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Beside the naturally occurring n-octanoyl residue, unsaturated or branched octanoyl groups, and

l)

longer aliphatic chains introduced 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 suitable target in the treatment of acromegaly. Experiments in rodents also showed



therefore be a suitable target in the treatnent of
acronegal y. Experinents in rodents also showed WD
waQos/108M8%99 PCT/ EP2006/ 003276 2 ghrelin to | RAUER2006/003276
feeding in a G+independent fashion by acting upon
hypot hal am ¢ neur ons. Iﬂterestlngly, the primary site
of ghrelin production is in oxyntic glands in the
stomach, suggesting that it serves as a hornonal |ink
ghrelin t® eﬁmﬁ:erfeedmmcb Gmlﬁdﬁpbﬁdem @ashivsh la)ndctmgm{tdmahﬁmﬂl’ialamm neurons.
The observation t thelln adn1n|strat|on|
Interestingdy fheeRfimAWEIGIE FaFiH PLOHCHEMde dhetDatips 8l a’é‘iﬁaﬁb de stomach,

suggestld&{}hgﬂ? Sed ﬁtMﬁQ/ 18k ﬁéﬁ%leed%tbﬁh@tﬁgit?gﬁ}léﬂa HdARRbhalamus.

a role. Mreover, systemc
The obseadhtioni thatr ghtrelomadminisirations i sais esspiers ot woight géinlagrageomséquence of

fhe test subject nd..i nduce ver eat
changes {EER P B0 05 MO RLHEHO R A G GHPor G 2 20 Yidragve, systemic
ghrelin diflifistritida/ hGEAEdR8 sehsatidP6F hiiBgcanif th@%‘st%bﬁbis and induce
serving as an acute as well as a chronic signal of an

overcatingn dégsb@dn gheae ndinggl ghnelininthosgigio heve o pmcml gole in the regulation of

appetite %{@0 a%cr eévlg%h %glg/ir{g %sganrg%) %cFe ré% at garglsa Eﬁﬁ N %gPP aij%ﬁé&ed state.

Addition4108Uppuiter @as ?f‘f)&h&‘@a&ﬁes 60nt bbdatitatios ﬁiat lcBiadin 1|eme1s as well as
part to the i ci ency of the procedure in effect

appetite m.rgﬁucedog dndividpalp dalloveiag gastris hypassi eonty Wl‘t%]atFlP%ﬁHélP %art to the
efﬁmenc% tc)>f ¢ ?Yo%g&ﬁﬁn% fég’tlr%jﬂfgfg# 13&@ atCﬁrH@al IMPaefrB aﬁitf’én%n\glth Prader-

assocl at I Sease are a

Willi syndtorhé Q1% rsdgge%t ﬂmp&fegtypeiphagm and desigowssociatgt vatti thevuhsease are a
found to induce yperg}aycem a and inhi bition of

consequenpg 0f ﬁrerr@n@a@e hyperahreBRsIiig. arMPepysty cBREFHN | Wosy Tl do induce
hyperglycer ab%ill i 031 g 'ilﬁﬁﬁﬁ fél'éh%% %lﬁcdtﬂl €k’ H'%yolvement in glucose

rel1n has also eenlrrplcate
metabolismBesidothest fmﬁcthnsan esergy metabdlisny ightelindias also been implicated in a

e QS e S ST 00 0 D g

regualtio}®f bBlePmboMAht. MBR AP gﬁ%ﬁﬁ Qs ritls% fBUAP RS be @ipressed in a number
neuroendocrine tumors and to stinmulate, besides GH

of neuroendbedsetuinogsrandie stimulate abagides IGiH reléasa Seonpthe mww ARl release of

acTs, G, R Sorf elP eSS sl HeRlk dnd fifgls pre found o

increase SHMAPAH o@PEl SIRT H6RERe 1080 pRIsES UI Ehus] ptifelingdutidhi z?;pears to to be
action appears to to be involved in a variety

involved di & verieftitof difient taxleli Additienal ba@qggwdnafmmﬁmwa}t@dqthereto can be

R

growth—hbﬁn@ne—@ﬂéﬁ%@ agilared gepade asom Ostamueiay adatn&pmﬁﬁsﬁmm 1999; M.
stomach", Nature 402:656-60, 1999; M

Tschop, Bk 1SayileysiM.L. Heimmiin "Clighinepdyses Adieny 1 Rdp Q’ §>Parlﬁe 407:908-13,
2000; A..r[\%hr %‘.ﬁ et 'I\lat“%?ehdno nglgtﬁg slgpéoet O iferdMsed¥; o&gl ﬁﬁal@:l m' humans”,

'Y érihances ap nd 1 ncreases f I nt ak
Journal of TClheR Eadocrinblagyidetabblisth i86i5692-6ER@0HG N.iShlagyto et al., “A role for

Met abol 86: 599 200 Kk
ghrelin in ghcooqniel IgRISEPR R £7F0iTED, Baines 405 Rpfu-AT0b RoNagays, et al, Am I
Physiol 1&{%%? Trﬁggr chigh ph§sid0900 L Rty S 288688 1R 14%3-NagaSdyn@ni@hnd hormonal

effects of human ghrelin in healthy volunteers; Volante M, et al., J Clin Endocrinol Metab. 2002
Mar; 87(3):1300-8. Expression of ghrelin and of the GH secretagogue receptor by pancreatic
islet cells and related endocrine tumors; Jeffery PL, et al., J Endocrinol. 2002 Mar; 172(3):R7-11
Expression and action of the growth hormone releasing peptide ghrelin and its receptor in

prostate cancer cell lines; Egido EM, et al., Eur J Endocrinol. 2002 Feb; 146(2):241-4 Inhibitory



Physi ol Regal Integr Conp Physiol. 2001 May ; 280(5)

: R1483-7; Henodynam ¢ and hornonal effects of human
wghoweliossopn heal thy vol unteers; Volante M et &aCT/EP3006/003276

A in Endocrinol Metab. 2002 WMar; 87(3):1300-8.

Expression of ghrelin and of the GH secretagogue

receptor by pancreatic islet cells and rel ated

endocrine tunors; Jeffery PL, et al., J Endocrinol.

effect of 28&lilVeoh; indu(l2d 3)1(1 I%anréatl(EX@ﬁﬁSSﬂaﬁm seadtiagt Basgliof Ft éteal., J Clin
growm h hornone rel easi ng pept ghrelln and its

Endocnnplewmba r200h Ogy B4 D083t el f&‘a g Npturpd GH E@qra@gme rapduced by

e sy, il RIS S 2058 58, SRR s e i

al., ] Me®Chghr. 2000 Oen; #314870-6 Samldtupaﬁmcﬁam stmdizs matths newigrowth hormone-
secretiopn; BroIJoF et al J Clin Endogrinal ..
releasing \BAP3IIE, EBISHTOSTNIIRS (SEOYCrEOLS. Hireth e rSTAY o ey dionef growth
honnone%&ﬁ&ﬁ gu&pRirqduced by the stomach, induces
yper%i%cen1g and reduces insulin secretion i n humans;
Bednar ek MA et al., J Med Chem 2000 Cct.; 43:4370-6

e et SR 5 R, WL DI P i
further aspBEIf tHe PRVESS Bhderfydlg @6 prasaht i@ferfonds @brovide Qtfsijﬁe(ﬁﬁc antagonist
Secretagogue receptor la. The problemunderlying t

to the grwﬁshmnqmmmetagngm@chatpf b\a §Rsb®cmp@ebﬁmgfo9ﬁ tél@ problem
underlymlgnﬁ)g ];rrﬁ.?eﬁxg HH?&“%# ést g LroRRRes ko Hoﬁltf'cF tch'r t‘ﬁglt?e%dnent of diseases and

nvent 0 provi
disorders SRSV inigGhed)inAeha TheSGHSROL o re€epidr0 véspediivelypne
secretagogue receptor 1 a (GHSR | a). Another aspect
of the problem underlylng the present inventionis to
jadl #Hibinding of
A furthefpRGE, BB AL rilent HvchiGETRS nefigfyRane 36 Bobinding o
bioactivel @8pIRC bhd @lore pértfcuratlbletb mmaklé enmathdéd rfbyﬂregr&alﬁaemrqfshs"ﬂases and
invention_ is to proyide ans for. the bind
disorderspneshiated by biRFEEYS ﬁHSJHHaSrfBF ap gyethody fo thy SRGSI ‘Eﬁ?"&@n gf bioactive
ghrelin met hod for the treatnent of diseases and dlsorders
" nmedi ated by bioactive ghrelin as well as nethods for
t he specific detection of bioactive ghrelin. The

mhe pro RS et SRS S Y SHLL e TR e s

ferabl} Biri %o' mb%%i% RemfbuGt 8iia cafiptis&onpri ses a first
pretera gl 1et c% Bé?geA and ya second stret ?:)h Box B, whereby

the first stretch Box A conprises about 25 consecutive
second stretch Box B conprises about

agfilsggttct%@ﬁt‘k@a secutive nucl eoti 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



wher eby WO 2006/ 108599 PCT/ EP2006/ 003276 4 a
3'-termnal stretch of nucleotides of the first
woennwt10$59Box A hybri di ses with the second streCTthPBDK/003276
B, whereby upon hybridisation a first doubl e-stranded
structure is formed, whefeby such first
doubl e-stranded structure conprises a bulge. In an
enbodi mrent of each and any aspect of the present
a BNYSRin0RirtloR ofhuelkdtides Df shdfisastétvie BoghX @lybridiseanadith the second

nore preferably octanoyl hrIe| n and nost pref erabl
stretch Bgx (ﬁ;tvaﬁ:gghy wylé{bﬁdlspﬁlgthﬁ% c'ﬁ}estru%ture ?s formgd whereby

such ﬁrst%ﬁ)lﬁ? e—stﬁhﬁ%ﬁ&ﬁﬁtlﬁg rc{)’rﬁél%e@ ub%lléeor rred by the five

rmnal consecu otides of the first
stretch Box A and part or all of the nucleotides of

1 o ORS L B B Lo 52 s
ghrelin, 2nfl o Fegglgbgp&itantopﬁ oHHE98nd SofireREbBYn-betaRoyd ghriein.

nuc he”second stretch Box B, preferably
by 1 nucleotide of the second stretch Box B, not

i o enRRRUR L e bF G BB FRESSHRIA conscntive

nucleotld%E'JBPﬂierf?rE‘tt stich® B&H AndpaftbriBchiiNe AudledideasLtieaksdndGtretch Box
purine, whereby the purine is gr ef er abl é anosi ne.
pﬁCh%@

B, preferabiyahqcmmcemgbfcboemti}/mmleqtﬂés pbie iseepads Xghiri ne
is provided by the second stretch Box B. In an
enbodi nent the nucleic acid further conprises a third

In an enfodah&h BeXbulde ibnﬂ)rmeﬂQiyr 1 ho st metlebtiddsoxf B2, seedisl sthaich Box B,
the third stretch Box conpri ses_at | east

preferably; biy| lasiclaptida ﬁéthEtSﬁ@r\dcﬁérﬁtch Bax B(nah baifozp@ng:wg thesfive 3jrterminal
consecut@g%ﬁéfgpfes%#%e Ik gxeet%l'ﬁ@% Wner eby the third stretch

IS a edvvl -end to the 5 -end of
the second stretch Box B and the fourth stretch Box

is attached with |&% -eng\Pto t.he 3' -end E {) Zh
In an enyfoplpont by BULF B B % 0RF-ORYs PUHNE YT nRErePY dhe purine is

j€tch Box C and the fourth stretch Box C2 are
preferabl(cllap%lg?&tl hybri di sation, whereby upon hybridisation

a second doubl e-stranded structure is fornmed. WD

2006/ 108599 PCT/ EP2006/003276. 5 I n _an odi ment .t

In & profirTod RSB R 0% PR PEFIE ARG 1y BPHISH OF ROl sl Box B.
structure. In a preferred enbodi nent the second
doubl e-stranded structure forns a second heli cal

In an embodientithe nucleic 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 embodiment the third stretch Box C1 and the fourth stretch Box C2 are capable of

hybridisation, 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
woanpriogismg from 1l to 10 base pairs, preferabl pcimEen008/003276
to 3 base pairs and nore preferably from2 to 3 base
pairs. In a preferred embodi nent the first helica
structure is prolonged by the second helica
structure. 1In a preferred enbodiment the third
stretch Box C conprises fromabout 1 to 10
consecutive nucleotides, preferably 1 to 3
In an embashrentihe fiest doidlestansied shnefurefoEmpR éff‘é mgliga) strugipres
consecutive nucleotides. In a preferred enbodi nent
the fourth stretch Box C2 conprises fromabout 1 to 10
In a prefegfed sabotlinvent theseb@at deldie-stpmebd staladtyre Yoo Bsecond helical structure.
consecutive nucl eotides and nore preferably 2 or 3
consecutive nucleotides. In a preferred enbodi nent
' e
In & mor DR oA, gl SR A RP ¥ P B8 o G fuuctur
comprisitgfromdnioeifUtiase painy prefarblesom 1rfod baoe paipr aidenewgreferably from 2
enmpodi nent the fifth stretch Box D conprises the
t°3]”$e§€ﬁ%ence 5 -CA. In a nore preferred enbodi ment the
fifth stretch Box D conprises any |ength of
consecutive nucleotides, whereby the length is
In a prefesrdeptbedinhens thet finst helisabstuishuse isiralgnsed bywhe seeandduelical structure,
four, five and six consecutive nucl eotides. WO
2006/ 108599 PCT/ EP2006/ 003276 6 In a preferred

In a prefﬁﬁ@p&hﬁﬁﬁfneh@@lefthﬁ& Rtrgfch QSdS(hCBQismanr@émsaﬁﬁuﬁl to 10 consecutive
sequence of CA(X) ~, 3" whereby X is any nucl eotide,

nucleotldpar,efreﬁeeabhy1§e|3e@qr€aclftWGmwc}¢@ﬂ@@So%1 WOFRPIeESTAR]Y & 0163 cqnisecutive
nuckmud? Uand | and whereby n is any integer selected from
%e group consisting of 0, 1, 2, 3 and 4. 1In a nore
preferred enbodinent t he fifth stretch Box D consists
of the sequence ! wherepby n = 4. In.a .
Ina Pfef?ﬁ?élf enbosimenfiibe Mﬂh Stf‘fl%‘%_h BP’F Q@ m@"tsesr]ﬁe%@%ur 4 to 10 consecutive
t t . :
tRR%cRotils sha £BEL HefdriBly SECHREnsecut
nuaeoudgé’ljgg%ﬁﬁ% tg.j %Ozhsgcupr eferr 801 err%})d?lrren@ret%ﬁe %ucﬁglgc sectittve
nucleotidasi d further conprises a sixth stretch Box E, whereby
the sixth 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 from1l to 10 consecutive nucl eoti des,
wonrefeawgtoby 1 to 4 consecutive nucl eoti des andPADER2006/003276
preferably 3 consecutive nucleotides. In a further
nore preferred enbodi nent at | east one of the
nucl eoti des of the sixth stretch Box E is selected
fromthe group consisting of Uand G In a
In a prefePfltenfiédahdnt thY Bfiesir@eh BoR odédiBitses Reeddede &3
nucl eotide is positioned imediately next to the 5
end of the first stretch Box A In a preferred
enbodi nent the sixth std.gt QJEOX Eis attached with
its 3 -end to the 5 -end™© ? first stretch Box A
WO 2006/ 108599 PCT/ EP2006/ 003276 7 In a preferred
enbodi nent the 3'-end of the fifth stretch Box
, whereby Xt i§ @R duelsotide proferably selrecreﬁém% fher grown F%@Pﬁ%% E ByC, U and
I a first spacer. In a preferred enbodi nent the 3'-end
of the fourth stretch Box C2 is attached to the 5'-end
of the third stretch Box O by a second spacer. In a

preferred enbod first and the ec ng spacer
and Wher%‘ﬂén ESY 18188l S8 eétea %%WB%H%WW% of ’e]I’ 2c? @a‘? Tom
t he group conprising hydrophilic spacers. In a nore
preferred enbodi nent the hydrophilic spacer is
In a moregwkferted drnfbodimenh thedifdugiratdnBox §) cogsiats of thel ssijecnaei d
spacer and a non-nucleic acid spacer. In a nore
preferred enbodi nent the first spacer is a nucleic
aci d spacer conprising mpayky)from 1l to 20 consecutive
nucl eoti des, preferably 1 to 5 consecutive nucl eoti des
and nore preferably 2 consecutive nucleotides. In an
hereb alpérnatlve nore preferred enbodi nent the second
where ng is a nucleic acid spacer conprising about from
3 to 20 consecutive nucl eoti des, preferably 3to5b
consecutive nucleotides and nore prefera é ,
Ina prefqrmdse@bﬁdrm@ﬁﬁ@eﬁ@bﬁrﬁeh BogrD a'hatweﬁi Wik éts ér-@rl fq g 3’-end of the
samndmf , the second spacer consists of ACA or CAA
urther alternative nore preferred enbodi ment the
spacer s a non- nucleic acid. In a particularly

referred enbodi e f the first, oace
In a prefaryed emgrae%t %'@r G B G omisEL g SO gy Peh b Whereby the
sixth streﬁ:hﬁ@cﬁ!E ?ﬁé’es%l t Hrnﬁcl'eg)ﬂ of such et hyI ene gl ycol
ieties. Th an e I ment t e spacer has a nol ecul ar

melght of about fron1172 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
circular nucleic acid. |In an enbodi nent the nucleic
waciw/ gt he structure of WO 2006/ 108599 PCT/EP2006/003276
PCT/ EP2006/ 003276 8 5'- IBox Cl1 - Box B - Box D -
Spacer - Box E - | Box A7- jBox C2 or the structure
of 5'- Box E - Box A - Box C2 - Spacer - |Box Cl - Box
B - Box D In an enbodinent the first stretch Box A
conpri ses the sequence of
UAAXI X2 CCGAAX3GUAX4CCAUUCCUX5C (SEQ I D No. 3); whereby
In a prefagred-ambadimerp thaoy tgnd oigh@ﬁk\;stretxh%r]@i@ pttaghed ijthe 5°-end of the

sixth stre%g@,{ g%a. @‘%ﬁﬁ? abl'y 5' UAAGACOGAAGGUACCCAAUCCUACS'

n" an enbodi nent the second stretch
Box B conprises the sequence of 5 GUGAGE'. In an

enbodi nent the sequenc f the n el cid.is
In a prefeggadecambadimenfithe ﬁ,égrfﬂ’ %ﬁlge ?%wéfﬁt@rc@% 2 ?%3@'&&1&46@ &he 5’-end of the
third streBRG9S '[1 ta%&ﬁl No. internal reference 5 Ms-P2-E3
ird stref} ﬁ%’gg &y I\/gsg% 02 8 MB-P2-A3 9 MS-P2-El 10
M- P2- Bl WD 2006/ 108599 PCT/ EP2006/ 003276 9 11
Ina prefel\{r%dpezﬁlec}diment 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 preferred 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 a non-nucleic acid. In a
particularly preferred embodiment thereof the first spacer and/or the second spacer comprises at

least one ethylene glycol 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



12 M5-P2-C3 13 M5-P2-C2 14 MsS-P2-H2 15 Ms-P2-A4 16

MB-P2-B2 17 M5-P2-A2 18 Ms-P3-H3 19 Ms-P2-DI 20
weQIeGos®d F12 22 SOT-D (Cl2) 23 SOr-D- 000 PBAT/EP2006/003276

SOr-D- 100 25 SOT-D-101 26 SOT-D-102 27 SOT-D- 104

28 SOr-b- 106 29 SOr-D-188 30 SOr-b-109 31 SOr-D 110

32 SOr-bD-111 33 SOT-E or M5-P2-FI 34 SOT-E-02 35

SOr-E-09 36 SOT-E-11 37 SOT-E-12 38 SOT-E-14 39

5°-Box CIH'[ %’0%33_]4-@@5—:' ZJSpa@elr —SF—@&@5L Box A |-Box C2|

or the structure of

5—| Box E |-| Box A |- Box C2]— Spacer -[Box C1]-[ Box B |-[ Box D |

In an embodiment the first stretch Box A comprises the sequence of
UAAX;X,CCGAAX;GUAX,CCAUUCCUXS;C (SEQ ID No. 3);

whereby

Xi=GorA,;

Xo=AorU;

Xs=GorA;

X4 =A or Cor U; and

Xs=GorA

, preferably 5"UAAGACCGAAGGUACCCAAUCCUAC3’ (SEQ ID No. 4).

In an embodiment the second stretch Box B comprises the sequence of 5°’GUGAGG3".

Tn 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 MS-P2-G2
7 MS-P2-D2
8 MS-P2-A3
9 MS-P2-E1
10 MS-P2-B1




42 SOT- E-33 WO 2006/ 108599 PCT/ EP2006/ 003276 10 43
SOT-El 9-L 44 SOT-E19-L1 45 SOTI-E19-L2 46 SOT-E19-L3

SOT- E19-L7 51 SOT-E19-5'

-PEG 52 SOT-D-109

WO 2066083999- L4 48 SOT- E19-L5 49 SOT-E19-L6 BOT/EP2006/003276

(NOX- B11-2) 72 biotinylatded NOX-B 11 In a preferred
enbodi nent the sequence of the nucleic acid is

sel ected fromthe group

conprising the sequences

adcording to SEQ ID No. 29, SEQ | DM§-P2BBP1 SEQ I D No.
33, _SEQID No.36_SEQID No.—38  SEQ D No— 39 __$EQ
D No. 40, SE@ I D No. 41, SEQ I D NdVISzPZ,-C%EQ | D No.
46; o:\gluwu SEQ+DjNo—5%t—=ar Sﬁl’__\'DI‘\U. 527 In
an enbodi nent %he nucl ei c lacid is capabl € of binding
ghrelin, prefgrably human [ghrelin. M8-P2-ppeferred
enbodinent the ghrelin hag an amng.acid seguence
agcording to EEQ ID No. 1.| In an @ﬁﬁ&@hﬁént t he
nycterc—acid Fonpt rses—a nodi ficatigy F ? a preferyed
enbodi nent the nodificatign is sel ec e& romthe gfoup
conprising a HES noilety dnd a PEGMmBipety2 In a nofe
pneferred enbodinent the nodification is a PEG mpiety
consi sting ofl& straight dr brancha-BBEE whereby |t he
npt-ecutar—werght—of—thePEGnorety S ferabty—f1om
about 20 to 0 kD, nore preferabﬁé #?%giabout 30{to
80 kD and nosig preferably [about 40 képTim an
allternative nmore preferred enbodinent the nodificafion
is a HES nDieZy mhereby preferably ¥ie nol ecul ar
kit af H £ A | P 10 3 e Wn W W DI
B+H-g1it—o61 t+heHES—+btet y—HS—T1om o—136—kD,

nor e prefera ‘% from abodut 30 toﬁggﬁitﬁa% nost
preferably abppt 50 KD. 2006/ 108049D-000
PCT/ EP2006/ 003276 .

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




11 I'n an enbodi nent the nucl eotides of the nucleic

acid are L-nucleotides. In a further enbodi nent the
waualeaiogsoaci d consi sts conpletely of L-nucl eot PAe&EP20D6803276

probl em underlying the present invention is solved in

a second aspect by a phaidbmceutical conposition

conprising a nucleic acid according to the first

aspect and optionally a further constituent, whereby
tfie Turther cgnstituent 1§ sel ectedofmmihe group
conprising pharmaceuticallly acceptable excipients|and
phar maceutica#d y active agents. THEODBEIBILdm underl yi ng

ho e Acaont HEEZS WU T S P S P~ Layrad 1 o~ + o al +

re—ptresent—fpventt+on—+S—Ssorvea—t 1 T aspect Yy
ne use of a hucleic acid accord#ﬁ%rﬁgbg%% first
$pect for thg manufacture of a nmeshrT@Ivgis The
oblemunderlying the present invention is solved|in

fourth aspett by the use¢ of a niPEEIS-I&ci d
-nnr.—.linni-ni-hln#:..-na- ackhant £ PR W . £ + f a
LCOT U 1° LR CTT1T 35U aSyeltT TUI 3 _! I cl.bl ur
fagnostic nmedahs. In an enbodinenﬁkzrﬁgﬁg‘thlrd aspect
ne nedi canenfg 1S for the|treat mergoprdbare prevent|on
a_disease or disorder iselected fromthe group
ppri sing ob¥sity, eating di sorde¥@T-EdPdbet es,

teose—fetabgH-smedi-sorders—tt = Bog pressu
sorders, c i ovascul ar |di seasggtr"E]:?é?mdéal y an
egul at1on ofsgenergy bal ance, seappiiobeNoxegy1wgi ght,
nd gastrointestinal diseases. The prablem underlying
ne present i7&ention is sol vedidtmyhtdd XOK-Bkbect by a
SHpl-ex—eerpr-sthrg—eghr-eHr—antd—anuectetc—acid
according to the first aspect, whereby preferably the

In a prefPARl Bpbdinfnt ThY SEQldnbO OICAREPhENeic TREI B RBIeBIY from the group
underlying the preséent invention is solved in a sixth

comprisirgsthe sequeypcdstrecardingdd SEQIR Nei 29, 6 1D Aloc 30,d3HY P Ho: A3, SEQ ID

o 56, BB TS TSR0 50,0, AL M TS s

D)No.4f§%‘&?§]bl\ﬂ§ﬂ¢,OSE(§mNdT$ﬁfﬁﬁdSﬁEqmm. 5mcreening of a
ghre

i n antagoni st or a ghrelin agoni st conprising the
foll owi ng steps: WD 2006/ 108599 PCT/ EP2006/ 003276 12

- providin dj - ' .

tn an embociBl B RGBT 8P Tbidit Bk MR B B0l vt
according to the first aspect, - providing a test
system whi ch provides a signal .in the presence %I;(?

In a prefegied embedinaent Sepoghrelin BasHnAMIAC gifl SPTUFnErRSRPIHNS fgmEQ ID No. 1.
determ ni ng whet her the candi date ghrelin antagoni st
is a ghrelin antagoni st

In an embodiment the nucleic acid comprises a modification.

LT

O+ ST 0QO0 TOYYDT QO+

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

and a PEG moiety.

