvafhohl thscthi \Mcleic acid is

/ or ct ano n on a_surface, preferably a
it GranOlg el it aBOEDY Ay BEJECE HEMDHUGHge RO te use of a
furttRAICbRABEndnS odlef pAedr aﬁeﬂaaro@ pur@ed. Bued el YodporBO Y preferably a
in connection, with the respective nethod and nore

comﬁ?@ﬁe‘f’}&‘ﬁh )gpicéﬁﬁg}ly dpigragly yigh ear&ck;gc acg@ |tc3, b@ pmmbglsed which is also
refelﬁéd)foeésnﬁlteré’dﬁ@n E}J‘BI'H:\QO i ehub E‘netdkh@é rth¥ Afth ?)ﬁg'ﬂﬁ%féiéamd to the
his enbodi nment, a particularly prefe
Surfatet B@.ﬂt intmacten pertie inpreferitey selecediramdbe gnong comptifieg nucleic acids,
T e T Y e —
preferalgiy ed cnlchbna]s aitélody.| Atteinttivedyy the idieraetdr partwsr is a nucleic acid,
i ndi rect b tect d. Such detecti lso . ...
prett 31 o er SBTGR i YT BRI o WEAE il pcid s selectd
ﬁ'onpthefgﬁﬁ@tdomprﬁhfg(hp&@ie%; tpidpdlmhent) adden@leRlgRidsGEAER Sl least partially

nucl ei ¢ aci_ ds, ypepti de proteins and_enbodi ments
compigmER{TY, i ﬁ&u&u%%a@ﬁnéh@ﬁﬁé%ﬂ%@a% gpbpdimeny, the binding of the

ucl6i8 8@ 1h o BRARE is Mkl B A BB YpaH8 GhibiabtionWarkB Such multi-parite
nucleic acid according t0 the present invention.

mterﬁﬁrog pagper is praferabliriaquirmd pmteraction pasmen @r ae interadtion mgaq:rs:onsmtmg
of a first ﬁleﬂ}%lexe%l‘h daa{ech?ﬁggrﬂb er 'ikzﬁJ}Ser %@ ?xﬁgt] Hl%{n%c",r is @omglésed %y or attached to

€ secon n neans
the mprekEicacié dne fieodtoreinhembatas eitdchedito or compnsed by the surface. The multi-

partite interaction partner is preferably selected from the group of pairs of interaction partners

comprising biotin and avidin, biotin and streptavidin, and biotin and neutravidin. Preferably, the

first member of the pair of interaction partners is biotin.

A preferred result of such method is the formation of an immobilised complex of bioactive

ghrelin and the nucleic acid, whereby more preferably said complex is detected. It is within an



| abel . The detection label is preferably selected from

the group conprising biotin, a brono- desoxyuridine

| abel , a digoxigenin |abel, a fluorescence |abel, a

W abel, a radio-label, and a chel ator nol ecul e.
Alternatlvely, t he second detection neans interacts

with the detection |label 3% which is preferably

- contained by, conprised by or attached to the nucleic
acid. Particularly preferred conbinations are as
embd‘dﬁlhéxﬂvﬁat froe thet@eiplen theabhctive ghirdlini 13 &étéct&h eM%ﬁCpﬂéﬂ:rably, the

detection neans_|s an anti body directed . ag

bioagtive ghyeln ¢ dgigeled PY 2t drtecher &?t“i‘so‘f‘ith%b%fPeF@ckﬁObP}%Ctﬁ’ﬁthmhn In a

partidul@1ySHERALd @ﬁlb@&hieﬁﬂth'éﬁﬁ&‘éwesgtﬁ\&uﬁ‘é igdicBte@ "byaé“dei%ugh Pheans which
carrrglng nol ecul e, or wherein the detection |abel is

detecsi Rath hioagityeteheslis aad Ren-biveetveichielifeans i s a
streptavidin or a stretavidin carrying nol ecule, or
wherein the detection label is biotin and the second
A re&pedzté&@tdewntimmmnmswshiah reaintcompliatice woth this reputerngui dj for example, any

[ryin o) i.on
detechBh TR 3 Wit AP B o e bR il i o
the bmacm\mt ghibehihyand Itheaiet@dtaagﬂl glhﬂmbl?refaimb@e sehydetdcdom teansrthus binds to

erei n the_detection Ia el is oxi genin and,t he .
the SRRl 04 B6 LTS F S 29 PROY ‘ot JOTety formed by the N-
termid@ hith the di-G@XIoGEEIHS chh. MperRuArY Peféleddeddid8n ndagd isi Sdetection
a chel ator and the second detection nmeans is_a
means igh A ealectrsl Tomyfhe @y eompsisiie apeleicerpids aplypeptifes, proteins and
l; cid. It is
antlbg&t:g%é ack ngé)\,iﬂéfd‘g%aﬂﬁ%tw’tﬁﬁ? ‘téhglg%l%gkmég n?%laﬁtat ion is
al so appllcable to the enbodlnent where the nucleic
tta [ e. rb di ment
The Ifﬁ%{h dd erﬁ} g° Kt cﬁg? ? e%a a#se o?n ns S %1%{”' gh tshrgalo%zedt from the
reacttohe/essat whmhhame@mbﬂmbnen ub'édrtahabqurm dtep @. aI so W thin
the present invention that the second detection neans
is detected using a third detection nmeans, preferably

The flReholiiohfbridet RCA if@thefRabSdinfenflAlsE HiZe/ BBp ofMBinthobilising an interaction
preferably showi ng an enzypatic reaction _upon

partnge ob 1OREHF AR Lo SE MRy TR TR Sh%@ﬁspresﬁmhlhé PRfppeas defined

abové %I?é?éﬂy‘:tﬂe %&%ob%aﬁ%@@ﬁn@@ﬁs E@&ﬁ G.ﬁd ﬁ%ferrﬁﬁj/ al élﬁ)% in connection
nore preferabl % radi ation emtted radi o- nuclide.

with fﬂr%neare&bwmeﬂnh anthmoge prsfesably GmnMﬁ guql@tc gpidsirolypaptides, proteins

and glﬁi Q{els g}% %Eglg/ ‘91{'10{1@ teﬁ-fb@&ﬁﬂeﬂ@ % tl'.lif’]s t%odﬁﬁé‘h‘?ng particularly preferred

detection means is a nuclelc acid according to the present invention, whereby such nucleic acid

may preferably be labelled or non-labelled. In case such nucleic acid is labelled it can be directly
or indirectly be detected. Such detection may also involve the use of a second detection means
which is, preferably,. also selected from the group comprising nucleic acids, polypeptides,
proteins and embodiments in the various embodiments described herein. Such detection mearis
are preferably specific for the nucleic acid according to the present invention. In a more
preferred embodiment, the second detection means is a molecuiar beacon. Either the nucleic acid .
or the second detection means or both may comprise in a preferred embodimént a detection
label. The detection label is preferably selected frbrn the group comprising biotin, a bromo-
desoxyuridine label, a digoxigenin label, a fluorescence label, a UV-label, a radio-label, and a

chelator molecule. Alternatively, the second detection means interacts with the detection label



Also in the enbodimrent wth an interaction partner of
bi oactive and/ or des-octanoyl ghrelin being
i mobi |l i sed on a surface and the nucleic acid
according to the present invention is preferably
added to the conplex fornmed between the interaction
partner and the ghrelin, ti’e 34 sanple can be renoved
fromthe reaction, nore preferably fromthe reaction
vessel where step c¢c) and/or d) are prefornmed. In an
whicle ibprtiferebly cohtrinad blyecempised wcooattiched to theheucisie agifd! Particularly
ent.j.on. conpri a fluorescence noiety and whereby
mﬁ&?ﬂ% 'ﬂﬂﬁﬁgﬁggééigﬁ“?he fl uorescence noiety is
dlfferent upon conplex formation between the nucleic

acid and, bioactive ghrelin and free bioactive ghrelin.
| thea detgstionelabel rip diteARd theesssord dpiectinn meqns i an antibody directed

againél®ibtuA bl ¥W8etfy the nucleic acid according to the
present invention, whereby the derivative of the

nifed detectipn labed &wahg@dahe secand dsieetiqn menssie @ptavidin or an avidin
nosi ne repl aci ng adenosine. In a
pﬁﬁ?é%%g ﬁﬂm nent the fluorescent derivative of
ad&n dstecton &belt isebiotinl emdsthaesecdmd  detéation haeanembcadsimmawdm or a
strotal conpl ex conS|sth of the derivative of the
W 81 TS oF W%Hio the present invention and
t ke deweeidn Wbelghir Blotin dnd thet @esreld detsitivg inkatdr RSE @BG®Ravidin or a

In.an enbodi nenf of the nethod a signal is created in

neutrayidig cpgymgmolscpls. 914y and preferably the signal is
C i kiR devdctibn 1B61 i6 Qr‘tﬁr@xﬂbfdaédx?ﬂn@iﬁe BhP8 &6donY Aetection means is
ghrel|n in the sanple In a pre rred aspect, the
an an SRig( ABANSH BTFORA-ASEXYHIADS. QleWherpinat es, where
c dozied, jnath V, I S
GOREADREI BE8 ie L ERBIEeE prld e Wb RPGUL A ESES dandbody
directgé sgahst digo¥igeninpwve sequence of reaction steps and t he
various enbodi nents described in connection therewth
are, in principle, suitable to detect both bioactive
whergihrth¢ idatectionelabelcis anciydlatghael the snchd deetioprreéans ablayradm-nuclide,

o Rl sarr e R A of [l mafiRa o B aue Rispeif i to be

biagRidwi¥®: 8 i ki kindloflc8@Binafie isOdisd plitdMieloatié e@Bodiment where
partners and the nucleic acid according to the

prtes BRtleir gigie iagached te the susfaget1g %lﬁ%embp@mepylt dopedpred that the
t r&@te@ﬁ&?ﬁbéﬂ@aﬁbﬁ&l th Bhe ihferacBbh PRt e, it is sufficient

that the nucleic acid according to the present
i nvention which is specific for bioactive ghrelin, is
F inaltyjr gq%ﬁ%g Wi &Jgfqgeo é]itff %Ift my%fétgo ktggtgdé% gecom% E‘e%jcuﬁﬁ fife Iaxflsylk Bgtected using a
third slecbtibe nicnag pa'sfei'dbbf tres thiirkd dﬁtemnanédny S &nf cmzyme more preferably
bi oacti ve

| t |
show RSl HRHEL HOUP PR HoR (9 g HECHy T eion gl o the third

- detec@bn nidBheki 'aﬁneaﬁ£ &r AeRbing Ika@itahoxb |n‘itﬂf§ bef@ a8l ¢&didtidn afskted by a radio-
des- octano‘}i1 ghrelin. For such ose, a nethod
nuclide. Preferably, the third detection means is spec1ﬁca ly detecting and/or interacting with the

_ second detection means.

Also in the embodiment with an interaction partner of bioactive and/or des-octanoyl ghrelin -
being immobilised on a surface and the nucleic acid according to the-present invention is

preferably added to the complex formed between the interaction partner and the ghrelin, the



preferably identical to the above is performed which
uses either detection neans or interaction -partners
specific for des- octanoyl ghrelin or suitable to
detect both bioactive and des-octanoyl 35 ghrelin, i.
e. the overall ghrelin content or the anmount thereof.
If said. interaction partrm@ or neans is suitable to
detect any ghrelin, regardless whether it is bioactive
ghrelin or des-octanoyl ghrelin, the overall anount :
sampRfcal BE Bdrh Vel HdhPIhB 8&hctith, nitRe SRIPANY Edth e rasliciiNedled dhere step c)
by the readout of such nethod allow ng to determ ne
and/or fearpprafemedge of bi oactive ghrelin in the sanple by
quotient formation of the val ue obtained for
bi oactive ghrelin and the overall ghrelin content. In
In ana:nfbudmhmllt thesrm‘h’uh aedaccording toethh poesest inwaation gomprises a fluorescence
mmesgg%loc rﬁ O¥/| %ﬁgr%%ce%ceei%ﬁ ﬁ'xte]?%]l?o\%scg&gee Io{égeﬁggl gl(':e t alp%n complex
formatieh detween thmamifmomd atddriceetiveoghrelan ambﬁra badictiie ghrelin.
specific for the des-octanoyl ghrelin, such as by
being directed to the Cterm nus or the NN term nus of

In 2 SRhe! ERbb@skhnGetliBlelt- A5d am@mlenmivet@f thd heclab i adebrding to the
ghrelin thus determ ned, i t.he anount, of

preseplaigveioRn BFTeRY thel deRvaRis of Hlé%n‘bcéel‘é&@é‘&OfD@nFﬁé“ 5asiuone fluorescent
denv%veb bP %Ehé(s?neg lPépﬁc'uQ? QiMloSge. e Preeatd Attt Ohe fluorescent
ghrelin 1n the sanpl'e. The inventive nucleic acid may
derivétivetdf ederveing seethencadangsing.ng mat eri al for drug design.
Basically there are two possi bl e approaches. One
approach is the screening of conpound |ibraries
In a futtiesreadbodsnsmi ﬂxecmmplmd:ohsimng of 88 derigatpreaff dreabicieid apid according to

nol ecul ar. wei L b

the PG GIVFRER SHAEE BERERR YT & SeCi Gyt BOEeS
screening. Preferably, high throughput screening is
the fast, eff|C|ent trial -and- grror eval uat i

In ancrshRE Thiie ediger SERddn Caedyn o (bhet Seald = SR pgctorably the

si gna@ﬁ%ﬁéiafeda&ﬁl f};@ esﬁc%ﬁuﬁmn%f SIRFAE P fiG PRI QM. -
braries as used in connection therewith aré known

to the one skilled in the art. Alternatively, the
c d..ac [ [
In a B%%%—?e%doas%‘é%tt ﬂ%na(aﬁ?z[}g z% BQp X Elelgajgﬁvrvg ts Qrﬂergac‘)énﬁgnents are
immotatizedria thedeamiod osisgln as éesphheddéqugmdcﬁle we%mﬁna@%wm‘,tml vessels.
| ead structure. Starting fromthe 3-di nmensiona
structure of the target which is typically identified
The Ebbvﬁ’ﬁieh@dﬁ:e Fuedrtias s¥épk ayd ahey saridus cgnisdiyernty desaribeiain connection

net i C resonance ectrosco ut.er rogr
thereliig Frokt FRPCTar SRR A0 JGHCRRI DIRAERVE. BREL i on gcianos! ghrelin and
moresﬂréféﬁibw ﬁ%cﬁﬁ%ﬁ%ﬂkllﬁl §doedeattafibha rBhedin, TEIQ HPFYLEIEE. undBEthe proviso
one

sel ection is by a conputer, the identified
that f@@ eolpmssion ah b@aw@cgb@m g le?ét oRe:Qf g ifteragtjpe partmers and the nucleic

acid ?C%rpﬁ{lg ; go %‘1? sgnt %n%gﬁ‘lxs L@ gé ﬁ{cﬁﬁf d&@%ﬁ 1d Bibhctive ghrelin. In

e nucli el c ac acc € prese ent
principle, it is sufficient that the nucleic ac1d according to the present invention which is specific

for bioactive ghrelin, is used. The readout of this kind of method specifying the amount of

ghrelin contained in a sample can as such be used as the result of an analysis for bioactive
ghrelin. However, the result may also be used in a2 method for determining the overall content of
ghrelin, preferably both bioactive ghrelin and des-octanoyl ghrelin. For such purpose, a method
preferably idéntical to the above is performed which uses either detection means or interaction

partners specific for des- octanoyl ghrelin or suitable to detect both bioactive and des-octanoyl



i nvention and involves a structure, preferably -a three
di mensi onal structure, which is simlar to the
structure of the inventive nucleic acids or identical
to the binding nediating parts of the structure of
the inventive nucleic acids. In any case such
structure still shows the smnme or a simlar binding
characteristic as the inventive nucleic acids. In
either a further step or as an 36 alternative step in
ghrel‘hf‘ §. Eafp ANRlandGRbIgD cQfiefl ' Gfe bRBURT @EREANK Xaili NhRfrction partner or
dimensi onal stFfucture of those parts of the nucleic
mea:acs sigtablerid idpigettany ehreelinaggaydiesswhathar ét is Hraactivnghselisdorisips-octanoy]
s
ghreh gn no&z?t:a alllgaél%ggf %f sg%%}%&toﬁ{agegn ﬂm{hgr %Hé‘le g%r?ng%galfnééhaqgé l')}sjﬁé readout of
such dleftﬁoﬂf&lbbvmgf to @etetthine thegleeicntage bfisioadive Igbreii@sn ¢reasdmplie by quotient
eferably. a .small. nol equl.e or
formiiy of G VA SoieBebior SRR S Bt SRR PRB gt In @ frthe
embdsHitebntthe BiethSd Bthsad esREficklly Getes ey ottha/ ghfefin. KRAWRs-octanoyl
to the one skilled in the arts, appropri.ate ghrelin

ghrel 41t fE SXargPIE.cPe detaefh Dyt diesHOR AR@NS AT 1BisTagHem paftRers which are

specﬂ@yfop ehel QU tanoHCELERTREEH bd ¥ &ﬁ%a&%cfgaytobﬁe S@-Erxlﬂ&u@%r the N-
ows. The L nventive nucleic acid ?re erab
U

term@m e@%hlfﬁbﬁ* lagking tihe =-ogtanayl goietyi Thi P ﬁﬁéhlféiﬂtthé}é riatermmed ie
e EpPHE ot oA ASE ol EL B S0 i i