In a more preferred embodiment the modification is 2 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.



and/ or whether the candidate ghrelin agonist is a

ghrelin agoni st. The probl em underlying the present
wonvenns®m i s solved in an eighth aspect by a RerTm®2006/003276

for the screening of a %grelin agoni st and/or a

ghrelin antagoni st conpri‘sing the follow ng steps: -

providing ghrelin imobilised to a phase, preferably a

solid phase, - providing a nucleic acid according to

the first aspect, preferably a nucleic acid according

the rst. aspect. which.is.labelle -, adding a
Inan emi?%‘}fmeﬂya{h@ lregfsg‘?? 05@%%@?6%% -ngcjﬁ%ﬂd(%t e ghrelin
ant agoni st and - determ ning V\,het her the candi date
ghrelin agonlst IS hrelin agonlst and/ or  whet her
In a furtieh embaiica ths Tyietest A0id COTSIHFIMAIGIFY of Loiootides.
antagoni st. In an enbodi nent the determning is
carried out such that it is assessed whether the
The probletti @iderl@ap dhe presét phepeon ysolved iaansticoiad gspgbtrtsl a pharmaceutical
agoni st .or by a candi date ghrelin antagonist. The
compos%% SPRRTisRg et nYslaE aob a %@ﬁttolth?/ dpet %?ﬁeqtsanéo%ﬁ’@@alﬂh a further
ni t t he ti fs [
constinueft, TR REE] (i Shludfiy 1° SRLR0 B fe 0 ' Qmpricing
pharmacasgirelly accEbaabpy eloipdents mdhpﬂaymm@uhhﬂlyma&se agentsnvent i on
is solved in a tenth aspect by a ghrelin antagoni st
obt ai nabl e by the nethod according to the eighth
The protAeh %Heﬂ%\% 20108 %%%n? S {sE8ARA64 A4B2d @spe@tsb};r B uge of a nucleic
probl em-underlying the present invention'1s solved in
acid accauding|te therfirst asppeidor thy nengfaceirs of agedicamentobt ai nabl e by
the net hod according to the eighth aspect. The present
invention is based on the surprising finding that it
The probldin ﬁﬁé&lﬁﬁ?tﬁe%r%ﬁ?fr@%&dﬁ% ls6lved irPd fdi‘ﬁthtlﬂsﬁ&'t By the use of a nucleic
speci fi cal with high affinity to ghrelin. Mre
acid accog@@g it® ﬂl@eﬁmyaswﬁefmpthe swnpfaciupe efa dirgnastic mgans.
surprisingly generate nucleic acids specifically
bi nding to bioactive ghrelin, and nore preferably
In an emB6diaRay bf Gbrthied BspROCtheREddifRRhEIsab! thelireatheht @td/or prevention of a
ghrlein CGhrelin is a basic peptide having the am no
disease Q¢ ﬁ@ogﬂ@a @é}%@daﬁrg@r ﬁqengopg ogEQnsmg obgsity,] catimggdiserders, diabetes,
glucose Qﬁe%b%rl l gérg %91?}6\4 t o@d]c eE 9%19@3&69 cﬂ@d&sé@fﬂrc r(‘!hsease:s
iS prefe an’ oct anoy
acromeggly et a&gu)lata)m of Cérd gy Ibalan&e a;ipatuﬂa bolg Wagkwlalﬂegaspbmtestmal
of ghrelin is 11,07 for human ghrelin and 10,56 for
diseases.; ot “ghrelin. In a preferred embodi nent the ghrelin to
whi ch the nucleic acids according to the present
invention bind, is a ghrelin which is nodified with
The probldme ufidertyyngithic prasentenveritianis solvedan adiftteaspedtibye complex comprising

shrelin oRgorYIEe agiq Gocked B 14 (o G doprot ARG PERRTK 1o gomplex is a

crystalhn'é% ghrelin refers to any ghrelin including, but not
ed to,

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:



mammal i an ghrelin. Preferably, the mammalian ghrelin

is selected fromthe group conprising mce, rat,
woabiwingsdmanst er and human ghrelin. Mst preferablEp2d0be03276

ghrelin is human ghrelin. The finding that high

affinity binding nucleicldcids to ghrelin could be

identified, is insofar surprising as Eaton et al.

(Eaton, B.E.; Gold, L.; Hcke, B.J.; Janjic, N.;

Jucker, F.M; Sebosta, D.P.; Tarasow, T.M; WIIlis,

MC.; Zichi, DA ; Biogrganic & dicinal  Chem stry, .
- Vol Broviding a gandigate glyelin antggagust f-g@?s a %@&%&\rﬁﬁ%g%%
generation of aptaners, i.e. D-nucleic acids binding
to a target nolecule, directed to a basic protein is
- i n gpwoeidihg ¥ pugleidiatidi ecudrtiinggo thesfirst dspectki nd of  t ar get
produces a high but non-specific signal-to-noise
ratio. This high signal-to-noise ratio results from
-the %&‘ogﬂii B-8Resistdrs vAlifh PrdWdE O Wbl inued picSerel 6fSa ghrelin
for basic targets such as ghrelin. It is an even nore
sur partsgomdst eidYdi aghreintagerisipinde of the very basic
over-all pl of ghrelin and the receptor binding notif
GSSFL [ghrelin (1-5)] of ghrelin being a rather acidic
- donaidtetihihgawhe@be Whaicesti@dte Qfhrlirb anthfenigir s nghrelin antagonist
inventors could identify a nucleic_ acid using.the
f ul | andéergvietheyithe sandidatghrelijbegonist i 4 ghreliregpiistes t he
aci dic receptor binding domain, but not the basic
central and carboxy-term nal domain of the peptide.
The probldbh Smi&lysng fHel preseat invenBgaistobled éh anteightit adpect tef 4 extiwd for the
~ of both the charges of target nolecule, i : %prelinh
screcningefip FHELE AERUE anET ¢ ghrelin eRERenISGOmPriing thejolloWing stops:
2006/ 108599 PCT/ EP2006/ 003276 14 bi ndi ng of
negatively charged nucleic acids to a basic donmain of
- a t apetdimpgleelih émmobilised e phasg Ipreferablysdipdidtphgisous
conpared to the binding of a nucleic acid to an acidic
domain of a target nolecule. Thus it has to be
- pol n%l%@ﬁ?ﬁﬁ aliRieid B8 dOREorAlHg! doelle i flistt ABed! preff@gblP@ nucleic acid
reasonabl e expectation of success to select a nucleic
aci dadcoghmgita thatfirstaispest whiohds lagelles, t he basic part of
ghrelin but is binding to the acidic domain of the
target nol ecul e. Besides having the am no-term na
- I ecepl g ReAlidge BRclih aESiBktland@r bicehdigits ghielin anthpottist, and
ghrelin “which is also referred to herein as bioactive
ghrelin, is preferably characterized by its acylation
W th n-.o0ct anel u : ' -acj kL ne T :
- nucl SRRy HBrhetiat Culio AL RaR P s Aog ol WEonist andlor
i NVeRhk@er thbicehdidste ghratihenaigbistis bigheehid anfagoist.
am no-term nal notif GSSFL di scl osed herein
preferably allow the discrimnation of the
. P . o . ) o
i R G B LRI D05yl PSRRI he puctec acid
is replacdli BihB @andidst ehedlinygdrisesdsnt candidateeghpalimsamtagenisbf  t wo
noi eti es, the octanoyl group and the peptide: binding
of the nucleic acid to octanoyl -

The problem underlying the present invention is solved in a ninth 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.



ghrelin is specific in the presence of a 1000-fold
excess of desoctanoyl-ghrelin, nore preferable in the
woresang®wi n a 100-fol d excess of desoct anoyl - gaTAEP2IVE/003276
and nost preferable in the presence of a 10-fold
excess of desoctanoyl-ghrldlin. As used in preferred
enbodi nents herein, a bioactive ghrelinis a ghrelin
whi ch exhibits in a preferred enbodi nent essentially
The prob&dnh uﬁéﬂertyhg e @r@emehi/eitioms aftvddhe anatewerth laypeat bya ghredin agonist
. hrelin. Particul arl ﬁ@oactlve ghrelin as used
obtamab%@ryethﬁ meHwéra@F@fiift@do élFﬁ)?iElilt Pt s any ghrelin and
ghrelin derivative which is responsible for or can
trigger the release of growth hornone, nore
The prespmtelfnecraimlnyls \Hasedhon ithe erarsing findingHthethié iGpissiie épigonerate nucleic

it i GPLESDE 2 Ny LB 6 RHRCAR e B e s

inventors A BirpA ﬁhgl‘ya%eﬂ&raﬁé hutleifREiRs BieeffRRBY bindindo®Didtive ghrelin, and
trigger the rel ease of growth hornone, nore preferably

more preferablznctanex rghdleinomdwpedh Praferalimg-oqtaogpgliein | n a
preferred enbodi nent the present inventors were
surprisingly able to generate ghrelin binding nucleic

Ghrelin 8@l Biic pypeaaeByvihfehhniilol dtid seqaedtiecedriling tgISRQ.i ID. do. 1, and is
bi ol ogl cally active ghrelin which discrimnate

preferablyspedibied yithe faiiyrasid #ige chn sdvdnisyrelseably 4 agarewisifesghain and

ore e AT 35378, T L DBt 1Pl o i
and 10 560foﬁli®tyghralim dls h deeferrbdiemboliticdd @iy ghdEAJo which the nucleic acids

PCT/ EP2006/ 003276 _ 15 The tures of t nucl.ej.c id.. .
according, &Q; Brecpragyt bn‘teHEOIb bicle s & PO Bonibled ROBGSRRY foid side

chain. InGA a1REnative rﬁ tﬁé‘ hRAREEH gﬁfehhh%léﬁ 88&Mot have the fatty acid

i nventi on ere e nu leic acid is used, either al one
side chamr Aisused hyreirothi uaanl ghrelinefdo bt anyl ghrichiy incduding, Bouimet Bignited to,

any .tneor esent i.nve [S.assu at. the .
mammsnal G er<) G PRI 05 EyPRRa P IEIS BT R AT HG o pccomprising
mice, rat %bﬁ% 1BERRY dhd Guidn tgﬁl%llﬁrlﬂ‘é@trﬁreﬂefh‘%%b @hretifi 3¢ Ruri TEhrelin.

structural features which shall be ‘discussed in the

foll ow ng, whereby reference is nade to Fig. 20A

The ﬁndwgb}gglt %féilnitgt})gpcglpg g&% eg:séco d ! h%{l}lg :c%u]fd Q%Aldentlﬁed is insofar
surpnsmg\ﬁas ‘Hétdilﬂetrh‘]?t HE BB, bm@elggeﬂmreg By.;Jesiid, Mg Jicke£ dCHL.; Sebosta,
and of the nuclelc aci ds accordlﬂg to the present

D.P.; Tatanarsr Mo Wiltiie Mo 4ok Pt Bieareni dW@'ﬂ‘é%P%%tfy Vol 5, No.

60 10541 46007 PBREHRNR USLARIGIET Wkl 3, LA pois g

to a targdt&héletule Adifbctedstecobabis proedia s inf general Ngyailﬂidulldieeansedh:s kind of
which is also referred to ﬁs Box B qr fﬁf stre

target ProgiceR shaiesi but ToRsSRSCHL SigPaldp@RISBIRIN Sigual-fo'noise ratio

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



conpri ses about 25 consecutive nucl eotides, whereas
the second stretch Box B conprises about six to eight
woansao0stp ve nucl eoti des. The 3'term nal stret edTmP2d06803276
first stretch Box A hybridises wth the second
stretch Box B, whereby upbn hybridisation a first
doubl e- stranded structure is forned, whereby such
first doubl e-stranded structure conprises a bul ge. The
binding di%@hﬁvay lcafded nusleiclaidsr e d Basiodomeinbyf 4 fegdtind6lecule should be
3'-term nal consecutive nucl| eotjdes of the first
much moge edvatiaggens pompred do the Bipdingofs nuglge @P@hﬁo an acidic domain of a
[ I SEL0,
target mefRATETRAS Y LAV RDAABE o il e GRS GhE A 1 18 reasonabie
expectatuﬁn (3] @h@@‘ss ceseledti £ hudeie aont lipaslethpaisr mdtg)mdlng to liee bisie part of
erm nal caqnsecutjve Hucleotlg%§ of the first
ghrelin b‘éttl? E’c‘@ﬂlgg@%h%a“q“ﬁélf’%%f ¢ b Mol Ufay consist of 1,
2 or 3 non-base-pairing nucleotides, preferably
provi ded by the second stretch Box B. In view of this
Besides hawinge tlsd arm,notthmmdcrew@tcs’tbumh@ 117014 Cﬁsﬁhya bmi«pglczslb' @tive ghrelin
e nucl eotides hul

which is S SpigEdde Bl FoROHSE HHaFr R0y PO g ey e eylation

with a n—Wbﬁaﬂbl‘ﬂl &8p e Gah 8tiiQkARe 3BTKe BusieRNadid @iBlédutesSaccOrithg to the
of thé second stretch Box B with the second stret

ch
present imertion wiridf ercapreferabbyrprli sond gf shecaminestemuinphmotif GSSFL disclosed

herein png}LJJ ab‘laya%ll:oay g} nddsclngn zﬁgdtneoltf theedbl D;%i)cq 1 asvetﬂ]o“?n %0618 i {factlve or non-

esen nve ron 1s a si

bioactive Toih ®If Ghredigl Thizab @lﬁ’ghﬁng,l dinc? Yitdihp &y stﬁﬁﬂibodd:pmdént otnfthe presence
single nucleic acid nolecule is present as

of two meigties: theeoctmoyheroyp ragH dhe peptide: birdipg ﬁ%ﬂ@clm%elc acid to octanoyl-
I [
s SRR U5k S TR Lo b BBl LR EIGe prteote
in the preséndedh a I(Id]-ﬂ)ikl ex;bets@oﬂ d&oﬂmﬁyﬂ-@h;ethﬁdZﬁGﬁ/pIﬂBﬁﬁBs in the presence
PCT/ EP2006/ 003276 16 It wi |l be acknow edged by the
of a 10-fol¢hexcesk pf desgctapoxltdreds that the nucleic acid nol ecul e
in accordance with the invention preferably consists
of nucl eotides which are covalently |linked to each
As used bt bl@lferrqn]r ehbodihleytstHeran,gh biphciihgels s ghiehiswhich exhibits in a

MRS SR e ——
Particular}y,’ é' BidHchve %hfé?l‘hn%duﬁ}d Herdifi ih Ghréfefred Embetingsnd lisgbllﬁ!sﬂghrelm and

nucl eotides which is also referred to as Box C
ghrelin detivativeswlieh ¢hreBponsitile fernat dap taggerdhe helgatsp @(f E&rowh hormone more

et S8 B A P A5 RBhe hs  FIHiF Bpgamens

a non-bidaktits ghieliaGh adohdblih wihich i3’ diffaBsk fr@mﬂﬁ@acﬁvc eheklof nidre preferably
second stretch Box B, and the fourth stretch Box C2

does not wiggar thedelapserpfigrewthdhormpne, fepre Recterably yae 83 mﬁﬁ@ctmmth the GHS
stretch Box A This second doubl e-stranded structure
typically fornms a helical structure which is also

referred to herein as the second helical structure.

Such second helical structure is prefer

bly an .
In a prefexed reimbadiment the PrEsaNE ANVEIFTs Y TP SUERFISING Pﬁlef 9r Bengrags, ghrelin

binding nucFelc acids, whereby the ghrelin is a bioactive ghrelin or biologically active ghrelin

receptor.

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.



first double-stranded structure. The |length of said
first double-stranded structure which is preferably a
waebictiagssgst ruct ure al so referred to herein as PCTAP2006/003276

helical structure, is defined by the Ilength of the
first stretch Box A and d8cond stretch Box B, nore
precisely by the stretch of said two Boxes
hybri di sing to each other. The extension provided to

The featmais of fthe suclhiel dcahhcestding tQJﬂE ygsenhmvesiggoaddescribed herein can be

oubl e-str ed structu cor |n tp.the cu .
realised {3 SPETAGS ISP En PR 1o A gt goi i giter Agne or in
any comtihftibn. @l t hough the present inventors do not wish to be

bound by this theory. The second helical structure
consists of one to ten base pairs, preferably one to

Without Rnghm% l?gsbe l?al rdstnf andthrrg (}E \Aﬁﬁeg&ﬁglh%ﬁt&% a%gm{lg a% tPe 8bserved

alrs. eones

spec1f101tyl’bﬂ the ghidlin bﬁﬂinga;@cﬂdﬂ ttids ascopdifig tt thé‘l pfb@erhaﬁﬁerﬂ@hrs‘hare some
re not necessarily suitable to create a_ hel]jx.
structuralferest whishrsl e alscusseth s i) [QHoW BEMAEELY 5efﬁ@p@¢ Hs made to Fig.
[ S e Y. X
20A. Ho@ve(}&l F 3 t Soree{lﬁcge?%&gf Fhl?‘(f:\’{t']\:ﬁé 5’% Rﬁﬁfrﬁéﬁ%% seeic%igg g‘gﬁigystructural
features (thchodo Sﬁw dragt tbamenqoassasly walitad inesadht aridnamy ofiehé matleic acids
structure. A further inportant feature is a fifth
accordingfoy te PEesgRt 1A¥FEORYL | ve nucl eoti des which is al so
referred to herein as Box D or the fifth stretch Box
D. This additional stretch provides for an inprovenent
The basi¢ stradterabGentaklis bifivsti sugtchfoftdoatiglumls aiucleaitded. whith hooalgh referred to

herein asn]g@f féAIbH %tstui% gﬂ% relgf‘?lgf ar?ai@ éﬁctongrf%lﬁjf?é cgmq%apﬁléo%fnucleotldes
which is QJIHoelréfEhé@Eb kg Hotr Bherseb ol Q¥esh Byx I BHeRMAS I THE fitd Qtretch Box A
l ength of the fifth stretch preferably up to 6

comprises ebei At ¢onsentive avelcetidss, whereas thy sedonfl stietsh Boxdh compgses about

rned ut to.b ul ar.l ffect
siv o eighbRERREH HRARTRTIY 3 st ok sy 4 pbridises
with the 86tdnll REefchfBéx Bl KabfeBy bs@gRNCE figh d¥Edle-stranded structure is
2006/ 108599 PCT] EPZOOG/ 032 6 17 5 CA(X)" 3" where Iy
formed, whergbywycth fisstedsiblfestrapdest sifughiry corlpaisesed bitasmlhpglouble-stranded
structure ?srefg) e& %gqﬁ% ?}g@%ug’rml%gl g%nsé%:sutlgg %ﬂglg?é]%es?g ftlﬁ}igﬂg %tléestcehn?ox A and
some of itl[B/glﬁtt tooBighs cotsectivet fuckdotideL bf dfe sewond isgetolyBox B. The bulge is

nucl eotides which is als referred to herein as BqQ
formed by s {iffle a5 Land a1 MR BEY @udewéfcgraa%w baga,paiging oRih the five 3

terminal é&rfs@étﬁf%%?éo & &f th@tﬁrétesﬁ%iclh Ru?hﬁefdr he BilGe maybcon31st of

Ious stretches are attac to eac as -y
1,20r3 hakbmsef-psarnmgngcle&m&s phsfechbpi moeded byéln&esecpmcbﬁtmtdepx B. In view

the third str tch and fourt retc X .
of this bulgkeFoB N FFBIHEB B T FSPBHIST 0d8 § RBr@urGRiegidys: More
preferabl#r,‘ggg ?M%cﬁ@tc&éﬁ%éi by hhbh-vald ShiGhy BR MAcTRNBE Wifdn #e 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.



nucl eoti des, preferably four nucl eotides and nost
preferably six nucleotides. In the enbodi nent where
woheosliessyph of the third stretch Box O and f oBCTHEP2006/003276
stretch Box C2 is 0, first stretch Box A and second
stretch Box B may optiondbly be |inked through a
i nker or spacer, whereby such spacer nmay be any of
t he spacers di scl osed herein. As used herein the terns
It will be, &Ra6RIedgeh by thenkigds” sidll@l Us glee iart that ithd enclein gﬁdbllnelecule in
manner if not indicated otherwse. |Ip c nqectlon Wi
accordangewiththe Eyention, Biefsraly jcensigs gf eﬁeﬁqtéﬁs t“ﬁ’é‘f pgeeovpleatly linked to
t g@ﬁﬂ d i nked to each
each Otheg’tq%gi%,?ﬁp“?@? %‘Ir%lgf@ r geg gﬁilgﬁsg%vlg e t link. In a
preferred enbodi nent, the covalent link is a
phosphodj ester l'ink. her preferr

till rt
A further pORARelR Y e aeod PR rapted RIS, SBO ppf opie-sranded
structure | R)ﬁﬁlgd b9 tt‘ﬂﬁ'd%tre&:ﬁ rFcBH$oRhs hid@efR1eS MhidH Iseflsorefdried to as Box

anot her éenbodi ment the sixth stretch Box E conprises,
C1 or third smetchda@eﬁlt, |aué yuz ifewth sfesich opcentéguaiys yaueleptdes Whlch is also

s SRS YEnUB G55 AR BLBLETAN g vin -

end to the/ §1-£RUST Bk ls8stadEReich Bdx B shdnhs Soudihesticioht Béh€2fis flﬂtah:hed with its
stretch and the sixth stretch are |inked to

eac
5’-end toghé8i-end ofithe, firshatretelh Bok Hh.r Hhigseropd wonhl eﬁﬁaé@%st&lcgﬂe typically

h
forms a tte|1|18513%1815glg cl}l(él% g%gig? é&r{ LF%E o B omeag%le s@ e}Irdl %e?fcalg%}ﬂlcplre. Such
second hdMchl stﬁfétura eprefdr sty enl e tadiont dméthé hallﬁa@ etrm@umrty;ﬁealhbﬂoymed by the

made through a coval ent bond. g er abI the
first doublerpieagéed strnetine- (Fheolsgathachyailo i |Ci%él d structure which is
preferablg %rfpeiﬁlcgl' cfre aﬁﬁsxrefe%ﬂ 'to @\/Feflf h& kf?‘ilr E'&llsttfut:fﬁg@ i9lefined by the
ene glycol noieties. Various ers and spacers,
length of tl@sfigst kﬂr@te]h Boxao& and sepond swettihBor rBaanIk iprécas 1By the stretch of said

2006/.108599 PCT/ EP2006/ 003276 18 t h
two Boxes dybeilegea cadh et 1BeeBInaan At el ahs gt bk glrﬁ%%g‘aﬂe by the

| 8RE C4T th t
ond b Pt e e etk e
more of a sistalifieg &indi ahhduge thebpnssenp givestorshdomes| wisls to g gamd by this theory

hat cont ai.n _ar.onat | ar bocycl e ck h
The secopd RATGAPOYNE SO CUAELh GPORDS Bk @SR GLNIRI B pase pairs
and moreéﬁ‘bfe%% oBE thrde 29 bairsl ZlwillARORKAGORdgel bythe dabekilled in the art
oc. (1998), 120, 11004-11005). However, eythyl ene
that as hbgy |as ohe baﬁede baseguainy larsreot galew@anlm émtabé@ to erepfR@rhslineBhis kind of

structure \3\%&%‘? aLsg G HGHE[ gﬁ%ns ?ﬁ‘t gﬁgh con 8&"2@ bn an[ ?19 g’x&%rapﬂl%(:h helix-

like structule 1sA£'btr&Ehmw1§@E wheh%8onded 69 on868 Bevﬁfhﬁ! %asd‘jh&iﬂsﬁWOuld result in a
Aci ds Research (1993) 21, 5600-5603; Biochem stry

helical styued®g) , 32, 1751- 1758; Nucl ei ¢ Aci d Research (1990),
18, 6353-6359; J. Am Chem Soc. (1997), 119,
11591-11597). Preferably, the spacer conprises or

A furtherG@fpoitahisfeafuroia Hfth sesteli af catsbytion audkytidss whicketsi aw, referred to

wher eby t he oxygen is re Iaceg or subs |tutg by a
herein as@qx Deorghe &ifhasichBaxPr s ad itional stretch provides for 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



Based on these |inkage options, the follow ng

structures can be realized 5 - ox O - Box B - Box D -
wepemanss99Box E- - | Box A -~ - ox C2 or 5' - BOXEE2306/003276
Box Al - Box C2 - Spacer - Box Cl - Box B - Box D
Finally it is also withi A7t he present invention that a
fully closed, i.e. circular structure for the nucleic

acids according to the present invention is realized

as depicted in Fig. 20 PCATK$3hucl ei c acids according
to the present invention shall also conprise nucleic

acids which are essentially honol ogous to the

o3 B R SRy Tiad g, © 7, o

L the honology is at least 75% preferably 85% nore
preferably 90% and nost preferably nore that 95 % 96
% 97 % 98 %or 99% The terminventive nucleic acid
A ﬁlrthelofeaﬂifgl ofitte Atd1fc AERIQREEAEinE A0 e pRisaR SRvention 98 the8ixth stretch of
al so conprise those nucleic acids conprising
conuguomsh audemii@s ovlich tsalse gefened $o dilp@m es Boxhogithe sixtlp stretch Box E.

r eof er ab e ext hat the nucleic
Preferablé{cﬁ%aﬁl’%li‘ @g&ac%xé}sk%ofgﬁeeaf n((?SIn\V% ﬁlén the binding to WO
2006/ 108599 PCT/ EP2006/ 003276 19 ghrelin, and nor e
preferably discrimnate bioactive ghrelin fro
The varigusnstisitelwes tars attaghed to pachj other ag pay ﬁ’&rt@k%frﬂm Flg 20A. As depicted

ter, PO AP P S RO Ut oo v

nucleotides) &idfe [ﬁeﬁrablyb}’wb rltu?c&@tld% fifth worethi Box rBycdmeprise’ att eldast two
to either or both of ends_ of the n cle c acids as
nucleotidgs.queieEbly four apgicotises 6“‘1 WW@?F’(‘?}V HRPUPEOHdSat ed to
the inner sequence of nucleotides, i.e. it may be
related to the nucl eotide(s) between the 5 and the 3'
In the enttedirheralwhene tredengil of thesthard tsireleh YBoxMBT end/ fyurth stretch Box C2 is 0,

truncation s e the deletjopn of, as |ljttle as
firt stretgh B0 gh @ RREPRLHISHR P By PRI SALH e T g mghertiaRe? St spacer,
whereby %‘ﬁl:ﬁi%ggé& %%89 aﬁg roFithe sphoths @lstRBed Bdred. ¥ u@ herein the terms
related to re than one stretch of the inventive
,.spacer” and |, Bnleraaiedise) in anHeteathypngdablesnamier i nohimdiratedpthdrivisel e
as one nucl eotide long. The nucleic acids according to
the present invention may be either D nucleic acids or

Tn connedtidHAF 1B kife présehfiBwerttiodfieTsahbitred Bt tHRVRE!siréRhring tied SEcond stretch
acids are L-nucleic acids. In addition it is possib

are linkedhtat eachnashery preserablal thgm@sa covalens linke |I@|acpr§€qr@da¢1§bodlment the
covalent E‘H‘Etslg Q%Pospﬁgdlﬁ%sxi § e 1Rg! gﬁ fﬁl&he?tpréfgﬁgé erﬁgc?dlﬂl(rﬁrslt.? '?ﬁhe]featkermmus of

el ¢ acCl are nucli el c ac

the first StRkdR is Bakdd toQhe S herminat of heaedod sabigh! nmean as little
as one nucl eotide. Such nucleic acids are generally
referred to herein as D and L-nucleic acids,

In anothéﬁ%%gg%ye?l X}il%-g&?r[ @{T&Eﬁ’BA){‘ gg‘cé}ﬂﬁﬁgeg Ul & by RusdEfiveducteotides,

e nucl el c aci
preferably 1 to 4 consecutive nucleotides 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



according to the present invention consist of

L- nucl eoti des and conprise at | east one D nucl eoti de.
waeuols/18I9Cl eotide is preferably attached to aPpamP2006/003276

different fromthe stretches defining the nucleic

aci ds according to the pt&sent invention, preferably

those parts thereof, where an interaction with other

parts of the nucleic acid is involved. Preferably,

in the art%@ RalPbe Rt tukide th&fo@bm@@ﬁeﬂa a@déseribed) ws gQbyamil aafi Micura
he stretches and of nucl ei ¢ acid accordin

(Nucleic Ahei Bessaeoht (2000 (Q)nl 5! e%%ﬁé&t"fhﬁelllr}kersl shoyldrdg Ffﬁéﬂteffefe with the
ef d
base palrg el v§§ L?{%erg g‘rgrﬂltlzg rc§ %ngdg{: ?:%% %?es@%;}( fd?lgtg? ?eglﬁlg]al base

pair and ﬁiéféfo@sarE’EGt é\ﬂﬁ\bldE(SI tAmI ﬁhemnS@d 6{19999,‘:12115 9868-9066;ny Anp. Chem.
resent invention. iis al so_withi t he 9{eese

Soc. (1998h 451 DAPORHADO Dh Blonre 2 haisPa <SSl SR EWVIERE Beol derived
linkers m\%ﬁ?ﬁx%gé %oﬁﬁgﬁ]%%t% g'lg ?ﬁcﬁ/u Czﬁ%rthe %ﬁvgpté QNGCEoJIGLRE %olﬁﬁili‘fly and high

ei c acid nprtses several
conformamahalSﬂmmhqu Am. (heas tSoon@ 992y, tl 15,38%3&&491\1@0]3@ AlcidpResearch

(1005, 28 Al TSmO 0% SRR LS ek G990 5,

6353-6359% §N&In. %6k, e(g99ﬂc hglo 0f15b1.146OB) Pre?é?ﬂat . M¥Yspacer comprises or

conbi nation may be usSed in connectiion wi t he present

consists ofmme o sereral Biiydame @l yvot mpisties, syhassbyt the oxygsngerepiased er gubstituted
n exhihit a function which is different from

byaCsz?H]aqu ate OF Sliyro y from binding to ghrelin. One

possible function is to allow interaction with other

nol ecul es, whereby WO 2006/ 108599 PCT/ EP2006/ 003276
Based on2hessinhags opionsshe fllossngstaicarabheap berrgaligefif erent from

ghrelin, such as, e.g., for immobilization,

cross-| i nki ng, det ection or anplification. L-nucleic

aci ds as used herein are nucl eic acids consisting of

-nucl eotides,_preferably j tl-l-ng—eenipl—et%l—y—ef—}'
5"1‘1 §30XED[1 Sléﬂcgraﬁg used HP%efn are -EOXCZl

nucl ei c aci ds consisting of D nucleotides, preferably
consi sting conpletely of D nucleotides. Irrespective
or of whether the inventive nucleic acid consists of
D-nucl eoti des, L-nucleotides or a conbination of both
with the corrbl natl on bei ng e.g. a random conbi nati on

FofGh ey ER B 1L Box D |

aC|d, t he nuclelc aC|d nay conS|st of
desoxyri bonucl eoti de(s), ribonucleotide(s) or
conmbi nations thereof. Designing the inventive nucleic
. .acids as,lL-pucleic. a f
einaty 55 o i, P ACONSRE LO0GRRHE Sy for
nucleic a8id§ Yéddrdiglg fo!tHe PréseRCintdntioRidnealieddcasalepidsed ih @i \20D. ar e
not very stable in aqueous solutions and particularly
i n biological systens or biological sanples

The nucleic acids according to the present invention shall also comprise nucleic acids which are

essentially homologous to the particular sequences disclosed herein. The term substantially
homologous shall be understood such as the homology is at least 75%, 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



due to the w despread presence of nucl eases. Naturally
occurring nucl eases, particularly nucleases from
wanbsabs®el | s are not capabl e of degradi ng L- nBCTA&EP2006/003276

aci ds. Because of this the biological half-life of

the L-nucleic acid is sigoificantly increased in such

a system including the aninmal and human body. Due to

the | acking degradability of L-nucleic acid no

Hibign, i. e. in

Bhelin, B e Bonr Lo ket &
pamculalaxmmlghtenlm fram tdhsaodztammd-lgbred;lna&l@l ohuglgictagil mgy derived from

e ons §oghebEIRRUISS WAL ERBEE HSEALF pED AR ciBh oo o e

ends of ﬂllérﬁlc'lé]e a'eid&%%' 8isSloddl Hsreithido, SP@fafibl dhdyy be Relatdt 1 the inner
target nol ecul e through a nmechani sm di fferent from

sequence\ift msteotides K-chaismapdertelatpd torthe apeleatide(shheterer iess spgd the 37
e L 05 APl Uk, B e o

a single rRiclRdtid@ frof ﬁhb Seqithdd 6fthe tnﬁclbi&eicichrdj&ﬂos&d lhewid. rummton may also
al so called spiegelners. is_ al sq

be relateqowergmthamthre@w qfi{he mt"ﬁ’étl‘fel%iﬁ“? %fédwhaﬂeﬁr%bygﬁ? gigetch can be as

ether they are present as D nucleic
little as 0{5%9‘3‘2,9&1?‘-%nu%ei ¢ acids or D, L-nucleic acids or whether

they are DNA or RNA, may be present as single
randed or_doubl e stranded.nucleic acids. Typica I .
The nuclgi 301 gotsHBdD SUCPEIET AeAEOh Ry é)e@t?‘srd@f%ﬁg%a“és v L-nucleic
rerah I Shuk RIS ES IR 3NN R i ible that
acids. Pr2 06;3)18%%8%’@@8%]%%%%% OO§1;267% 21 s%ruct ures 1((Jl)ue 1tsopoSSl o

one or sevhal pasitsraf ghe&mlqhﬁémaxéd aredpresept e Dsnedleo afids or ekleastamg or several
u tures i nven

parts of g BB BRSNS LIPS AOE REHary ) R gods sHinean as

little as onk rrﬁl@ﬁ:ﬁh&@'ﬁﬁﬁh 3HuBleic CRTR SEBBAGEN %%felﬁéd td Bérki as D- and L-nucleic
conpl enentary to each other are hybridised to each

acids, respdetivelyThilereforsnfiar 8 gqrg@ﬂarly yprefstred eembedivient, aibip qnucleic acids

I h
scntind T B GGl by g AP R byt e -

nucleotid®> Eﬁél’fn]j%hbl%udé"ﬁl fdif&alblyf gtadhed he 4 pue rkl1ff¢tbnﬂl;&dn€lth:e stretches
aci ds may be nDdlfled Such nodi fications

defining ihs nvdeictasidshaccordipg éo thiy pTesdit| ig¥eniion; pEe ?rale eﬁ%eSEaE‘i“EF thereof,
S h D-
wer B Sl KRR 1 Sl R e il
nucleotld\fgfl %g%dh?@ At Atergtimal of E(@'Qﬂiihez &H‘tchewmdd Cfany r1]1(ﬂ:it:1,c acid according to
973-91; _Kusser, W (2000) J Biotechno 74 .
the presept7inygntion, rr@ﬁpectgre hatln g ﬁlrttlgrggg err,qgcﬁngqoélr;g\%q dgmké%—nu@gotldes may
&kt (ASHRatIINE | BEIC 26\PEES a&ams to the
act as a §icéy oy QMRS preferkilyShtaBline i (1995) Chem Bi ol
nucleic a6ids a&ordng enthelpr&enteinvetion. ( 1995) Chem Biol, 2,
683-95; Kawasaki, A M et al., (1993) J Ved Chem 36,
831-41; Lesnik, E. A et al., (1993) Biochenistry, 32,
' Eivertioh th&lth@huoleic adidd 2dcoddify & Bk preétRinvention are
Itlsalsomgn% %égk nodi %I cation 1z:an be a H at o%/n a l]—? atom or
part of a Pn@eBnypleivpcidrwhereby this longer nucleic acid comprises several parts whereby at

Y

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



NH2- group at the 2' position of the individua
nucl eoti de of which the nucleic acid consists. Al so,
woheoornogi9ei ¢ acid according to the present i nveariEezno6/003276

can conprises at |least one LNA nucleotide. In an

enbodi nent the nucleic agpd according to the present

i nvention consists of LNA nucleotides. In an

enbodi ment, the nucleic acids according to the present
such othdr @?ﬁ?l@&ﬂl@é" Pf@éfaﬁ? e THELERAfrbint el C 5®ICas2 @l fof immobilization,

mul tipartite nuClelc acid as used herein, 'is a nucleic
cross-linking, detsbiiahoconglifstaonf at |east two nucleic acid

strands. These at least two nucleic acid strands form

a functional unit whereby the functional unit is a
L-nucleid a6id8dast Qs URFEet arb MRt EacidEh@omdistingast IL-woclestides preferably

acid strands may be derived fromany of the inventive
consistingcrhpletelaef ldsuglgotedasher cl eaving the nucleic acid to

generate two strands or by synthesising one nucleic

acid corresponding to a first part of the inventive,
D-nucleid -a€idsO¥ehiaéd Hatih eire Ailelc avitisanoddistingnof [Bnaclastidds, preferably

__corresponding to the second part of the overall

CODSISUH&W@?&%@]a'.nuPleo'ﬂ@esto be acknow edged that both the

cl eavage and the synthesis nay be applied to generate

a nultipartite nucleic acid where there are nore than
Irrespectiv@vof sthethed sheamverstivenpicidi¢ ecld abosists off iD-oudientidesr ldapcledties or a

at |least tw ucl eig acid. strands are.,t

. . ' Jdy.
combinatigny pE DgHt Wil Sifs EORIOUARN SES0F g cBRAPUNEE APy gr @ defined
sequence %%Ft@h&%’ Qsisfn LR RiNehe AlARHGHe and 8f feddtBn8 D-Bikleiblacid, the

ementarity between the various nucleic acid parts
nucleic acid ynaydossist Mide8DBIbOOSBEBidRE), ritrROCIEHiiEEs) p6 combinphens thereof.
present inventors have di scovered that the nucleic
acids according to the present invention exhibit a
Designiny @ie/invBMAN ARIGc Keldy b Nenioi@8eid VP bévandigbdfor kbyeral reasons. L-
ol 1 gonucl eoti des conprising - besides conplete Box A
nucleic acidslaBenaBiom®s ol Caturally acpumgingmugleis 2pads. Drpncieie peids. dewever, are

each,. Box D with mninal si i d
o very SR R o0 o WL Pl RO S At sample
due to thBOWidEptbal bréRhée ofbinuléasgs. aNhturullyy ot@rghg alucteagdsj garticularly
18) than SOI-C. A possibility tg determ ne fhe_bindi nig .
nucleasesc Gomy ammal eelismare mob canablsef degrading danislee gpids gBgsaness of this the
. . i s .0 - R - .
siotoicalYEN g LSRRI HIRCANS, ALt gt 8 nctuing
animal 20 Heedh bbly.i Dok asshy” laaking edsgradakility roft hewwebeanptidsno nuclease

An appropriate neasure in order to express, the .

degradatiph (EpdIots, 2 SIS R AYISHIR OB FEEHS Rbeaeripmyobserved. This
GRH i {1 Ghhdr oin 1REIS B Hsed AStRe th

aspect deghm?{éIt?énpg}uégf‘{w%?%g?gagﬁ%lelgﬁa&% al 8eBWISﬁljim§l¥v as s_uche as ° ) orepy

of diseass¥ednd/drisonddrt avolving thepressateoighmelin. drnuniaic Reidswyhich specifically

) the one skilled in the art. The nucl ei ci ds, . . .
bind to afgst dnelecule tasty i, dAEreh fre SRS Srigh baspeiring, o
aptamers Whifh 66t PartifliyY & dnpletely of L-nucleotides, particularly with those parts of

the aptamer being involved in the binding 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



Preferably, the Kd val ue shown by the nucleic acids
according to the present inventionis below 1 M A Kd
woabasaogfoabout 1 Mis said to be characteri st PCT/E®2008/003276
non-specific binding of a nucleic acid to a target.
As will be acknow edged by the ones in the art, the Kd
val ue of a group of conpounds such as the nucleic
acids according to the present invention are within a
si:ructuresC LB i ﬁ@ﬁgﬁseqﬂ_é}fée 3Rh@Yiery RS h19 estnl@rifdy @Mﬁre@ ™ ifiventive
refer“r3 dpper limt for the Kd val ue.
nucleic amdsaﬂmweeet Inoayelsol hendlouble strarlded muﬂwrmcaan@thabwmstn@ds which are

nucl ei c_aci gds can be
complemfiicy v, PHOEIRG CHRRLETET v re b PR A (e el 4 dah gjter. This
confers staBity iita hublefe! RiCwafchdm prfielilag wild be givalkdgeonsif the nucleic acid
preferably within this range. Preferred ranges can be

is presentde thanaturally e¢cyoding:g-fary rethersthan hedpfrmai t hin this
range and any second nunber within this range.
Preferred upper values are 0.25 M 0.1 Mand 0.01 M
The 1nvefﬁ[x%f Riclee abignetayvial medified eSUdOmpMficilonmshayl bakélated to the single
05 nM _ The nucleic _acid npl cuI es accor

I n to t .
nucleotldp) pEdwmuclein e pahateaye hléwraﬁyt f éHg ﬁa%l?ls%g%égd% Wéth%a“on are
descnbedtlﬁexlgéﬁg otteld I\/eﬂﬁ%tgsa'hCN bing z@o’]@ﬁeuﬁ%e@t:hem %Hh@g19):1973-91;

and I'Serimnhate |oact|vegre|nfromnon- bi oacti ve
Kusser, V@Ji2@)0) 7, Bibtecknol T4 1283 IAmrop,tIémiyall -([@P9D| Nuwcléic dlaids Res, 22, 20-4;

. desoct anoyl -ghreljn. It i.n.t
Cumming st et (19030 e biteie Aeent ayBrdt SHEnd Futt i (599 Crem
Biol, 2, 6§%'8d%ré’éhc%r§'e@gl t@9§5becwﬁ %@&niz mvleth%alewcaﬂ él¥(1993)J

I"'engt h™1’'s between 15 and 120 nucl’eoti des

Med Chetng368HrblilesgedE By et bk, GABY) Blerkdnastry, B2t ﬁ&3?a81 M@Mm L E.etal,

1593 SR8 S5 55 dR 0020 oA R3] Ry bPBLLls soup o

NH2- groﬁﬂ“é? el ?nposMUneopﬂ@flﬁﬂfvﬂﬁJa[ angestideoss ivhﬁ:h the maticodcid consists.
he nucl ei c acids according to the present invention

Also, theaneclmen@nm@cmrd@aof@t theopresent GOVENIOR0WE/ agstgs at least one LNA

nucleotldﬁ [ EPZO 6! OO% m%cgel?:uc gc?]égc(? ﬁ% ggé;?regglgbgv%glo{loconmsts of

Lbu\nucﬁgnagpleotldes and about 30 to 50 nucleotides. It is
within the present invention that the nucleic acids
di scl osed hereln conprise a moiety which preferably
! 4 aifh b ltipartit
In an em%«r)%%l B%%F %{;l? %/EEPH{% lyreﬁeﬁg gg{egfrﬂlj}g ffky be 3 multipartite
nucleic atide Anﬂmﬂtﬁjaﬁtltamudlelmadlé raﬁmsexf heraim i) a ginbleicsacid e@udecnmslsts of at

time in the ani bod r ef er abl he h n _body. .A .
least twopmicleie @risy WnS? e? 3 et 54t BRI oRcid ERPRORTIR o Sl unit
whereby Hﬁ: fuﬁ{}@ﬁla iPfs H'@Xltéjgbﬂﬁoﬁguﬁ: hend W atRt fvPmhdiSic acid strands

cording to the resent invention. As used herein
may be d%Ei@e&tf@ndany of tlmoiny(amt\rwymlmh@c gbryls blyesithan dlepEag flay nucleic acid to

hydr oxyet hl sta ch.. PE Iat r ef er,abl
generate il A OF s SHOMET SEB A brSIeTa o SRR RTE (oot e pagt of the

inventivel Pe ! Rl HREAE abfdVeldridther n%l@fce&i/d &tfd%ﬁ&ﬂﬁﬂlé tccfieisedbnd part of
é nsists of a PEG noiety which is attached to a

the overallumickicacad iItiis to be acknowledged that both the cleavage and the synthesis 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.



according to the present invention. HESyl ation as

preferably used herein is the nodification of a
waualeaiogsoaci d according to the present inventi BAT/EP2006/003276

wher eby such nodification consists of a HES nviety

which is attached to a npzleic acid according to the

present invention. These nodifications as well as the

process of nodifying a nucleic acid using such

The preséﬁ? %il\ten £t hg@eéﬂ;sﬁo%gﬁgﬁg@rﬂhp %ﬂcl’ | e SOQ:%QRIHE)? {oSRE present invention

\CatT on osure whi ch is
exhibit ah%r?Vfaf/&uralbll cKd pxah&t Hm’ige nMotes parttcnllae]lyy obigomelestidesc eomprising -
Preferably, i ficat
besides opiBpISTS BPRYL B B9 o iR Gy PG ech. Box D

tanf I bflnl SOT-E
it minfGEY G @gﬁ??r%ﬂr%??@@@%z@%z@%ﬁ G SOTD

show sixfolt] igites biridirty affinitytoeghuélir (Figi I§h thansi QT and | s
preferably about from 3,000 to 100,000 Da, nore
preferably from5,000 to 60,000 Da, particularly in

A poss1bﬁ1@>$ﬁa &telEite B B1GdiSY ebnstiitghthenlse Q)lﬂltlae" smugm biagoteadeyice, which
process of HES nodification is, e.g., described

is also ktmfnnfarthe one dritleciiihe ert AéﬁamDEaSluSzé harcirp Bapalso gnapped {’Y the use
« |sclosune 0 t R
o i 854y st o U BRI, A BRRRERHER T o oors

the intendifyy of RO bindin gfbéiﬁeéﬁi tHehmicldly aoiidadcpiding tdéhentacgee |whlch is in the
aci ds _accor

ng to the presen nvention w th_high .
present oges ebrgly i6dheyso-caiekdd yalup ‘é{glc BoFYriets 3 “’ﬁv‘%@md for its
It cl osed herein, which are
dammnnﬁﬂ)zggg%$®h %%?8 %g%ggﬁﬁhghgcceptable the excretion
klnetlc is changed More particularly, it seens that

due to the j.ncreased nplecul.ar wei ght ch .
The nuclfig el RetpopRUBHS U8 HETBIB el H e ARGz P cortain Kd value,

Preferablg Uk %d:vﬂﬁf gﬁo\kﬂ‘gﬁy R rﬁﬁleu?‘ b&gﬂéf SdcotdBng'®S MB %éséﬁ‘ﬁ invention is below

ticular nin the orm excretion from an
1 pM AaKld mlluebmﬁjybout ﬂr;dﬂeisaslaidytof borharactamstisl foan nnwdspeeifig binding of a

re preferabl ro man, b i s.decrea
i 5308 A e S BB B f B8R 0 B Bt v
of compd%ﬁa@é‘ %ﬁchvh@tﬂehﬁlciéicdilﬁﬂssaccbﬁﬂng) fC aRYredeRv ﬁi%‘ﬁlicﬁl &eswiﬂﬁn a certain
hat the glonmerular filtration rate of the th

range. Thmhoﬁrembnm@wu(d @@bqutu kud i5ra pretared Lgpp%@raéefer the Kd value. The

et OB 8, S iR R0 AR08 A pek 0ot o

higher. Itl i5 Wif&$ thel fresehfi@véftndRaGRe Kidwalies of helividayl nutleic acids bmdmg to
connection therewith it is particularly rhnﬁg tb(% fir
ghrelin is peaferablysyithia thiskensni JyRcRisH dangearcaReiPRingd dvr sHoatng fny fust
Clah s @ i Pu 1
noer | PBoSHBHRGERH 5 60 .6y 0 0L B ek v e
0.25 pM @D A and omfpem préfesred lnderivaluas acks] (@addy Wl My, t oM arde).05 nM.
present invention have surprising characteristics -
whi ch normal |y cannot be expected from
The nuclglg %HE%S&{;&%@% oWﬁe ngQBﬁLiHQéltlon%!ﬁrl hat &ty Rngth provided that

arnmaceuti ca atl n providing for
they are still able to bind to the target molecule, and discriminate bloactlve 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



sustai ned release is not necessarily required to
provide for a sustained release. Rather the nucleic
weachwsiogoeor ding. to the present invention in POEEP2006/003276
nodi fied form conprising a high nolecular weight
moi ety, can as such alreddy be used as a sustai ned
rel ease-fornul ati on. However, it is also within the
present invention that the nucleic acids disclosed
nucleotidBE 28b#k 2Pt nuéleFies,ShoanF0 P d0 hucladiidy’, sbvat 20 to 50 nucleotides
particularly no high ol ecul ar wei ght modi i cati on
andahmﬁﬁﬁﬂ¢ﬁﬂﬁmChE@FF%tlon or HESyl ation. Such enbodinment is
particularly preferred when a fast clearance of the
nucleic acids fromthe body after adm nistration is
It is w1thﬂl€tlid'3 pedent Suvantiba shiat cheaarcinc ecids giltlosrd hedes comgrisen mamty which

in vivo | g|n or it ess on
preferably, g ighiEhdnSEHER SO G Sl BB LU R PR gD chdity the
characterRAEFof fﬁ%%ﬁ@id"&:l& th {e?ﬁs BE, ea%ﬁﬁ‘l% RS %élﬁéhce-fﬂﬁ‘e in the animal body,
I nventive nucleic acid which are ‘also referred to
preferabljn eheimam bhéy.nAc paltlculady doreferredr etnbegdiment ©h @uph gg@hﬁcatlon is
and/ or, t he  ant a%onl st a accordi n

PEGylatigy S84 HESRER: oA AYFIEE GURdoTRin fetgageal inyiign. As used
herein PE@ RUhas ﬁol?(eﬂ@lé&%lﬁﬁﬂ@ Nind 1988 HoBylir6 2y8RilYy stech. #BGlation as

east one of 'the "1 nventive nuclelc acids,

preferablm pmd)hq‘ﬁilylsttbg anddéficalion lof famucieie apilaacreiding jocthe pyesent invention
ounds re i \V: [

werehy 3551 ShafFEROHP i HESEREGE BFILTYOILAE AMELEE Rhiiic i

according foSBé preser®ifventioa] CEREMHISN @O pfvfmlelylusecphaémrls Glﬁb modification of a
enbodi nents at | east _a pharnaceutically acceptabl e

nucleic agidy aqcelfdmgtm Fhecpresané invegjom avhegebygguch weadificatignsoopsists of a HES
spl yt p e %

mois B L YRR, DD DRSECTEbng 08 G688, s5bhon.

modificatidri3eds ‘&EI(I %pttﬁé) beocesr of modfyihg taamodeic Somhusingasucdhemsdificgions, is

I k to.th ki | din.t t.. | ) )
RN T A T T -,
1ncorporag{1hq5qﬂceﬁﬁ ét§;3 :réfe%ﬁ&é ve agent. Such further

ar naceu y active conpounds can be those known
to reduce appetlte and are preferably selected from

ptry RSB oSS ) Sl

t larl
v o84 O 100 00y e, BB sty
in case of RBGpreissgesiichi gtemolasnlar sfeight manietyedng is pifengblyi abg cpm 3 000 to
100,000 ﬁg rg%%%g%g%&%ﬁo&% P%@I’[g%ré) 0 {BClp?Ftn?cgqi‘ e}{jm\/@sé: Bf P—I'Egdl?‘emg such

high mol@éihéxbWEi%hﬁnfoﬁ’éiytTleﬁUﬁééé hof TIBS ahddifeaeioh if,rean) dderibatein German
he nucl ei c” acids according to _the present,

patent apph%mnl DR.1 2004a006 4% thendipglosuse of whird isiherexgthginpgrporated in its
to a ghrelin | acking the octanoyl acid noiety.
mﬂudybmrg Eggeand/or di sorders and/or di seased conditions
for the treatnent and/or prevention of which such

nmedi canent may be used_ incluyde, but are no& l.imted t
Without gHglyng yio hehbour@g‘gy Y JREY- étngqew that by modifying the nuclelc 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, excretion from an animal body,