ﬂmoassﬁyomﬁmxﬂgmwhnumheauaﬂague woul d conpete with the
ghrelin nol ecul es binding to the spiegel ner which
woul d go along with a decrease in the signal obtained

The Biyeith® MREReadid eyl iﬂfiﬁér berslibé@aﬁlisﬁfgnfo(lhatleﬁgomf ghug dikign. Basically
antagonlsts may i nvolLve the se. o0 a ce cul t ur
there 258 BY0 BRSSIPIFARRI26NS HeDGOIPEOASR 19 the gorpening ﬁ@og}ppunfrwgaﬂes whereas

suchkédmﬁb%ﬁ@rl%rﬁlgest Bret ﬁ%fa?ib@)g Q6% InBMBMhd QRidRYcoRIRAd aﬁ,rﬁfes In an
| east one or severa of the |nvent|ve ucleic acid

emboiment Bieapieqning isa high thipughew sprerrine. Arefemhn m@héhrevchput screening
is the ﬁ\g?'é méﬂ?%ﬁl' 2h8-eor E‘%?@a'ﬁbi()%f c 8 fra ér f{s%ay. In best case
co e, r y the

for exa el in, part .
the anmlgsxagm aas:ned\m T holbmaticimnaem‘cmvm hibedries @s asaddn |csnnection therewith

sel ect {. t binds, preferably, inliquid
mBkFS 88§§9ﬁ$¥ht§ ‘rol may, e.g., be a peptide
which is defined in terns of biophysical properties
mlar,to hrelin, hut ich not .recogni zed by . .
Attt el frod peliord B todle Piegmet HePRAngma 2 et Tifigpal design
of dRREPPIIRaBINEradbnS CHBE AHesiBHTif e desIHE oF Al piidBaceutical lead structure.
|ngred|ents may be contained in the kit in dried

Startingofsern | the d@impesianal sty th farget Wijeh . Wmﬁélwﬁﬁnt%g by methods
suchGR ¥ Hysgrgﬁgl@) Pdphy O %ﬁﬁlaarciﬁi‘gn@ﬁ@ RlsSnaf Gl chrbscopyH rchBﬁ)ér programs

contain or ‘seéver al I ngredients of the kit
are fisadt herseaneh otiionght dateliaeesk icontainimgr seesurenrefi meny Ldszﬁrmt chemical

ComPcH'Flgf‘ ﬁg%e sgtg:ctgoﬁl llﬁ afelt l%g \é\équnf rlerp Lh dgn%'%ea goﬁlpc?lmﬁg’ &hn subsequently be

tested in the laboratory.

The rational design of drugs may start from any of the nucleic acid according to the present
invention and involves a structure, preferably a three dimensional structure, which is similar to
the structure of the inventive nucleic acids or identical to the binding mediating parts of the
structure of the inventive nucleic acids. In aily case such structure still shows the same or a

similar binding characteristic as the inventive nucleic acids. In either a further step or as an



and its various ingredients. As preferably used
herein, the termtreatnent conprises in a preferred
enbodi ment additionally or alternatively prevention
and/or follow up. As preferably used herein, the terns
di sease and di sorder shall be used in an ,

I nt erchangeabl e manner, ifi¢not indicated.to the
contrary. 37 As used herein, the termconprise is
preferably not intended to limt the subject matter

alterhativiegtepdn ﬂmraﬁi@mbdes@fbfh&ug%uﬁ&p&ﬁiﬂly ﬁ’lﬁ%ﬁﬂﬁém&éﬂhl &ficture of those

t d t the termconprises. shall be
pert Bl SRS Ao REHERI g RSHrOCORTBI Py RintiokHL by ghemical groups
- which! 4¥é i et fﬂ%m? Hﬁﬁl&ﬁfdem& %ﬁcl&@ |a!:19¥\% @1?15 mflfR ?ﬁ[ h Qﬁﬂp&)ﬁd different

such term The various
frompthe \pugleist agidrecanuiy @Wﬂc&uqhmmue@ lsaplcﬁarahlylg dnmallt elecule or a
peptilEesent invention and the target nolecules ghrelin as

used herein, the actual sequence thereof and the

internal reference nunber is summarized in the

In carsggfos\éq'eglgifx& %EI ﬁfnlpourfti 1g\1lianies rsuc}{ lﬁ b} uIsmgaa,\#%@éJeti't?iélWOsla% which are
lmoWrLlodﬂlb\AbWSkJﬂlsd lithe drts, hygpropriate ghrélin endibdues;-ghrditnl agoniktslor ghrelin
N 21 11 11 11 11 W14 114 LC ILL

antag(g,)msli;na_ bg gmrl\éMNSuﬁl\& cog;lp@mye) aspayfs may( be s¢t up 2 ﬁo]_le}s ’g}e inventive
nucldik bkig@l ﬁ)reférﬂblﬁfa)sFiéhelchvdﬂlch% ﬁm{%e?(bﬁgd?ﬁo)i bhelib acid, & coupled to a

Sohd{phase In grder 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.

The kit according to the present invention may comprise at least one or several of the inventive
nucleic acids. Additionally, the kit may comprise at least one or several positive or negative
controls. A positive control may, for example, be ghrelin, particularly the one against which the
inventive nucleic acid is selected or to which it binds, preferably, in liquid form. A negative
control may, e.g., be a peptide which is defined in terms of biophysical properties similar to
ghrelin, but which is not recognized by the inventive nucleic acids. Furthermore, said kit may
comprise one or several buffers. The various ingredients may be contained in the kit in dried or
Iyophilised form or solved in a liquid. The kit may comprise one or several containers which in
turn may contain one or several ingredients of the kit. In a further embodiment, the kit comprises
an instruction or instruction leaflet which provides to the user information on how to use the kit

and its various ingredients.

As preferably used herein, the term treatment comprises in a preferred embodiment additionally

or alternatively prevention and/or follow-up.

As preferably used herein, the terms disease and disorder shall be used in an interchangeable

manner, if not indicated to the contrary.
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As u%ulﬂe}é&%_}ﬁ%‘}gf# %neﬁ%ﬁljyprel%?rab LY }x%edge%ﬁq}lﬁgllt H’xeéubje% r%lt%r followed

—

- or dekbribell Bylsuch term. However, in an alternative embodiment the term comprises shall be

understood in the meaning of containing and thus as limiting the subject matter followed or

described by such term.

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

the internal reference number is summarized in the following table.
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shows an alignment of sequences of

ghrelin;

shows a competition assay of binding to ghrelin with truncated aptamers

, émbadi@entDaid 4Gantagdd nixybeQal@n, WhetziQ)
u
I

ligands binding to buman

versus the known sequence SOT-C (B11trc);

shows an alignment of chosen sequences of RNA ligands, which were
published in patent application WO 2004/013274 A2,

shows calculated secondary structure of ghrelin binding RNA spiegelmer
clone SOT-C, the sebondary structure was calculated with the program
“RNAfold” (Hofacker et al., 1994, Monatsh. Chem 125:167-188);

shows calculated secondary structure of ghrelin binding RNA spiegeimer
clone SOT-D-000, the secondary structure was calculated with the
program “RNAfold” (Hofacker et al., 1994, Monatsh. Chem 125:167-188);
shows calculated secondary structure of ghrelin binding RNA spiegelmer
clone SOT-D, the secondary structure was calculated with the program
“RNAfold” (Hofacker et al., 1994, Monatsh. Chem 125:167-188);

shows calculated secondary struéture of ghrelin binding RNA spiegelmer
clone F-12, the secondary structure was calculated with the program
“RNAfold” (Hofacker et al., 1994, Monatsh. Chem 125:167-1 88);

shows an alignment of SOT-D-000 derivates which are the result of
truncation and rational design experiments;

shows a one-point measurement for the inhibition of ghrelin-induced Ca™'-
release by Spiegelmers SOT-C, SOT-D-000 and variants thereof at room
temperature; cells were stimulated with 5 1M ghrelin preincubated at room
temperature with various amounts of Spiegelmer SOT-C, SOT-D000 or a
variant of D-000 the results show the percentage of fluorescence signal .
normalized to the signal obtained with no Spiegelmer;

shows a presumptive secondary structure of ghrelin binding RNA
spiegelmer clone SOT-D-109;
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to the signal obtained with no Spiegelmer; Spiegelmer D-109 and its
modified versions were found to inhibit ghrelin-induced Ca* -release with
same ICsg;

Fig. 12 shows calculated secondary structure of ghrelin binding RNA Spiegelmer
clone SOT-E, the secondary structure was calculated with the program
“RNAfold” (Hofacker et al., 1994, Monatsh. Chem 125:167-188);

Fig. 13 shows binding analysis of truncated variants of Spiegelmers SOT-E tested
by cell culture experiments;

Fig. 14 shows a presumptive secondary structure of ghrelin binding RNA
Spiegelmer SOT-E-19; _

Fig. 15 shows a presumptive secondary structure of ghrelin binding RNA
spiegelmer clone SOT-E-21;

Fig. 16 shows a presumptive secondary structure of ghrelin binding RNA
spiegelmer clone SOT-E-33;

Fig. 17 shows a presumptive secondary structure of ghrelin binding RNA
spiegelmer clone SOT-E-25;

Fig. 18 shows the Biacore 2000 sensorgrams indicating the Kp values of D-ghrelin
binding RNA (lzlones SOT-C and SOT-E;

Fig. 19 shows a dose-response curve for the inhibition of ghrelin-induced Ca™ -
release by Spiegelmer SOT-E, SOT-E-19-5’-Amino, SOT-E-19-5’-PEG or
SOT-D-109 at 37°C; cells were stimulated with 2nM human ghrelin
preincubated at 37°C with various amounts of Spiegelmer SOT-E, SOT-E-
19-5°-Amino, SOT-E-19-5>-PEG or SOT-D-109; the results show the
percentage of fluorescence signal normalized to the signal obtained with
no Spiegelmer; Spiegelmer SOT-E-19 and its modified versions were
found to inhibit ghrelin-induced Ca* -release with an ICsy of about 4 nM;

Fig. 20A shows the definition of the sequence boxes which are characteristic for

- ghrelin binding Spiegelmers;
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| FID2U Q 1shayd the sequendescof FOT-C510%,pOT-E, SOT-E-19, SOT-E-21, SOT-
E-33 and SOT-E-25;

Fig. 22 shows the inhibition of growth hormone release after exogenous ghrelin
administration by anti-ghrelin Spiegelmer SOT-E19-5’-PEG;

Fig. 23 shows an overview of different derivatives of SOT-E-19 which comprise
additional nucleotides instead of the internal linker, and the observed ICsg
value expressed in nM;

Fig. 24 - shows the result of a cellular competition assay with octanoyl-ghrelin, des-
octanoyl-ghrelin, and Spiegelmer SOT-E-19, with combinations and
concentrations of the components summarized below the bars;

Fig. 25 shows a standard curve of absorbance versus human ghrelin (octanoylated)
concentration recorded by an EIA type detection assay whereas the
ghrelin-binding Spiegelmer NOX-B11 was used to immobilize human
ghrelin (octanoylated) thus allowing the quantification of human ghrelin
(octanoylated);

Fig. 26 A-D shows various steps of method for quantification of octanoyl-ghrelin using

a ghrelin binding nucleic acid according to the present invention.
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Usingca ?echtflo)ié gtgl Aenved from the one descrll'i)eld ig Dlé 10%454911.3 an RNA in vitro selection
directed to biotinylated human D-ghrelin was carried out. An enriched population of dsDNA

molecules was cloned and sequenced. The result of the sequence analysis can be seen in Fig, 1.

All sequences comprise the Ghrelin-binding motif A (25 nucleotides) of the known Ghrelin-
binding sequence SOT-C (B11trc; see patent application W02004/013274 A2). Only in four out
of these 23 clones motiv A is rather located at the 3’-end of the sequence. Within 19 sequences
motif A is located at the 5°-end of the clones. Additionally motif called motiv D is located at the
3’-end of motif A.

Binding characteristics of the sequences

The 15 clones (Fig. 1) showing variations at different positions were chosen for ranking
- experiments at 37°C using the “cdmpetition assay” described in Example 2. As reference, the
radiolabelled aptamer SOT-C (Blltrc) was used. Several candidates were binding‘stronger to
‘D-ghrelin than SOT-C (Bllﬁc), showing either a lower Kp or a higher amount of the active
conformation which can not be differentiated within the “competition assay”. The clones
MS-P2-G2, MS-P2-D2, MS-P2-A2, MS-P2-H3 seemed to have a better binding than the control
clone SOT-C (Bl1trc), the clones MS-P2-E1l, MS-P2-B1, MS-P2-F1, MS-P2-C3, MS-P2-C2,
MS-P2-A4 and MS-P2-B2 showed much better binding. Similar binding results in comparison to
SOT-C (Blltrc) could be determined for the clones MS-P2-E3, MS-P2-A3, MS-P2-H2, and
MS-P2-D1 (Fig. 2; the evaluation see Fig. 1). Therefore the best clones were tested for their
activity as aptamers in the equilibrium assay and as Spiegelmers in a cell culture assay at 37°C
(protocols see Example 2). The results are summarized in Fig. 1. The clones MS-P2-D2,
MS-P2-F1, MS-P2-C2, MS-P2-A4 and MS-P2-B2 were measured at 37°C in the equilibrium
assay with an Kp of 22 — 34 nM (appr. 60% active molecules) and ICsy values of 3,0 — 8,0 nM
could be detected in cell culture experiments at 37°C. In comparison, the ICsy of SOT-C (B11trc)
was detected with 20 nM at 37°C and the Kp was determined with 100 oM (47% active
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It is to be understood that any of the sequences shown in Fig 1. are nucleic acids according to the

present invention, including those truncated forms thereof which, however, are still capable of
binding to the target.

Example 2: Binding characterization of the sequences

2.1 Ranking of radiolabeled aptamers by using the ”equilibrium binding assay”

Most of the clones that are disclosed herein and that are more particularly listed in Figure 1 were
ranked as radiolabeled aptamers (D-RNA) in respect of their binding behaviour towards
biotinylated human D-ghrelin by using the “equilibrium binding assay”.

A ranking of the binding behaviour of the molecules towards human D-ghrelin was done. For this
purpose, using standard protocols as described herein the identified aptamers were synthesized as

truncated aptamers (without primer binding sites) as depicted in Figure 1.

In the following the aptamer sequences were radiolabeled at the 5°-end with y-P*2-ATP using the

following protocol.

Component ' [final)
Oligonucleotide 5 uM

T4 Forward Reaction Buffer (Invitrogen) 1x

T4 Polynucleotide Kinase (Invitrogen) 10 U/10 p reaction volume

[y-*P]-ATP 1 BV/10 il reaction volume
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The reaction was incubated for 1 h at 37°C. In the following the radiolabelled aptamers were gel-

purified.

2 — 5 pmoles of the radiolabeled RNAs were denatured for 3 minutes at 95°C in selection buffer
(according to physiological conditions in human blood: 20 mM Tris, 150 mM NaCl, 5 mM KCl,.
pH 7.4 was adjusted at 37°C) without Ca™" and Mg"", folded by addition of these jons to a final
concentration of 1 mM at 37°C, and incubated for 1 hour at 37°C with biotinylated human D-
ghrelin in concentrations in the range of 0,4 to 3000 nM. Subsequently, a constant amount of
NeutrAvidin agarose was added as matrix and the RNA:pepﬁdé complex was shaken at 37°C for
30 more minﬁtes. The matrix with bound peptide and tubes were then sedimented, the
supernatant was removed, the matrix was washed with 100u! selection buffer and the difference
between bound and unbound RNA was determined by measuring the radioactivity by using a
Beckman Coulter. From the calculated numbers, the control (0 nM biotinylated human D-
ghreﬁn) was subtracted as background. The equilibrium constants were calculated by using the

software program “GraFIT” (Version 4.0.10., Erithacus Software Ltd., Surrey, UK).
2.2 Ranking of aptamers by using competition assay

In order to compare the clones to the already known Ghrelin-binding sequence SOT-C (Blltrc;
see patent application W02004/013274 A2), SOT-C was synthesized as aptamer (D-RNA) using
standard protocols as described herein (Example 4). The aptamer sequence was radiolabelled at

the 5°-end with y-P*-ATP using standard protocols as described herein.

.Radiolabelled SOT-C and the identified clones (D-RNA) were prepared as described for the
equilibrium assay. The assay was carried out at a peptide concentration (biotinylated human D-
ghrelin) of 20 nM. Afterwards equimolar amounts of radiolabelled SOT-C and two different
concentrations (40 nM and 200 nM) of the apatmers were tested (The results are depicted in Fig.

-2). The assay was performed analogously to the equilibrium assay.
2.3 Inhibition of ghrelin-induced calcium release by ghrelin-binding Spiegelmers

Functional characterization of ghrelin-binding Spiegelmers is performed in a cellular assay

system monitoring the interaction of human (L-) ghrelin and the human growth hormone
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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/m! penicillin, 100 pg/ml streptomycin,
400 pg/ml geneticin and 2.5 pg/ml fungizone.

Before loading with the calcium indicator dye fiuo-4, cells are washed once with 200 pl CHO-
U-. Then 50 ul 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 ul CHO-U+. Finally 90 ul CHO-U+ are added

per well.

Variable amounts of Spiegelmers are incubated together with human (L-) ghrelin (purchased
from Bachem) in UltraCHO medium, containing 5 mM probenecid and 20 mM HEPES (CHO-
U+) for 15 to 60 min at room temperature or 37°C in a 0.2 ml low profile 96-well plate. As a
control, samples with peptide only (maximal calcium release) and samples without peptide
(minimal calcium release) are amalysed. In these stimulation solutions, the peptide and the

Spiegelmer (if added) is 10-fold concentrated compared to the assay.

For detection of calcium release, the stimulation solution is added to the cells (10 pl/well), and
the change of the fluorescence signal is monitored. Measurement of fluorescence signals is done
at an excitation wavelength of 485 nm and an emission wavelength of 520 nm in a Fluostar

Optima multidetection plate reader (BMG), equipped with injection pumps.

For parallel measurement of several samples, wells of one (perpendicular) row of a 96 well plate
are recorded together. First three readings with a time lag of 4 sec are done for determination of
the base line. Then the recording is interrupted and the plate is moved out of the instrument.
Using a multi-channel pipette, 10 pl of the stimulation solution is added to the wells, then the
plate is moved into the instrument again and the measurement is continued. In total 20

recordings with time intervals of 4 sec are performed.
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2.4 SurfdceHadnesh resemael (SBR)shédsatamentof ghrelin bi ndi ng RNA
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were i:rm!tlobiliatc!eom setwpauidp sijugatedrsensfi ofyipr @iscord ABd FragbuRAGermany)
and sglgiﬂ%genlx " loncentration range from 0,1pM to 1uM were injected using the Kinject

command defining an association time of 360 (s) and a dissociation time of 360 (s). Flowcell 1
was used as buffer and dextran matrix control (Biacore SA-Chip surface) whereas on Flowcell 4
unspecific D-peptide was immobilized to determine unspecific binding of the aptamer. Reactions
were at 37°C. For data analysis with the BlAevaluation 3.0 software (BIAcore AB, Uppsala,
Sweden) we used the Langmuir 1:1 stochiometric fitting algorithm.

Example 3: Definition of ghrelin binding Spiegelmer motifs

3.1 Truncation of SOT-D-000

3.1.2 Terminal truncation of previously selected Spiegelmer SOT-D-000

The ghrelin-binding Spiegelmers which are shown in Fig. 3 have been obtained previously, as
already presented in patent application W(02004/013274 A2. In secondary structure predictions
(minimum free energy conformations [Hofacker et al., 1994, Monatsh. Chem 125:167-188]), the
possibility for canonical intramolecular base pairing between the 5°- and the 3’-terminus
becomes obvious for all Spiegelmers (Fig. 4-7; underlined bases in Fig. 3). The presence of such
structural elements in a Spiegelmer may be vital for correct folding of the active three-
dimensional structure, but for economical Spiegelmer synthesis, the molecules should be as short
as possible. Spiegelmer SOT-D-000 (alias a truncated version of SOT-R04-DR14-F7 without
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essen oféﬁel uced Camrel ease with same IC50; Fig. 12

shovvs cal cul at ed secondary structure of ghrelin

3 22009, SHISAS) 5B p §hong, SPI-E. the secondary
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structure of ghrelin bindin pi egel mer SOT- E- 19;

fully patyye SBT-Drvpianty SHeLohitang q%wﬁdw a5 basi. fog flerther truncations. In
the cB#lihterd] G119 16Nariants, the respective bases were simply omitted, whereas in

the SOT-D-108 variants they were substituted by a flexible hydrophilic spacer during synthesis.
SOT-D-100 and its derivatives SOT-D-101 and —102 as well as SOT-D-108 derivatives SOT-D-
109, -110, and —111 were then tested in cell culture as described in example 2 (Fig. 9). As

presented in Fig. 8, deletion of two, but not three internal nucleotides was possible without
activity loss (SOT-D-101; -102). In contrast, when substituted by a spacer (SOT-D-109, -110, -
111), three nucleotides coud be omitted.' An optimal position of the spacer is realized in SOT-D-
109 (Fig.10).

Modifications of SOT-D-109 at the 5’-end with a 40 kDa moiety was possible without loss of
ghrelin binding activity (Fig. 11). .
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secondary structure of ghrelin binding RNA spiegel ner
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3.2 Trfbakorl§r SOTIEEG or  SOT-D-109 at 37C; cells were
stimul at ed with 2 nM human ghrelin preincubated at

37C with various anounts of Spiegel mer SOT-E, SOT E-
Folloavgn tﬁﬁ%ﬂr@ -bittdliassehtepce MEPRF1 e&% Pﬁﬂ@ﬂl El@ﬁ* Wab §hosen as

percentage of fluoresc e Si gna nor mal i zed
lead sequtine is raferabd ab8QTAEd Wi th no Spi egel ner; Spi egel ner
SOT-E-19 and its nodified versions were found to
i nhi bit ghrelin-induced Camrel ease wth an | CSO of
- In sechdaty sfructivie ﬁb@cﬁcﬁﬁ/{nﬁﬂﬂm frbﬁeeltbeg}'r enntfpronations fHwdacker et al., 1994,

P SR N T RN T T —

the A and @50 26orB&te oW wibLATor Q;ﬁ:negemer Z@zAT-E Fig. 120Dhonie following
variant of Fig. 20A; Fig. 21 shows the sequence f
experGumLD WG] T . TeRSPiE 8 SPigSFIer, S0 Tdee BeapgbehAll truncated

vermﬁgrofESﬁé elthbiIS02 % eeWgestel Bwit I?é&bét'cﬁnthéﬁ' 2B AW B cell culture (see

rmone Telease after exogenous ghrelin
Exampdn@)ni stration by anti-ghrelin Spiegel ner SOT- El
9-55-PEG Fig. 23 shows an overview of different
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contr@dt! &BY bl @k niclestfles may be partly paired. Surpnsmcrly, the 3’-end can not be
truncated without reduction of binding (Spiegelmer SOT-E-012) whereas Spiegelmer SOT-E-
014 (truncation of six nucleotides at the 5°-end) retained full ghrelin-antagonistic activity

(Fig. 13).

3.2.2 Internal deletion mutants of Spiegelmer SOT-E

When considering the alignment of the selected ghrelin binders MS-P2-E3, MS-P2-G2, MS-P2-
D2, MS-P2-A3, MS-P2-E1, MS-P2-B1 MS-P2-C3, MS-P2-C2, MS-P2-H2, MS-P2-A4 and
SOT-E (sequence family I) in Fig. 1 a variable region seems to exist in all aligned molecules at
the end and directly adjacent to the helix (G36-C43 in SOT-E). The secondary structure
prediction of Spiegelmer SOT-E shows 2 loop of four nucleotides (A38-U41; Fig. 12). In order
to exploit this apparent variability for further truncation of ghrelin binders, at first the respective
bases of Spiegelmer SOT-E were substituted by a flexible hydrophilic spacer during synthesis.
Deletion of six (U37-A42; SOT-E-011) nucleotides, but not eight (G36-C43; SOT-E-008)
nucleotides was possible without loss of activity. The combination of the results of truncation at
the 5°-end (G1-A6) and the substitution of six nucleotides (U37-A42) by flexible hydrophilic
spacer leads to the 44-nucleotide Spiegelmer SOT-E-019 (Fig. 14) which shows an identical ICso
in cell culture as the 56-nucleotide Spiegelmer SOT-E (Fig. 12).
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3.4 Definition of ghrelin binding Spiegelmer motifs

All molecules binding ghrelin, particularly ghrelin having an octanoyl acid side chain as defined
 herein, are primarily characterised by the presence of a motif of 25 nucleotides (“Box 4 ) which
is essential for ghrelin binding. Some of the 25 nucleotides within “Box A4” seem to be
interchangeable with other bases (Fig. 20A).
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electrdiperatdsés are depi ct ed in Fi g. 2). The assay was
performed anal ogously to the equilibrium assay.

LARGE SCALE SYNTHESIS PLUS MODIFICATION
The modified Spiegelmer SOT-E-19 was produced by solid-phase synthesis with an

AktaPilot100 synthesizer (Amersham Biosciences; General Electric Healthcare, Freiburg) using
2°TBDMS RNA phosphoramidite chemistry (M.J. Damha, K.K. Ogilvie, Methods in Molecular
Biology, Vol. 20 Protocols for oligonucleotides and analogs, ed. S. Agrawal, p. 81-114, Humana
Press Inc. 1993). L-rA(N-Bz)-, L-TC(Ac)-, L-rG(N-ibu)-, L-rU- and hexaethylene glycol
phosphoramidites were purchased from ChemGenes, Wilmington, MA. The synthesis was
‘started on L-riboC modified CPG pore size 1000 A (Lmk Technology, Glasgow, UK). For
coupling (15 min per cycle) ,‘ 03 M benzylﬂlioteu‘azolé (CMé—Chemicals, Abingdon, UK) in
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its/ml | Ji 0
) HLBETL R Bt SGAABET o OPENE B A0 267 v
SourdedSRIPO gneﬂulrhl (Ahershamhy iThe5' DM Tegibop way eeridved with 8084 heetic acid (30

. are shed once with 0 U+. Then. 50 t he
Tmin 4t %Tﬁ'eig%eqa%lys aﬂ%ﬂopﬁﬁ%ﬂﬁm FelyEon W@ﬁ/@fl@&ﬁnértﬁe Spicgelmer Wwas
desal%ﬁ%eﬁhger@laﬁﬁ% PAIMERH Gsingl 25 KMeh@etttal cdfuRRe enibane (Millipore,
are added and the cells are incubated for 60
'BaﬁﬂﬂﬂNﬁﬂ 37C. Thereafter cells are washed three tines
with 180 ul CHO W+. Finally 90 ul CHO U+ are added
per well. Variable anobunts of Spiegelners are
PEGyhtobat ed together with human (L-) ghrelin (purchased
fron1Bachen) in UtraCHO medium containing 5

o ondle O B ERRRTSHEIEE T8 Tee PO B %rrbgvlvwmﬁf%tf? Coupled to 2
40 %d@éthvlﬁh@ﬁl@col@}i@) moistt #tahe 5°sendpUsiag wiSpleggiept Witk such increased

oo Sl ) ST L 22 <o) 2 MO iy can

bemﬁﬁﬁé@ stimul ation solutions, the peptide and the

Spi egel ner (if added) is 10-fold concentrated conpared

to the assay. For detection of calciumrel ease, the

stinmulation solution is added to the cells (10

or RRGndition, (semBuroptre reteaheppliodtiontd T BOb A 8B ciba purifiddylisiming modified

forf G i S e

Spw‘g?xﬂér‘n%ai i YFRTH B o HE S S TOVE BB b pERE%A & mi
prepased/BY efiginp cofic 2210 - lH;_(D [7rg]a)d¥iclm$1t [ar54 gpthosghoric acid [2.26 ml], and 1

M NREIORS ) e o Rt O o o svgred vt 1 M

gcpsanpl es, wells of one (perpendicular) row of a 96 well
plate are recorded together. First three readings
with atinme lag of 4 sec are done for determ nation of

“The ,%@ g%%fpléaeﬁﬁer soIMEBn Wﬂ.@bfoﬁgﬁﬁ&' 8 AGwiS 1 MINSOHUPELI4@R0a PEG-NHS

9's noved out of he i nstrunent
ester (Nektar Therapeutics, Huntsville, AL) was added at 37°C every 30 min in four portions of

0.6 equivalents until a maximal yield of 75 to 85% was reached. The pH of the reaction mixture
was kept at 8 — 8.5 with 1 M NaOH during addition of the PEG-NHS ester.

The reaction mixture was blended with 4 ml urea solution (8 M), 4 ml .buffer A, and 4 ml buffer
. B (0.1 M triethylammonium acetate in H>0) and heated to 95°C for 15 min. The PEGylated
Spiegelmer was then purified by RP-HPLC with Source 15RPC medium (Amersham), using an

acetonitrile gradient (buffer B; buffer C: 0.1 M triethylammonium acetate in acetonitrile). Excess



Using a multi-channel pipette, 10 pl of the
stimulation solution is added to the wells, then the
plate is noved into the instrunment again and the
measurenent is continued. I'n total 20 recordings wth
time intervals of 4 sec arg, performed. 50 For each
well the difference between maxi mal fl uorescence and
base line value is determ ned and plotted agai nst

e Y S B B ) SSOP RN, Pl tons

a purldy OSQB%QEMSSSse@@{;IIHHIC)Q@m ebinbakd and ﬁ'ﬁxeﬂpdvﬁg @) mEr3 M NaOAC.

e B e L oS R MR B o oo

memBrasO R riﬁ@ﬁﬁnmgﬁ§prenent Apt aner characterisation
blndlng to biotinylated human D-ghrelin were

determined by SPRreal time kinetic analysis using a
Bl Acore 2000 instrument (Bl Acore AB, Uppsal s Sweden)
as described. 100RU (Flowcell 2) and 300RU (Fl owcel |

Exanglle 5f Dwkibitionerofi thd Groytthnpormere pejsase] aftepe exogeneous Ghrelin
i mobi Li,zed .a r vidi s hi p
(81 acoPUfiis®idh B} pERG L S ROMESUAETE R PG
concentration range fromO0,1Mto 1NImere i nj ected

si.ng the ect defini.n ssoci.at |
The il hiio8 o6 e iy LI & KO RS e G150 26 cp e bormone (GED)
in rat;[PRNYE BlithindstraiEes o iGRelirabindi Splegdin@r PKicsRs tHE&ihfdth—mduced release
control (Biacore SA-Chip surface) whereas on Fl owcel |

of GIj unspecific D peptide was i nmobilized to determ ne

unspeci fic binding of the aptamer. Reactions were at

37C. For data analysis with the Bl Aeval uation 3.0
SpragyiefawdexrafsBr ke @ﬁ@WRBO tmpm @v1r0$nedém7 @ve's u%@eﬁtphemental set-up

of Sp&].cg&kﬂ_dl‘ \?ﬂgﬁgll %ﬁ’-BEG??]eldaﬁIﬁ)ﬂ?vev ar.ebné’s:ﬂéaza:ﬁ \Mﬁﬂl Ketamiiea Xiybaaine for the
curaip B 6 B RoR] b KT s PUCLRBAR S g veig: The firs

injectidV &ab @@ren0ky @hlﬁ@t@s Befyd @eStatond tnjectibhi Qﬁd)boﬁ:ﬁﬁé@ oF GRBS (positive
i n patent aggllcatlon W2004, 274 A2, gecond AY
contrgk F&E?h?‘éthﬁ g7sch Frigelpsy P Fr%dsf% @@Gewéwa m Fig. 22. The second

admifi St TBSdsRRY Bﬂ"'@f RBEEFat ¢ élin for Wﬁun%nﬁfdsﬁarkgﬂ &fthe 0 for the
125:167-188]), the SOS ity for canonica
a

GXPemrn@ntaRﬁp*ethtb&rses@mﬂe ﬁhﬁ@orb@tﬁméﬂoq%@nwle wap dvithidgawn from the

o] gh ThMSlcintes WBUin 3 Ly SHCRIRGS Wiy gt

admisiktratoinu Tad reshleing piamarsaapiSp mWed’rby glvavtlv horalont epncentrations

correct folding .of. the active thr nsi 0
with & RATPIE SRS, A S Fe e RO AR yrgr's instructions
(GrokihEhdalone UR &5 Bedieul Asdag ks RINDSE1, Amersham Biosciences Burope GmbH,

Freiburg).

As can be seen in Fig. 22, the release of GH is powerfully stimulated by the injection of rat
ghrelin, but can be inhibited by the prior administration of SOT-E19-5°-PEG. Maximum
inhibition is achieved at 75 nmol SOT-E19-5’-PEG /kg body weight. A further increase in the
administrated dose to 150 nmol SOT-E19-5’-PEG / kg body weight suppresses GH release no
further. The result demonsirates the in vivo activity of the anti-Ghrelin Spiegelmer SOT-E19-5°-
PEG.



as possible. Spiegelmer SOT-D-000 (alias a truncated

versi on of SOT-R04-DR14-F7 wi thout 51 priner binding

sites) was chosen.as basis for termnal truncation as

it is the shortest selected Spiegelner with the

potential to formthe |onggst term nal helix.

Truncated variants of SOI-0-000 with helical |engths

of eight (SOT-D 108), seven (SOTr-D- 100), and six

(SOr-D-104) base pairs instead of ten (Fig. 8) were

synt hesi zed and tested in cell culture as described

in exanple 2 (Fig. 9). SOI-D-104 (39ner) significantly

lost binding activity, whereas SOT-D-100 (41mer) and
Examplo@ ( Perieatves of SOFE 10 vithays s iinternab finkemi st i c

performance. Variant SOT-D-106, a further truncation

. - | 3 a

Ao e e b el S0 TR U ageqides and an
interna]hlinlteri\ship}r wemmcomomth@ irh e o<no1meﬂ mlbcui;ce B@tﬁ@dn @hdeelté ubstitute

e t ere

6 mucigBhES® "B g1, ¢ BaBHAh B, e P SBicHtiricG. SO E, e remained
2 nuc]lentimr(aht @reﬂhetﬁummeammpmyofybﬁaﬁe - 4420 ottiedl (SOVE, \WbERig. 23, first

consj der the ali nt of selected ghrelin bi nder s
Tow, hY§n§1253 qgoédFﬁ ﬁﬁl“?g‘vg??d;-bl e region seens to exist in

all aligned nolecules directly adjacent to the

termnal helix at the 5 end. In_order to exploit _
In ordep it regdipe A FioTy 25 pagbible deyivatves foff SOHeE- 10 witheat pw interpal linker, the
linker9%a8! éuBstHﬁt@&i Q:{)S_S difl fepé?l’c Sﬁ?ﬂljc_lgvs blockUbt % Jﬁx@feb‘g SS% Iaenvanves were

varl ants g were use asl| s
synthésigetl rag rSpqugm (mﬂtgcou s¢c Bxamplead end fanalyzeadr inalell culture experiments

(protoggfr $Fs %}ngv%/lgrz nt I&u stltpﬁ% ect L8 33&( ﬂf\gb[ hé%%gut loss of
bmd.u@ﬂiﬁlt inhibites ehiﬁcaav (BC@@QIVhds&uh}éﬁbfﬂnmhbWﬁ fsprae @d’ﬂcﬂ&iﬁ& P@llding blocks:

aca SAPESH STRAGRN 1A B GRS SR Dk 1

shown iblflg. 2nd - 111 were then tested in cell culture as

described in exanple 2 (Fig. 9). As presented in Fig.