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



bal ance, appetite and body wei ght, eating disorders,
gastroi ntestinal diseases, diabetes, glucose
worb@hosiogm tunmour, bl ood pressure, cardi ovaseqirar2006/003276

di seases, acronegaly and other GH .inbal ances. As

wi Il be acknow edged by £4e ones of the art the

i nventive nucleic acids nmay factually be used in any

di sease where an antagoni st to ghrelin can be
excretlona@ﬁicﬁll lRERE Vid tike Ritink§d)tthé Hresegethvehitofllgitumet thgothie sglomerular

and such antagonist is suitable to elimnate the cause
filtration o‘cfte ohthedthuemedifipd nuckric asid iy sienifisantly raduees: camparedigthe nucleic
. he. ef L S
s ot g S0 HA 8 R o PSP oY s
the resideh€§ tihl%tlh @lie Bddye hec@mebﬁld)mthe&,wm:pp Etpeimcu:haﬂiy imttdworthy that, despite
) vvep%ght eating djsorders, sgrm(g#%{:tl nal. easeg h
such highymglequlas, weehicmodifiratian she spreificiirotl the g %ﬁ? HKrGme to the
; 0 ding t
present anreﬁﬁérP@ot %gﬁﬁg%%gé ‘ElH‘J eengdy:l)p | Cglzlhlllﬁt?{/r g%gm?tkbén@%g%sl according to
the presemicindentitcieve isngprismgt dimrqmteesecﬁt whichritoroally eammhbe @Kpf@tﬁd from
t hese and ot her di es or disord
pharmacelligally SEer SRR ¢ Uk DI BEECH T oGh PERH FIg providing for o
sustalnedqeltebéer@ flof ﬁbclé&gnlyrlreﬁ QR rYvidP &rla RitalilR@ rele@RERAther the nucleic

speci fication. the purpose of the present
acids accordiemto dire peegert anvmloofmethew gyodified évmec@mpm@ggﬁdéah aEplecular

sease. rt c Iar th se s |
weight el e ot RIS RSy e
energy bal ance is influenced by ghrelin, either

directly or indirectly, and whereby reduction of the
Howeverbltcawbspl\aﬁhmuth? pm”sel@wl@mtwm thatgthsinugleic agids digplesed herein do not

compric B LHAIH I P RD DR SOL BT Ao s

PEGylatibi 82 HB$ylatish NSudhhembaiimentCis paitidaladlyquefdirad) wivert zhﬁlst clearance of
present invention, pOSSIb|% upon syst c.or |loca

the nuclegqo peife fiorn theabedyt plieseadipinishation indeste e Shdatast Blﬁ?r% mlght be

st s UDTRTR FYBPL s MBS s Rt s o

medicam&ts d6:0pHsing deanmephastding Cuhbpregérs ineeptidn.one, ect opi ¢
Cushing's syndrone, adrenal tunor, stress,
hypercortisolism cardiac insufficiency, cardiay
The inve t'i“;eaﬁlfctléle %01d§tv§/ﬁlléﬁ'arégfs§ RORAEd 't& ﬁérein%suﬂiﬁ InGbIBRCAids according to
tonia, aortic stenosis, pulnonal hypertoni a,
the present)msbntlcmi; ami#oxp‘élelanmgdnlstssa,ccm‘dfrgdmtbm pregént daeation may be used for

o s PG AP B PRS0 B ego o e
mventlve\gzu 8R! 8ptlonal Petoggth&‘ damt fueher Fﬁéﬂﬂ&@éutﬁhﬁﬁ @teve compounds,

can be treafed usi ng the nucleic acid
whereby alm:mwdmm nusldit ecig rms@mbly acie @s mbarma@@mus astive enmpoynd itself.

seases and. di.sor di sea
Such mofligRERT coneh 41 AcEd SHDRLaatl Rt PnBpaRaf) fecoptabl
carrier. Sﬁ&g cﬁﬁ%ﬁ’ﬂfa? bEDY. | '\iféfter biaffar, Pmegmbbﬁdsoﬁmgpmibly hlﬁ% glucose
term bowel -~ di sorders and bowel di seases conpri ses

salt balanaefl| splirtiono stprclb@ugar grleting o5 anywiler foegrizhle garrier substance. Such
carriers %fae'l%rggﬁt Or&mt{O\{\ﬁ?e ot SR8 3R Sy ul cerative colitits

In a further embodiment, the medicament comprises a further pharmaceutically active agent.
Such further pharmaceutically 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 additionally, such further pharmaceutically active agent is a further nucleic acid



di sease. The suitability of the nucleic acids
according to the present invention for the treatnent
wofhodehiossolki nd of di seases arises fromthe i nvoPCEMENI06/003276
of ghrelin in such diseases as described in Karmris
Ket al. (Karmris K, Ko@broubakis IE, Xidakis C,
Pol ychronaki M Voudouri T, Kouroumalis EA
Circulating |l evels of leptin, adiponectin, resistin,
accordin@ 6l tighpiekdnd inveniiod. | AnEraddreyy, tb@\ﬁffﬂdlcdhﬁﬁla&ﬁnpﬂs@ﬁ haleast one more
Bowel Dis. 2006 Feb; 12(2):100- 5) epbbe JJ et _al
nucleic aciflephish binds ke @@aetgnoleq'(gg ggffe@;} f@n@ gJarﬁHn er exbisy ;afq:gctlon which
is d1ffer<§ﬁhﬁf> [ llon et Mlddy oftshsS badilipl | B! pehP thfention. Tn an
sionIs epe en ypot mc neu ropepti
embodim‘éiht sammmm add isopdiing 1o elghmi;mﬂg;kﬁ@:m:a pctinoyl acidp:m(u'ety.
activation. J Neuroendocrinol. 2005 Sep; 17(9):570-6)
and Fukuda H. et al. (Fukuda H Mzuta Y, |Isonoto H,
Disease a-f@yrﬁ%ﬁéd?@erg an%&ndlﬁéﬁséﬁ cSAMPRorS foAMB GrRhtm et ankPSY préfBatibn of which
S. Ghirelin enhances gastric notility through
such medicamcnt 84y beiheedi ippludé, buttaré nef imitedifapbesiy.Hhayegudaiipn of energy

balance, eglgetstx? | ol cp B?(gfnSI 1%%} &% : en%ﬁn At one Lnr2]11 {h%%azses S(ﬁaabeges glucose

metabolifHPtigehd, OBlosd ftedrald, ehrdivaschilée b&ikéas& ddediédang abd other GH
Stengel A, Wotzka B, Andresen V, Kl app. BF,

.imbalancey. etie it rhe @knwlydg%hh thse ongmel ﬂ@sarcheAmwnt{yﬁr@CIehc acids may

factally BPREnTY e ters o ARk Re0g ST b i g patint i

need of s&@ﬁ@nthlgﬁmgﬂand ﬁ@ld bn&@@ﬂldt ﬁf sulilﬁ‘tblltt() cligipoitd theaause of the disease or
dose- dependant reduction on short-termfood int

the disordespy ableagjo rasaes Preiiarts drome thedissaesordbeslisorder §P€}b?ff‘%9ﬁ includes,
but is no?ﬁ[ﬂ[nﬁg % %{aés?tlysgl'e?g%?%c?n J)\E%%eﬁg};raelgr{l\%éﬁqp%ﬂﬁc dI Sllxyﬁght eating

disordersp rgmlstr@hteehmail divebeés; | (hélg&negl glnccg;e amptebolssing rmumaua ritdayment, blood
i ncreased food intake within the st . hal f

pressure, (cgfioNaSHY s HEGe855e ATTPBIRERIY and ol (Fhmbalanggs. 1§ gpticabiliy of the

(
i SR L AT GLRAD S B s

dlsorderssmpﬂes) amPngbthess, fiiont thei mmlsaanf ghfeligpiseydinedrin the introductory

{ k dt t |_at
part of W Pigaii SPeiRALP I G OF GUPISACES P58 I IHGR G aRLAof cnerey
balance BT %a{%@&ﬂﬁs § Ridea2ANre KaRSularBt 11 use i§ Y& ﬂ\): trebfinent of any disease

contrast, admnistration of a control Spi egel mer
where the ovgsilationrg tief energyabalamgesie epmfémeedwbxd ghrslin, pithey diFgotly 1o indirectly,
effec

ant e S A0 B BB A0 les o s

metaboliédt! Slodd\pRissuf@bfd hprtitdnd bo@’u\ﬁ@lght F\(ﬁl&@ﬁ&ésb&&lﬁ% may be treated
PCT/ EP2006/ 003276 27 The i nhi bitory effect of NOX-Bll

using thq fAugleic- avids pacprdipg )tootﬁefpygqg:np m\@p@goxﬁ}rwg@b{ BPQskp systemic or local

opicai R RSP RRE R, e Byl oy mor,

acromeg#l} @niral Sushing®ibyaidiane, aldrdnabQuitinglk eyr(drdrt, Darantoartiel Gushing’s

et al., supra), An internedi a aﬁe ef f ect vvash
syndrome, ectopic Cushmg s syndrome, adrenal tumor, stress, hypercortisolism, cardiac

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

hypovolemia, and hypronatriemia.



observed for a dose of 10 nnol of NOX-Bll(= SOI-C =
BllItrc): At this dose level the stinulatory effect of

wa 20060089hr el in during the first 30 m nutes waBCT/EP2006/003276
noderated (3.51 0.66 g/ k%- BWvs. 4.94 10.63 g/ kg-BW
p>0. 159 vs ghrelin al onelY(FI G 2A of Kobelt et al.,
supra). The publication of Shearnman et al. (Shearnman

‘LP, Wang SP, Helming S, Stribling DS, Mazur P, Ge L,
wang L, Klussmann S, Macintyre DE, Howard AD, Strack

As used %&L‘g{t!@% LA Iar.r{e%%;jtxi%ﬁlt 'a%%}s? ?‘Wﬂ%}: ?@b%zréétgkﬁ%é@% tgé %E'c}{leic acids
accordinER6 96 pRREMRIMverddRS corh?xﬁs}es ktobhazh: dichdes2fhd EBRoiderd0B&wel diseases

) c 8) reports a reduction in body wei ght and decrease,
and disorderst eolgn diserdgre anp diseasasrpnd modnlation obLasiit andyeelenip gnotility. In a
Sp - Bl1-2 ( SOT- )i DN et = .
ot A N4 o T s tmor

bowel di§ea6¥s: Mk Yrefeméd Gifmnextofyesbwid idigshsel agsulcarativracatidits and Crohn’s
. controls. (see FIG 4A of Shearman et al.,. supra),
disease. Bpeypiitabifyof Hasmuclgic geids perosdipg do thegaresepb ipvgntioq for the treatment
of this kM@?’f%s]egges(a%g& Rod Ok dhﬁﬁ% oPEhela%Sn Jsughaﬁé'agsgs d0described in
and on day conpared to vehicle treated mce; on '
Karmirisddyet dl. (Kaouigis K3 Kootpebakis {6 KidekzsoOt PolycBpnealgeMyeYoudouri T,

Kowouni . Loy nsch 5 e e 55 Pl B 7 g
bowel difas@ IR AHR BEwd RSP0k HRedY(Meiody), TubkqT thaS@ebbe JT, Mronga S,
recei ving control Spiegel ner ‘gai ned an average _of

Tebbe Cf3,86gtmannd E; hdweld dbelohafer Miki CFluelijminduerdastimylatiggeof colonic
.of. 0. 91g. Al's -Bl1-2 (SOT: 10 Lnf usj .
propulsichds i (DBl i Friinn 1 Plesk Mol Rifgelgpeing fctor 1

receptor SRHRALGRT HeurdkndocHHSI 2D05 S&;INioh:52e6) aed Felaida Foret al. (Fukuda H,
cunul ati ve food intake were observed on days 1-8 as

Mizuta olsprptdHs d akesbimy &hiQéia dr.olpbake Qregsdyls, Taniyargg K, Kohno S.
G GEIREECSg. OSSPSR LAY PR 3R, S

capsaicinddensitisel pffagent debddrics dmedtd. BearfdebGagfdentered iz0p4 reei3§(12):1209-14).
gai n per kcal ingested) which indicates how
efficiently the food energy was used for accretion of

The pubBQfi¥n r@ﬁﬁ?béwa agrgﬁ%a@ pdptioms §¥ Steé%cgld&,nWlétzﬁég B $8firesen V,

FI'G 4D of Shearman et al., supra |~ efficiency
Klapp BRa¥Wiededmerul By KIhGaBh S, M¢rsiiesH.1490-ghrelio SPARGERMER NOX-B11
. ... 1-5 and.this effect was ot .observed,fr.om days6;
inbibits nEy SR, WA TERB T STETRAL PPRHLE SF IV g gH03, Tun 30,
Epub ahdSofNint) Sdpdhk ¥ dHde-dbperidastuetii@ivni ¢h {R@eirh tfedPintake induced by
Addi tional 'y, treatnment with NOX-Bl11l-2 (SOT-D-109)

peripherad|ghestischpioncingoispatian ofoamtoghreioSicaemer NE X4 1 oMore specifically,
in the oY BTl PP i oSSR B RO s

signiﬁcaﬁt@qlﬁc&a_l&ﬂ}“(%ddrhma‘ke dziuméﬁ ghe\l\lﬁﬁs_t hﬁEQf(og-ﬁgﬂld)réﬁg/ ?mgpéﬁteneal injection

correction for total body weight ear pan

(4.94 % O3 gfie. B0 somparciy the “HHSRICIE AL dapol SHEGPY, <0.0002)
Dt L - ) 4 e

62N BRH B 560 BB e ST il - sonc

= B11trq)Obipelcadt thenstimulutoryt effact pbd ghrelin seudootdeimdkes(0.380+ 0.58 g/kg-BW,
2006/ 1085?9 PCT/ EP2006/ 8)01%276
Kobelt a).

p<0.0001)0(%IG.2A 0 et al., supr. 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).



28 In chronic infusion studies with NOX-B11l-2
(SOT-D-109) using both DI O ghrelin-deficient and
woibw/10§39e m ce, a significant body wei ght | 0sSBCWAR2006/003276
observed upon NOX-B11-2 (SOT-D-109) infusion in
wild-type mice on days 12{o 6 (see FIG 5A of Shearnman
et al., supra). In contrast thereto, NOX-BlIl-2
(SOr-D-109) did not alter body weight in Ghrl -/-mce
The inhibtoeeeffdcbof BB3B1130T Bi 1tat).on feog irajke proved to be strictly dose-

dependerfiof dpst 9 il Sk SPiSETERy NORB Uk (RSP YHs TP LBrpdid 1o effect on
ghrelin’s %%@ﬂaiﬁﬁ? 8)2 I;ﬁ?%?gllrtdg@ rnllggtigﬁlt of KSHeRTR )1, ) BAd 'ir?texfn%@?a‘t@éffect was

er food intake of Ghrl-
observednfoce (sweof-1G mbEl of NDEBIHen SEAT-&1 = Bilpe)a)At this dese level the

. within e esent 1 nvention at _the nedica j
simuttol 8 of PSRy S5 A iR, B SRR g6 e
BW vs. 4926: 968 \LARLBWpSh.180Ys Slhrelil 8lodé)SBAS 22\ 6t IssHelie ., isdpra).
connection with the use of the nedicanent for the

treatnment of said di seases. Respective nmarkers

t her ef are. sel ec I t i &l
mhe st 5509 P FERS ket e MSURIBOAES, i 5. s
Gel, Wz%‘ig(ﬂ, Qﬁh@hﬁdnnéﬂ] Mﬁ@Myfbe]DEHHWarﬁoﬁtID,\ﬂtt@ckm. garstindNeutralisation by
actors that necessitate wei ght nagenent.. The., .
a Riborusleigi AiSrSTM ATES ar R Opes G i dogred ahre i nblggrigelogs. 2006
N 147 Q81442068 15 5 ARy ODMKIBY i n ol
intake upeunl adminidtratibh @ff ant-ghyedin Spicgelnza NOX B la2 (IOT-DrboP in Diet-induced

Obese (1G] s Mbre retcas @iy, FRRB Y RRETE da bRk Wl ght toss
compare®RBdAdls g@éé' PIG CANRYT iISB8arinah BAL SEptadf Significant body weight loss was
I ntraperitoneal, and subcutaneous, per orum or

observed iwith MOXBIL 1 3 SO TrPel ) anrfosion pu days bthronghyl§uand opfday 12 compared

..admnjstration that i he | ea pnvasi - Wh
to veriel €| fiteZpp k) rphdhn § GewERF i B KPR Brishbl (conteol sPM)
infused ghdtpqPkD 0B visSvdlidiabedohitol SPOIRBYaRS UB] NOX-BoMdafikédimice gained
Such har maceuti cal conposition conprises at | east
an averagsrif (b¥2 g ofcbaslycveight whileidogreseiynggopsol $i§e$f‘1h€§‘é$ﬁmed an average

or 1556 GNP ALAE Bily 3 NBAIPREMIIESALY, AEAEBAN oD

109) inf\ig_itmé\/ﬂedréaség efoad tintakb retgnpficanily Usesr FYGs Elﬁhoi? Bheheman st aaby supra).
L i nder as discussed in onnectj on th.the

SignificaRiu e P CBIBRA T RO ORAERREIES BPSEY et SR8 L2 Gopngred to the

vehicle g%d(')bhtp ronﬂfgggsi-f? compja&l BNRS BN Kpfedbinfe? %RQ[%KB@.QK% vs. 42.61g

rvses urther armaceutically active agent. _
on day 1Bsp«.05) (F1GhdCpofSkesrmam eeal,i supra) hAdditineallye déed afBeiencys(weight

. descri bed herei.n .constitutes th har maceut i cal .
gain per KEggERE N B GSB HG F ETer DEr 2 DR FHOgE gl 188 for accretion of
body madSCHASEARAMA IR Bays2Q5 2Ad 8- If3U(ﬁéJ1E1TG. APPELShehihGandt @E Sdtipra). Feed

Invention is related to a nethod for the treatnent o
efﬁciencyav&glgbje@@pd\bbroNOX-Bll-Z (SOT-D-109) infusion on days 1-5 and this effect was
not observed from days 6-13, suggesting that the transient reduction in weight gain was not
simply due to reduction in food intake. Additionally, treatment with NOX-B11-2 (SOT-D-109)

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 after 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.



is need of such treatnent, whereby the nethod

conprises the admnistration of a pharmaceutically
waaebiovesagount of at | east one of the nucl ei c BCTAR2006/003276

according to the present invention. In an enbodi nent,

the subject suffers from28 disease or is inrisk to

devel op such disease, whereby the disease is any of

those di sclosed herein, particularly any of those

di seases disclosed in connection with the use of any

of, the nucleic acids accordin% to the %resent

0 [

In chronig iyupion sdicsWith N R 5K & Dot 09 umga PethgH? ghiefingdeficient and
. . u . i, S T

i o 28 OGREELRCHA Lok Ry P Shertel paentk e (dur-100)

infusion irs edldrtgpe ondeyormdays hreaico@eeRiG. YA HH Sheammameh af. asipra)eln contrast

i t ut. ,al so,. f.or, cosnget.ic rposes
ereto, SRpEpTE SRR 1000 i 38" s PR DERB PR st 5B of
Shearmah 2t QREShrY). ARMitiély, FNR-FIULDESET NGO infiiord RRius&@I Baily food
reasons the nucleic acid as well as the antagonists
S\gaxag; 152 (SOT-D-

intake onadayol it widd-type mise (3neddenbCiofivhearmen ctaln skrral
. ~food, addi t] 2| ght L,
105) nn 5 PG g o2 U B Sy A o e

conprising the nucleic acid as well as the
ant agoni sts according to the present invention_gan

in be )
It is withis &be pesseniripventiopHbatthe raeiipAmeh ataltgnatpisbesr additionally used, in
pﬁnciplepfo‘?‘;}ﬁé gPe'v¥ #5e8e E@! &k ﬁleadigéa?e%rlﬂ%é,s%d % S AGRSHE WaAEEMse of the
br di a nos?lc fmeans 1S sultable to etect, either
medicaméht fo€ tHeytrearmeéntdif seidt diseaggsr Respactivermirkera lheyefoh pel selectd from the
descri bed_herein and nore il4%[3efe abl hr el.i
C

. a .
group CoRETSIBLREHAERENAT PR CORPECTIOB RS Pt FRATHES 6a9lpeigrel and low acrobic
.. i r i i ein. The
activity ag%i gﬁ%?t?%@%hgﬂuﬁg%ﬁgefvﬁ% h%eaggg?%g{ti on and/ or
foll owup of any of the disorders and di seases,

respectivel.y, described herein. Such detection is. . .
The mecSHBHE AP SRS ) A AL E e Fpvte, in any
form kn@$€ 36 th® Dnk® skitRd PhegRNdrt.i Avsbleled rbete 8F &lrhiRist@HEM is systemic
bi nding can be either directly or indirectly be

administigtipaonerg prafaebhekpidedtion. Mierngivelia e mediepneit mayhsgdministered
tQ.Lhe nes_skjll ' h . rs; .
locally. n@t ei PG d%fc‘ a%l:d(:néflr?l |ﬁlr‘%J(;;im{l o%?lﬁéh%er Q%g%ugct#v eht }né}r?pénggneal’ and
subcutan6QFPpérsRuR, btdelanawal ¢ithghréfomacd fieelet the koune oD hdrhinéstration that is
nucl ei c acids according to the present invention,
the least pyasise, ap1lp engwringeffiessy aci d bound to ghrelin. Such a
| abel is preferably selected from the group
conprising radi oactive, enzymatic and fl uorescent
In a furthabekpect I présact plventiad lis kelaad to as phyrsnadentiziabgenpbsition. Such

pharmc A S LS B e 3 o M S S8 Btn to the preen
inventior Qﬁcgglteféihﬁlsj' APhAPLEARRYINY Sctphsld BiHa@JIShch Binder can be any binder
target-binding nucleic acid. In antibody-assays using

used andior Ebevedn tthe get -Moredparticeady tsoch dindenéds dry dindesrasj discussed in

.preferably done b n _secondar nt i body [ ] .
connet 51 8 i a5 8% S5 RBE e B B, Y0 S gbociment
the pharth@R8lial %%Posﬁﬁ&ijcérﬁpﬁ&@ atfartig phindbintaBphétbediget 1ts

Fc-fragnment. In the case of a nucleic acid, preferably

a

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

pharmaceutical composition disclosed herein.



WO 2006/ 108599 PCT/ EP2006/ 003276 30 nucleic acid

according to the present invention, the nucleic acid
woomsndsdved with such a | abel, whereby preferabiEe2006/003276

such a label is selected fromthe group conprising

biotin, Cy-3 and Cy-5, 24d such |abel is detected by

an anti body directed agai nst such | abel, e.g. an

anti-biotin anti body, an anti-Cy3 antibody or an

Ina furth@rné Pééﬁ‘cﬁe RbEd QEentioh isrelafed B hehed fdiahe trb@meafasi a dubject who
in - the label is detected by streptaV|d|n or

is need aaf dshieh whigastmeniat wihateby Blendnetbod eamprisesutl  aduingafion of a
pharmace\lh{lfaﬁ ytagc\:/tiv ?Jnt BVt %{%t 'ofle olfrtﬂe nﬁ%lgfcez(c?&sag’é%rdﬁ? kg 'tl?éj present

Frespective |ab I oact

inventionOIn aﬁbﬁﬂioﬁ&ﬁ@nt tHeaduBjec hufFe@s atmmseahm:dm yr Bnihi dixkdtp) devielop such
a further errbodl ment thedﬂﬁu Iei aci d rmlﬁﬁul es

disease, vaheseftuiihg glisease Weny of dhse d fegrerl PaiicBlarly 27 of digge diseases
dlsclosedgl\‘l BorteEANE Wi Bf! LD of‘%ﬁ?%f fﬂgeﬁu‘%léib Lbias %b&dmg to the present

tection neans 1s a nolecul ar beacon.
inventionfet fhe dodnodactuore ofiehedidasenbeacon i s known to persons
skilled in the art. In brief, nucleic acids probes
which are also referred to as nol ecul ar beacons, are a

It is to bé EHEESPB08 MR tRERRElefcOacid18s WRNEsahE aR@6ifsts aﬂiﬂir@mg Qo like present
detected and hybri di se because of this to a part,

of
lnventlontca:e baus¢dias oalsi @ 2 @adipmveeltt or e themertfaeturagfarimedipameny, but also

to the nucleic.a t
for cosmatf et i L gk S L8 AR BT B G5y For e
same purfsdiea8e/op fortthe sdrhé Rheag Eicrucldig el as pielifae tmtﬂnyagamsts accordmg to
change in intensity. This change correlates with

he
the presepimpuptics canles Bied dct Eodsauldfive. praeanfor TRghhS 3 gieans for
appetite c%nﬁ'gf %§ cﬁ?%r%fsup' RAGHpY&HER goﬁgﬂs@%‘ﬁfécﬁdc‘fé?c leﬁeis'v[?ell as the

accor resent inventi fornmed
antagonistss actgar&hg nidathe Itxemd‘mnn iinuension scakniosvmsdaly fcpremso o thkialférenhentioned
inthe art. It is to be understood that such assays
purposes.can al so be used for the detection of ghrelin and
preferably bioactive ghrelin as will be outlined in
the following. It will be acknow edged that the
As prefemdblyeusddoberein gldiagnpsticus d@gosi@ 2ge0t of diagapdic mewnsr igi swifable to

et oy et G RBelBy FOL G P LGP S more
preferabl P\ @RtdHNORAEEribed) Befird &€ ebivtec@bii @Vith) tikaverives ditdopddrednd diseases
art and thus be discrimnated the des- octanoy

descnbedgﬁfrrelm Ahigydiagnestie) ipshitable Tarnibe rdsfaction 3pd/pr é%lléﬁYrPB of any of the
disorders %%r ?’ i5 sc(e)st hr%g)egtrl e{f;g Aol flér e Su&P\ﬁht@Hﬁoe %e‘?cysgﬁalé)ﬁﬁough the

A connecti on W t ection
b1nd1ng oFfthd hﬁclbﬂc%fdsl aceordhigedoi the @rqseﬁfmv&r&ﬂn e igheetinc Sugdr bisdmg can be

et e, b s, Bk ROt BB ATPLE LNt
ones sk111(ea)1n %«9 Yt dAﬂ)Q)ng otrd RhEnfAbie REE USRS thdSreRdr® H®Rntion may
comprise a label whlch allows the detection of the nucleic 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 Fe-fragment. In the case of a nucleic acid, preferably a



WD 2006/ 108599 PCT/ EP2006/ 003276 31 (c) reacting the

sanple with the nucleic acid, preferably in a reaction
woessabsisher eby step (a) can be perforned pri oPCTEP3106/003276

(b), or step (b) can be prefornmed prior to step (a).