8, deletion of two, but not three internal nucleotides

was possible without activity loss (SOT-D-101; -102).

In contrast, when substituted by a spacer (SOT-D- 109,
Examplg®:; Disttimination ed ncf@beyitghaelin candd desoctanoyl-ghivelidnby ghrelin-

ition of the spacer is realized in SOT-D

bmdlﬁpgb[%hn%% Modi fications of SOT-D-109 at the 5 -end

with a 40 kDa noi ety was possi ble wi thout |oss of

Thec ;:2% I Jé;s o? gleq)qn Ct | %[ épl% e( 1980%31919 to ghreﬁn %ve-rrg grt zlm(?aﬂ/sed in a

competition assay, based on the method described in Example 2. In these assays, the Spiegelmer

was incubated with different combinations of ghrelin peptides (octanoyl- and des-octanoyl

ghrelin) in the stimulation solutions prior to stimulation of cells.

The scheme of peptide combinations and the results of the experiment with full-length octanoyl-
ghrelin (human ghrelin = hu ghrelin) are summarized in Fig. 24 (bars numbered from left to
right): without any octanoyl-ghrelin (human ghrelin = hu 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 (human ghrelin = hu ghrelin) in a concentration of 13 nM is sufficient
- for mediating calcium releas¢ (bar 3); further addition of 300 nM desocfanoyl-ghrelin (bar 4)



Fol | ow ng, the ghrelin-.binding sequence Ms-P2-F1
(Fig. 1 and Fig. 12) which was chosen as | ead '
sequence is referred as SOT-E. I n secondary structure
predi ctions (mninmmfree energy conformations

[ Hof acker et al., 1994, Mypatsh. Chem 125:167-188]),
the possibility for canonical intranol ecul ar base
pairing betmeen the C30 and G50 becomnes obvi ous for

e R ——

ghrelibG¥ rlot arxecdib&scamd@eﬂlst Attle dalditiif atieste V@HBEDBS 30AM octanoyl ghrelin

umgwgélﬁ‘gllult %ﬁﬁggi}}E 1t%<£@éa 1 r X %%;f So(f%T-téElg (bar 5), and even
the pré&nBe BRdesbliadGR lhx‘éﬁn ﬁ'f a FO0-RAEENRES (§@F ni) dh& o%ia}iovl—bhrelm (human
nucl eoti des a "end seemnot to be hybridi'sed

ghrelighiay ghyghn)gogs n@&f@ﬁ@@t&é@un@bluw (baroht Fegpmirasgi ant dseay concentratwn
e

o 308 Aahbf HE G, A Sa K BRPLio FELES o e o 7

giving evidendeothatoinder askan gotdipomsge simpylaB@r e@aOQQ)env\mweManoyl—vhrehn

(gl D ¥ ZERFPL £ e FHT ghPoPPREit B S’ B SOT-E19
spec1ﬂcmllly\ﬂhstcpinm(alt_ds etwledn ghitlid i the RtRfd @ fortleirel thodesbtthreoit-Form.

of Spi egel ner SOT- E When considering the alignnent of
the sel ected ghrelin binders Ms-P2-E3, M-P2-R&,

indi MIORZBIEL 122 (olditdSoR% lin b
s ot i RO SRR by i

or weplditp Jes-qctangyghyelin) age simlprigSOT-BYY OhhesampexnepmeR| wes previously

I es at the end and directly
done gglddeggljé%etﬁlto t%ﬁﬁi@% (G36-C43 in SOT-E). The

secondary structure prediction of Splegelner SOT- E

Becatsz Qowila g}ol u%s g{aﬁ: ('51UIP ?ﬁﬁgcﬁg}ppggrz%%tﬁ)%S ség’ éx hig- 31) v%}lch is mainly

basedf oii tHor Al khenesaiiltso sfuppbre ghe elssumption dﬁz[tSmoﬁﬁ Af isr est;eﬂnhle for the high

e base of . Spi egel ner SOT-E were. substituted
spect R0 8 bt R0 Ol Sepiuts: S TR, e HaGpgegting fo the
octan&PbRHI RAmOdT 81hr25111( L@sﬁe Bir Glhive ugheohéidest thdN-terminus
not eight (G36-C43; SOT- £ 08) ~ nucl eoti des was

mclu@@gﬁhemwlt&ﬁ@m Ioss of activity. The conbination of
the results of truncation at the 5 -end (Gl-A6) and
the substitution of six nucleotides (U37-A42) by
flexi ble hydrophilic spacer |eads to the

ucl I egel TaEa019 (EL g g

mxanfls 30° GRbAHE R, °OF, BEmSTAT 20k Ol MG spegemr
OxggngC|eOtlde Spi egel ner SOT-E (Fig. 12). 53 3.2.3

N rangenent of sequence segnents within SOT-E-019

The ghrelin-binding Spiegelmer NOX-B11 can be used in an assay format similar to that of an

enzyme immune assay (EIA) for non-radioactive quantification of octanoylated human and rat

“ghrelin.

Principle

In this assay, standards, controls and unknown treated plasma are incubated in 96-well-
microtiter-plates which have been coated with a ghrelin-binding Spiegelmer, €. g., Spiegelmer
NOX-B11, which recognize octanoyl-ghrelin at its N-terminus. Afier incubation and washing,



The sequence famly |l represented by sequences

M5- P2- A2, M5-P2-H3, MsS-P2-D1 (Fig. 1) Dbear

resenbl ance to sequence famly | (including SOT-E)

These sequence honol ogy, is highlighted as box A

( UAAGACCGAAGGUAACCAAUCCUAC). in Fig. 1. In sequence
~famly Il box Ais rather Pocated at the 3'-end

mhereas in sequence famly | box Ais close to the

to this result of the in vitro selection

the W%.lﬁoar% Hrsat%(é Eféthcﬁwus&hrq}@tam;@dp/r(@aﬁt antiadyber a mglelgasidwthich binds
o Y, L

o anB L AR, o2l BuP LAk ASSLAesh Rl i o o

whereby jagiuekdic 8¢id evrldibel p@ierahiy labele§Of -the (first) \Aemleadlylm ketdabeled, after

. { th 0 e , S

ncuh D ) Sl OBDLLL SSRGSy LB Y 5 soms

antibo(dya(tﬁeamﬁlbowfs Errélﬁdd toFﬂ'Jg Fcifra gareait Bi[)the Brst pntitsidgging ,is labeled) is

f -E-21 no activity co bserved.
saded iy REF 1 edor RO Bilciedh PP g ggonidass (HRP). Aftr
incub£boh-the G'EII. WithQhe becddd aftitddy kid fnthvallgf the tnbobbl factip, the wells are
Fi 7 and 21) were not,  possjble wthout reducing

incubije Bt s SR SRISSRF GO GRENey (ThOR i aciic S@pde solution is
then a@@&pﬁid gRMNMeRfee Ik 2ot DraRd s da® iSRLUEFFhEESy absorbance

OT- E was neasured by Surface Plasnon resonance
mew(f@@’fmt 450 ym; dhe @hq@abang@me@saredswreptmonorgm@ﬂ d¢ the concentration

o o) R P, Tk TRl 4B TIE 38T g s

curveiof absdrbance | viersue gblsqﬁerdonmm‘stiqnﬁxmpﬂs'cm}hevghrﬁin in unknowns can be
al ]ngegelner SOT-E in conparison to D109 (Fig. 19). In
calculgieter to i nprove the residence time in the aninal
body, Spi egel mer SOT-E-19 was nodified at its 5 -end
a 40kDa- PEG noi ety (SOT-E19-5'- PEQ . Spiegel mer
P““QS@T E19-5' - PEG showed similar results in conparison to
SOT-E in cell culture experinents (Fig.19) and

addi tional ly denonstrated in vivo activity (Exanple 5;
FlTSﬂFlagftreIZtZYldm-@mﬁd[%fWﬂi plasriRedctighiné Siraptayidiai Grgted High Bind Capacity
BlackSQé %ﬁl ﬁg{ F npérh (.Alaljl e”%l ﬁtgud}grfhag MJaE‘ gvagﬂé’dehfr& times with PBS-

avi ng an octanoyl acid side
Dulbemhca(\mﬂaM eﬁnahéid Bmt:brom A, Bepin, fgermibnyy) dirdirdiig @ﬂ%s’ﬁdeen Each

well w%s. r Setﬂclg)é) t c{,tmo%te% pm%e&%el (gﬁs%fl sg?lved in PBS;

SEQ.Ie722 5orl’th!1&|1ﬁﬁf aKiGSthbmﬁérﬁmre B.a&exﬁammslﬁﬁmlbm obbiotinylated Spiegelmer
.int erchangeahl e wi th ot her ses
NOX&%H@MP&@%@%%IW WeD remoyed bﬁ&éu‘t’% ok 10k BB, This s
ﬂlususggehhﬁpl@ Mghrelin b| ndi ng Spi egel ner is the
hybridi sation of "Box A's " 3'-termnal five
nucl eotides (5 -CCUAC) with a conplenentary strand of

Afier rer?lﬁ%gg Y5 G, é % tfogl% g&lﬂﬁ’or@ \bﬁﬁ 'dgﬁlhedséoﬁly%{l& of octanoyl-

non- pal r| ng
ghrelin were added and mcubated for one hour at room temperature. The supernatant was

removed and the wells were washed once (100 ul PBS). This is illustrated in FIG. 26B.

The anti-ghrelin antibody (from Phoenix Peptides, Belmont, CA, USA; 1° ab) was incubated in
blocking solution (from Phoenix Peptides, Belmont, CA, USA) for one hour, unbound antibodies
were removed by five washing step (100p1 PBS each). This is illustrated in FIG. 26C



| ocat ed guanosine (Box B). Deletion of this central
guanosine in Box B leads to significant |oss of

bi nding ("Helix defined by Box A", Non-pairing G
Fig. 20A). 3 -adjacent to "Box A", the "Helix
defined by Box A" should n%]gl mal |y be el ongated by
one, preferentially by two ore nore additional,

non- defi ned base pairs ("Box Cl " and "Box C2 ", Fig.

o626 A Poisprt | £ G Bho BhodlEpapias
BelmfCCROTUSHAE 2° (b AiRaY) Qs ugdd Whith sEfANP rdd8&85S Mk el Blement of the
bi nding. Significant inprovenent of bindinRg can be

anti-gheshinepodyy (1 aaln) prg 1 anadtied ve oS eredisRuprgrifase The unbound fraction
. o Lhi it " Ro MR A o
of tnd UELRP MRy A AP ERBASI A S v yeshind fube (B PBS). Tris i
illustetedsn KIG2Seot | des. At the 5'-end of "BOX A " further
nucl eoti des are essential for binding. At |east one
further nucleotide (especially Uor G is necessary _
For ghattifieatieh, 190 1SiodMNB calsstrate r(AneyshamnBiosdierioes) dittig Chalfont, UK) was
e achi eved by addjng further two nucl eotides at _this .
addeﬂgalgﬁ PlEtsn™es gigiedean ,m%fbgﬁedém)da.ﬂégm ?%S‘f%i Iﬁf'n g U il of stopping
solutibR'WAd SHAG. ONR de¥Re dMELSmEfiC figtovaUe] R istifate! fvas determined
boxes D and E are |inked via a flexible hydrophilic
absorge ErcasyEIENts 46 8 e the difensere of sy abserbinee upiy Wepggecorded.
positions (see Fig. 8; SOI-bD 109, SOr-b 110 and
SOT-D-111). Surprisingly, the defined sequence
As showmneiiis 2 & sé¢tiofghirdmatandirdn waBosedp plot arrthnd®gxcucz of absorbance
f D and E linked with a flexible
ﬁe%:lg%g%er. Variant 1: 5 - Box ClL - Box B -
Box D - Spacer - Box E - Box A - Box C2 Variant 2:
5 - Box E - Box A- ox O - Spacer - Box Cl1 - Box B -
ResulfXx D 55 The features of the present invention
di sclosed in the specification, the clains and/or the

dr awi n?s .may both separately and in ar{%/ combi nat i on
As a mpiieeaf PHRCIPItRE caperirsnta daip idsmapstiote that mpisgelnsn N@X-B11 can be

used W?rihﬁﬂocbiﬁ% WBiahbeL aRdin EX a0k Aion(d3pHIER! mayit- N8Rl therefore has
of aptaners and Spiegel ners Chem cal solid phase
potengighdsiteagent BMALEIASEAE BEcISVINT BESY.S The apt aners were
produced by solid-phase synthesis with an ABl 394
synt hesi zer (Applied Biosystens, Foster City, CA,
USA) using 2' TBDM5S RNA phosphoram dite chem stry (M J.

VC!.‘SU.iF| g :Eegllg g?

The features of the present invention disclosed in the specification, the claims and/or the
drawings may both separately and in any combination thereof be material for realizing the

invention in various forms thereof.



Danmha, K K. Qgilvie, Methods in Ml ecul ar Biol ogy,
Vol . 20 Protocols for oligonucleotides and anal ogs,
ed. S. Agrawal, p. 81-114, Humana Press Inc. 1993).
DrA(NBz)-, DrC(Ac)-, DrgN ibu)-, DrU and
hexaet hyl ene gl ycol phosphﬁ am dites were purchased
from ChentGenes, W/I m ngtohs MA. The aptaners were
purified by gel el ectrophorese. The unnodified
(wi thout PEGyl ation) Spiegel mers were produced by
sol i d- phase synthesis with_an ABl 394 synthesizer
(Appl i ed Bi osystens, Fost&lAMS, CA USA) using
2' TBDVMS RNA phosphoram dite cherri stry (MJ. Darrha
K. | R ,

L pr%f*‘a?%%é:& relfib v g5t Ph8Et xRt Biedtieic o ehtbrives
Agrawal , p. 81 114, Humana Press Inc. 1993)

Ac)-, L-rN-ibu)-, L-rU and
hex@ré{\%n%?% I7T C& phosphor am di tes were purchased
from ChenGenes . WI m ngton, MA. The aptanmers were
purl f| ed %yé%? el ectrophorese. LARGE SCALE SYNTHESI S

¥ The modified Spiegel mer SOT-E-19 was

produced by sol i d-phase synthesis with an

Akt aPi | ot 100 synt hesi zer (Amersham Bi osci ences;
wherébheral El ectric Healthcare, Freiburg) using 2' TBDVB

RNA phosphoranidite chemstry (MJ. Damha, K K

Qgi | vie, Methods in Mol ecular Biology, Vol. 20

Prthe Grsd bteetdhdBoxoh icgmprisds about @6 somsechtva alidgetidegd.  S.

Agrawal , p. 81-114, Humana Press Inc. 1993).

L-rA(N-Bz)-, L-rC(Ac)-, L-r@Nibu)-, L-rU and

hakasicbyd m@qx@ bompﬂims abait sixitel eﬁgE&omenmmtbaﬁ@d

from Chenenes, WInington, MA The synthesis was

started on L-riboC nodified CPG pore size 1000 A (Link
wherdBchnol ogy, G asgow, UK). For coupling (15 min per

cycle) , 0.3 Mbenzylthiotetrazole (CMs-Chem cal s,

Abi ngdon, UK) in 56 acetonitrile, and 3.5 equivalents

ofa 3-herifRGelch e chléotMeQ B?ﬁﬁrfﬁ'gtas%gh XSO ﬁcﬁébs'\ﬂth the second
acetonitrile was used. The ami no group at the

stretchfBarhB, 8b¢re@eun¢@rhyha§1saquaeﬁed depplegrapiedgrucame rsoﬁoengd whereby
such ﬁ{’g? A dLd %{H}gﬁ@ﬁgg&% @g oxi dat i on- cappi ng
st an

cyc e mas used urt rd solvents and
reagents for ol i gonucl eoti de synthesis were purchased

fr, mBIS | kenswaard,. NL)..The i egel ner was .
2 oy et B oepe B TP GolhBrbLpr Ao e el Sruckh is formed
by thp lfrvlef3 eehnmﬁ cpﬁseaafvetnmeoﬁ%ﬁ%:shb?hﬁé fiddl sesadt Bbx @t ard palO&Sall of the

nucle() eéfcﬁg%elzcgfsﬁll gt%%c Sxd?rz %ﬁ? WE ﬁxgstg gzgg%lt llcgnasgg%r\r/%q{uglrenoﬁdes of

the sc268d bbct@fB& B30 mn at RT). Subsequently, aqueous 2 M

NaQAc sol ution was added and the Spi egel ner was
3. The nucleic acid according to claim 1 or 2, whereby the bulge is formed by 1 to 3
nucleotides of the second stretch Box B, preferably by 1 nucleotide of the second stretch Box B,

not base-pairing with the five 3’-terminal consecutive nucleotides of the first stretch Box A.

4, The nucleic acid according to any of claims 1 to 3, whercby the bulge 1s formed by anon--

base pairing purine, whereby the punne 1s preferably a guanosine.



desalted by tangential-flow filtration using a 5 K
regenerated cel |l ul ose nenbrane (M1 1ipore, = Bedford,
MA). PEGylation 1In order to reduce renal clearance in
vivo, the Spiegel ner SOT-E-19 was coval ently coupl ed
to a 40 kDa pol yethylene gJ]ycol (PEG noiety at the
5'-end. Using a Spiegelner*wth such increased
nnlecular mass, significantly prolonged retention in
5 sna @ndﬁagerefore | onger efficiency can be
. Sy 4 eehersby dhe BPR-prseamiring purine is provided
twwhaﬁﬁbh@g&agﬁ3£¥31 306 382) the purified 5 -am no
nodi fied Spiegelmer was dissolved in a m xture of
H,0 (2.5 m), DM (5 nl), and buffer A (5 m;

iLtr b r|c cid
¢ p?&?‘ﬁﬁm 8 iching b ahfy of Salfs [P 3 ey ¢ dcid further
compfigzt3 thirfl stetch BdxlCihgnda ©urih saetth Bak OZQ| unme of 11 pH =
8.4 was adjusted with 1 M HO) The pH of the
Spi egel mer sol ution was brought to 8.4 with 1 M NaCH
TisérerebdGhetbird BiréieNBISK Ce sb@prideblakieast ofd\RichdEHE hiB |
Huntsville, AL) was added at 37C every 30 min in four
portions of 0.6 equivalents until a maximal yield of
7 the RuAR YrNESBHLES Q@Iﬁpns-gé] @t 1eéét B dldRofi8QGhaON M xture
was kept at 8 - 8.5 M NaOH during addition of
the PEG NHS ester. The reactlon m xture was bl ended
, .0 . r
b Pre%) 'ﬁle l(ﬁéfﬁash% lﬁo'x {sia%%éhﬁpﬁik%malgg ? %n% tO%%-SO nd orfgime second
stretch Bk dl atnd ﬂ%ﬁ@uﬁbstrﬁal an C2Thettaek@yWwal a5’ -Spi ©ghd Frednd of the first
then purified by RP-HPLC with Source 15RPC medi um
Sud£¥§§§A§han) using an acetonitrile gradient (buffer B
buffer C 0.1 Mtriethyl anmmoni um acetate in

a onitrile Excess 57 PEG el uted at 5% buffer
7. P kel asi gt o e, SOEROY ot RO seeiciisg gt and the fourth

stretch B CQN&eWabdble 3 MybiidiYa y -
h B Conn neg le 8 Eﬁwgedlxvtﬁfl W%éré?# %?oﬁshﬁrgﬂéﬁglog %EEC'D@ double
strandof sfrpcueeds fpmedel ner was desal ted by tangential - fl ow
filtration (5 K regenerated cel |l ul ose nenbrane,
M I Ilipore, Bedford MA). Exanple 5: Inhibition of the
8.  Glbanucleisr #rixh acaoeding geamf bEelaimsolen@pwherehy éle first double-stranded

|-Ghrel|n Spi egel ner
t@%ﬁ%gﬁgiéﬁﬁééﬁéiﬁQuc dfri ni stration of exogenous ghrelin
is known to trigger the rel ease of growth hornone (GH)
rats Pr| r admi ni stration of el i n- hi ndi hg
sk Gubinir 2 3poedRB L5 chiigh Peierstd e e R bt anded smucture

forms a second helical structure.

10. The nucleic acid according to of claim 9, whereby the second helical structure is a helix
or a helix-like structure comprising from 1 to 10 base pairs, preferably from 1 to 3 base pairs.and

more preferably from 2 to 3 base pairs.

~11. . The nucleic acid according to claim 9 to 10, whereby the first helical structure is
prolonged by the second helical structure. '



of GH Sprague Daw ey rats were adapted to their new
environnent for 7 days. The experinental set-up
consi sted of five groups with five animals each: one
positive control group and 4 different doses of
Spi egel mer SOT-E19-5' - PEGg4Al | ani mal's were
anest hetized with Ketam ne,/ Xylazine for the
duration of the experinent and received two
| u o) i.nt t |I he t
12. Eﬁqé %t\ﬁgl@% %/\%% c:‘:(‘)%mtr% any. r{% a‘illﬂgge orlév% reb§ll& otR‘Hd 's&6tch Box C1
compnmsefﬂim @BouﬁEdtogkﬁ)r&nﬁzftﬁ/emﬁlclk?ﬁfﬂeémsfetab%?l tCP Bérisedutive nucleotides
rou r e doses of Spiegel ner SOT-El 9-5' - PEG
and “}%ﬁ%ll"ggel‘%& &r?r P gusesdiivepHee@elnd  admi ni strati on
consisted of 3 nnol rat ghrelin for all animls and
marked tinme O for the experinent. Prior to the second

13, adh ﬁpglﬁwaca%ﬁcca@m&@tanb o é@%ﬁfﬂ &2.yeksredivt thel fowh strefshnBox C2
[ e
compﬁgg% frcﬁ’ﬁ g%&ﬂ n% lrﬁ)uc%Pnsﬁtg)g;n'ugl ?ec%e‘ﬁ ra%tgfe?%}))gf |£On3 E&E?&ﬁu@é nucleotides
and Hmpwfﬁg@hlﬂﬂmﬁ.COEWeutrVGQuﬂthigS pl asma sanpl es were
anal ysed for growth hornone concentrations wth a
commerci al enzymati c i mmunoassay system follow ng the
14, nEhefmackitr adid cedi@ihg we bnyooSclaifisr ©®wd 3 heohdrebiethe Matleic acid further

Ass sham Bi_oscj.ences,
comPBiFR S BRELTR PR Bl TRt JH i A E oK DS, at Teast two
conse&ﬁt@gﬁhf&@ﬁ&@f GHis powerfully stinmulated by the

injection of rat ghrelin, but can be inhibited by the

prior adm nistration of SOI-E19-5'-PEG Maxi mum

l Y

bgl‘gle kﬁ'ut:fef?:nadlé a@&gd}n?% go?cliﬁ%nc ?zg iﬁe@%bﬁggﬁﬁgsg?ﬁc% :ﬁg?rlgltﬁglgpnses the
Sﬂvmdgsé @6-150 nnmol SOT-El 9-5' - PEG / kg body wei ght

suppresses GH release no further. The result

denonstrates the in vivo activity of the anti-Chrelin
16. S[Iihe aatlerracilHechddrgo claRfr 4 0b &5, wkarelp/) e GifthDeetcl Bok Desomprises

of . -E-19 without. an internal |inker As scr.ibed in
any IGBpt SOOI F AGPIdEn "BTeB ere B ol 1 dfegraun fonsisting
of twé, thiée) Bt IFe Snd Bl cBfkectltiRE Bhididdtidet. nker whi ch was

i ncorporated in the original nolecule SOT-E in order

to substitute 6 nucleotides. 4 out of 6 nucl eotides

7. 19 &@n@l@leli@%d 'a@co?&#xg%w&f Hisb3 ohes, &@H&bﬂ% fiffh stretch Box D

eot1 des (out of the 6 nucleotides) may hybridize
compn@ese?ea@numcnef (SOT-E, see Fig. 23, first row,
hybri di zed nucl eotides are underlined). In order to
realize as short as possible derivatives of SOT-E-19
w t hout an internal |inketCACH” | i nker was
substituted by different building blocks of 3
nucl eotides. Al derivatives were

, whereby X is any nucleotide, preferably selected from the group comprising A, G, T, C, U and
I

and whereby n is any integer selected from the group consisting of 0, 1, 2, 3 and 4.

18.  The nucleic acid according to claim 17, whereby the fifth stretch Box D consists of the

sequence

5°CACK)a3’



synt hesi zed as Spi egel mers (protocol see Exanple 4)
and analyzed in cell culture experinents (protoco
see Exanple 2). A substitution of the internal I|inker
of SOT-E19 without |oss of binding and inhibitory
efficacy (1C50) was succe§%fully shown for the
follow ng building bl ocks: ACA (SOT- E-19-L3) and CAA
(SOT-E-19-L4). The different 'derivatives of SOT-E-19
are shown in Fig. 23. Exanple 7: Discrimnation of
oct anoyl -ghrelin and desoctanoyl -ghrelin by ghrelin-
wherdblym g Spi egel ners The characteristics of the binding
Spi egel ner SOT-E19 to ghrelin were further anal ysed
in a conpetition assay, based on the nethod descri bed

19. | ThEX8ABkaCR ackétdidIas anPssaiss 1418 1SPivBeRbBe fit¥Siretch Box D is
incubated with different combinations of ghrelin

attachs@ pithdess (coé tathe yi-endwioheiessonseiteatybox Bhrel in) in the
stimulation solutions prior to stimulation of cells.
The schene of peptide conbinations and the results of

20. t e empleici avhaccerding foudny-dfetrymb 16ap dfo wheregn tel nugleic acid further

comp%gegfgansﬁgﬂ%gr%tigg I?(Pb h?e{ebl nt)ne ar)ﬁh ts)lére C r]![% %[ Lo E ridds a%zieast one

nucle®deanoyl - ghrel i n (hunan ghrelin = hu ghrelin), or wi th
desoctanoyl -ghrelin in a final concentration of 300
nM no stinmulation of cells can be detected (bars 1
21. amﬂle %hcle%bid%cc&ﬁfx@&g ¥1aff LANRYEretdthe kixth dRHKESLXIN ESthprikes about
relin) in concentration of 13 nMis
from gt 161 Gampccukivy THEBIER et Gt 6] ATEUSapudgetides and more
00 nM desoct anoyl -ghrelin (bar 4)
prefe%éff?@&nssééég’tvé Pﬁc{l]%o?]fdesﬁe with cell stimulation,
i ndi cating that the biologically inactive desoctanoyl
ghtelin is recep onk, [
22. ; g’lrhg gggle}%eagl %ccardbn % cﬁ%%ol??cgarg%yl g%b%[g{]ﬁasq ?ylﬁg oi"me nucleotldes of
the sigihrstrletch B?.)Xhlllsghléﬁbcﬂ fpmaBdgrioep bcbfﬂ?.ishhg efiUlyd &. 10- f OI d
excess of SOT-E19 (bar 5), and even the presence of
desoct anoyl -ghrelin in a 100-fold excess (300 nM over
23, OCtRNAMlei @ B8 adbbbring T8 1aidl fTre Ivs’hrér&yr’(ﬁe @h6eG Micléd@as is positioned
not conpete for inhibition bar In contrast, an
immegigiely newrie &ty gad ehthe @FStB‘B?SCIh]ﬁP’bét anoyl -ghrelin and 30
nM Spi egel mer shows increased cal ciumrel ease (bar 7),
gi ving evidence that under assay conditions a
24. stThewuateicoarid advardizgrerany wi phlmifhtvo%a V‘gmeél&’ ithe sixthgiretah Box E is

euacffd i Zold O R RO G BOER ) "o sCr i mat e

bet ween ghrelln in the octanoyl-form and the
desoct an -form .. Binding.chara ri.stics of ,
25, STREUICIRN SRERCErEiEE ) BRPSF P B fAAy bgesy the 3cnd of the fifd
stretcﬂq;cﬁi@lﬂ atfhBRe tb fhe31tenf @F the@fxﬂy\ﬁﬁﬁdWBchOE by a first spacer.
des-octanoyl -ghrelin) are simlar to SOT-E19 (The sane
experinment was previously

26.  The nucleic acid according to any of claims 20 to 25, whereby the 3’-end of the fourth
stretch Box C2 is attached to the 5’-end of the third stretch Box C1 by a second spacer.

27. The nucleic acid accdrding to claim 25 or 26, whereby the first and the second spacer are

each separately and independently selected from the group comprising hydrophilic spacers.



done as described in W2005/049828. Because both

nol ecul es have a high structural correlation (see

Exanple 3) which is mainly based on box A, the

results support the assunption that notif Ais

essential for the high spgcificity of the nucleic

acid nol ecul es according to the present invention

regardlng to the octanoylated form of ghrelin_,
o especi a r ve. a |ds t he .
28 e ﬁ“’y a"‘de%S?r d‘rgg‘& Pw@ j&ci"ﬁ?fg?fﬁ( 8'5 V&b"Ph a?ﬁ?ﬂe‘élsss.dmd from
the grQupbInbiising 4 Buclad add breydnd @i nubiei¢siciGspacer.

ghrel i n-bindi ng Spi egel mer NOX-Bl11l The

ghrel i n-bi ndi ng Spi egel mer NOX-Bl11l can be used in an
29. ammuﬁﬁfc%fd &b&%ﬁﬁrto Teirh P8t wlbreBy the STHEYSPRcer E@Tyﬂﬁclelc acid spacer

assay (EIA non-r adi oacti ve guanti fi cation of
COmpHging @éwa&o@al Fm%%wnmenmnucle@ﬁﬂ@t prgfergnly hé9 prensequsive nucieotides
andn&ﬂé Hﬁ§§ﬂ¥°c&&éﬂﬂﬁggﬁde&. trols and unknown treated

ma are incu mell- mcrotiter-plates
mhlch have been coated with a ghrelin-binding

BT TE i€ andptingRy B T wePEOK R Pt e i muclic acd

spacet ROMPAEILY AbAN di‘dm8hﬂorm], céf3ecutife nueikdifdear wretfefHat 8do \§ ddasecutive
an.anti-ghrel | i bod fir nti body) or a nucleic
nucleqrides apf FoRe HE! ﬁ’ ?y{ 8°‘§ﬁ‘¥"é’1('13 HHCZ‘?O ‘gﬁse C-termnus of

ghrelin. This antibody or nucleic acid can be | abel ed

or not, _whereby a nucleic acid would be preferably
31. | Jdhhemagleic geick #@mcimarf@talmalniq B@@sﬂbwéhmﬁcomgmwonwt@ ef ACA or
caal ncubation renoving the (first) anti-ghrelin antibody

and several washing steps a second antibody (the

antibody is directed to the Fe-fragment of the first

nd The | abel of
2. { TsRE P serae . 35 o5 B 0RE B spl 1 By Rt i
~ peroxi dase (INP) After incubation the well with the

s ond anti tion,

33. E\HQF]FIé: ag é@\cgqr ndﬁc‘g?lggr\{%.,tvﬁge{ ge . gggﬂgg?r:a%%r the second spacer
comphsésraa nekthote ReRHThE 5B eoI(HMBYy- oré?hﬁ\ﬂjtﬁ b€ suth @RRAAS glycol moieties.

solution is then added and e degree of énzymatic

turnover of the substrate is determ ned by absorbance
. e o A F AP ap My mlofeoutar weight of
aboutdm il @y ko efifried, prefpeldy 8¢ Dan t he sanple. A set of

ghrelin standards is used to plot a standard curve of

absor bance versus ghrelin concentration fromwhich the
35. QlThelnuBleicracldrdcbmding t6 afly bfclaignl Ul twdrdreby the nucleic acid is a circular

nucleic acid.

36. The nucleic acid according to any of claims 1 to 35 having the structure of

5°-Box Cl|-[ BoxB |—| BoxD |- Spacer—| BoxE |-| Box A |- Box C2|

or the structure of

5—| Box E |-| Box A | - Box C2— Spacer - Box C1|-[ BoxB |-{ Box D |




Protocol Firstly, a streptavidin-coated 96-well plate
(Reacti-Bind Streptavidin Coated H gh Bi nd Capacity
Bl ack 96-wel |l Pl ates, Perbio Science, Bonn, Germany)
was washed three tines with PBS and Ca, Bi ochrom AG
Berlin, Germany) |nclud|ng,p 1% Tween. Each Dul becco
(with M t+ well was i ncub® ed with 100 gl 50 pM
bi oti nyl at ed Spi egel mer NOX-Bl11l.(di ssolved in PBS;
SEQ ID. 72) for one hour at roomtenperature. After
i mmobi | i sation of biotinylated Spiegelner NOX- B 11
37. uniieungleRPh@dabetkRdin >
(100 41 PBS). This Y afPOPURINDY 1878, WASYthehiP ireich Box A
compriSEHE FRYUENEE ORash buffer, the st ock soI utions with
defi ned concentration of octanoyl- ghrelin were added
and i ncubated for one hour at roomtenperature. The
UAASUR < Fan ARt GivetsX, CCRMANedU2pd (SB@ INd. $);wer e washed
once (100 | PBS). This is illustrated in FIG 26B. The
anti-ghrelin antibody (from Phoeni x Peptides, Bel nont,
wheréd®, USA; 1 ab) was incubated in bl ocking solution
(from Phoeni x Peptides, Belnont, CA USA) for one
hour, unbound anti bodies were renoved by five washing
sngm_(lOOl PBS each). This is illustrated in FIG 26C
In order to the detect the bound anti-ghrelin
éﬁFﬁbody, a second anti body (from Phoeni x Pepti des,
= 8eppnt, CA, USA; 2 ab-HRP) was used which
speci'fically recogni ze the Fe- fragnent of the
Xs= ArriCqgtifiginiin anti body (1 ab) and is nodified with
X = er adi sh peroxi dase. The unbound fraction of the
second anti body (2 ab-HRP) was renoved by five washi ng
steps (100 ul PBS). This is illustrated in FIG 26D.