In a preferred enbodi nrenBOa further step d) is

provi ded, which consists in the detection of the

reaction of the sanple with the nucleic acid.

nucleic abide{RbEhY to tHRrBdsa! Riventami eheOhuctdi€Reill)is nfodified with such a label,
i mobi lised to a surface. The surface may be the

whereby praferably gichan tabelcisiselected Jrom the geup somprisigs big. Guband Cy-5,
| . Vi e e .
o s P Sl LB Bl DS OLILBBPE 18408 i ioinamvody,
an anti-CeX anfidly ¢ dnead-Cybhantibodylor - irsthkicase thit théabellis biitin — the label is
acid to the surface .can be de, by, .an ans kpown to ...
detected by, sireptagidicor agin rhiehEatulLy o (HpiAGE: G RBPOH AteRigyidin or
idin in!@m ROPrFRUBSRbdiIREd SRR SBpectiVeBUES 0. BIr8diBAARI ti
avic lnt he Fﬁoﬁﬂagea:y?ﬂeslt abl i shed%ie% ae coval égnt chlerri cg?/enzyma oo
fluorescehtonbieli{bkever secohdarg anfitacly). and t he nucl ei ¢ aci d.
However, it is also within the present invention that
the nucleic acid is indirectly imobilised to a
In a furthed cho@im¥ians ByclsiecRid Mdiccaiel atdt@i |th HiRd in9Bntichvat \dtected or
the use of a further conponent or a pair of,
analysed bhitacieaend defegtinnt means, wistreln the seifl sletesBempmiganst isjasmolecular beacon.

o oS53 ooy ETRBHRS, RGBSR Bl S g,

acids prob&f ®hichdart QlsSrefditedrtadt nwlequddribeeconsame o feuerserecinpleasent to the
e attachnent of nucleic acid to the surf

h h : .
nucleic aqiG SERP BOks éﬁevﬁg& @ﬁfbhybrsdiiﬁ capsetyhisdp ecparty of flgipucteic acid

sample tc;pﬁg d9{e0RA. g)gg}? 'B.hﬁfti)%tont‘ﬂg lngjrslg}caé‘ciif?%/rflplg ey ﬂﬁ&%*)ﬂ@rﬁz oups of the

roteins and antl i es. era the I nteraction
moleculapbedcne iard separatesinwhiblo chgpltinraechapgeb£tha flugreacamoe sighanpiteferably a

.antibody, Alternatively, the interaction partner .is a
change infgispaite bt dhianen paraREyh Samutt OFapIrieBiict B rcsent
More preferably such functional nucleic acid is
sel ected fromthe group conprising aptanmers,
The assagpiargdiberinmatiam of himekévecand hoisbigariete ghirelimpcdosdisg to the present

oo, hEP ¥R AERA o b Y508 Ry Mg n e

is to be uREkRI0E tB&H sich asshfecamuilfolbeuded OB thealeadtibty ofighrelin and preferably
multi-partite interaction partner. Such nulti-partite

bioactiveighradinaastwidlbeutiineddn the fgHeWigabl y a pair of
interaction partners or an interaction partner
consisting of a first nenber and a second nenber,
It will benidkmebeddad thatrthe derotier of ghiehnpssingettle mycloic @fidsaadeedling to the

to the nucleic acid and the second.nenber. is att e )
present. H\mpn QU PUEHIRY ARG Do RCE0T AADITGNES Shiship s Gined herein.
Additionélpﬁ %@%ﬁé&ﬁyp?mf’i&f canSbd Helkekaipurislaemhe e f diQintiAfed the des-

groéup of pairs of interaction partners conprising )
octanoyl ighreflinrbyg rachomgi athers, the dollawiag ¢rededuyst whergby othen prapedwies will be

. nd neutravidin. Preferably, the first nmenber of the
°bV1°qugﬁﬁ\5°6‘FS¥(ﬁ}egﬂ% %%h partners is biotin.

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

following steps:

(a) 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
waualeaiogsoaci d, whereby nore preferably sai d coRpraER2(08/003276
detected. It is within an WO 2006/ 108599
PCT/ EP2006/ 003276 32 enBbdi nent that fromthe conpl ex
the bioactive ghrelin is detected. Mre preferably,
the bioactive ghrelin is detected by a detection
(VRRSinpCiniple REThd mtldiOiciippefetabieinglveadtion. vebdel a
particularly preferred enbodi nent the bioactive
ghrelin is detected by a detection neans which
et ect t e} ' ] [ - b (AT :
weET bie R Pudsaarhltey Bt sia e oR 8 T PRI Hicormed priort
st i ance with this requirenent is, for exanple, any
etection neans which is specific for that/those
part(s) of the ghrelin which is identical in both the

In a pref%jrréelfgﬁl.b%@ ’ f Slfhﬂhé% f s $esviasd, 3Nl c@RIs®! inthe detection of the

era such detecCti'on neans thus binds to the .
reaction Gftthe nsangile emith che tihelaghreidi rPreforably, theasucléis apad of step b) is

mmobi By £ Bk SRR B R e 8 i G ThEE e reston
tube, a WaALSTG piafe, BE&HSsukficd ofi§1d8GEE 0bntaiiBA@ RS suhi refictiod vessel such as, for
sel ected fromthe group conpri si ngdnucl ei ¢ acids,

example, i byask Eliedimemobitisatisinnef thaducisin puddp die surRceaRchniads by any

PAEA oA ; ; >3
o oA R P, A g v
linkages. (PRéferdbie tBalilt e li Sestabligheivii beovilag chemival banl etwsel the surface

whi ch has preferably been used to pe[formsteg[) ﬁ(l?e 'Ehe iy
and the woloioacidoMTeyes 1 1 #lsq uihe heaprstsaf fuicpuan Gt dhienuglel acid is
indirectlypf‘na\jmmgéd 1o°4 88 Wﬂ«%}l@ﬁf‘g&éhcmdirm G RRbiIRAG REIVEY Bhe use of a
and/ or “des-octanoyl ghrelin on a surface, preferably a
further cempbaae csa geiri efethteradtionepartnkesr Soyh thmthdr tosnmotitols preferably a

partner is_defined as herein and pr.eferabl s..above. . .
compounflvBigh tBeS G WHTRE AT e BEias, B s AP igrohich is also
referred # £ Si@RYorCOATRIc SARI AUE hRldfat&Cihe Sittadt@hetR @B thél @Fcleic acid to the

proteins and antibodies in their various enbodinents.
surface. The intéractEmbpatinee it preferabdy s¢leciedfivin the @reury eqnprising nucleic acids,

popeot B0 B e, TR B BHEL G, B8 ARERL S’ 8 i froay, mor
preferablp’ £fifsRRIohabentib&®). | £lerBitivedy)- thabietdrtion | parthes ds siabicleic acid,
nucleic acid is labelled it can be directl

( ar, ey
preferably redfiunetional myeleiepeidt Mpre grpferablt %hifamwayya}l%w acid is selected
i nvaol - a d } . i j »partiall
rom te A Uit e AR B IAE TR g o prialy
complemBhiaheii® the ndeleicpadig.pRpt i faeher alfprodteve nsntndimenth titd ding of the
in the varj ous quodinents descr.i hed hﬁrein

Y . Sugh . .
nucleic agigh tocthp Shripseatsgnedisied By @ Gopa e BIeracHen PEIIS Stch mult-parite
v AL A0 0oy SR 08 plonisi
of a first inenibenahd e aécand nescten, wikirehcthe tfinst nyangiee ﬁ@oatquﬁed by or aigached to
the nuclezq.e gcgg ,%pg §£€ %‘%;835 lpg%]?ag]ez i% étltag:g%:él Bcgg c&n?ﬁ?s%h %%/ th sfitface. 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
woOabwl10879 di goxi genin | abel, a fluorescence | abel/EP2006/003276

[.JV-label, a radio-label, and a chelator nolecul e.

Alternatively, the second2detection neans interacts

with the detection | abel WO 2006/ 108599

PCT/ EP2006/ 003276 33 which is preferably contai ned

embodim@s (i@ Rih S8 doyhpdex #id bRkl ct ghibhie iuiteicd. adbet. preferably, the
Particularly greferred conbi nations are as foll ows

bioactiver ghuclin iscdatsedtil P Belciacqon R ViR I HECS B dvid DR B gheFin. In a
n ' hich

puinaf Bk QoS e B 8PRARAs b ety pans v
detects betatbémiction ghreln and sombicastivedi ghrelim. an avi din carrrying

nol ecul e, or wherein the detection |label is biotin and

the second detection neans is a streptavidin or a
A respecg\tré §LiBM Al rﬂeeﬁ@rvﬂﬂéﬁ‘% iARbephifoe With WheFRuehbSY is, for example, any

etection is biotin and the second detection

detectionrmaeans wlsclalsrchlrﬁa\fpu that/thosapart(@mﬁ the @Iﬁﬁlnc‘ahlcbllﬁ gientlcal in both

e e S5 Lo ! BB APl s o

the C- terﬁﬂnﬁ@nﬁme% hi €l @ afgedsn it ndi rtmmngle@@p@/ démeinnfrmed by the N-
wherei n the detection |abel is a di goxi geni.n and t

he
terminus gad dhrindetaoey Bde AramsAipsrtieylahnpEaEyd datertion @afans 1s a detection
i.ns c I
means ngghé IS% egiregoﬁg dgqﬁée %gog Ongﬂg‘[ ?lég{u;ié;é:}c %gfgﬁsﬁélgﬁ éltﬁ‘fég prbfins and
antibodiek atlé @emtationcs, whivihBrielynitd thesones efided mdhe hat sai d
detection label is attached to the nucleic acid. It is
to be cknomﬂedged that this kind of conbination is
l4 g fapedhpert MRehe sahpR RUShBYEd from th
The meﬂgdglsg)rqugffeg@ i %o e{ﬁhe surface. In sucﬁ erprbodl ment it om e
reaction wiessq:bméﬁdr]n&sdm:fhmbl}ﬂb@n udert teqreiformistebes). i s attached to
the interaction partner. Finally, it is also within
the present invention that the second detection neans
The metl'xo?i E6thi54c8An US Fiftfhe enfbdiifntbné @1s8Cthe AepTBAREmobilRingr @binferaction
the third detection neans is an enzyne, nore
partner orﬁrbecﬁaertmb lagd/os dewefgnet shrelipnen Rcuriaee threlsraboa surface as defined
above, Wg &hegﬁte%géhgﬁne%?sngeﬁ%h ?E Bérgﬂlt Jé??x‘?ec‘fera%%{l;;%ow id Ejonnection

'S a neans

with the PBRp&ctive @h@h@dbhnd maed plefepable obinpesks bmda:ur audds -polypej)tndzbe proteins
Preferably, the third_detection neans I s specifical

and antibpdiescir fegth YaTions FRbadimEnisndn it opRadimeat g partict acly preferred
detechonqﬁéa%%tlé QhubRA Rid 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 means
are preferably specific for the nucleic acid according to the present invention. In a more
preferred embodiment, the second detection means is a molecular beacon. Either the nucleic acid
or the second detection means or both may comprise in a preferred embodiment a detection
label. The detection label is preferably selected from 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
woOonshiogivgsed on a surface and the nucl ei c aci dPCT/EP2006/003276
according to the present invention is preferably
added to the conplex ford®d between the interaction
partner and the ghrelin, the WO 2006/ 108599
PCT/ EP2006/ 003276 34 sanple can be renoved fromthe
which is "28etdb®f coffingd RYEtemphted by omaitachedeactht amucles aeld. Particularly
where step c¢c) and/or d) are preforned. In an
preferred sntnbinatiens are s fadlegisei ¢ aci d according to the present
i nvention conprises a fluorescence noiety and whereby
the fluorescence of the fluorescence noiety is
thi dtetiontlabypdn Haimphek thd eeqvatli datechion weesms tib ennargiteidy directed
. acid and bjoactive ghrelin and free bioactive ghrelin.
against biofingot Wherf8r enbodi ment the nucleic acid is a
thd &lekatBbh ShePlis bidGin i@l BE Ge@fildddA6ctioh dh&ths 1i® ahN&idin or an avidin
present invention, whereby the derivative of the
carrryingmuslbaile, caoihdregonpri ses at | east one fl uorescent

derivative, qf. adenosi ne .repl aci a ol 1
T SRR AR MRS RN 1y { fgpravicin or o
stretavidif 48RO Molbdn1& bheMmergdenosi ne. I n a further enbodi nent
the conpl ex consisting of the derivative of the

thauddtedtionalebel cbiotn s the seorad plckacinr MeARSnig; ieyfgvidin or a
nannwkfhg bi.oa %i%gbg elin is detected using fluorescence.
Ph“h b 0di ment’ of the method a signal is created in _
whérelh the Jderectisi Bpel(id)a Brothopdesbenaidine drndehe s¢qpndldetestion means 1s
correlated with the conceptrati on of bioreactive

an antibogdy dEpstad pgpinghar PIOXYYIHILS, OF FEFSRd aspect, the
th@séeéyﬁiombgeispfﬁé‘%gﬁﬁid An® deEdonR! @&fion"WHE4R is an antibody
conponents are | lzed in the reaction vessels as
directed ap@int digesligadiove and the wells acting as reaction
vessels. The above sequence of reaction steps and the
vari ous enbodi nents described in connection therewith

wherein 8{cCdetbdtion! 12B&i B! £ cheélttbt @Rl &hd Geddall aletechor ndanods tai tadio-nuclide,
ghrelin, i.e. octanoyl ghrelin and nore Freferab

- . ! ly . - .
whereby éris prefefiedethahsaic deteetion lobeldn ggtachgh teibeucleiy acid dt is to be

ossi bl e under. 1h ' . t ]

o500 MR KA iMoo 2 o118 ot v
theatdcngs Scians atthehen us|tkd surfaei th awchoerbodiment it e preferred that the

present invention is suitaple to specifically detect
detpesioni labed i5 afackadte|theinteraciogeHBeTy e, it is sufficient

that the nucleic acid according to the present

invention which is specific for bioactive ghrelin, is

Finally, it/ieflso Wwhiinrthapiesint afventios that the sofondatetrotion peeis ipidetected using a

it deso ot S D B S AR e prcaly

showing %ogl‘):ztyh)’aﬁc RN fhon QNBMEIn of MR EQDHY tdefRiioRIB@mBEor the third
used I'n a nmethod for determ ning the overall content )
detectionahearghs emeaaps for efeterting sadiation, worsaprefevablyytadigtion eaitied by a radio-

nuclide. Igre&e_rgglty,a tli]l(e) ¥I|1ir<99gteeét£oﬁ'me%%g issslf)%giﬁ%gﬁ}p 8ésc§ctin% aﬂﬁ}olij (i)rﬁeracting 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
weoepenihs®f or des- octanoyl ghrelin or suitabl @CTmP2006/003276
detect both bioactive and des-octanoyl WO 2006/ 108599
PCT/ EP2006/ 003276 35 ghi¥%lin, i. e. the overall
ghrelin content or the anount thereof. If said
interaction partner or mneans is suitable to detect
sample caﬁrﬁé Igﬁ'b%d fron 188 adfi&s Snotd Eféf&ﬁblb/tfrdlﬁ tHel reastionwessel where step ¢)
hrelin or des- octanoyl elin, the overall anount
and/or d) afe pybfosineds cont ai ned in the sanpl e can be cal cul at ed
by the readout of such nethod allow ng to determn ne
the percentage of bioactive ghrelin in the sanple by
In an embdihkginthe nﬁlolrenseetch(bmcoofdmg]e) thalpnesenbhwiexmm ¢agmprises a fluorescence
bi oactlve ghrelln and g Hverall hrelin c Hlent. I n 1
moiety apd fyherehyi theeflepsaichras: © Hpiones Do ds djftersit upor complex
formation Re%hdd Gk %’leﬁ%ﬁﬁﬁnd%@&cﬁf?é gl‘ﬂ‘é}ih af i8¢ bidactbkChrelin.
es- oct anoy rel1n can or exanple, be detected by
detection neans or interaction partners which are

speci.fic f t he des-oct an hrel b .
In o St Sppedipad 8t SOk BRI oot (it Bfig perdine o the
present 1rﬂf’aﬁt%ﬂ Ruhe&di 1he delPative QTR ﬁﬁélmﬁ@cﬁi yompiises atrteasttoneffluorescent
ghrelin thus determned, i. e. the anount of

derivativeled- aderasioy| reglﬂc@lgu Adengpinehdm beprafred PEbediCafdhm tfluorescent

oactive ving the overall content of
denvatweg‘ﬁfragefl?lm?%mt s%ir% Sengilé The inventive nucleic acid may

further be used as starting material for drug deS| gn

Rt AT TN S i h—
the preseMﬁ‘& ?ﬁ%n aﬁh"ﬁ{% ?&Ugg n%ﬂrehh l?s’c?eftéc%&i i RhGEReAk.y | ow

ound libraries.” I'n an
enbodi nment , the screening is a high throughput

o cof USRS S R T s o
signal is &méﬁ‘%h'tﬁ’e @on'i:@ﬂt%'bn ReBRERESSYhrelin iP@8 kartplke t he

ysis are carried by a colormatic neasurenent.
Li brari es as used in connection therewith are known

In a preflm%{ Eg@%gstpg légs'@'g% ?%ﬁy ! hgrf(f}ﬁ{ed 1A| §665v@ﬁtﬂl¥c84 Yoyhdrt %ompgnents are

Pesent itnverit| on

1mmob11153k§ﬁ1@i th®feab@drl A&radls Q’fﬁ@ds@ﬁbedcﬁbodds agbthe Rreé]ﬁ actay a5 reaction vessels.
rational drug design is the design of a pharnaceutical
Iead structure. Starting fromthe 3-di nensi onal

The abo e@%ﬂé’e of i‘eatmhﬁn tgfséﬁg%dw GRridiSs fﬁ’lﬁb&iﬁi@hﬁé ded&Bedf ineébnnection

suc ray crystall ography or nucl ear
therewuhna@pﬁt ipeinéipten RAitble &p detectolsath (hoactivenghtedin, progetannyl ghrehn and

BN KR T TN T
that for tﬁ@h&géticglnof b?logcﬁqg R, é‘t%&%‘ bf of HEQnﬂeﬂa@fiblh phr@brs and the nucleic

can su equent y be tested in the
acid accdrﬁbg rtauttios yresdih énveatiom isaduitalels ite wpesifieallygistaghihedhigactive ghrelin. In
prmcnple 1t 1S su%ﬂclegtf thgt t nuglleu% a%ldaa%lcgrdlaﬁ:gct%rﬂqé Bx%sen? 1&\’%8’&81{ GRfAGs 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 2 method for determining the overall content of
ghrelin, preferably both bioactive ghrelin and des-octanoyl ghrelin. For such purpose, a method
preferably identical 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 nensi onal structure, which is simlar to the
weoennuscgse of the inventive nucleic acids or i #emEPEZ@®E/003276
to the binding nediating parts of the structure of
the inventive nucleic ac3¥ds. In any case such
structure still shows the sanme or a simlar binding
characteristic as the inventive nucleic acids. In
ghrelin, i€let BRY overdllchhdin &drédnt @ tAS agioul¥OiH2ORGE/ ]lﬂ)%d) @nteraction partner or

PCT/ EP2006/ 003276 36 alternati 1%e st tggﬁgat %p 1
means is gaitblgritogtetest age ghugkn, prﬁgq&rékeaw@ FiiLis WipPiie;EBFrip or des-octanoy
ghrelin, . 5&&&&1&15&0&& otfgﬁfé%n BfalRd & th‘efésmgléqaﬁ'b% @fhifiedtiyndl Rdout of

neurotransmtter are mmc by chem cal
such metigdoalRsvingo ddtemniae dicf feereatuige Of bivactine gutlindinsthasample by quotient

nucl ei c_ aci ds. d dlffer
rormason G e i o b B PR S50 e
embodlmb?t BiChefBl iy uéeéfméﬂecﬂ?éﬁlﬁﬁ Hét@ctQIesﬁ)ctaﬁﬁﬁlt 16t6lin. | Such Ql‘és-octanoyl
screeni ng of conpound Ii braries, such as by using
ghrehn cemnfoetdxpinpte, dws dgteutbd cbty datestioR ToeNSt Y EHALing BazfmerSez«thch are

it S oo PBER. G 35 S04 6t or e

terminus 6P BRRih Ak A3 Sct iRyl BRiEe! Th&aﬁiSufftQiﬂ ghvelin thhedetermined, i. e.
inventive nucleic acid, preferably a spiegel ner

the amoupntofdasanogmoybEhiglin gan thed deciddeditq te amouahahpeactvs gé“eqm giving
o identify ghrelin anal ogues
1heovmaﬁ38g?pgg%§ duﬁﬂ&ﬁ%%ﬁﬁ é added to the assay. A
potential anal ogue mould conpete with the ghrelin

mol ecul es bj nding to the spi egel ner whic ul 0 ;
The invepFnguclei Hoi ey Huiee Herpseles Sratat O AUty cegn. Basically
there are Ev@? g&%ﬁﬂl&l Q}éﬂt@?&les (ﬁ?elr 5%%3{39 if 8% scﬁa@ﬂ’iﬁg%tf %oﬁ{aound libraries whereas
t nvo t

onl s he use of a cel cul ture
such Corﬂp(ﬁmyl hbrahamvmetprefetwly) dew sloldchlad Weight Iqemawnd ‘hh@rles In an

ot 1 S b B RO S  EPTREpfaPrcning

is the fast\dffi iR N@Ral-¥nd-ER6r &aluafBY of B6FRPOERS A a kaﬁ*gatba@emeasedy In best case
deveral positive or negative controls. EOSI tive

the analysiste cirrindpy afcmlore)aam@ll@surb@e@‘h Féemgs gsaised dupepmegtiqmgerewith
one_.agai n h t inventive nucleic acid is
arelmowgé?g}g%) gﬁle §* @}n%ﬂ it binds, preferably, in liquid
form A negative control may, e.g., be a peptide

which is defined in terns of biophysical properties. .
Alternativglyy the puelsic ag;q acpidingigrtheupresent igventen p@é{@;ﬁ MP gg?r 5:«}1;1onal design
o st BEANET SIS GLE e, LA mmilil e

Starting frﬂx@rthd Beditnensiayal beructord aff the darget whieh lis typicallgidentified by methods
yophi Ilf,ed form or _sol ved JFn a li

B
such a5 ¥R PSR IGHEPY O QYR I EBRUSF AR P PPt b gy programs
are usedfC QE't QaftnO E%roﬁ h SE¥Masds chgthRdigeRtrfictafest BE iy dﬁﬂfer@nt chemical
urther ment, the kit conprises an instructjon
compoumls Threstelection dmdomediy ecompriter theridentified qosmorads eagrsubsequently be

nformati on on how to use the kit
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 any 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
wenhwdioswnt additionally or alternatively prePemEP2N6/003276

and/or follow up. As preferably used herein, the terns

di sease and di sorder shaBb be used in an

i nterchangeable manner, if not indicated to the

contrary. WD 2006/ 108599 PCT/ EP2006/ 003276 37 As used

alternativeesté i, thé Rgioh&lrdeseaMPIdnES thés;fm@famy dbby din@dnsionhlestdietiire of those
tolimt the subject matter followed or described hy
parts of ghechudleie mcldaobm@g toj the ngurgtieashidter ¢& BWmEke e cliemcal groups

which arggi'i rSMJ;ﬂlslﬁlgle%ﬂﬁég aftf ucll'eﬁg QEk. 0]%9 il 1%0&%&1@1%&& different

ntarnin S as |mtn e subject "matt

from thefmicﬂ@mdld@ rcan (e sdasignedl Sx;chsmnhpdlmdrrs pﬁferabhyr a eosll molecule or a
SEQ ID. Nos., the chem cal nature of the nucleic aicd

peptide. np|'ecul es accor di ng to the present invention and the
target nol ecul es ghrelin as used herein, the actual
sequence thereof and the internal reference nunber is

In case afusomeeningedf compéund bbiaded, sych ablby. usig 20081PEtiBEO gssay which are
P /Equ /00376 54.9.U 9 00O

known tqthg ¢ne\skalisd z~gppao;%a@i g]arew é&a]&%“‘iﬁ GPE égme‘?'\{sgé ghrelin
antagoméff; n'fa@ be féund. St‘lé'ﬁ cHinptitveNashhyy ﬁiaijN dNt Npl\isl\follbwls | Tlhd inventive

u-l aaaaaaaaaaa a) d)
nucleic a@rd u;)ref@ta)vly@ ppiegglmer whishUs(z targyt tbnwhug ﬂ;r-rgm!ﬁl@ agld4189°°91131€d toa

i e B et P T e s
potentiallahalegue 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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or descril@ed l@ﬁ séchrternd. Ho®évdr,/imah tédnatiNeWhWodifler? tBe (r@ &nﬁ;rﬁe@shall be
Uaau UCT QU U 000000Trz4 FZ4 ~R ~

understoqq,] 1rcé\eom@mgg @f gontagnipg @nd dhies asaij)mg-ntIg: fybgect ngptter éoltpwed or
descnbe(po}pstﬁ‘h 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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The presénz itvenfith isYarthdr illustrated by the figures, examples and the sequence listing from

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

Fig. 1 shows an alignment of sequences of RNA ligands binding to human
ghrelin;
Fig. 2 shows a competition assay of binding to ghrelin with truncated aptamers

versus the known sequence SOT-C (B11trc);

Fig. 3 shows an alignment of chosen sequences of RNA ligands, which were
published in patent application WO 2004/013274 A2;
Fig. 4 shows calculated secondary structure of ghrelin binding RNA spiegelmer

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

Fig. 5 shows calculated secondary structure of ghrelin binding RNA spiegelmer
clone SOT-D-000, the secondary structure was calculated with the
program “RNAfold” (Hofacker et al., 1994, Monatsh. Chem 125:167-188);

Fig. 6 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);

Fig. 7 shows calculated secondary structure of ghrelin binding RNA spiegelmer
clone F-12, the secondary structure was calculated with the program
“RNAfold” (Hofacker et al., 1994, Monatsh. Chem 125:167-188);

Fig. 8 shows an alignment of SOT-D-000 derivates which are the result of
truncation and rational design experiments;

Fig. 9 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 nM 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;

Fig. 10 shows a presumptive secondary structure of ghrelin binding RNA
spiegelmer clone SOT-D-109;
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temperature with various amounts of Spiegelmer D-109 :!md 5’-1|)EGy1ated
D-109; the results show the percentage of fluorescence signal normalized
to the signal obtained with no Spiegelmer; Spiegelmer D-109 and its
modified versions were found to inhibit ghrelin-induced Ca™-release with
same ICso;

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);

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

shows a presumptive secondary structure of ghrelin binding RNA
Spiegelmer SOT-E-19;

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

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

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

shows the Biacore 2000 sensorgrams indicating the Kp values of D-ghrelin
binding RNA clones SOT-C and SOT-E;

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 2 nM 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 ICs of about 4 nM;
shows the definition of the sequence boxes which are characteristic for

ghrelin binding Spiegelmers;
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one variant of Fig. 204,

one variant of Fig. 20A;

one variant of Fig. 20A;

shows the sequences of SOT-D-109, SOT-E, SOT-E-19, SOT-E-21, SOT-
E-33 and SOT-E-25;

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

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

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;

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);

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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illustrated by the figurﬁé, exanpl es and the sequence

listing from which furthér features, enbodi nents and

advant ages may be taken, wherein Fig. 1 shows an

al i gnnent of sequences of RNA |igands binding to hunan
Exampleghr eGhrelinrbipdimg sgqmences conpetition assay of binding

to ghrelin with truncated aptaners versus the known

sequence SOT-C (Bliltrc); Fig. 3 shows an alignnent of

If not ex;ﬁfaﬁgerﬁd&@@de@ aescodfrafy\helcheindsed i uhouEthese gxdiiples hed ghrelin
ent application WO 2004/ 013274 A2; Fig. 4 shows

lnﬂsmﬁ%@ygﬁﬂdbﬁﬁ secondary structure of ghrelin binding RNA
spi egel mer clone SOT-C, the secondary structure was
calculated with the program "RNAfold" (Hofacker et

Using a tedhnplob9rivad fratisthe oG desciiB&t thd¥E 1884944Fi3gan BNAhiawstro selection

t ed secondary structure  of reli.n bj ndi ng. R
directed Gbigfof A B BN 6D PUL AR FEFY= PTRIAlgRco! dsDNA

molecule¥'@Ss ERMEY LR &dubhdell. ThEreslf HALEER BN%faﬂbﬂ/sm(cﬁQf)@%%%ﬁn Fig. 1.
et al., 1994, nat sh. Chem 125: 167-1 Fi g. shows

cal cul at ed secondary structure of ghrelrn brndrng RNA

A s SERS RS TERe o PGBl SRR A il B R et

binding s@duencé 864-CVBN #:r&bee phrefn apghcaton-WeBDo4/6132747ADHN 0By in four out

cal cul ated secon arY structure of ghrelrn bi ndi ng RNA
of these Z3ptlenes metv Acisgatherloraied phthesRend @aile seapenceyMathimd® sequences

motif A ig f"lcg{gf%gi& %‘D Qitéfhcﬁe R&r 1‘r1f§$fﬁrl§1§§i %égfrﬂcg@ gvféocgtﬁd at the

3’-end of ahdtifxent of SOT- D-OOO derlvates whi ch are the result
of truncation and rational design experinents;

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 “competition assay” described in Example 2. As reference, the
radiolabelled aptamer SOT-C (B1ltrc) was used. Several candidates were binding stronger to
D-ghrelin than SOT-C (B11irc), 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 (B1ltrc), the clones MS-P2-E1, 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 nM (47% active
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binding tgliectaiget.i nduced Camrel ease with sanme 1C50; Fig. 12

shows cal cul at ed secondary structure of ghrelin

bi ndi ng RNA Spi egel mer clone SOI-E, the secondary

structure was cal culated with the program "RNAfold"

(Hof acker et al., 1994, Monatsh. Chem 125:167-188);
Example:g. Biidliag obwsrabtemitntign afithessuensies t r uncat ed vari ants

of Spiegelners SOT-E tested by cell culture

experinments; Fig. 14 shows a presunptive secondary
2.1 Ranlﬁﬁg HPFMlGlaQEleH @4 h &ks HyghinSthZNSquitdirRGE biRTingaSsaf” 19;

15 shows a presunptive secondary structure o
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RNA
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 v-P*2-ATP using the

following protocol.