AT N S

plate was seal ed and incubated in a dark roomfor 30

m n. Then 50 pl of stopplngﬂnsolution'mas added. The

ddgF aecleie a@ﬁz’ty%@m&tq 3y 6 9Bimo} ta Fib pettiowiariyofcleigs37, whereby the
second S&ENBALH QK 450 nm and the
ec:c’ndifferenceccg)f sﬁa%&g aggggunl sGaére recorded. As

shown in Fig. 25 a set of ghrelln standards was used

t AV ne Sus
. ZoE ol anl BIR8R: Pl e Rl B0 1 DY e A PSR Bt muctec
acid iesgheetddrieon e gladpecotpabing tHeak@sencéodccdping@e! mer NOX- B

11 can be
SEQ ID No. internal reference
5 MS-P2-E3
6 MS-P2-G2
7 MS-P2-D2
8 MS-P2-A3
9 MS-P2-E1l
10 | | “MSP2-BI
1 MS-P2-F1
12 MS-P2-C3
13 MS-P2-C2




40.

used to i mmobili"ze oct anoyl
concentrati on-dependant manner and therefore has

pot enti al

The

speci fication,

as reagent
features of the present

t he cl ai ns gnd/ or the

-ghrelin in

i nvention disclosed in
drawi ngs nay

both separately and in any conbi nati on thereof be

in an ETA type detection assay.
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claim 4, wherel® the non-base pairi SQTpDrlORE i S
pr ov-eed—>by th,e1 second—stret-ch—Box S%T-D-llo
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32 SOT-D-111

33 SOT-E or MS-P2-F1

34 SOT-E-02

35 SOT-E-09

36 SOT-E-11

37 SOT-E-12

38 SOT-E-14

39 ‘SOT-E-19

40 SOT-E-21

41 SOT-E-25

42 SOT-E-33

The nucleic acid according to any of claims 1 to 38, whereby the nucleic acid is selected
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6. The nucleic acid according to any of clainms 1 to 5,
whereby the nucleic acid further conprises a third
stretch Box C and a fourth stretch Box C2, whereby
the third stretch Box O conprises at |east one

nucl eotide and the fourthgstretch Box C2 conprises at
| east one nucl eotide, and whereby the third stretch
Box C is attached with its 3'-end to the 5 -end of
the second stretch Box B, and the fourth stretch Box
C2 is attached with its 5 -end to the 3'-end of the

first stresp@IBa¥o.A. 7. The nucliieenfietfdrareor di ng to
cl albkm F}ﬁ whereby the thirdistretceh Box d

tTrro—Cc T

foupth stret cl"l5 Box C2 are {capable %?T‘Fryli?ﬂ*dl sation,
whefeby upom hypridisation |a secongogoripsg stranded
stricture is formed. 8 The nucleic acid accordinglto
any| of clainms 45to 7, wher gby the SOTsk-19-L2
doupte=strandeg—structureforns—= 51 |t§| rcat
structure. 9. ﬁe nucleic gcid accongng,to cIa|n17,
wher eby the seapnd doubl e- gt randed SOxEdpdde forns a
secohd-helical-structuyre—10 The-nucleic—aecid
accprding to oﬁscla|n19 mrereby tﬁQTQ%égﬂé hel i ca
strcture 1S agpelrx or ahel ' xX-Tigkg-ghoyeiure
conprising from1 to 10 base pairs, preferably fr 1
to B base pa|r§0and mor e preferabﬁﬁﬂFﬁd%ﬂZ to 3 base
pal Ss—3H4—Fhe-atetetrc—act accot 1T—9—T1T0
10, | wher eby thd'first helidal strEQFﬁ%gysgﬁﬁ%rolonced
by the second Belical strugtur8OTeB-1022NOXHRB1 K] eijc
aci d—-accordi-ng—to—any of clai 65— e
thifd stretch Bdx O conpr|i ses biotEeisdNXBlo 10
CONSETUtTVE NUCIEeotTdes, preferaniy I tO 3 cConsecutive
nucl eoti des and nore preferably 2 or 3 consecutive
41. nlied eotléidesid a_c:eordﬁt&tm dlelnei38, sberbadioseditengetad thapugeic acid is

6 to the fourth str
selec i Rt Tacrofy Tt Of e rdnd d SRS R gtr R o e- 32,
SEQ Ipr¥é.33aBEQ D N@ 38, $BQIPANU. 40 and SEQEDtN«ds. and nore
preferably 2 or 3 consecutive nucl eotides. 14. The
nucl eic acid according to any of clainms 6 to 13,

42. WrRS fltYeit had REIr@hS t@6lalin BYIGE Biafm 46,0MREdbyaBe @eqﬁeﬁce ldf the nucleic
stretch Box D, mhereby the fifth stretch Box

acid iggaleradsfeam she grous omNGSng HS SERUNPS SCIERS & S@@éD No. 30, SEQ ID
No. 33, SEQ ID No. 36, SEQ ID No. 42, SEQ ID No. 46, SEQ ID No. 47, SEQ ID No. 51 and

SEQ ID No. 52.

43.  The nucleic acid according to any of claims 1 to 42, whereby the nucleic acid is capable

of binding ghrelin, preferably human ghrelin.

44.  The nucleic acid according to claim 43, whereby the ghrelin has an amino acid sequence

according to SEQ ID No. 1.

45.  The nucleic acid according to any of claims 1 to 44, wherein the nircleic acid comprises a

modification.



15. The nucleic acid according to claim14, whereby

the fifth stretch Box D conprises the sequence 5'-CA

16. The nucleic acid according to claim 14 or 15,

whereby the fifth stretch Box D conprises any length

of consecutive nucl eoti desyywhereby the Iength is

sel ected fromthe group consisting of two, three,

~ four, five and six consecutive nucleotides. 17. The

N . o L y | ai . 5.
4. WHEr Ehiofiact ARl B chitn B3 forel) Rl Modifolirl selores fom e
grouppdonipriSigX¥) HE S moiath endeb PER maetmny nucl eot i de,

preferably selected fromthe group conprising A, G T,

C, Uand | and whereby n is any integer selected-from
47. t IThegroleir addSicesidiiy ©f cldim U6, Wherdbankk thodifeatid® a PEG moiety

.nucl%jc aci.d accordi o clajm17, whereby the fifth
consig{igl i TROBI B SERSPE BEGT VEHERY i qHURREramieR Bthe BEG moiety i
prefefably BRI 80t 20104128 XD, ThSreNptetefib®y Fohfl aBEEOIHNG0UD and most

any of clains 14 to 18, whereby the fifth stretch Box
Wﬁﬁﬁﬁ%@*°ﬂ¥ﬁd€%ed with its 5 -end to the 3 -end of the

second stretch Box B. 20. The nucleic acid according

to any of clainms 14 to 19, whereby the nucleic acid
48. f (it macleicc amhracemding toi oleiln 46.r ehabbyBie Bodifikaionbyg ¢ HES moiety,

i etch Box:E conpri.Se | east pne
wherdy PR EHE ST R I R oG spevci o0 k0, more
prefe2Bly frdme bieday 30 he8G kRtdad stosepreferdBoxabioucs0gIdi ses about

from1l to 10 consecutive nucl eotides, preferably 1 to
4 consecutive nucl eotides and nore preferably 3

49, CORBs afidleicvacid ta@éc&&ﬁagds&my?o%- claih® NHCLEI wh@hyWithe nucleotides of the
according to claim 20 or 21, whereby at |east one of

nuclejcrpgidare Lawclegidesof  the sixth stretch Box E is
sel ected fromthe group consisting of Uand G 23. The
nucl eic acid according to claim 22, whereby the Uor G
50. nddk ovtleidecidsicpydingitoney of ¢lamsdi tat48l wherelxy the mutlhie abid completely

. f . the. first stretch Box A 24. The nucleic acid
“mmggg%gaPﬁ%&¥%&any of clains .20 to 23, whereby the

sixth stretch Box E is
51. A pharmaceutical composition comprising a nucleic acid according to any of claims 1 to
50 and optionally a further constituent, whereby the further constituent is selected from the group

comprising pharmaceutically acceptable excipients and pharmaceutically active agents.

52. Use of a nucleic acid according to any of claims 1 to 50 for the manufacture of a

medicament.

53. Use of a nucleic acid according to any of claims 1 to 50 for the manufacture of a

diagnostic means.

54. Use according to claim 52, whereby the medicament is for the treatment and/or
prevention of a disease or disorder selected from the group comprising obesity, eating disorders,
diabetes, glucose metabolism disorders, tumor, blood pressure disorders, cardiovascular diseases,

acromegaly and regulation of energy balance, appetite, body weight.



attached with its 3 -end to the 5 -end of the first
stretch Box A 25. The nucleic acid according to any
of clains 20 to 24, whereby the 3" -end of the fifth
stretch Box Dis attached to the 5 -end of the sixth
stretch Box E by a first spacer. 26. The nucleic acid
according to any of clains 20 to 25, whereby the
3'-end of the fourth stretch Box C2 is attached to
55. T0Re Ehcé&g{;lgoto.tclfh‘?mt Pﬁf qm&%f)_@ttﬁg Iﬁg’cgcagxenpxs aﬁo GO 9 atment and/or
spacer. 2/7. The nucleic acid according to claim or
preve@@n offaglissbse aribsorder stlectadi froindhes groop dorspastiey gaatraintestarchdiseases.
separately and i ndependently selected fromthe group
conpri sing hydrophilic spacers. 66 28. The nucleic
56. adi d)raﬂ@otdh}jg'sihg ghif'emihmnakhnmé abyl dcberdingdb Ridfictims 1 to 50,
yacer i.s selected from the group conprising a
Whereﬁgé’feg?reblgﬁedc%@éfs aa%ﬁst%{fwgﬂﬁ??‘lpei c acid spacer. 29.

The nucleic acid according to claim 28, whereby the
first_spacer is a nucleic acid, spacer _conprising )
57. aJUS‘?J?f 3 Iﬁ&ﬁﬁﬂ‘i a?la agRPrdig s ieaytqt Gheitg & (oo foadls dejsrtaarad ghrs)in.

1 to 5 consecutive nucleotides and nore preferably 2
consecutive nucl eotides. 30. The nucleic acid
58 adcweliphdon bescremn2 ®f avghoelmbantagesiss et o relirelip agemisti @mprising the
ﬂﬂkwﬂ&%QQEF acid spacer conprising about from3 to 20
CONnsecutive nucl eotides, preferably 3 to 5 consecutive
nucl eoti des and nore preferably 3 consecutive
nucl eotides. 31. The nucleic acid cording.t lai m.
Soe | wEP e 4 end et e SR & oBhd e hufii seiu.
32. The nucleic acid according to claim28, whereby
the spacer..is a nan-nuclei¢ acid. 33, The nucleic acid
atcor dPR¥GRS TRuglslc 89 agaertingle anyef plapms 1 e er and/ or
the second spacer conprises at |east one ethyl ene

glycol noiety or a plurality of such ethylene glycol _
noi et i WOYVidgw, aThe sysiemevbichiravidet arsignaly i ¢hecprgsemc@df a ghrelin

wher eb, . [ . %B| ar wei ght of about

from 1%%82182 i '%;?Qg?hel?%?asﬁgﬂ@44 Da. 35. The nucleic

acid according to any of claiml1l to 34, whereby the

nuclei¢ aci.d is ircular ...nucleic acjd. .36. The .. .
nucl ei §3Lc ¢ ”&nac‘gg?tﬁ?rn&et gngidaic, ghtg %iaﬂtag‘imftolssg gﬁWnﬁ“mgomSt
t he standedruviestiod the canBiddte Ghretin Bodni® is a BaslibagodRacer -

Box E - Box A - Box C21 or the structure of 5 - Box E
- i Box A -1Box C2 - Spacer - ox C1 - Box B1 - Box D

59. A method for the screening of a ghrelin agonist and/or a ghrelin antagonist comprising

-

the following steps:
- providing ghrelin immobilised to a phase, preferably a solid phase,

- ‘providing a nucleic acid according to any of claims 1 to 50, preferably a nucleic

acid according to any of claims 1 to 50 which is labelled,
- adding a candidate ghrelin agonist and/or a candidate ghrelin antagonist, and

- determining whether the candidate ghrelin agonist is a ghrelin agénist and/or

whether the candidate ghrelin antagonist is a ghrelin antagonist.



67 37. The nucleic acid according to any of clainms 1
to 36, whereby the first stretch Box A conprises the
sequence of UAAX1X2CCGAAX3GUAX4CCAUUCCUXS5C (SEQ I D No.
3); whereby Xi=CGorA; X~=AorU;, X3=CorA;, X4 = Aor C
orU; and X5=Cor A preferabyy _
5' UAAGACCGAAGGUACCCAAUCCUAC3' (SEQ I D No. 4). 38. The
nucl eic acid according to any of clainms 1 to 37,
particularly of claim37, whereby the second stretch
~ Box B conprises the sequence of 5" GUGAGE'. 39. The .
60. nﬂ‘@bshcihext actoaticpradiiagn 56 chasaciefisal mi st the tdeteﬁﬁmng is carried out

C t he. nucl.ei cid ted
such A et g TR R Bl B e B8 ottt gtonis orby
acamSE@elgEDrdHﬂ antagbstnal reference 5 MS-P2-E3 6 Ms-P2-Q&
7 M5-P2-D2 8 M5-P2-A3 9 Ms-P2-EI 10 MS-P2-B 1 11
M5-P2-F1 12 MS-P2-C3 13 M5-P2-C2 68 14 MS-P2-H2 15

61. M& B2 fdvhe a&eé\@n%@gﬁ%lm, comprising a nucleic acid according to any of claims 1
to 50.

62. A ghrelin antagonist obtainable by the method according to claims 59 and 60.

63. A ghrelin agonist obtainable by the method according to claim 59 and 60.



17 Ms-P2-A2 18 M5-P3-H3 19 Ms-P2-DI 20 SOT-C 21

F12 22 SOI-D (C 12) 23 SOI-D-000 24 SOr-D-100 25

SOT-D-101 26 SOT-D-102 27 SOT-D-104 28 SOT-D- 106

29 SOT-D-108 30 SOr-b-109 31 SOr-b-110 32 sOr-b-111

33 SOT-E or M5-P2-F1 34 SOT-E-02 35 SOT-E-09 36

SOT-E-11 37 SOT-E-12 38 SOM2-14 39 SOT-E-19 -40

SOr-E-21 41 SOT-E-25 42 SOT-E-33 40. The nucleic

aci d according to any SBRUSNG RESTINGo 38, whereby the
<110RUQ¥BK6N 3Gkemd Sicsel ected fromthe group conprising

t he sequences according to 69

. <120>

<130>

<150>

- <1l51>

<160

<170C>

<210>
<211>
<212>

<213>

<220>
<221>

- <223>

<400>

Gly Sser

1

Glu SBer

<210>

<2ili>

<212>

Ghrelin binding nucleic acids

SP8974A
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2005-04-08

~
28]

PatentliIn version 2.1

1

28

. PRT

Homo sapiens

MISC_FEATURE

ghrelin

Ser Pne Leu Ser Pro Qlu His Gln Arg Val Gln Gln Arg Lys
5 10 13

Lys Lys Pro Pro Ala Lys Leu Gln Pro Arg
20 25

2

28

PRT



SEQ ID No. internal reference 43 SOI-E-19-L 44
SOT-E-19-L1 45 SOT-E-19-L2 46 SOT-E-19-1L3 47
SOT- E-19-L4 48 SOT-E-19-L5 49 SOT-E-19-L6 50
SOr-E-19-L7 51 SOT-E-19-5'PEG 52 SOT-D 109
(NOX-B11-2) 72 biotinvliated NOX-B 11 41. The nucleic
acid according to claim39, wwreby. the sequence of
the nucleic acid is selected fromthe group
conprising the sequences according to SEQ I D No. 29,
<213GEQRItPugordHicusSEQ | D No. 38, SEQ ID No. 39, SEQID
No. 40 and SEQ I D No. 41. 42. The nucleic acid
according to claim39 or claim40, whereby the
<2208equence of the nucleic acid is selected fromthe
group conprising the sequences according to SEQ I D No.
<22130 MISECFHADURINO. 33, SEQ ID No. 36, SEQ ID No. 42, SEQ
I D No. 46, SEQ ID No. 47, SEQID No. 51 and SEQID
<223Ro 99851453 The nucleic acid according to any of
claims 1 to 42, whereby the nucleic acid is capable
of bi ndi ng ghrelin, preferably human ghrelin. 44. The
<4o0nUcd ei ¢ acid according to claim43, whereby the
ghrelin has an am no aci d sequence according to SEQ
Gly Py N§T Bhe 4% SThmu@lelts & dvadder @imglt @ranyysof
claims 1 td 44, wherein thé®nucleic acid cdfiprises a
nodi fication. 70 46. The nucleic acid according to
clu GhAIRE4Rs vherebibhe, mBdi healbolgi s sel ected from
' the grazup conprising az§ES noiety and a PEG noi ety.
47. The nucleic acid according to claim46, whereby

the nodification is a PEG noiety
<210>

<211> 25
<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 3

uvaarwccgaa rguahccauu courc ' ) ' 25
<210> 4

<211> 25

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> ' synthetic



consi sting of a straight or branched PEG whereby the
nol ecul ar wei ght of the PEG noiety is preferably from
about 20 to 120 | cD, nore preferably fromabout 30 to
80 kD and nost preferably about 401cD. 48. The
nucl eic acid according to claim46, whereby the
nodi fication is a TIES noi ety Whereby preferably the
nol ecul ar wei ght of the TIES noiety is fromabout 10
to 130 kD, nore preferably fromabout 30 to 80 kD and
nost preferably about 50 kD. 49. The nucleic acid
according to any of clainms 1 to 48, whereby the
<400y eotides of the nucleic acid are L-nucl eoti des.
HAAIB BTN RGET BN c“AEFd according to any of claims 1 to 25
48, whereby the nucleic acid conpletely consists of
<z10k-mucl eotides.. 51. A pharnmaceutical conposition
conprising a nucleic acid according to any of clainms 1
<211po 5650 and optionally a further constituent, whereby
thgu;urther constituent is selected fron1the group
conpri sing pharmaceutically acceptabl e excipients and
<213phaliaeeeytical ly active agents. 52. Use of a nucleic
acid according to any of clainms 1 to 50 for the
manufacture of a nedicanment. 53. Use of a nucleic
acid according to any of clains 1 to 50 for the
<220pgnufacture of a diagnostic neans. 54. Use according
<221£OY&JQI R8s Whereby the nedicament is for the
reatnent and/or prevention of a disease or disorder
<223selsatedikrom t he group conpri sing obesity, eating
di sorders, diabetes, glucose netabolism disorders,
tunor, bl ood pressure disorders, cardiovascul ar
<4ood|%§ases acronegal y and regulatlon of ﬁgergy ;
c e accordi ng
oo QLA Cuon BB e DY USLOMLee oot S8s0500" 1 10
treatnment and/or prevention of a dlsease or di sorder
<210seleected fromthe group conprising gastrointestina
di seases. 56. A conplex conprising ghrelin and a
<231Auci®i ¢ acid according to any of claims 1 to 50,
<a12WheLgby preferably the conplex is a crystalline
conplex. 57. Use of a nucleic acid according to any of
<2136| aBricitd 50 for the detection of ghrelin. 58. A
net hod for the screening of a ghrelin antagonist or a
ghrelin agoni st conprising the follow ng steps:

<212

<220>
<221> misc_feature

<223> synthetic

<400> 6

ggguaagcgu aagaccgaag guaaccaauc cuaccguauc uacagugagg cagcac 56
<210> 7

<211l> 56

<212> RNA

<213> Artificial



- providing a candidate ghrelin antagoni st and/or a

candi date ghrelin agonist, - providing a nucleic acid

according to any of clainms 1 to 50, - providing a test

system which provides a signal in the presence of a

ghrelin antagonist and/or a ghrelin agonist, and -

det erm ni ng whet her the candiglgte ghrelin antagoni st

is a ghrelin antagonist and/or whether the candi date

ghrelin agonist is a ghrelin agonist. 59. A nethod for
<220the screening of a ghrelin agonist and/or a ghrelin
ant agoni st conprising the follow ng steps: -
<221yr FIPBIFRFYRT el in i mobilised to a phase, preferably a
<22350L] se, - -providing a nucleic acid according to
'223anf%gf£%%§ins 1 to 50, preferably a nucleic acid
according to any of clains 1 to 50 which is |abelled,

- addi ng a candi date ghrelin agonist and/or a
<400rardi dat e ghrelin antagonist, and - determ ning
IITIRECH e 2 HHEILEN T RET UG HUEFFFH2RE OHiCgEU92EY £2g¥rel i n 56

agoni st and/or whether the candi date ghrelin
<21p@ntgagoni st is a ghrelin antagonist. 72- 60. The met hod

according to claimb59 characterised in that the
<2ligetsérmning is carried out such that it is assessed

whet her the nucleic acid is replaced by the candi date
‘212§hﬁgﬁin agoni st or by a candidate ghrelin antagonist.
213812 KL for the detection of ghrelin, conprising a

nucleic acid according to any of clains 1 to 50. 62.

A ghrelin antagoni st obtainable by the nethod

according to clainms 59 and 60. 63. A ghrelin agoni st
<220pbt ai nabl e by the nmethod according to claimb59 and 60.
<22h}/%§ < SEQUENCE LI STING <110> NOXXOAT Phar ma AG <120>

“Ghréf i1 %5 Al ng nucl eic acids <130, SP8974A <150> EP

<22305Q04A2% s & <151> 2005- 04- 08

<400> B

ggguaagcgu aagaccgaag guaaccaauc cuaucguauc uauggugagg cagcac 56
<210> 9

<211> 56

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> symthetic

<400> 9
ggguaugcau aagaccgaag guaaccaauc cuaccguauc uacggugagg cagcac 56
<210> 10

<211> 56




<160> 72 <170> Patentln version 3.1 <210> 1 <211> 28

<212> . PRT <213> Honp sapiens <220> <221> M SC
FEATURE <223> ghrelin <400> _ Ay Ser Ser Pine Leu

Ser Pro du Hs Adn Arg Val Gn A@n Arg Lys 1 5 10 15
Gu Ser Lvs Lys Pro Pro Ala Lys Leu dn Pro Arg 20 25

<210> 2 <211> 26 <212> PRT 2439 <213> Rattus

norvegi cus <220> <221> M SC FEATURE <223> ghrelin

<400> 2 Ay Ser Ser Phe Leu.Ser Pro Au His dn Lys
<212Al &8 n G n Arg Lys 1 5 10 15 du Ser Lys Lys Pro

Pro Ala Lys Leu A n Pro Arg 20 25 <210> 3 <211> 25
<213> Artifieial

<220>
<221> misc_feature

<223> synthetic

<400> 10
ggguaugcgu aagaccdaag guaaccaauc cuaccguauc uacggugagg cageac

<210> 11
<211l> 56
<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 11
gggugagcgu aagaccgaag guaaccaauc cuaccguauc uacggugagg cagcac

<210> 12
<211l> 56
<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 12
ggguguaugu aagaccgaag guaaccaauc cuaccauauc uacggugagyg cagcac



<212> RNA <213> Artificial <220> <221> m st feature
<223> synthetic <400> 3 uaarwccgaa rguahccauu ccurc
25 <210> 4' <211> 25 <212> RNA <213> Artificial

<220> <221> m st feature <223> synthetic 3/29 <400>

4 uaagaccgaa gguacccaau ccuac 25 <210> 5 <211> 56
<212> RNA <213> Artificial <gg0> <221> mist feature
<223> synthetic <400> 5 ggguaagcgu aagaccgaaa
guaaccaauc cuaccguaua uacggugagg cagcac 56 <210> 6
<211> 56 <212> RNA

<210> 13
<211> 56
<212> RNA

<213> Artificial

<220>
<221l> misc_feature

<223> synthetic

<400> 13

gggugugcgu aagaccgaag guaaccaauc cuaccauauc uacggugagyg cagcac
<210> 14

<21l> 56

<212> RNA

<213> cificial

<220>
<221> misc_feature

<223> synthetic

<400> 14

gggugugcgu aagaccgaag guaaccaauc cuaucauauc uacggugagg
<210> 15

<211> 56

<212> RNB

<213> Artificial

<220>

<221> misc_feature



<213> Artificial <220> <221> mi st feature <223>
synthetic <400> 6 ggguaagcgu aagaccgaag guaaccaauc
cuaccguauc uacagugagg cagcac 56 <210> 7 <211> 56
<212> RNA <213> Artificial 4/29 <220> <221> m sc
feature .<223> synthetic- <400> 7 ggguaagcgu
aagaccgaag guaaccaauc cuaccgugsc uacggugagg cagcac 56
<210> 8 <211> 56 <212> RNA <213> Artificial <220>
<221> misc feature <223> synthetic <400> 8

<223ggQyaapgeged aagaccgaag guaaccaauc cuaucguauc uauggugagg
cagcac 56 <210> 9 <211> 56 <212> RNA <213>
Artificial

<400> 15 .

gggugugcgu aagaccgaag guacccaauc cuaccuacua acuggugagg cagcac 56

<210> 16
<211> 55

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 1€

gggugacgua agaccgaagg uacccaaucc uaccuuuccu gaggugaggc agcac 55
<210> 17

<211l> 51

<212> RN2

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 17

gggugcugug aggcaaaaaa guaaguccda agguaacCaa ucCuacagca © 51
<210> 18

<211> 50

<212> RNA

<213> Artificial



<220> <221> m sc feature <223> synthetic <400> 9
ggguaugcau aagaccgaag guaaccaauc cuaccguauc uacggugagg
cagcac 56 <210> 10 <211> 56 5/29 <212> RNA <213>
Artificial <220> <221> msc feature <223> synthetic
<400> 10 ggguaugcgu aagaccgaag guaaccaauc cuaccguauc
uacggugagg cagcac 56 <210> 1¢p«211> 56 <212> RNA
<213> Artificial <220> <221> misc feature <223>
synthetic <400> 11 gggugagcgu aagaccgaag guaaccaauc
cuaccguauc uacggugagg cagcac 56 <210> 12 <211> 56
<212> RNA <213> Artificial <220>

<220>
<221> misc_feature

<223> synthetic

<400> 18 :

gggugcugug aggcaaugcg uaaguccgaa gguauccaau ccugcagcac 50
<210> 19

«<211> 50

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 19

ggguguugug aggcaauaag uaaguccgaa gguaaccaau ccugcagcac 50
<210> 20

<21l> 47

<212> RN2Z

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 20
cgugugaggc aauaaaacuu aaguccgaag guaacCaauc cuacacyg : 47

<210> 21




<221> msc feature <223> synthetic <400> 12
ggguguaugu aagaccgaag guaaccaauc cuaccauauc uacggugagg
cagcac 56 6/29 <210> 13 <211> 56 <212> RNA <213>
Artificial <220> <221> msc feature <223> synthetic
<400> 13 gggugugcgu aagaccgaag guaaccaauc cuaccauauc
uacggugagg cagcac 56 <210> 14r<211> 56 <212> RNA
<213> Artificial <220> <221> misc feature <223>
synthetic <400> 14 gggugugcgu aagaccgaag guaaccaauc
cuaucauauc uacggugagg <210> 15 <211> 56 <212> RNA
<211221%> Artificial <220> <221> nmisc feature

<212> RNA

<213> Artificial

<220>

<221> misc_feature

<223> synthetic

«<400> 21

cgugugaggu aguaaaaaaa aaaaaacgua aauccgaagd uaaccaaucc uacacg 56
<210> 22

<211> 50

<212> RN2

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 22 :

cgugcgguga ggcaaaaacg uaagaccgaa gguaaccauu ccuacceacg 50
<210> 23

<21l> 48

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic



7/29 <223> synthetic <400> 15 gggugugcgu aagaccgaag
guacccaauc cuaccuacua acuggugagg cagcac 56 <210> 16
<211> 55 <212> RNA <213> Artificial <220> <221>

m st feature <223> synthetic <400> 16 gggugacgua
agaccgaagg uacccaaucc uaccuuuccu gaggugaggc agcac 55
<210> 17 <211> 51 <212> RNP.j925213> Artificial <220>
<221> mist feature <223> synthetic <400> 17
gggugcugug aggcaaaaaa guaaguccga agguaaccaa uccuacagca
c 51 <210> 18 <211> 50 <212> RNA <213> Artifici al

8/ 29 <220> <221> m st feature

<400> 23
cgugcgguga ggcagacgua agaccgaagg uaaccauucc uacccacg 48
<210> 24
<211l> 41

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 24

cggugaggca gacguaagac cgaagguaac cauuccuacc g 41
<210> 25

<211l> 39

<212> RNA

<213> Artificial

<220>

<221> misc_feature

<223> synthetic

<400> 25

cggugaggca gauaagaccg aagguaacca uuccuaccg 39
<210> 26

<211> 38

<212> RNA

<213> Artificial



<223> synthetic <400> 18 gggugcugug aggcaaugcg
uaaguccgaa gguauccaau ccugcagcac 50 <210> 19 <211> 50
<212> RNA <213> Artificial <220> <221> mist feature
<223> synthetic <400> 19 gggug-uugug aggcaauaag
- uaaguccgaa gguaaccaau ccugcagcac 50 <210> 20 <211> 47
<212> RNA <213> Artificial <239> <221> mi st feature
<223> synthetic <400> 20 cgugugaggc aauaaaacuu
aaguccgaag guaaccaauc cuacacg 47 <210> 21 9/29 <211>
<2266 <212> RNA <213> Artificial <220> <221> m sc

feature <223> synthetic
<221> misc_feature

<223> synthetic

<400> 26
cggugaggca auaagaccga agguaaccau uccuaccg

<210> 27
<211> 39
<212> RNA

<213> Artificial

<220>
<221> misc_featufe

<223> synthetic

<400> 27
ggugaggcag acguaagacc gaagguaacc auuccuace

<210> 28
<211l> 38
<212> RN2

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 28
gguaggcaga cguaagaccyg aagguaacca uuccuacc

<210> 29

<211l> 43

38



<400> 21 cgugugaggu aguaaaaaaa aaaaaacgua aauccgaagg
uaaccaaucc uacacg 56 <210> 22 <211> 50 <212> RNA
<213> Artificial <220> <221> misc feature <223>
synthetic <400> 22 cgugcgguga ggcaaaaacg uaagaccgaa

" gguaaccauu ccuacccacg 50 <210> 23 <211> 48 <212> RNA
<213> Artificial <220> <2213,pjsc feature <223>
synthetic 10/29 <400> 23 cgugcgguga ggcagacgua
agaccgaagg uaaccauucc uacccacg 48 <210> 24 <211> 41

<212> RNA <213> Artificial

<2125228 synthetic <400> 24

<220> <221> m sc feature

<213> Artificial

<220>

<221> misc_feature

«223> synthetié

<400> 29

ccggugaggc agacguaaga ccgaagguaa ccauuccuac cgg 43
<210> 30

<21l> 40

<212> RNA

<213> Artificial

<220>

<221> misc_£feature

<223> synthetic

<400> 30

ccggugagge aguaagaccg aagguaacca uuccuacegg 40

<210> 31

<211> 40

<212> RNA

<213> Artificial
<220>

<221> misc_feature
<223> synthetic
<400> 31



cggugaggca gacguaagac cgaagguaac cauuccuacc g 41

<210> 25 <211> 39 <212> RNA <213> Artificial <220>

<221> msc feature <223> synthetic <400> 25

cggugaggca gauaagaccg aagguaacca uuccuaccg 39 <210>
26 <211> 38 <212> RNA <213> Artificial 11/29 <220>

<221> mist feature <223> synthetic <400> 26

cggugaggca auaagaccga agguaaccau uccuaccg 38 <210> 27

<211> 39 <212> RNA <213> Artificial <220> <221>

- ccgfigbod QahiHBccs 22gquas¥id Retdueceqsd00> 27 ggugaggcag
acguaagacc gaagguaacc auuccuacc 39

<210> 32
<211> 40
<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 32

ccggugagge cguaagaccg aagguaacca uuccuaccegg
<210> 323

<211l> 56

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 33

gggugagcgu aagaccgaag guaaccaauc cuaccguauc uacggugagg cageac
<210> 34

<211> 49

<212> RNA

<213> Artificial

<220>

<221> misc_feature

40

40

56



<210> 28 <211> 38 <212> RNA <213> Artificial <220>
<221> m st feature <223> synthetic <400> 28
gguaggcaga cguaagaccg aagguaacca uuccuacc 38 <210> 29
<211> 43 12/ 29 <212> RNA <213> Artificial <220>
<221> m st feature <223> synthetic <400> 29
ccggugaggc agacguaaga ccgaaggygg ccauuccuac cgg 43
<210> 30 <211> 40 <212> RNA <213> Artificial <220>
<221> mi st feature <223> synthetic <400> 30
ccggugaggc aguaagaccg aagguaacca uuccuaccgg 40 <210>
<22331 synthetic

<220>
<221> misc_feature
<222> (36)..(36)

<223> n is 8

<400> 34

gggugagcgu aagaccgaag guaaccaauc cuaccnggug aggcagceac 49
<210> 35_

<21l> 49

<212> RN2a

<213> Artificial

<220>
<22i> misc_feature

<223> synthetic

«<400> 35

cguaagaccg aagguaacca auccuaccgu aucuacggug aggcagcac 49
<210> 36

<21i> 51

<212> RNA

<213> Artificial
<220>
<221> misc_feature

<223> synthetic

<220>



<211> 40 <212> RNA <213> Artificial <220> <221>
m st feature <223> synthetic <400> 31 13/29
ccggugaagc aguaagaccg aagguaacca uuccuaccgg 40 <210>
32 <211> 40 <212> RNA <213> Artificial <220> <221>
m st feature <223> synthetic <400> 32 ccggugaggc
cguaagaccg aagguaacca uuccuagegg 40 <210> 33 <211> 56
<212> RNA <213> Artificial <220> <221> mist feature
<223> synthetic <400> 33 gggugagcgu aagaccgaag
guaaccaauc cuaccguauc uacggugagg cagcac 56 <210> 34
<221z (Miscgdeature :

<222> (37)..(37)