Component [final]
Oligonucleotide 5uM

T4 Forward Reaction Buffer (Invitrogen) 1x

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

[Y’32P ]-ATP 1 /10 pl reaction volume
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2.2 Rankingof aptameys hyusing, eopmetitionaésaon assay whereas the

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*2-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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15 cl.ones (Fi sho at | f e °
127 (Mol ERS) Vi QT2 &fF M AR BooBlist Bt it s7oc.
Thereaﬁeyéélﬁgar{e Resh&ORRttdhdsoRita $S@MI CEEB-Tr. Pally 190 aTRO )2 are added
reference, the radiolabelled aptanmer SOI-C
per well. (BIItrc) was used. Several candi dates were binding
stronger to D-ghrelin than SOI-C (Blltrc), show ng
either a | ower KD or a higher anpunt of the active

Variable S&@B{6 BH $1518pdMEs are dnicubated hogethdrf witk rlmnmhe((i-)/\ghrhlnm (purchased
the "conpetition assay". .The clone

from Bachiapin DGR mRdigh, WB4mED SOLROIeRS ha4 MG HIRES (CHO-

cant.r ol b .
U+) for l?l%nes%% E{Iwn clndlbl%g St 39 N@érh% fﬁg it 168! Férbﬁfé) 96-%BR plate. As a

control, s¥fmpR3- Gth pdpid&dnkd (mwanScE’]an rsh@wécanm@mp@@t Wethout peptide

s el A A A s o 0
Splegelm%& fdde is b=kt cf%%cetﬁﬁte@%‘oﬁ%@re@ﬁg thdVesf2- D1 (Fig. 2;

uation see Fig. Therefore the best clones
wer e tested for their act|V|ty as aptanmers in the

For detecggéjg; cg {u%l;n £ gassg1 Yiné ggm%tgg 'sgl%ﬁoﬁnfg g‘dde@ 16 1 J:ellls?w) h%v@ll) 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.



(protocols see Exanple 2). The results are summari zed
in Fig. 1. The clones Ms-P2-D2, Ms-P2-F1, Ms-P2-C2,
wOBede20849 and MS- P2- B2 were neasured at 37C i nPCIAEP2006/003276

equi l i brium assay vvith(@n KD of 22 - 34 nM (appr. 60%
active nol ecul es) and 1C50 values of 3,0 - 8,0 nM
could be detected in cell culture experinents at 37C.
In conparison, the 1C50 of SOI-C (Bl11 tre) was
detected with 20 nMat 37C and the KD was determ ned

For each Weflthd Q%rnbde 40 851 ¥ SimAPrdBRE¢HES 288 base line value is determined
PCT/ EP2006/ 003276 47 nol ecul es) at 37C (As descri bed

and plotted rgpiastdmmeaap(pt)i ghatlinojectanR0gad 0oBegniration phan |t1¢%@<p@rlments on the

1nh1b1t10n 9% sc& clugn |rﬂ8?58£ye§p ee[lllﬁ.%:rlélr ?e%{n%.t gggcen%(ra 10%8{ Sp}etge e{; Iﬁoqxzmg the

determmahbﬁ oﬁﬂie%ﬁhﬁﬁlﬁlal\/ﬁh@udﬂcmb@iﬁzc@ and Ms- P2- D2 may
even approximtely five-fold be better than SOI-C

(Blltrc) at 37C. For continuative truncation

24Surfa§ehg§1 Ilnnﬁ r%f’on%é§€§5ﬁ§;15§?sﬁlreméﬂt(:50 of 4,0 nM was

secon ure prediction, see Fig 12).
|s to be understood that any of the sequences shomm

o W R 45 AP B P g e
time kme\t(Y@'eﬁlIEI sﬁoﬁ@ﬂr% » Bﬁfi&)r 8bb 1ﬁﬁﬂﬁ1194r§ (@fIAc&‘enﬂBn QJﬂp@alE r!‘I%veden) as

characteri zation of th
descnbeds]a(m]ﬁm ¢Eswaell ZRan& |3ﬁgRUf (kajhelil ] thel Cajsrminad blobl}aylated peptide
the "e bri um bi

were PR P SRR RV B LT SR PR IR AP ERAE APoFiedfigs. emany)

d Mol & WoREdn¥ralibis tithel ol AYLARI fo VR wer@nkjeete@using the Kinject
an SamP?egdl ol abel edaall taﬁrggrs ml\& |nwrges ect of their

connnandtﬂerﬁmnggarb@hwatmmr tlme\ﬂégé% (s) bmétaa 419610&1&@911 ierPetf 560 (S) Flowecell 1

was used Psaﬂ'{l}{ferf %131%5]]2 It ng Fﬂ‘ﬁ\%%% rgAu(?h ?hs ec u é&‘ on Foweell 4

unspecifid @Ap@pﬁﬁe \b&ﬂﬁ&ﬁn&lﬁfﬂd&bId@tehﬁ&edﬁ@pemﬁ%oblnﬂimlg&f ﬂmagmma Reactions
usi ng standard praotocols as described herei

were at 37 enkor dase capysirevith therBlASyAlAEQT 3 dysofevare kgﬁfé‘%ﬂr%dm Uppsala,
Sweden) \gghur i ?[Lg%{\é{‘tﬂpggt . o h'f@ﬁetﬁ& tﬁﬁh{g%lgdﬁtﬁﬁl) as depicted in

oW ng e ;apraner seqguences were
radlolabeled at the 5 -end with y-P32-ATP using the
foI | om ng protocol. Conponent [final] Qigonucleotide
M T4 Forward Reaction_ Buffer vitrogen) Ix T4
Example I30I Deftniden phighnelip binding Spjege rf}’o?lg W10 | reaction
volume [Y 32p]-ATP 1111/10 | reaction vol une

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 W02004/013274 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



WO 2006/ 108599 PCT/ EP2006/ 003276 48 The reacti on was

i ncubated for 1 h at 37C. In the follow ng the
woadicabgtoel | ed aptaners were gel- purified. 2 PCHEP2006/003276

prol es of the radiol abelgd RNAs were denatured for 3

m nutes at 95C in selection buffer (according to

physi ol ogi cal conditions in human bl ood: 20 mM Tri s,

. 150 mM NaCl , .5 mM H 7.4 was ust.ed
primce i ) A o, A e Tk B PP st
SpiegelméOwah fHebentiGIO0 FoMH f&tlbﬂ%spferrﬁldﬁl\’ﬂléﬂx 37C, and
i ncubated for 1 hour at 37C with biotinylated human D
ghrel [ n in concentrations in the range of 0,4 to 3000

Truncatedn ﬁg@%ﬁé éX)8 xgt}(l: 28 éaq%régﬁlgbp ?ﬂ&g&k@&-ﬁ-ﬁ%i din (SOT-D-

100), and@@ﬂ(ﬂ@K—W)Sﬁ?é(pﬁrsaﬁlst&i&of th (FRO Shroveee ipnﬂtbtsﬁsd afdheested in cell
matri x with bound p de and tubes were
culture ag glgporbed &g, e&aﬁwle @uﬁﬁgnﬂ ant Toldd Of e@gines) Slﬂwé'lcwix jlgst binding

activity, %%eé? SOTD rz; oazlﬁld S g(?] g 3 ‘:(@3@&2]: %fah@d £l @hrelin-antagonistic

performantbet G/TaﬁameﬂO'B-)D-ﬂﬁé,sm funtigert thencaati 0ﬁ<SOTth—§,O4by1 Wththdi had been
Becknman Coul teer. From the, cal cul at

removed, SgRARGRIY QI b PRSI S TR AL rewﬁlﬁﬁ i ggsent in the helix
’ SochAEKIL TRBARYI B! fekiol i RARSG! 3 bpears to be
of all Selé&p& g?lg\elthgﬁlgt%d by ug%mt)he s%ftvvgrg program PP
essential fb@hﬂ'ellﬁbn(d\ig sion 4.0.10., Erithacus Software Ltd.,
Surrey, UK). 2.2 Ranking of aptanmers by using
conpetition assay In order to conpare the clones to
3.1.2. Inté;ﬁ@lc@llétz%ﬂ%tdﬁﬁ.@wmw@abdlmng sequence SOT-C
ltrc; see patent applicati on WO2004/013274 A2),
When cors@lermgvth@ alsgmméyf selgeiad ghptlanbinderiRkg. 3.4 highly variable region
seems to %f’g lg ﬁ%ﬂ%é%%@é%%%s%g% éﬁfﬁgn lt?lb ger(rrﬁ(eﬁr% i& g,%)the 57 end. In
order to éMlet ﬂn?&é’paﬁi? vagibbilitys fanfiathet pouedacionlo$ @selnhelﬂnderb,eﬂhe shortest

rein. Radiol abel | ed and the identi teurthC| ones
fully actn(ecﬁ@m VRS pPaparod o8 08 SYeTp bR a5 oot farther trcations. In
the case oqqﬂ e&ﬁdgﬁ’ OATH2ER W ariahtd e?‘%ls% ec%@ beRE WeRd sty %hlﬁed whereas in

e “concentrat i on nyl ate human ghrel i'n)
the SOT-Df-l(BOvalm%ts Adyewevarsdbstigpad iyl aaflexabie lhryﬂs)pbﬂlc spacer during synthesm

| ahel | ed ffer tyations
sor-D-1§gupus B B 07 btk L FE AL scTBR AR sor--
109, -110, 834! L9180 & Ciﬁ&i fdsd el Bulturd)as dEBRIbAE SAYexUMBle 2 (Fig. 9). As
perforned anal ogouslg to the equilibrium assay.

2.3
presented| inhFigi 8 deletidn ghitwbi buti ml:uthm Mmalwmo}e@luéa% wappossible without

activity lq%hr£§§i‘q%-ﬁbg,g}tlﬁg)n%g %ﬁ ge wlie tﬁ%ﬁéﬁl 3, sparer SO’J}-D -109, -110, -
111), threB@LEROARY cofid Be 6Rlited. An GAEEY posyich efMkBPhdenls rglitdden SOT-D-
interaction of human (L-) ghrelin and the human growth

109 (Fig. HYr mone WD 2006/ 108599 PCT/ EP2006/ 003276

Modifications of SOT-D-109 at the 5’-end with a 40 kDa moiety was possible without loss of
ghrelin binding activity (Fig. 11).



49 secretagogue receptor (GHS-R). The intracellul ar
calciumrel ease resulting fromreceptor-1|igand
wonvwriagvpon i s visualized by neans of a fl uor esTERR006/003276
calciumindicator. Stablg transfected CHO cells
expressing the human ghrelin receptor (GHS-R a)
(obtained from Euroscreen, Gosselies, Belgiun are
seeded with 5 - 7 x 104 cells per well in a black 96
well - plate with clear bottom (G einer) and cul tivated
j t 37C and 5% CO2 in UtraCHO nedium
3.2 Trunc?@%b‘f%‘%T\L}\*m ch contained in addition 100 units/m
penicillin, 100 g/m streptomycin, 400 g/nm geneticin

..and 2 5 g/ fungi zone. [ it
rotowin g 245 R RS Y SEEST AP AR e e o
lead sequéhédlisdeferteddd®OTHE. Then 50 | of the indicator dye
solution (10 gM fluo-4 (Mol ecul ar Probes), 0.08%
pluronic 127 (Ml ecular Probes) in CHO U+) are added
3 i 1., 1994,
i sccondlf bR GFHLG A8 (AR Bk bt Somnalont ok ..

ed t e tinmes wt

Monatsh. CtenlJ#25: FEe8d]), t0pdssiBHidy Br aneniasldetiamplesulgwhase pairing between

Vari abl e anounts qof Spiegel ners age jpcybat toget herq . -
the C30 yqogh CRURRFPOPLS) ORPE) T (RUEEIIE o0 TH ol BadRenyt T Tollowine

' t | By e RO 1M BIohengei desaAaved? 0ANMduncated

eXpenmeI:!' P@%@gbﬂ for 15 0t os}ge mn at roomtenperature
versions of Spigelnrer SAT-E wird testep rwith [respgel- o Hieirpaciivily iascel] culture (see
ontrol, sanples with peptide only (maximal cal cium
)y ease) and sanples w thout peptide (mninmal calcium

rel ease) are analysed. In these stinulation solutions,

the peptide and the Sgi e}gel mer (if added) is 10-fold
3.2.1 Termwoné emueationdf SpiepelredSO8-£ he assay. For detection of

.. cal ci.ymrel ease i ' S0l ut i 8 nidlecule. In
o s IR AHE°G, HR 10 P LR S b e
contrast, ?t: theresaé lﬂl@@mﬁdl@ﬁiﬂ}es may ﬂ?’p'ahtby paireleSaqm’qsmgbptth@B’-end can not be

uor escence signals i s done at itation, .
trumeated et Hgdustion ofgBnding (AREEH e NPl A arean sicgspmer SOT-E-
rdt & OBt pathinbd ehR CoirOih-Rhtabdhistic activity
014 (tmnr%ég(()j‘gr&(éé%/&ﬁggg%p%{eéhwtﬁp@nj ection puénps. Foré
(Fig. 13).par al | el measurenent of several sanples, wells of one
(perpendicular) row of a 96 well plate are recorded
together. First three readings with a tinme lag of 4

3.2.2 It B B&io MBarkiPbr SRESIMbSOTEN of the base line. Then
the recording is interrupted and the plate is

When considerafg thheligmgent il §elec¢g1 gkgeh'n hﬁ!dﬁis_Mﬁé’m, IQE;%S@%’ MS-P2-
o2, s 45,04, B B8 0EHS L S OG 0sthaap o ne

SOT-E (Rgaéiteandily MeinmEasy e eagble région Bédniiecexist in bl bligneddinolecules at
recordings with tinme intervals of 4 se;I; ?r% gerfordmed.
the end Wl 2tigsfly CBBBentPET tEphels/ §38546 in SOT-E). The secondary structure

prediction of Spiegelmer SOT-E shows a loop of four nucleotides (A38-U41; Fig. 12). In order

Example §

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).



50 For each well the difference between maxi nal

fluorescence and base line value is determ ned and
wolhaist1iessoagai nst human (L-) ghrelin (octanoyl aPed)P2006/003276

concentration or, in thesgxperinments on the

i nhibition of calcium re? ease by Spi egel ners, agai nst

concentration of Spiegelner allow ng the

determi nation of the hal f-maxi mal inhibition constant

(1C50). 2.4 Surface Plasnon resonance (SPR)

323Rea% éiﬁ@%ﬁ& hAREmENRWAREESOEF-0oNn bi ndi ng to
| nyl ated human D-ghrelin were determ ned

The sequm:al fantﬂl}’rfé repragsniad lasnawl@n@esdglﬁrﬂbz AZBWBQ@%ME P2-D1 (Fig. 1)

bear res tr u Végn?g gﬁ;a 11’5'{\5 gg@ m ni‘%e)éé %eﬂﬁ(ﬂﬁ%' f?cﬁﬂology is

highlightdd- &€ l’H@xU@ IIA&GA[@CGIA@CGG@D&AGEJAA(ECGZUM})M |Figed. dn sequence
Streptavi d| n conj gat ed sensor chip (Biacore

family 1T ‘p:p)@Ablg, Fagt erc],gqaaﬁg:h?t)t e gngndsyﬁﬁqeé% ity §$quencg damiky | prf Qyis close to the
5°-end. Drugntgethg 1%91;1]9 of I\dlé 9 I IREEHH 8%t éé% %@ﬁu&hﬂﬂ ﬁ‘%&lctmn of

an assoclation tine O
Spiegelmeli SODH, ai varivnt bﬁS(XIf—E-SBQ was) desfgnedvie Iv&lhldl bamaA isI k?@dtedsat the 5°-

end. For f;ng%@;en dext r g gqﬁ &(@ éf%q o? SQ&%@ig rvger%_ B]g%i %’H@ a flexible

hydrople@§pa'cM {Hezf%'él tyPasOfR% 8 RfusURSNARE fih @ RwNgi-N@AdoP-dnlgvariant
t'anmer. Reacti ons were at 37C. For data anal ysis

SOT-E- om ; tRig.t Ifearidl 200v Shrpaisingly, $010SQEfE-2hme los| Kestiwityepuld be observed.

roe oSBERRE e DRSPS B SRR o 4 i 5 g0 o

SOT-E- 29;13 1%hf7e£ﬂdr‘21 Ivse Ret @%m@&e\lvﬁﬁcb’ut weducirg ghdelin-ditagb@istic Ginctionality
Or-D-000 3.1.2 Term nal truncation of previously

(Fig. 13).sel ect ed Spi egel mer SOT- D- 000 The ghrel i n-bi ndi ng
Spi egel ners which are shown in Fig. 3 have been
obt ai ned previously, as already presented in patent

3.3 Compapidb aﬁSOQrC\MMMBEJSOAZE In secondary structure
predi ¢tions (m ni mym %% ener gy confo

Spiceclm P EOk BaS aeagired by Soueon BHETOH Keeane 55 Eng P 21 dapymparison to
SOT-C a}l&]% s&ﬁﬁ% Blebd &Y & {f&ﬁd %@Qﬁ:’&! ed' gﬁéaf@l a6t s@fmeBaHRoved binding

et ween term nus becones
(fivefold d)bt\te:r;) utsulﬁolne dbﬂectsmm gﬁellncmlwre( Exlg:nmﬂsnvs (Hmathpld Rhedth Spiegelmer

bases i n Fi es of SUch ral .
SOT-B ingfagmean % D 188 Bl Hors RGP 2 PPLF (e Qi dgge in the animal
body, Spie gélﬂieil gl ELIewas Iﬁoﬁﬁiefdfmq% 5 GBS M0ida-BEGUESYASOT-E19-5-
for econom cal Spiegel ner synthesis, the nol ecul es

PEG). Srségsiher BOTaE12APEG ﬁ@wﬁdsssmﬂﬁfe resgli dySPHPRISOToDSOFCE in cell

ot B35 e bADSPAEAEBS0h 2PeTEe DR PRL T e 20

sites) was chosen as basis for termnal truncation as
it is the shortest selected

- 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 A”) which
is essential for ghrelin binding. Some of the 25 nucleotides within “Box4” seem to be

interchangeable with other bases (Fig. 20A).



Spiegel mer with the potential to formthe | ongest
termnal helix. Truncated variants of SOT-D-000 with
waebictiadsdwh engt hs of ei ght (SOT-D-108), seven ( BOTAP2006/003276

100), and six (SOT-D-104),base pairs instead of ten

(Fig. 8) were synthesized 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 -108 (43ner) retained ful

I e Ve is the

An essent@ﬁ &Eéﬁlt?@{)l?ﬁ%ggﬁdéﬁy 8P BbPY Wﬁg“.an@\,r\ﬁ?gtﬁmgg%%‘é%ggﬂ
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hrelin bindi ng . Internal deletion nutants

of bmdms@‘lﬂelu d@”@zedriw quos ”vWen—p@@m@u deFigng0tned aﬂl@%ﬁbm 9%(7 47,
“Helix dejS réeéf %’n X g:smo‘%k[l] n%n qulsthé apl{féa d %’ e% ﬁo LAY 1&1?5%0 ore more

0 eXi S n ecu

additionaldhéreatfinedadsapsint (“Box (e dndriBonal2 hElg. 204). the 5 end.
In order to exploit this apparent variability for
further truncation of ghrelin binders, the shortest

At the 3’féf1d| It 3Bh ge fﬁg[éIDPﬁ(ﬁ&ﬁcﬁﬁg Sire'Hseltidi OfRr "’Eﬁ‘ﬁhm Oﬁt Wa5€two further
sed as or

asi s urther truncati ons. he case of
nucleotldesl’(pfafefl‘ahtleﬂi@IS BEAPfreumeesamtySor blhémge%lgmﬂcmnma&wmem@febmdmg

cn e s e B D5 SRS B0 oD

. AP twh: thAQ, R Avesor @R huicdlotives
FQ;ZOAO%&&l i%%ﬂgﬂg%?18“5agmaé 25 SOT-D- 108 derldatlves

SOor-b- 109, -110, and -111 mere then tested in cel

Lculture as descri bed
At the 5 p‘?néis%{]t@@xfin %rtber guclacgtfd%P %n sfe%Ele(.l fog bn?am% it least one further
nucleotidé (Hsﬁéd"ﬁl(g_rU indesss M FoPbiading! Slgﬂﬂcbﬁtlihlpr@xf&rmnt bﬁ/bmdmg can
| 0ss 1; -102). In contrast, when substi

be achieviy by adé@gefurtbcsdwomq@@tldc& abthis positon (“Bar Ee. Fig. ZOX) resulting in
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Modi fications of SOT-D-109 at the 5 -end with a 40 kDa
s 5504 B Rl DO aR0Se] atho erd i
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various pé%t %S%Se-g nggjggg%gr?ce Ng:gZd F1 (Fig. 1 and Fig. 12)

mhlch was chosen as |ead sequence is referred as

secondar tructure di et i 208 « wu « ”
Surprising]y o dhes e SONPRIBITISHE PioofReRert ey 505 By Hha “Box C2
instead of Box D and E linked with a flexible hydrophilic spacer.
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5-[Box C1|-[ BoxB |-[ BoxD |- Spacer—| BoxE |-| Box A "~ |-Box C2)
Variant 2:

5~ Box E |-| Box A | - Box C2) - Spacer - [Box C1|-[ BoxB || Box D |




Monat sh. Chem 125:167-188]), the possibility for
canoni cal intranol ecul ar base pairing between the C30
waneG@bssohecones obvi ous for Spiegel mer SOT- E PETMP2006/003276
12). In the foll ow ng erinments which result in
truncation of Spiegel mer SOT-E are described. Al
truncated versions of Spiegel ner SOT-E were tested
with respect of their activity jn cel.l culture {(see
The featupsgafip e Dioscrl e dised i thesporiie oty Hieq b andlor the
drawings F?QE{ Eotﬁtk%gﬁaﬁslﬁ Wak Rt irdesorbinkiih thefidd tee@aicnal fdrOrelBzing the
ybridi sed to other parts of the nolecule. In
invention roverioms fornmttherkef. 5' - end t he nucl eoti des may be partly
paired. Surprisingly, the 3 -end can not be truncated
wi t hout reduction of binding (Spiegelnmer SOT-E-012)
wher eas Spi egel ner SOT-E- 014 (truncation of six
nucl eotides at the 5 -end) retained full
Example ¢hr &HemiegliSygbiresis ofapigmeis and Spiggelmenss) 3 2 2
Internal deletion nutants of Spiegel mer SOT- E Wen
. ,considering.the alignnment of the selected ghrelin
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The aptmﬂé?%' {ag)r&ﬁl%d’ %%Ss%ﬁ Bhhge §yiBdsid Withldn ABI 898 Gynthesizer (Applied
nolecules at the end and directly adjacent to the
Biosystertse Fostef G3§; C48 USABUFing) 2> THIEMS RIS Adplropplarpmidiigr chemistry (M.J.

edi ct.i f . Spi | mer .SOT- Esh a | ofy: f .
Dt K5t s PpaSDL SRR Tl IS R B ot and
analogs, el1NS SABRRAL §181Mal] Alidahd Prds@Ind, 4993)eD-rANBAL, iDofC(@fc)-, D-rG(N-
ghreln binders, at first the respective _bases of

ibu)-, D-rBpi agk hexaetigneEglyeele phospbeTany dides Wreapplrcgg(qeg| fgom ChemGenes,

... hydrophilic space . J t ' | etion of six

Wilmingtgh 4R e i8R g PHEREP LT Y R bForedd? ©L1 O,

(G36-C43; SOT-E-008) nucl eotides was possi bl e wi thout

| oss of activity. The conbination of t results of ..
The unmods Radtiiiont BEGYien LS nisme v sia pramaed he SabRle Syptsis with

| | @948 Bi T ifyegiab! iRPDPTBOMS RNA

an ABI 33 SirheflS (HLEE IOt Fhold (i L oL iR LBDMS
phosphordpfidite cRéhistrini(bhJ. Dheowis, nKi OeilviecMettiods o Modecybr [Biology, Vol. 20

protocls $3 S oo s e B SA116 Ti Feks o 1999
L—rA(N—B%,aL—rr@gﬂ@n}e[‘-ﬁ'(f}mfiﬁxﬁQuﬁﬂge ah@ gﬁﬁﬁ@tgyl&ié BiyBolStHosphétaMidites were
e sequénce famly 11 represented by sequences |
purchasedVER @8- AhemfRnRg- NEImiEzten- MA( FThe aptamprsawere purified by gel
resenbl ance to sequence famly I (including SOT-E).
electrophepfise sequence honol ogy is highlighted as box A

( UAAGACCGAAGGUAACCAAUCCUAC) in Fig. 1. In sequence

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. 8§1-114, Humana
Press Inc. 1993). L-tA(N-Bz)-, L-1C(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 (Link Technology, Glasgow, UK). For
coupling (15 min per cycle) , 0.3 M benzylthiotetrazole (CMS-Chemicals, Abingdon, UK) in



famly Il box Ais rather |ocated at the 3' -end

whereas in sequence famly | box Ais close to the
wo20mndss9bue to this result of the in vitro sePetTiEPLN6/003276

and the secondary structgée predi ction of Spi egel ner

SOT-E, a variant of SOT-E-019 was designed in which

box Ais located at the 5 - end. For that purpose the

. .original 5 -end. 3'-end -E-019 e |inked .
scctonitrify i & SR BATES ORRFSPRAEQ. Vb RFPTIamTE UL gectonitril
[ i | NG -4 Bf NBY Spi & Jas edifhched b li
was used(\?gﬁlgﬁ%lhgg%%@%%gzt%? gi éﬂ.a 15 andﬁ?Zlel% . Sur S?i Si ﬁg? Y, y cotpThe
aminohexfyb phSephoEaraitlita ol Chonxeanps)achn \oixidationghpbing cyplewgedised. Further

sandod S CAE o VOGO BB o8 S P4 o fom Biosote
(Valkensw#r8, NEJ. and Splidgehéewastsyphesrdl ®MIT0MUbfieredsprotaggion, it was
hrel i n-antagoni stic functionali

t Fig. 13). 3.3 .
putified VGoppenaraiy RP-HESC CWimott Beted 1998 ]\@%FII'C%AQHF Zé?ga #&,2677) using

_ E Py . .
Source1 SREL el CEASNEER, The ML B3I RPRARBRY: pcetic acid (30
min at RDRtSudsediRntipuidhebss 2l aXad Aedolufiby . wakS)dded ed ¢ln@piegelmer was
i mproved binding . (fivefol etter% goullhaj)be deiiject e(ﬂd .
desalted iy tangeptialflow, FTaliogeysine Ars K Beghrsiied s5llyipse membrane (Millipore,
Bedford (egel mer SOT-E in conparison to D-109 (Fig. 19). In
>ordér to inprove the residence time in the ani mal
body, Spiegel mer SOT-E-19 was nodified at its 5 -end
by a 40kDa- PEG noi ety (SOT-E19-5'- PEG . Spiegel nmer
PEGylatighyr_ £19- 5' - PEG showed sinilar results in conparison to
SOT-E in cell culture experinments (Fig. 19) and
[l | j biBodls LE-YD tas CBrasmlyecodpled to a
In order (E7 Gl 30 bl BD DL AR SEPe AP SOt o e D
40 kDa p@pethgknmetycrb (REQ) mbietynas|tee H1-ersl. bishgi angpiegelmer with such increased
articul atl hrel in .havi an_oct ano ' ' .
moleculafise, S b GE PRI ap & B HAATY B0 ASDEF efligjency can
be achievBy the presence of a notif of 25 nucleotides ("Box A
") which is essential for ghrelin binding. Sone of
the 25 nucleotides within "Box A" seemto be
i nt erchangeable with other bases (Fig. 20A). WO _ )
For PEG A& (568 FALJeaH pHPROHHIi CORDTEP 1346 A82) teanrifigh 5°-amino modified

) necessi.ty_far, functional.i " Box " wthin.a .

Spiegelmg &g i Hssot¥edi e %FE‘@%PF@{Z%% D b P@[Fr il fhgougrer A 5 mi;
LB oSeitr aci®d | B 44 glephdspho 2.96 #111), and 1

prepered B e e B o s ™ ™

M NaOHf [3daiml] amdheedingall2@tte uciinal golumaofl K paf-# g adiistedayith 1 M
| ocat ed guanosine (Box B). Deletion of this central

HCI) 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
The pH ofl s Spidgdimensnlution wanlrgpghtip Sidwith ¢ M&NaQHh dsnA a PEG-NHS

ester (Negpag3 Thgrra%fe&‘cgc%l1 .ufalltls{fi)(lePXLS Ws 0&edR3G°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>O) 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



addi ti onal, non-defined base pairs ("Box CL " and "Box

C ", Fig. 20A). At the 3'-end of "Box B" further
waualeaosivgdes are essential for binding. At | eaBCTERZ006/003276

further nucleotides (prejerentially 5 -CA) are

necessary for binding. Significant inprovenent of

bi nding can be achi eved by adding further two,

puc ey BBt PSSP L1 SRHEE, b s v

a purity d‘f@%% tésvz%séé%ecﬁ b? HGeREdebdmMmbird dndemiXed &¥ith 40 nil BDM NaOAC.
urt her nucl eoti des ‘are essential for binding

The PEGyla’E&dtSmfvglmm wvhedesaliedtbe tﬂng@n.jla( @gkye@fcrg’pq)w (ij{dleg@;)erartgd cellulose

sary. ing. Significant inprovenment of
mﬂmbmnﬁﬁﬁﬁﬁﬂﬂﬁt ﬁ8£gghgghieved by adding further two

nucl eotides at this position ("Box E', Fig. 20A
resulting in Box E conprising one, two, three or four
nucl eotides. If boxes D and E are |inked via a

Examplefé T ?l bjuﬁ%{ d5PPhle | Grovfic Qform%ﬂ% rel&ide S Bft@f“ne%iF%ﬂe&ﬁ Ghrelin

iMser vari ous positions (see

SOT - dadih@ teatibnISI anki-Glirelin Slpnqsgelmenﬁ;ﬂ)?‘,—El%é’-BEG ned
sequence el enents are functional when "Box Cl1 " and
"Box C2" instead of Box D and E linked with a

The adnﬁéisﬁ‘ég&} &f cgébgéﬁcﬂﬂ' hrQinSIPRAGKT to\'fﬁrggémhe feleage of H3%h kdrmone (GH)
0X - Box D -

pacer - Box - Box A - |Box C2
in rats. Prigaradaminis@atici of ghoslirtEbinding @pxegﬂmer Bappreszes thegheelip-induced release
| Box C1 - Box B - Box D WD 2006/ 108599
of GH.  pcT/ EP2006/ 003276 55 The features of the present
invention disclosed in the specification, the clains
and/ or the draw ngs may both separ ate and in an
Sprague Rawilsl mats wsre adpptasop thrir ey ému@mmea? Of 85%}/%. e ?Xﬂ?éﬂmental set-up

oonsmteda%ée %tc%ﬁ%}g;/ ltﬂ%ﬁ(’E gfﬁﬁ}aflg% arrer o@ﬁﬁ& § s &u 4and4 different doses

esr$
of SpiegefN@SORIE 1904 L BE@hAHeniyals hesd meSMiided MEE‘[SMMEHKSIE&M for the

duration ;;F Eﬁaq?(fpggggﬁ@gm% gey%gvg g\gg %@%ﬁs'lg@&?%fﬁgfpy ‘&18 H‘.@xf vein. The first
injection vﬁ g elg:I W%m?ﬁ%‘e s Yordbe YR Q&OEd -ﬂ%%n% cons1sted of PBS (positive

Hor A chem stry (MJ ilvie,
control gMiipbl@dShe doMsIcEchﬁmgehBeroS@@yEl%FPE(iOnd:PWi@@@DFg 28y The second

ol.i go | eot d Agr
administrgtjory fgﬁsclﬁg&ﬂlfd a ralta ael%gg%') gl?ﬁp atlm_%gg afkeg time 0 for the
expenmeﬁ)f B oRCd - the @'e&@fd'\hdﬂﬂﬂi—!;}rauo@arﬁist Blodd ke ?%t W}(é &fithdrawn from the
gl ycol phosphoram dites were purchased trom Chentenes
orbital sinus. Additional samples were taken at 5, 15, 30, and 45 minutes after rat ghrelin
administration. The resulting plasma samples were analysed for growth hormone concentrations
with a commercial enzymatic immunoassay system following the manufacturer’s instructions
(Growth hormone, Rat, Biotrak Assay Kit, RPN2561, Amersham Biosciences Europe 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 demonstrates the in vivo activity of the anti-Ghrelin Spiegelmer SOT-E19-5’-
PEG.



W m ngton, MA. The aptaners were purified by ge
el ectrophorese. The unnodified (w thout PEGyl ation)
wepiwgesiver s were produced by sol i d- phase synt RESIER2006/003276

with an ABlI 394 synthesiger (Applied Biosystens,

Foster City, CA, USA) using 2' TBDVS RNA

phosphoram dite chem stry (MJ. Danmha, K K Qgilvie,

Met hods in Ml ecul ar Biology, Vol. 20 Protocols for

ol i gonucl eoti des and anal ogs, ed. S. Agrawal, p.

81-114, Humana Press Inc. 1993). L-rA(NBz)-,

L-rC(Ac)-, L-rE Nibu)-, L-rU and hexaet hyl ene gl ycol
Example oh o Ipsrbrativesiof 3O TwEr1S withowlaadoterpaldinkenentenes,

W I m ngton, MA. The aptaners were purified by ge

s descripyiEFRRTER FHEEHEUP SPUAESF SOt Fel” B ofg--ggeotides and an

internal 1RKQAHAERH WYs SRbIFErRBATE 1KY BHiFiAsl MmoWchll SOT-FAki aRiet @b lsubstitute
00 synt hesi zer (Amrersham Bi osci ences; General Electric

6 nucleotidlesa| 4 hodref 6Fneslpeitdgy fesingn looprEDMpigge¢hner SOT-E, the remained

phosphaor.am di t e chem st . a i1yl e;
2 nucleofel RRRSERR Rah@etieed Habfubliyre yEREDnf; [ioEE, 4 Bie 23, fr
row, hybridlizcdaidbeds Aeanddiinanal ogs, ed. S. Agrawal, p.

81-114, Humana Press Inc. 1993). L-rA(NBZ)-,

L-rC(Ac)-, L-rN-ibu)-, L-rU and hexaethyl ene glycol
i order QRAPAAIOA B Lo PSR 97 SURRGRNSF ey ok, e
linker wagDslibistimtedCBG ¢hidfeeens i tadldird) Blotky lof nk nidediidos.ogyl, derivatives were
sythesi s Sl o S Ao R e ety o hment
(protocol W& F2QRHINEHR ﬁgéﬁgﬁ@%@/@@%%z&al ﬁgk?cﬁlt SOTLETd QitheMdloss of

3.5 equivalents 'of the respective 0. ] .
binding aphodithtorg effitace (1€60) wrdseuciessfaly sl for fte foewingsluilding blocks:

ach Sl BLAP ff LRaTIOT R R RS iRl PR e o 8T8 19 e
Shownin{;féhggﬁenes). An oxi dation-cappi ng cycle was used.
Further standard solvents and reagents for

ol i gonucl eoti de synthesis were purchased from Bi osol ve
(Val kenswaard, NL). The Spi egel ner was synt hesi zed
DMI-ON, after deprotection, it was purified via
Example 7t €@ imiteation- WPL Getalbylcglivelier fiid adesb&QnoPeglirelic by ghrelin-
. .. Acids Res. 23: 2677) using Sourcel SRPC nmedi um
binding Spi¢gebmeism) . The 5' DMT-group was renoved with 80%
acetic acid (30 mn at RT). Subsequently, aqueous 2 M
NaQAc sol ution was added and the Spi egel ner was
The charadeesiati¢seaf thy biralieof SpikgdlmenSOITHE I%toi ghreliswar fartberkanalysed in a

competiti%ni s.esgzg’&%;? Qr;: | Inlgle’c 35 dgsecrqgécﬁ gﬁiéaxl\ﬁpllt!: b P thase aléj’sea%,ot{lg 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 release (bar 3); further addition of 300 nM desoctanoyl-ghrelin (bar 4)



In order to reduce renal clearance in vivo, the

Spi egel ner SOT- E-19 was covalently coupled to a 40
wa@DRaeposipet hyl ene gl ycol (PEG noiety at the 5PCEmM®2006/003276

Usi ng a Spi egel ner with ch increased nolecul ar

mass, significantly prolonged retention in plasm and

therefore | onger efficiency can be achieved For

does not gg é:r%:\li\?g{]] ﬁgﬁ es%m}@r e S %I g{}h 10 %t%ﬂcglgyé ikl vg\é]gsoctanoyl-
ghrelin 1sdﬂ1§t3é?’ Eéé%ﬁtoi‘ Qmﬁagﬁhfé{ UF}% &ﬁcrﬁi%(?efe%sef’rdéhr)atedmf3(1§\/I”$c)tanoyl ghrelin

buf fer prepared B/mxmg citric acid
(human gh@@n[ﬂhlgkhrebn} ¢am lfmlnhlbﬂtsd by ag;fopterspisaiSOTaEil 8 (paxr. Npand even

the presers o iEahgy eI ¥ 0 58 B PR AP ST of il uman

ghrelin = At I\%hfelin doSPh@goiniete B lHibiaon (ks 6RITa l¢gﬁli'ast (hn&séay/‘ltdnbentratlon
Then, 40 kDa PEG NHS ester

of 300 thmtaw@rehteém g3 & M |S@16gp1@}erwagwweré%r854 cglmné\r@r:@ﬁe (bar 7),
giving evi?’c%ngéngl?at 'hnd%“ﬁssﬁy féﬁ§ﬂ§%§&s%%§§a}§g%nﬁgﬂc%%ﬁt Rﬁﬁmor#ctt ogl—ghrelm

(human gheskist &0 phosliny ean baschiepsd. Alhis expe&n&nmeﬂnoﬂstmwﬁamat SOT-E19

during addition of the PEG NHS es e reactio
specifically @éﬁ%ﬁ@n@%%ﬁ“@ﬁﬂ glare\lwﬁ%& %fanarleés gﬂre S?%MWT -form.

m buffer A, and 4 M buffer B (0.1 M

triethylamoni um acetate in H2O and heated to 95C for
Binding chranienisticihef RicdimteNOXSPil & de ighestin Waindingdn Optjlnpf'lrgﬂ elby but not

Y, o= TN TE R L R R NN

done as didcHstdH W05 aDgeEt ate in acetonitril e) Excess WO
2006/ 108599 PCT/ EP2006/ 003276 57 PEG eluted at 5%

buffer C, PEGyIated Spiegelner at 10 - 15% buffer C

Because lg?}ﬁduc%g 1\9\% t I on E‘u %[)ﬁ(ré i0) (ﬁ%%a&@ﬁg%ﬁﬁﬁé@i\% mainly

based on Thsx RE@HE &E@ﬂts p@@tﬁerasmﬁptﬁmsmht @tbtifyA is essential for the high
tangentral-flomr Iltration (5 K regenerated ceIIqua
specificityrefiihe macleiq 2qid pepleculesoagogrding by thepreset gnvention regarding to the
octanoyla]c&ih [, o?%h?%hnt r@g@lﬁg{’ e uﬂgriﬁe rfﬁlleeﬂﬁﬁoaéél@d' at the N-terminus
exogeneou reli adm tion
including alnd betéivyd kiowpSpi egel ner SOT- E19- 5 PEG The
adm ni stration of exogenous ghrelin is known to
trigger the release of growh hornone (GH) in rats.
Prior adm nistration of ghrelin-binding Spiegel ner
suppresses the ghrelin-induced release of Gi Sprague
Example Bawl Quantificitionr eofadagtanoylighreliei rusingy ghxelindrinding  dpiegelmer
7 days. The experinental set-up consisted of five
NOX-B1Broups with five animals each: one positive control
group and 4 different doses

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, e. g., Spiegelmer

NOX-B11, which recognize octanoyl-ghrelin at its N-terminus. After incubation and washing,



of Spi egel mer SOT-E19-5'-PEG All animals were

anest hetized with Ketam ne/ Xylazine for the duration
wofhodches®xperi nent and recei ved two i ntravenouBCT/EP2006/003276

injections into the tail,ein. The first injection

was gi ven 30 m nutes before the second injection and

consi sted of PBS (positive control group) or the

doses of Spiegehner SOT-E19-5' -PEG indicated. in Fig. .. ..
the wells arp trepied widle g gnti-ghFALA; iipaiy @ﬁsté&ﬁepfgsé& Agpucisicy g Whigh binds
to ghrelingeﬁrtﬁ!a !(f‘—té‘n?ﬁn%lr +% gﬂ’teﬁﬁ‘.l BhidRHiPEHKEAntd18® £id Bin bESabeled or not,

experi men 0 the second admi nistration a first
whereby dohwndeic sisibiveuldalse micfdnahlnbeted o tha dfirsty ditibatly 3§ mefdabeled, after

incubatior b SR e SRR S, Bt el eos il s a second
antibody (‘;t]l?es dhiib Y Rl GESdPRedSRMMk & -f @Il 116 Gltstl atibgp\whd is labeled) is
or nrone concentr a_t I ons W t a conmmer ci al enzy_rrat I C

added. The lnhehobithssycandsamsindotand the ernenaborsiradishypetexiglase (HRP). After

. . Tnstructi €1 r i '
o JESREEV s e PR 530 s
incubated Al B HRPS@®Btratd téthnetDAberizlting €IB3.cAnfacidit stopping solution is

owerfully stimulated by the injection of_ rat .
then addcl g OeieR of BB RNV RGE B Sohy P Ghninod by bsotance

i ot ratd ] e DE . —
messuen N R Bbr3l: o RERecAERMonLl) B copmcaton
of octanoyd-ghuslirhpreséntcin éhs sarhplet Aeset afighralis steadeds thossedtto plB@ standard

nmol SOT-El 9-5' - PEG / kg body wei gh uppr esses
curve of gbgprbaace Heysus ghrehR conepREals P Eﬁ‘r@iﬁﬁ? ehiehg ?H@%‘?}W‘ls can be
gvivo activity of the anti-Ghrelin Spiegel ner
SOT- E19-5' - PEG WD 2006/ 108599 PCT/ EP2006/ 003276 58
Exanpl e 6: Derivatives of SOT-E-19 without an internal
i nker As described in Exanple 3 anti-ghrelin
Protocol g ogel ner SOT- E-19 consists of L-nucl eotides and an
internal |inker which was incorporated in the original

. mol ecul e SOT-E in order to substitute 6 _nucleqgtides. :
Firstly, a streptavidin-coated Spewsll plats (RexotirBind | SSptavilingpaigd High Bind Capacity

SOT- t he, r.emad c ' 0 . :
sk 56350 Btk A, BaLCOPRHLEVACLIh IR fins yi Pas
Dulbecco Fivith M@2+ dridr 64>*, Bivehrohy AIG, Berler Grrnlany) indiegingr@1% Tween. Each

underlined). In order to realize ag sh passi bl e. .
well was fgnpiad s 169 WSR 1B Doty HsLSPISRIFRE SIS | eapived in PBS;

| | ed sy irdinbbBikain SibiiyMed Spiegelmer
SEQ.ID. ’&gg%&é‘l‘%ﬁ&@ anuc?nggtl éé eA%I dleri vatives vverle yhéied Spi g. _
NOX-B1lIsynbbesi SpitgaknSpwegetmeved bpramcoveshisp stepxeidfid BBS). This is
) and_anal yzed in cell culture experinments (protocol
illustrateddB &1 Ex 2 e 2). A substitution of the internal |inker

of SOT-E19 wi thout |oss of binding and inhibitory

efficacy (1C50) was successfully shown for the
After rembeingothiengashubiidem ghebbtoelk solutions with defined concentration of octanoyl-

ghrelin were added and incubated for one hour at room temperature. The supematant was

calculate

removed and the wells were washed once (100 1 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 (100u1 PBS each). This is illustrated in FIG. 26C



ACA (SOT-E-19-L3) and CAA (SOT-E-19-L4). The different

derivatives of SOT-E-19 are shown in Fig. 23. Exanple
w@:200019899 m nat i on of octanoyl -ghrelin and PCT/EP2006/003276

desoct anoyl -ghrelin by ggyelin- binding Spiegel mers

The characteristics of the binding of Spiegelnmer

SOT-E19 to ghrelin were further analysed in a

i order G A B <SSR i e,

Belmont, '(ﬂ@ u@gAe de ‘ﬁ‘blﬁRﬂg s hent w&@ﬁ@bé@ﬁdaﬂ Sre&i‘gn%rtﬁé IFB-fragment of the

ded (octanoyl - and des- oct anoy ghrelin) in the
anti- ghrelat mmuody i(bhals)aandtis modifiedivath Horserailish ﬂaathmsea heainbeund fraction

o e s RS PR TR 08 AR Begh R e s s

illustrated iaT&N28brel in = hu ghrelin) are surmarl zed in Fig. 24
(bars nunmbered fromleft to right): w thout any

octanoyl ghrelin (human ghrelin = hu ghrelin), or with
For quantgtﬁﬁsa i;?y k‘ugp?ﬁ){)%g% sprgteel gﬁegglr?nﬁﬁfbggt@%%et@te ﬂfg%@ﬁa@&ﬁ UK) was

added, th@@@bt@)wasvsbalke& andlin@died dn taadwly reghfed 30 nfihufieem §0pkbf stopping
relin) in a concentratl on of

soluion s {4@Pdnho] deEREH Tattaygatia) WmeeY oF e’ eSHPRizgie gyas determined
ol A T s b i el

interfere with cell stinulation, |nd|cat|ngthat t he

bi o] ogical |y i.nact.iv oct ano in.i s not
s st OB B o AL B EIESIRTEN L ELlflul? Bl osproance
\@musgﬂ@ﬁgg%@aﬁﬁﬁmghrelln (human ghrelin = hu ghrelin) can

be inhibited by a 10-fold excess of SOT-E19 (bar 5),

and even the presence of desoctanoyl-ghrelinin a

100-fol d excess (300 nM over octanoyl-ghrelin (human
Results ghrelin = hu ghrelin) does not conpete for inhibition

(bar 6). In contrast, an assay concentration of 300

nM oct anoyl - ghrel i n and 30 nM S pi egel ner s

As a matien of @6 %&1%¢Wﬁ?@n@h§%ta @6@9“?5“68 @PWmagfgWUgﬁP%BU can be
|n|£')bﬁﬂ? e5ct ﬂdin % %nﬁc’atﬁ)& d@PEﬁ&a!nP %ﬁﬁ‘lé@%ﬂ NfBlefore has
ano g hu ghrelin)
potential @maQ@t@@hnlEIAdyperatatlenpsay ment denonstrates, that
SOT-E19 specifically discrimnates between ghrel inin
the octanoyl -form and the desoctanoyl -form Bi ndi ng
characteristics of Spiegelnmer NOX-B 11 to ghrelin
(binding to octanoyl-ghrelin but not or weakly to
des-octanoyl -ghrelin) are simlar to SOT-El 9 (The
The feat@asfethpepresantinvasionr divilosed| in theosrecHmaties cthe bdamispnand/or the

W)2005/.049828. . Bec bot h I
drawings gpay; dodh éPP"é%tF]ryee .lflgﬁm( s%eglb%ﬁﬁ ﬁﬁeféypaﬁin&%eﬁ‘% gﬁﬁfﬁﬁ}lwng the

X thredn® results support the assunption
lnventlonqEﬁlﬁﬂm)t |o?ﬁA llﬁge essential for the high

used to

é'—l



specificity of the nucleic acid nolecules according to

the present invention regarding to the octanoyl ated
woaomwio8sghrel i n, especially regarding the fivecamPnme/003276

acids at the N-term nus 5nc|uding t he octanoyl group.