<223> n is 8

<400> 36

gggugagcgu aagaccgaag guaaccaauc cuaccgnegd ugadgcagcea ¢ 51
<210> 37

<21l1l> 54

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 37

gggugagcgu aagaccgaag guaaccaauc cuaccguauc uacggugagg cage 54
<210> 38

<211> 50

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> symnthetic

<400> 38
geguaagacce gaagguaacc aauccuaccg uaucuacggu gaggcageac 50
<210> 38

<21l1l> 45



<212> RNA <213> Artificial <220> <221> m st feature
14/ 29 <223> synthetic <22D> <221> m sc feature
<222> (36) .. (36) <223>n is S <400> 34 gggugagcgu
aagaccgaag guaaccaauc cuaccnggug aggcagcac 49
<212> RNA <213> Artificial
<223> synt heti ggrs400> 35 cguaagaccg
aagguaacca auccuaccgu aucuacggug aggcagcac 49

35 <211> 49
m sc feature

36 <211> 51 <212> RNA <213> Artificial
m sc feature <223> synthetic <220>

<212> RNA

<213> tificial

<220>

<221> misc_feature

<223> synthetic

<220>

<221> misc_feature

<222> (31)..(31)

<223> N is 8

<400> 39

gecguaagacc gaagguaacc aauccuaccg ncggugaggc agcac

<210>

<220>

<221>

<223>

<220>

<221>

<222>

<223>

<400>

40
45
RNA

Artificial

misc_feature

synthetic

misc_feature
(15) . . (15)

n is 8§

40

cggugaggca gcacngcgua agaccgaagg uaacéaaucc uaccg

45

45



15/ 29

<221> nmisc feature <222> (37)

(37) <223>n

is S <400> 36 gggugagcgu aagaccgaag guaaccaauc

cuaccgncgg

RNA <213> Artificial

synt hetic
cuaccguauc
<212> RNA

<223> synthetic

aauccuaccg

ugaggcagca ¢ 51 <210> 37 <211> 54 <212>
<220> <221> misc feature <223>
<400> 37 gggugagcgu aagaccgaag guaaccaauc
uacggugagg cagc 54729<210> 38 <211> 50
<213> Artificial <220> <221> misc feature
<400> 38 gcguaagacc gaagguaacc

uaucuacggu gaggcagcac 50 -<210> 39 <211> 45

<210k6/929 <212> RNA <213> Artifici al

<211> 43

<212> RNA

<213>

<220>

<221>

<223>

<220>
<221>
<222>
n is S

<2235

<400> 41

cggugaggca gcongcguaag accgaaggua accaauccua ccg

<210> 42

<211l> 43
<212> RNA

<213>

<220>

<221>

<223>

<220>

<221>

<222>

<223> n is S

Artificial

synthetic

(13)..(13)

Artificial

synthetic

(31) ..(31)

misc_feature

misc_feature

misc_feature

misc_feature

43



<220> <221> msc feature <223> synthetic <220> <221>
msc feature <222> (31) .. (31) <223> Nis S <400>
39 gcguaagacc gaagguaacc aauccuaccg ncggugaggc agcac
45 <210> 40 <211> 45 <212> RNA <213> Artificial
<220> <221> msc feature <223> synthetic <220?
<221> msc feature <222> (183},¢. (15) <223>nis S
<400> 40 cggugaggca gcacngcgua agaccgaagg uaaccaaucc
uaccg 45 17/29 <210> 41 <211> 43 <212> RNA <213>
Artificial <220> <221> m sc feature

<400> 42

gegnaagacc gaagguaacc aauccuaccg neggugaggc age 43
<210> 43

<211> 50

<212> RNA

<213> Artificial

<220>
<221>- misc_feature

<223> synthetic

<400> 43
gcguaagacc gaagguaacc aauccuaccg uaucuacggu gaggcageac 50

<210> 44
<211l> 47
<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 44

gcguaagacc gaagguaacc aauccuacceg aaacggugag gcagcac 47
<210> 45

<211l> 47

<212> RNA

<213> Artificial

<220>



<223> synthetic <220> <221> misc feature <222>
(13)..(13) <223> nis S <400> 41 cggugaagca
gcnhgcguaag accgaaggua accaauccua ccg 43 <210> 42
<211> 43 <212> RNA <213> Artificial <220> <221>

m sc feature <223> synthetic <220> <221> m sc
feature <222> (31) .. (31) ,54¢3> nis S 18/29 <400>
42 gcguaagacc gaagguaacc aauccuaccg ncggugaggc agc 43
<210> 43 <211> 50 <212> RNA <213> Artificial <220>
<221>- mst feature <223> synthetic <400> 43

'<221> misc_feature

<223> - synthetic

<400> 45

gcguaagacc gaagiuaacc aauccuaccg auacggugag gcagcac 47
<210> 46

<211> 47

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 46
gcguaagacc gaagguaacc aauccuaccg acacggugag gcagcac 47
<210> 47
<21l> 47

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 47

gcguaagacc gaagguaacc aauccuaccg caacggugag gcagcac 47
<210> 48

<211> 48

<212> RNA



gcguaagacc gaagguaacc aauccuaccg uaucuacggu gaggcagcac
50 <210> 44 <211> 47 <212> RNA <213> Artifici al
<220> <221> mist feature <223> synthetic <400> 44
gcguaagacc gaagguaacc aauccuaccg aaacggugag gcagcac 47
<210> 45 <211> 47 <212> RNA <213> Artificial <220>
19/29 <221> misc feature <2233,synthetic <400> 45
gcguaagacc gaagguaacc aauccuaccg auacggugag gcagcac 47
<210> 46 <211> 47 <212> RNA <213> Artificial <220>
<221> msc feature <223> synthetic <400> 46

<213gc giretddacirlgaagguaacc aauccuaccg acacggugag gcagcac 47

<220>
<221> misc_feature

<223> synthetic

' <400> 48

gcguaagacc gaagguaacc aauccuaccyg aucucgguga ggcagcac 48
<210> 45

<21l> 47

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 49

gcguaagacc gaagguaacc aauCCuaccg uuucggugag goagcac 47
<210> 50

<211> 47

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 50
gcguaagacc gaagguaaCcc aauccuaccg uaucggugag gcagceac 47



<210> 47 <211> 47 <212> RNA <213> Artificial <220>
<221> msc feature <223> synthetic <400> 47
gcguaagacc gaagguaacc aauccuaccg caacggugag gcagcac 47
<210> 48 <211> 48 <212> RNA 20/29 <213> Artifici al
<220> <221> msc feature <223> synthetic <400> 48
gcguaagacc gaagguaacc aauccquﬁg aucucgguga ggcagcac
48 <210> 49 <211> 47 <212> <213> Artificial
<220> <221> m sc feature <223> synthetic <400> 49
gcguaagacc gaagguaacc aauccuaccg uuucggugac gcagcac 47

<210218> 50

«211l>

<212>

<213>

<220>

<221>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<400>

45
RNA

Artificial

misc_ feature

synthetic

misc_feature

PEG moiety attached to 5' end

misc_feature

{31)..(31)

n is 8

51

gcguaagacc gaagguaacc aauccuaccyg ncggugaggce agcac

<210>

<21i>

<212>

<213>

<220>

<221>

<223>

52
40
RN2

Artificial

misc_feature

PEG moiety attached to S' end



<211> 47

m sc feature

<210> 51 <211> 45

<212> RNA <213> Artificial
<223> synthetic <400> 50 gcguaagacc
gaagguaacc aauccuaccg uaucggugag gcagcac 47 21/ 29
<212> RNA <213> Artificial
- <220> <221> m st

<221> m st feature <223> synthetic

feature
end <220>

5!

<223>r_is S

aauccuaccg ncggugaggc agcac ab

<222912> RNA

<221>

<222>

<223>

<400>

<222> (1)

misc_feature

(1)..(1)

PEG moiety attached to 5' end

52

ccggugagge aguaagaccg aagguaacca uuccuaccgg

<210>

<211>

«<212>

<213>

<220>

<221>

<223>

<400>

Gly ser Ser

1

53
28
PRT

Homo sapiens

MISC_FEATURE

biotinylated

53

5

Glu Ser Lys Lys Pro

<210>

<211l>

<212>

<213>

<220>

<221>

<223>

20

54
56
RN2A

Artificial

misc_feature

synthetic

human D-ghrelin

10

Pro Ala Lys Leu Gln Pro Arg
25

<220>

Pne Leu Ser Pro Glu His Gln Arg Val Gln Gin Arg Lys

15

. (1) <223mp9PEG noi ety attached to

<221> m st feature <222> (31)..(3--,)
<400> 51 gcguaagacc gaagguaacc

<210> 52 <211> 40

40



<213> Artificial <220> <221> m st feature <223> PEG
noi ety attached to 5 end 22/29 <220> <221> m sc
feature <222> (1) .. (1) <223> PEG noiety attached to
5" end <400> 52 ccggugaggc aguaagaccg aagguaacca
uuccuaccgg 40 <210> 53 <211> 28 <212> PRT <213> Hono
sapi ens <220> <221> M SC FEAJMRE <223> bi oti nyl at ed
human D-ghrelin <400> 53 Ay Ser Ser Phe Leu Ser Pro
Gu Hs Gn A,g Val Gn Gn Arg Lys 15 10i5 du .
-Ser Lys Lys Pro Pro Ala Lys Leu Gn Pro Arg-20 25 .
<400%1p5 54 <211> 56 <212> RNA <213> Artificial <2205

'Qggﬁﬁfgigy RYICCHRAR giddCcaauc cuaccguaua uacggugagg cagcac 56
<210> &5
<21l1l> 5¢

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 55

ggguaagcgu aagaccgaag guaaccaauc Cuaccguauc uacagugagg cageac 56
<210> 56

<211> 56

<212> RNA

<213> Artifiecial

<220>
<221> misc_feature

<223> synthetic

<400> 56

ggguaagcgu aagaccgaag guaaccaauc cuaccguauc uacggugagg cagcac 56
<210> 57

<211> 56

<212> RNA

<213> Artificial



<223> synthetic 23/29. <400> 54 ggguaagcgu aagaccgaaa
guaaccaauc cuaccguaua uacggugagg cagcac 56 <210> 55
<211> 56 <212> RNA <213> Artificial <220> <221>
m sc feature <223> synthetic <400> 55 ggguaagcgu
aagaccgaag guaaccaauc cuaccguauc uacagugagg cagcac 56
<210> 56 <211> 56 <212> RNA , ,5¢13> Artificial <220>
<221> misc feature <223> syn%ﬁetlc <400> 56
ggguaagcgu aagaccgaag guaaccaauc cuaccguauc uacggugagg
<22¢agcac 56 <210> 57 <211> 56 <212> RNA <213>
Artificial 24/29 <220> <221> m sc feature

<221> misc_feature

<223> synthetic

<400> 57

ggguaagcgu aagaccgaag guaaccaauc cuaucguauc uauggugagg cagcac 56
<210> 58

<211l> 56

'<212> RNA

«213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 58

ggguaugcau aagaccgaag guaaccaauc cuaccguauc uacggugadg cagcac 56
<210> 59

<211> 56

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> symnthetic

<400> 5§59
gdguaugegu aagaccgaag guaaccaauc cuaccguauc uacggugagg cagcac 56
<210> 60

<211l> 56



<223> synthetic <400> 57 ggguaagcau aagaccgaag
guaaccaauc cuaucguauc uauggugagg cagcac 56 <210> 58
<211> 56 <212> RNA <213> Artificial <220> <221>
m sc feature <223> synthetic <400> 58 ggguaugcau
aagaccgaag guaaccaauc cuaccguauc uacggugagg cagcac 56
<210> 59 <211> 56 <212> RNA21é313> Artificial <220>
<221> misc feature <223> synf etic <400> 59
ggguaugcau aagaccgaag guaaccaauc cuaccguauc uacggugagg
<21£208@&C 56 <210> 60 <211> 56 25/29 <212> RNA <213>
Artificial <220> <221> nmist feature <223> synthetic
<2135 Artificial '

<220>
<221> misc_feature

<223> synthetic

<400> 60
gggugagcgu aagaccgaag guaaccaauc cuaccguauc uacggugagg cagcac 56

<210> 61
<211> 56
<212> RNA

<213> Artificial

<220>
<221> wmisc_feature

<223> synthetic

<400> 61
ggguguaugu aagaccgaag guaaccaauc cuaccauauc uacggugagg cagcac 56
<210> 62

<211ls> 56

<212> RNA

<213> Artificial
<220>
<221> misc_feature

<223> synthetic

<400> 62



<400> 60 gggugagcgu aagaccgaag guaaccaauc cuaccguauc
uacggugagg cagcac 56 <210> 61 <211> 56 <212> RNA
<213> Artificial <220> <221> mist feature <223>
synthetic <400> 61 ggguguaugu aagaccgaag guaaccaauc
cuaccauauc uacggugagg cagcac 56 <210> 62 <211> 56
<212> RNA <213> Artificial i%é <221> m st feature

.<223> synthetic <400> 62 26/

gggugugcgu aagaccgaag

guaaccaauc cuaccauauc uacggugagg cagcac 56 <210> 63

gagsibtan SRgacadidy N casdd 332 Aabibdd Gé&_;'guga%%ogagc 221> 56
m st feature <223> synthetic <400>

<210>
<211>
<212>

<213>

<220>

<221

<223>

<400>

63
56
RNA

Artificial

misc feature

synthetic

63

gggugugcegu aagaccgaag guaaccaauc Cuaucauauc uacggugagg cagoac 56

<210>

<211>

<212>

<213>

<220>

<221>

<223>

<400>

64
56
RNA

Artificial

misc_feature

synthetic

64

gggugugcegu aagaccgaag guacccaauc cuaccuacua acuggugagg cagceac 56

<210>
L <211>
<212>

<213>

<220>

<221>

Artificial

misc_feature



gggugugcgu aagaccgaag guaaccaauc cuaucauauc uacggugagg
cagcac 56 <210> 64 <211> 56 <212> RNA <213>
Artificial <220> <221> m st feature <223> synthetic
<400> 64 gggugugcgu aagaccgaag guacccaauc cuaccuacua
acuggugagg cagcac 56 <210> 65 .<211> 55 <212> RNA
<213> Artificial <220> <2213,pist feature 27/29
<223> synt heti c <400> 65 gggugacgua agaccgaagg
uacccaaucc uaccuuuccu gaggugaggc agcac 55 <210> 66
<211> 51 <212> RNA <213> Artificial <220> <221>
<223% SiynfRedidre <223> synthetic <400> 66 gggugcugug
aggcaaaaaa guaaguccga agguaaccaa uccuacagca c 51

<400> €5
gggugacgua agaccgaagyg uUacccaaucc uaccuuuccu gaggugaggc agcac 55

<210> 66
<211> 51
<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 66

gggugcugug aggcaaaaaa guaaguccga agguaaccaa uccuacagca C 51
<210> 67

<211> 50

<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 67

gggugcugug aggcaaugcg uaaguccgaa gguauccaau ccugcagcac 5C
<210> 68

<211l> 47

<212> RNA

<213> Artificial



<210> 67 <211> 50 <212> RNA <213> Artificial <220>
<221> m st feature <223> synthetic <400> 67
gggugcugug aggcaaugcg uaaguccgaa gguauccaau ccugcagcac
5C <210> 68 <211> 47 <212> RNA <213> Artifici al

28/ 29 <220, <221,- msc feature <223> synthetic
<400> 68 cgugugaggc aauaaaacggqgaguccgaag guaaccaauc
cuacacg 47 <210> 69 <211> 4 <212> RNA <213>
Artificial <220> <221> msc feature <223> synthetic
<400> 69 ccggugaggc aguaagaccg aagguaacca uuccuaccgg

40 <210> 70 :
<220>

<221> misc_feature

<223> synthetic

<400> 68

© cgugugaggc aauaaaacuu aaguccgaag guaaccaauc cuacacg ) 47

<210> 63
<211> 490
<212> RNA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 69
ccggugagge aguaagaccyg aagguaacca uuccuaccgd 40

<210> 70
<211> 56
<212> RRA

<213> Artificial

<220>
<221> misc_feature

<223> synthetic

<400> 70
gggugagcgu aagacCgaag guaaccaauc cuaccguauc uacdgugagg cageac 56

<210> 71



<211> 56 <212> RATA <213> Artificial <220> <221>
m sc feature <223> synthetic <400> 70 gggugagcgu
aagaccgaag guaaccaauc cuaccguauc uacggugagg cagcac 56
<210> 71 29/ 29 <211> 40 <212> RNA <213> Artificial
<220> <221> m sc feature <223> synthetic <400> 71
UAAGGAAACU CGGUCUGAUG CGGUA GUGCAGAGCU 40  <210>
72 <211> 46 <212> RNA <213> Artificial <220> <221>
msc feature <223> synthetic <400> 72 CGUGUGAGCC
AAUAAAACUU AAGUCCGAAG GUAACCAAUC CUACACG 46

<211>
<212>

<213>

<220>

<Z221>

<223>

<400>

40
RNA

Artificial

misc_feature

synthetic

71

UAAGGAAACU CGGUCUGAUG CGGUAGCGCU GUGCAGAGCU

<210>

<21l1>
<212>

<213>

<220>

<221l>

<223>

<400>

72

46
RNA

Artificial

misc_feature

synthetic

72

CGUGUCGAGGC AAUAARACUU AAGUCCGAAC GUAACCAAUC

CUACACG

40

46