Exanpl e 8: Cpantificatioé of octanoyl-ghrelin using

ghrel i n-bi ndi ng Spi egel mer NOX B11l The

ghrel i n-bi ndi ng Spi egel mer NOX-B 11 can be used in an

assay format simlar to that of an enzyne i mmune

assay (EIA) for non-radi@a®$e quantification of

oct anoyl ated human and rat ghrelin. Principle 1In

this.ass s, .contr.ols and knqwn treat ed.
L AR e SRR 1 BRLGE TocR SRR R
whi ch have been coated wth a ghrelin-binding
Spi egel ner, e. g., Spiegelnmer NOX-B 11, which
aﬁ@éé@‘ﬁﬂi@%é’taéﬁgyl -ghrelin at its N-termnus. After
i ncubati on and washi ng, WO 2006/ 108599
PCT/ EP2006/ 003276 60 the wells are treated wth an
a saebnd gingteh Box @)t i body (first antibody) or a nucleic
acid which binds to ghrelin at the Cterm nus of
ghrelin. This antibody or nucleic acid can be | abel ed
whereby O Not,  whereby a nucleic acid would be preferably
| abeled. If the (first) antibody is not |abeled, after
i ncubation renoving the (first) anti-ghrelin antibody

and seve shi ng st eps secon anti bady (the

o st o R peoPESBOR R RESRRAYERBRY e 11 st
anti body and is |abeled) is added. The | abel of the
second antibody can be the enzyne horseradi sh )

the seapnid gtrsieh B9RA3 comprises abouisixateighi consecuienugleptideshe
second anti body and renoval of the unbound fraction,
the wells are incubated wth the HRP substrate

whereby t et r amet hyl benzi dine (TMB). An acidic stopping

solution is then added and the degree of enzymatic
turnover of the substrate is determ ned by absorbance

a gg%?fﬁgrﬁmétcﬁ“of ?ié&e&fﬁes b e%%?&%ﬁoﬁaﬁwrgﬁsés Svith the second

directly proportional to the concentration
stretch Baxc Bamdietebyhipehihybpdsstént a first tlheblsatrpided shustate Bfformed, whereby

hrelin s dards is used to plot a standard curve of
such ﬁrStngB b‘gﬁﬁée free W@‘i‘ﬁeﬁa&’&}}%ant rati on from which the
ghrelin in unknowns can be calcul ated. Protocol

Firstly, a streptavidin-coated 96-well plate )
2. THeRewal¢ic -aBidnatcStdingptoaslpigh h, EChereby the dnbRi-sitindedp sigiatyre is formed

by the ﬁ%gg%gﬁléﬁg‘%ll}?Fg‘lg%’%Flfyﬁgegﬁjﬁ%kgfﬁgg rsr%cs?rbtcg%]orgc A%d”paa%r all of the
nucleotides of the second stretch Box B, preferably the six to eight consecutive nucleotides of

the second stretch Box B.

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, whereby the bulge is formed by a non-

base pairing purine, whereby the purine is preferably a guanosine.



Dul becco (with Mg2+ and Cat+, Bi ochrom AG Berlin,
CGermany) including 0.1% Tween. Each well was
wonooshias®gd with 100 | 50 M biotinyl ated Spi egePQEMEP2006/003276

NOX-B11 (dissolved in PBS; SEQID. 72) for one hour

at roomtenperature. Aftéer immobilisation of

bi oti nyl at ed Spi egel mer NOX-Bl1l unbound Spi egel ner

was renoved by one washing step (100 |, PBS).. This is )
5. Thenyelsis aeidperprdmedo pum 4. Avheaeby rhyS¢ pairipg$rine is provided
by the secBHf s&Ewch & Bt 0ck solutions with defined concentration

of octanoyl- ghrelin were added and i ncubated for one

hour at roomtenperature. The supernatant was renoved

and the we|]ls re . washe nce (100 | _PBS).. This js .
6. THE FUOF ARk AR ENGIS 8501 FHETA 1 gnBFIoRY 4HR PHORY acid further
comprises(d 2 SoRRAMBox CERAd 8 furthBabiiBox & USA 1 ab) was

i ncubated in bl ocking solution (from Phoeni x

Pepti des, Bel nont, CA, USA) for one hour, unbound

ant.i bodi.es Lhenleppved by fi washi ep 4100l
Wi R iR RO GPCT KR pHte al e R Aol

2006/ 108599 PCT/ EP2006/ 003276 61 In order to the

detect the bound anti-ghrelin antibody, a second
thexforthotrptohB sk Pryaprises peisst qag nuclept) L cA UsA; 2

ab- HRP) was used which specifically recognize the

Fc-fragment of the anti-ghrelin antibody (1 ab) and
whesebyothe fthiedl stnettlh Bloe rGleisadiachedpeitioits 3d4ead td tie irndwidhe second

st B Ao vt oo 3 MR b i v S g of e
stretch BoklAustrated in FIG 26D. For quantification, 100 pl of
X

MB substrate (Anmersham Bi osci ences, Little Chalfont,
UK) was added, the plate was seal ed and incubated in

a dark ragm for,. 30 min. Then 50 .. stoppi
7. Thdgiileto A Sindde e Canitest ot dhisd HERR By Gian the fourth
stretch B&f (N @res bfisubleabe hyRadisteiot! MneRBy @isohiRMdition a second double-
measur enent at 450 nm and the difference of the

stranded sirpeivrdsfesneti t s were recorded. As shown in Fig. 25 a
set of ghrelin standards was used to plot a standard
curve of absorbance versus ghrelin concentration

8. ThBafisldis acilSacgoiidd & ardf oPelatied Plte 7 Fehetohyethi st éduble-stranded
data denpnstrates that Spiegelmer NOX-B 11 can be

structure fgerag adigstinghpadisfristareoct anoyl - ghrelin in
concentrati on- dependant manner and therefore has
potential as reagent in an ElA type detection assay.
9. Thehaicledatavidescoofdibg éo plaira €7t wherelgn thicosecond dbulslegiramlethetructure

specjfication, the clains and/or the draw ngs nay
fomsaseﬁg@‘ﬁh‘%‘é‘ﬁg?tgicé‘i‘rﬁ- and in any conbination thereof be
material for realizing the

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.



invention in various fornms thereof. WO 2006/ 108599

PCT/ EP2006/ 003276 62 CLAIMS 1. A nucleic acid,
wonefoawngioby bi nding to ghrelin, whereby the nueC®iE®2006/003276

acid conprises a first éﬁretch Box A, and a second

stretch Box B, whereby e first stretch Box A

conpri ses about 25 consecutive nucl eotides, the second

stretch Box B conprises akfo,ut i X.to eight consecutive
12. Theepdeif iagiksaccorging ongnyacfzelaims ¢rinhil. wherehy: theghird stretch Box C1

. v C 3 -
comprise{ HELEAIKET To 30 bR gl L B L s b feotides
and more préferabty 2iotBlensstutavedieclestidesct ure i s fornmed, whereby

such first doubl e-stranded structure conprises a
bul ge. 2. The nucleic acid according to claim1,
13.  THNRIGRAY atidecddRlctio Shy dPERINS bt ADUGKBeleby R FREh sB¥tch Box C2
the five 3'-termnal Consecutive nucl eotides of the
comprise§ fromit about étte A0 Bonseputauecupkeetidesy preférallfy It thed consecutive nucleotides
andmarenuegeeg&?es gf t he. sec ndt. tretch Box B, preferably
PREE 8r%| %?FFC BREBEETVE nucl eoti des of the
second stretch Box B. 3. The nucleic acid according to
claim1 or 2, whereby the bulge is forned by 1 to 3 .
14.  Theusycdeie iagiskaceprding tos gisopkiclgimep dh 18 xvherebyrtae apelsioyackd, further

. n eQll de h S t , .
comprised; a it Sekci Hlx, B BRBY Mo SHAF SEdcHOBot D) Blpriss, at Toast two
consecutiveiohdedtiddes of the first stretch Box A 4. The nucleic

acid according to any of clains 1 to 3, whereby the
bulge is fornmed by a non- base pairing purine, whereby

[ r :

15, TR KB A5Sa BT SR A L s AR Y scpris the
sequence 61-1Am 4, whereby the non-base pairing purine is

provided by the second stretch Box B. 6. The nucleic

acid according to any of clains 1 to 5, whereby the
16.  THURICRIC a@liafcdriing 6 blairk QAR 115 SFhéreb P tHeCh BH §t8dtSHBERD Sdmprises

and a fourth stretch Box C2, whereby the third stretch
any lengtliBo& c@secutinsr nuskeotides, Whgrsby dreelengidl ie seleeted dnoth the group consisting

of two, three, four, five and six consecutive nucleotides.

17.  The nucleic acid according to any of claims 13 to 16, whereby the fifth stretch Box D

comprises a sequence of
5’CAX)y3°

, 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°CA(X)n3’



the fourth stretch Box C2 conprises at |east one
nucl eoti de, and whereby the third stretch Box O is
watimagdowi th its 3'-end to the 5 -end of thePeeEDD®6/003276

stretch Box B, and the fgurth stretch Box C2 is

attached with its 5 -endto the 3' -end of the first

stretch Box A 7. The nucleic acid according to claim

6, whereby the third stretch Box CI| and the fourth

stretch Box C2 are capabl e of hybridisation, whereby
whereby #/2) hybridi sation a second doubl e- stranded structure

I's formed. 8. The nucleic acid according to any of

claims 1 to 7, whereby the first doubl e-stranded

structure forns a first_helic sfducture. 9. .Th .
19, Th il acit i oltiod somh of SSiShior . s e ek Rsigh pox D s
attached Wig {4 §~-&id RNBES -sid sahlsRond &Fdidh BogBcond helical

structure. 10. The nucleic acid according to of claim

9, whereby the second helical structure is a helix or

a heli.x-l.i,ke structure ri s e, .
20, TGRS il Ep iy i o s B 1, el gt BB Pt
comprises? b e§igthaktatc By B, twthetebame diathr Sretchl BoXhE dungriBes at least one
~acid according to claim9 to 10, whereby the first
nucleotidie| j cal structure is prolonged by the second helica
structure. WD 2006/ 108599 PCT/ EP2006/ 003276 64 12.
The nucleic acid according to any of clains 6 to 11,
21.  Theheicktyadithacdonding ts tiamh 20, WBoerelt the cintip siratels Box dhwatywises about

1 to 10 conpsecutive nucl eot i des referably 1 to,.
from 1 t@olr%éerwew@erﬁmﬁ%@m Gy ﬁotoeﬁp?%lﬁjeﬁ"gﬁwuz{esﬁ%ﬁ and more
preferabbg%E(gl?s%bﬁti%%uméﬁ{i&&t i des. 13. The nucleic acid

Ing to any of clains 6 to 12, whereby the fourth
stretch Box C2 conprises fromabout 1 to 10

consecuti.ye nucl eqti des,, pref.erably 1 to co cut i\ve.
I S e L
the sixth SHEdHE08: BeSseldtfed FH8 IGHLE) Gorditidg dETRIMIGY to any of
claims 6 to 13, whereby the nucleic acid further
conprises a fifth stretch Box D, whereby the fifth
stretch D C ' t '
5. TRUARIGE ERLREIADHL S iRtk R  SRTRSRULR,

immediatdl4 ne¥¥0rBOY ddasrfithd fifkt sttt Box Box D conprises the
sequence 5" -CA. 16. The nucleic acid according to

claim 14 or 15, whereby the fifth stretch Box D
24.  THeOMRIi® §6d according to any of claims 20 to 23, whereby the sixth stretch Box E is

attached with its 3’-end to the 5’-end of the first stretch Box A.

is positioned
)

25.  The nucleic acid according to any of claims 20 to 24, whereby the 3’-end of the fifth
stretch Box D is attached to the 5°-end of the sixth stretch Box E by a first spacer.

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 according to claim 25 or 26, whereby the first and the second spacer are

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



any | ength of consecutive nucl eoti des, whereby the
length is selected fromthe group consisting of two,
wohomapsour, five and six consecutive nucl eot PAEEP201/003276
The nucl ei ¢ acid accordi to any of clainms 13 to 16,
whereby the fifth stretch Box D conprises a sequence
of 5° CA(X)" 3 whereby X is any nucl eoti de,
preferably selected fromthe group coppri.sing A .G T,
28, Ti migleirerid pocorgingier awiengﬁy the,Fetjbphil erebis Flefee from
th oBRmpBEAEA nReRR #id §HcQianl 2 nbn-ricle A sphcer 8- The
egnnmnugwegkgaéﬁd accor i%gz?oablgin$17, &hgéggy the fifth
stretch Box D consists of the sequence 5 CA(X)" 3

WO 2006/ 108599..PCT/ EP20QG/ 003276 .. 6 ereby n =4 .

29, TR GrARUnE A BPARc HPRSOY SR OHecEt Riauelcf pejd spacer
comprisink@bodBs A%to LDRohdebhitivestucRiotile3prefi2ably 1 RS @mbamitive htcleotides
I'ts 5'-end to the 3'-end of the second stretch Box B.
and more peeferihly nppbesubvesideaiisiedr ding to any of clains 14 to

19, whereby the nucleic acid further conprises a
sixth stretch Box E, whereby the sixth stretch Box E

30.  THeOonidis @Sidadccbfiagd to0bRiIm MEE veekdbdethe Xbconth padticisea @ucleic acid
aci d according to claim 20, mherebédthe sixth stretch

t .
spacer COppKiSmERBY {1683 4p At conppeiive nugleetidesy Recdergbly\ to 5 consecutive
. I ' f : cEnsecutive nucl eoti des

nudcoh&%%@dﬁ%%éﬁﬁ%@g g?égﬁgg%ﬁg%ﬁ%g%ﬁ¥%€e nucl eoti des. 22.
The nucleic acid according to claim?20 or 21, whereby
at | east .one of. the pucleotides o the sixth stretc
31.  Thggycleig acid @peardiag te clm: Hk waws%@f %Sﬁgqogfiisnacewm{ﬁap ACA or
CAA. G 23. The nucleic acid according to claim 22, whereby
the Uor Gnucleotide is positioned inmrediately next
to the 5 end of the first stretch Box A 24. The
nucl et c agci d cordin ny,of,claims 20 to 2 .
2. TigieeligefacoRffnlo it 4 WBiieR pEiiin 2Rl Aurtle aoid
3'-end to the 5 -end of the first stretch Box A 25.

The nucleic acid according to anﬁ.of clainms 20 to 24,
33.  Thetuclsiryacidhaccardingtp deim B2 wherely the dirgtspacepand/ey thg second spacer

comprises?1 a?tﬁ%l%p (gr%ae&}(épt_éﬁ]eegl%dl %{bqetglfor b ff)%lrgf.it@‘torf sod &Bﬁ@n@&’wﬁ ¥ etfes.

34. The nucleic acid according to claim 33, whereby the spacer has a molecular weight of

about from 172 to 688 Da, preferably 344 Da.

35. The nucleic acid according to any of claim 1 to 34, whereby 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 |




26. The nucleic acid according to any of clains 20 to
25, whereby the 3" -end of the fourth stretch Box C2
wo0mieohed to the 5 -end of the third stretchRCBEP2D6/003276
by a second spacer. 27. Fﬁe nucl eic acid according to
claim25 or 26, whereby Qhe first and the second
spacer are each separately and i ndependently selected
fromthe group conprising hydrophilic spacers. WO
2006/ 108599 PCT/ EP2006/ 003276 66 28. The nucleic acid
37. THNRY é'ﬂgidg&]g@dﬁign?oz%y YPERERhY 1%936)36&1{&@%?' ‘Jhla SirsPaf<th Box A
I's selecte rom- the-group conprisrng a nuclerc aci
comprisessthasequeacedofa non- nucl ei ¢ aci d spacer. 29. The nucleic
acid according to claim 28, whereby the first spacer
is a nucleic acid spacer conprising about from1l to
UAAX, XZ0CCAISBEHTA XSCONCIRETRES (SPOSDHANGR)Y 1 to S
consecutive nucleotides and nore préferably 2
consecutive nucl eotides. 30. The nucleic acid
according to claim 28, whereby the second spacer is a
nucl eic acid spacer conprising about from3 to 20
consecutive nucleotides, preferably 3 to 5 consecutive
nucl eoti des and nore preferably 3 consecutive
Xi=Gord\icl eotides. 31. The nucleic acid according to claim
X, = A ordf wher eby the second spacer consists of ACA or CAA
The nucleic acid according to claim 28, whereby
X3 =GortMe spacer is a non-nucleic acid. 33. The nucleic acid
according to claim 32, whereby the first spacer and/or
Xo=Aor{hr Ye®¥nd spacer conprises at |east one ethyl ene
X5=(}or91yco! nmoi ety or a plurality of such ethylene glyco
noi eties. 34. The nucleic acid according to claim 33,
wher eby the spacer has a nol ecul ar wei ght of about

el R oGO gE AR UALY TSl e

nucleic acid is a circular nucleic acid. 36. The
nucl ei c acid according to any of clains 1 to 35 having
38.  Themeclsicragist apcerdpfg 6'any oX cigims 1 BoR 7 partid®istlyp i clamatie whereby the

0 I, - Box A,- |Box C J g ,ucture of - Box D
second sugit o B pomisegfi speheEpRSIOUORGELLC M ® Phoy &7
Box 7 WD 2006/ 108599 PCT/ EP2006/ 003276 67

whereby

39.  The nucleic acid according to any of claims 1 to 38, whereby 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 MS-P2-G2
7 MS-P2-D2
8 MS-P2-A3
9 MS-P2-E1
10 MS-P2-B1
11 MS-P2-F1
12 MS-P2-C3
13 MS-P2-C2




37. The nucleic acid according to any of clains 1 to

36, whereby the first stretch Box A conprises the
woeeamsang®o of UAAXI X2 CCGAAX3GUAX4CCAUUCCUXSC ( SEQI/IEP2(N6/003276

3); whereby X1=CGorA, Xg=AorU, X3 = Gor A

X4=Aor CorU; and X5 = Gor A, preferably

5' UAAGACCGAAGGUACCCAAUCCUACS' (SEQ ID No. 4). 38. The

Earti cul ar | ylnggi ;: HwUBL? mérzbngigéog:dsgret ch
Box B conpri $¢s the sequgnce of S KAIGAGR . 39. The
nucleic acid according t any of clains 1 to 38
wher eby t he $equence of tlhe nucl eiMS-R&Ba is sel edted
SEO 1D Moo Ll ernar ref erlence 5 NESEZAT o Wo. B 2
1 MB-P2-D2 @3Ms-P2-A3 9 MS- P2- ElvMSIs-NB- P2-B1 11
-P2-F1 12 MB-P2-C3 13 MB-P2-C2 WD 2006/.108599

E’STLEPEQ%/AQQ%E?EA 68 14 |M5- P2- H2 MBPABIP2- A4 16
5= FZ-DBZ L IZOVD- FZ-"RZ SOT-C

21 F12

22 SOT-D (C12)

23 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

40.  The nucleic acid according to any of claims 1 to 38, whereby the nucleic acid is selected

from the group comprising the sequences according to



18 M5-P3-H3 19 Ms-P2-DI 20 SOT-C 21 F12 22 SOT-D
(Cl2) 23 SOr-bD-000 24 SOT-D-100 25 SOr-D-101 26
weCIeR0d02 27 SOT-D- 104 28 SOT-D- 106 29 SOTPO1/AE®3006/003276
30 SOr-b-109 31 SOT-D%O 32 SOr-D- 111 33 SOT-E or
M5- P2-F1 34 SOT- E- 02 SOr-E-09 36 SOI-E-11 37
SOT-E-12 38 SOI-E-14 39 SOT-E-19 40 SOT-E-21 41
SOT-E-25 42 SOT-E-33 40. The nucleic acid according
to any of clainms 1 to 38, whereby the nucleic acid is

S AT T
D No. inter4ml referenc:ﬁ SOT-E-19-L

44 SOT-E-19-L1

45 SOT-E-19-1.2

46 SOT-E-19-L3

47 SOT-E-19-14

48 SOT-E-19-L5

49 SOT-E-19-1L6

50 SOT-E-19-L7

51 SOT-E-19-5’PEG

52 SOT-D-109 (NOX-B11-2)

72 biotinylated NOX-B11

41.  The nucleic acid according to claim 39, whereby the sequence of the nucleic acid is
selected from the group comprising the sequences according to SEQ ID No. 29, SEQ ID No. 32,
SEQ ID No. 38, SEQ ID No. 39, SEQ ID No. 40 and SEQ ID No. 41.

42.  The nucleic acid according to claim 39 or claim 40, whereby the sequence of the nucleic
acid is selected from the group comprising the sequences according to SEQ ID 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 nucleic acid comprises a

modification.



43 SOT-E-19-L 44 SOT-E-19-L1 45 SOT-E-19-L2 46

SOT- E-19-L3 47 SOT-E-19-L4 48 SOT-E-19-L5 49
WEQRIN6H04®9 L6 50 SOT-E-19-L7 51 SOT-E-19-5' PEGCTAR2006/003276

SOT-D- 109 (NOX-B11-2) 77Zybiotinylated NOX-B 11 41

The nucleic acid according to claim 39, whereby the

sequence of the nucleic acid is selected fromthe

46. T}%gt?u%%é%gfl r%ﬁ%&r TJ{‘])eg%%} Fign]%ggreg)g ?l%%%bﬁﬁ'}ﬁ%ﬁ%ns 1EQ§flle[c)> om the
group corhRishk & ABSARGicSERd PG mddy, 42. The nucl ei ¢ aci d

according to claim39 or claim40, whereby the
sequence of the nucleic acid is selected fromthe

7. R UGS WP S SBESRRES UL AR Pty i

consisting &F dNetraighk, orIm@n¢H2ANREG AWherSQtHeDndlzculdd waiplit oSEQ PELG moiety is

. 52, 43, The nucleic acid_according.to 0
preferably;figryabat 20 45, 190 5Pe yore RS fEom gt §8Ztapé% (P and most
preferablyfbolit 61D ghrelin, preferably human ghrelin. 44. The

nucl ei c acid according to claim43, whereby the
ghrelin has an ami no acid sequence according to SEQ

L b el A e B A s i
whereby QFﬁf&aleﬁ fitd @BlectEr R0 HPBROFES GIdiEA0 Gohd {60 td A3 &D, more
e

nucl ei c acid according to claim45, whereby the
preferablynfbernfabett J00n S0KI apdarosiprefeeably #hout 80 K0p conprising a
HES noi ety and a PEG noiety. 47. The nucleic acid
according to claim46, whereby the nodification is a
49. Thebfuchedd atiyl accontihs o gy @f ohisiksrRitghB, ahekbanhhadclPiides of the

. Whereby the nol ecul ar weight of the PEG noiety is
nucleic acid are L-nucleotides.

50.  The nucleic acid according to any of claims 1 to 48, whereby the nucleic acid completely

consists of L-nucleotides.

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.



preferably fromabout 20 to 120 kD, nore preferably
fromabout 30 to 80 kD and nost preferably about 40
wODR00648859The nucl ei ¢ acid according to cl ai m 48CT/EP2006/003276
whereby the nodificationyjs a HES noiety, whereby
preferably the nol ecul ar weight of the HES noiety is
fromabout 10 to 130 kD, nore preferably from about
30_t st _pr r.abl 5 9
55 UsoalrdiRy 0, Bitaoas; pibRLTL S HeRBRtiaCR B2 5 wedlient andor
preventio\bL4 @isyaselve divsede o¢lecied frofm théigroupwoh@iisingQastraintestinal diseases.
L- nucl eoti des. 50. The nucleic acid according to any
of clains 1 to 48, whereby the nucleic acid conpletely
56. Aﬁ&g%ie%tccb rigiid YiteBR ldnd &S nucddic AIPRRGPRES W gﬁi‘lt)f claims 1 to 50,
conposition conprising a nucleic acid actording to any
whereby méfecdbdy the cbnipdex 50 caystialbme capmyabx.y a furt her
constituent, whereby the further constituent is
sel ected fromthe group conprising pharmaceutically
57. URGfaRfusRicacX aédord@ng fo AYbIRMMNERE 8D ifeiotht Metd&idnVef ghrelin.
agents. 52. Use of a nucleic acid according to any of
clains 1 to 50 for the manufacture of a nedicament.
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followingsps:accordi ng to clai m 52, whereby the nedi canent is
for the treatnent and/or prevention of a disease or
di sorder selected fromthe group conprising obesity,
_eati -gi sQr ' | dp$ it
o s SPABrR Y Rlnce kA Bon Bl 4% LA dofiin agonis,
cardi ovascul ar di seases, acronegaly and regul ati on of
ener gy .hal ance, .appetite, bod i ght. WD_2006/ 108599
- BT PHIg0E ATDS ISR decgating ny ST AAd 6 300t ai m 53,
wher eby the nedicanent is for the treatnent and/or
prevention of a disease or disorder selected fromthe )
- gr oppovadimgra seshgysfasit whicht govidasla sigsdaisethe pré@ncenof a ghrelin
conmpl ex conprd sin hrelin and a nucleic acid
acc&f‘@ﬁﬂﬁls{%dﬁ?ﬁ? %’Fgg} BERBLE G 50,  wher eby
preferably the conplex is a crystalline conplex. 57.
Use of a nucleic acid according to any of clainsg 1 to .
- 50 fdetermindng)evlstherothe ofangdidetsl ghrelipgantagomist Hep Bhreliphantagonist
screepin rel. ' Tols reli.n. agoni st
comprel Ayl ittt 3atAaRb 05 cBrcHyBbhi.
candi date ghrelin antagoni st and/or a candi date

ghrelin agoni st,, ) . . . .
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 agonist and/or

whether the candidate ghrelin antagonist is a ghrelin antagonist.



- providing a nucleic acid according to any of clains
1 to 50, - providing a test system which provides a
weigrsalsion t he presence of a ghrelin antagoni BCTARW061003276
a ghrelin agonist, and -~geterm ni ng whether the
candi date ghrelin antagonist is a ghrelin antagoni st
and/ or whet her the candi date ghrelin agonist is a
ghrelin agonist. 59. A nethod for the screening of a
ghrelin agoni st and/or a ghrelin antagoni st conprising
60. Tﬁdﬁﬁleﬂfddl AobRiing te pRim -59p¢’fﬁvacd=lrﬁ§d @[hltlﬁt ithe déf@ﬁxlﬁhirigsle Garried out
phase, preferably a_solid phas pr.ovi

such that Fﬁ}é %ﬁeﬁseée*fhfﬂ&e Ehsrimicliee @%d aﬁrryplafedcmhﬁ@alldl%e sh,reﬂn agonist or by
didaey &fehablogiqucl eic acid according to any of clains
acand 1 ?%. %éﬁlls | abel | ed, - adding a candi date
ghrelin agon|st and/ or a candidate ghrelin ant agoni st ,

rmn et her the candi date lin .
o1 AT UG og o BB e PO ShietieRmrlg eny of claims 1
to50. candidate ghrelin antagonist is a ghrelin antagonist.
WD 2006/ 108599 PCT/ EP2006/ 003276 72 60. The net hod
according to claim59 characterised in that the

2. ARl b iiehl Sl 60 then B AT ok 8B o] e DRARET

ghrelin agonist or by a candldate ghrelln ant agoni st .
%ﬁﬂA‘klt faor the detection_of ghrelin, conprising a
63. A ghreligiagonisi ebtainelde by iy mefhad W@rdleg i Alaim SO md &y 62,
A ghrelin antagoni st obtai nable by the nethod
according to clains 59 and 60. 63. A ghrelin agoni st
obt ai nabl e by the nethod according to claimb59 and 60.




