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WD 2004/ 024183 PCT/ DK2003/ 000592 1 | MVUNI ZATI ON
AGAI NST AUTOLOGOUS GHRELIN FIELD OF THE | NVENTI ON The
wones@niissnventi on relates to therapeuti c vaccPO@DK2N3/000592
("active therapeutic i munothera- py"). In particular
it relates to therapeutic vaccination that targets
aut ol ogous ("self") ghrelin 5 protein and therapy
targeting obesity and ot her di seased characterized by
excess body fat deposits or, alternatively, conditions
IMMUNABATIONAGAINST 8WF@LAGOWSsoaHRMENght are of interest. The
present invention thus relates to inprovenents in
t herapy and prevention of obesity characterized by
FIELD §ﬁq.ﬁ§slN{/€,\t,T&gﬁpOS| tion, but also to inprovenents in
erapy and prevention of conditions characterized in
| oss of body weight. Mre specifically, the present
The presene mvestionpeiated Qo Yhateseusic vetdratiof lacilevherapguticitinmgothera-

pY"). I“u#ﬂgﬁﬁg F quagg P&lﬂe}aﬁaegglc (lgr.tc ngyor?%p‘:dr&&s EUEJI&&BQQ&*Q&IF'?BhreIm

Ies a S "n°or conponent s 't here

protein w%@sya@aﬁgggwcgvﬁﬁlﬁ\gamg @Wﬁb?lswe?j%@@er&ed bylf?‘F%ﬁsPﬁ@Y fat

deposifd sHYhIRdBSIVEY, tdhdtlons NheRXSeMmBrebsd indRpP SicighDBire of iiterest.
invention further provides a nethod for up-regulating
desired deposits of body fat by enabling the

The presesg ifventin thes %ﬂiﬁtﬁ%@dmoveageawgtthegﬁr?ve?ndrprsve”t'on of obesity

characﬁe&l’i@@ B aké&sé Redesdsition, Butjl@cioamptivbeentagn tiepapyodandi prevention of
COI‘]dItI-OI’lSn ghe rac‘%enz%iljJ f|r}c I%gsl Qfgooég vjelﬁggﬁn %Qg%ﬁfﬁ:‘a yp I%he ént}gent invention pro-

1on a provi
vides qameypéﬁpr T r@Q@lﬁumg (Undesirpsy deppsits ofst a\s evﬁhhng 5*3,6 prgguction of
annbo@h@? aé@ﬁls!tfgh&ﬂn BP boREgHehEL OB eRBf ﬁ%h}ec@sﬁﬂerﬁ@m\’ﬁaﬁﬁe&b@yr of

suffeng% 5—88{) (H)sz |8v<?J[)2|\é$ E%«éegg rga ldeBosbl‘tfolngLéﬁe mvclerﬂlornrf@&”gr pr%w?es a
method ficormprgaletingydesired deprsits of bodycfietiby erahiienths ripdudder of ant'bod'es
against §htefin @F‘Qon%ntantls'tﬁ‘@ﬁoft |F1 @Uﬁfe@cg @Eﬁermbhﬁfnew ﬁ']rﬂanﬁ_@l@of suffering

I nvent | on

from ql’la'aé\ﬁllp?ifl(?rb g{u]e Bwe onaq{soﬂ @‘ﬁ&lggs %{ n%e%léodig ar@ﬁagpg polypeptides useful
in thegeahythegt adles| ami"focthean@jlﬁsbrﬁoﬂpelpndetsrae sweh. idebsensbmpised by the
preserlt IN\%prrPE\'eq]%cﬂéﬁl Nt QTBBARY thd I'n%\ﬁecp BWISép%HQQas well as

eptides or conprisSing
vectorg mcetnomgmﬁﬁm%.n@a'eﬁacgsﬂ fragapsntsind ot Felf |89d C?'h%ﬂeaﬁ@géfﬁfmed
therewithv R¢ in@BnteinStsoprovitekefor & aietbaniou gat igergtiicatidnof @eplbpuks of the

s B ALK R LMD 5 s o
tions qompsiing gnadéied WOBB?QRQ‘FF er mraemng RcsiRAGHSEnSR igg medifig poly-
peptidekli fiflly ShabesemiiAvention R&oPudviddsTor cbpyRbrpiHrglircodpbitie iresuno-
like China, Latin American-, Mddle-East- and North
African countries are now report| ng i ncreasing
i ncidences of obesity anongst the popul ati ons.
Despite public health efforts, no marked shift towards
BACKGR@UNDMOEITHEIINEENHONSs is |ikely over the next ten

years. According to recent statistics, results indi 30

that an estimted 61% of U S, _adults ar. ei t her

Over ‘%‘ﬁé’rﬁ%\’ietf‘@?td%?de&bt@§é’revd’éeﬁ% 8@0%'% B3 rﬁ5§“§° Mg PP propor
tions mataely i BM Umitedéstafies and Ekidpeduiaatso develpingmouintmies like China, Latin
Amerlgﬁwt el(/lﬁi]d%)-Eagf Ad NIt G RhirReale nd#ﬁéfbhlr@nﬁ*creasmg incidences

of obeégy@mﬁb% the [?c{gHEa%aégnQ%&q\@/bﬂ(e@a? , No ?’narked stht}t towards

healtHRETFdAQOB (IRIDEER th next ten years. According to recent statistics, results indi-
cate that an estimated 61% of U.S. adults are either overweight or obese, defined as having a

gens.

body mass index (BMI = Weight in kilograms + [Height in meters]?) of 25 or more (National
Health and Nutrition Examination Survey (NHANES) 1999). In the same population, obesity
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(defined as BM greater than or equal to 30.0) has
nearly doubled from approximately 15%in 1980 to an
webimatss 27% in 1999. It is, according to theCwWHR2003/000592
. estimated that globally 300 >m || people are obese.
Overwei ght and obese individuals (BM of 25 and above)
are at increased risk for physical 5 ailnents such
(definechgs BMI gteatdrdbah preswsiie $0.Myhee neaisdebleddreyp appraggately 15% in

1980 tocg}pés%ﬁa@é@b%qb(&b@@'Iﬁjﬁ Mi@ording/eehed WHD restimateditat globally 300
pendent D abetes; Insulin resistance, gl ucose

mmFmQWﬁ@FéPﬁ Hyperinsu- linenia; Coronary heart
di sease; Anglna pectoris; Congestive heart failure;

Overwe hrt %K@ obé%l ihdividhi A8 eI c@i@'a@@%ﬁ@é)tdré aBifdreased risk for physical
hi asi

allment§ |s§gbasaﬁh%alo %ares§%§,d]ypg§oa[t h &ﬂﬂ %ﬁ%qa?-g esye%% é{fshpld?mla,
Type 2 Castc@bul(nsdapendstebidoates; rinaulin resistaste, gbncwtlaho@ra@ﬁd‘*t@?”nsu'
Ilnemlalgmlo?lghf hegpt.niﬂ%I ?tAr%Eh% &Et&%eéa?dégﬁrve iPéé@trfaﬁLﬁ‘Haét@oke Gall-

trve as menstrual
stones,gqnoéqspyqtlgg ang ﬁlﬂ(é@tthlp%li >pou T?%ﬁ?ﬁrﬁ}” |8V8P§Hqc8m sle%l AR9E? and
resplratb@ﬁbfdblenﬂ:f Ghhrypdssficincas (sich @s sndancatridl, breasin pewptatélrand co-

lon); C%JE Idcgg |Ii)s 563 pr%é{{%nag Pgor for éqr%:p%'ugfi’ue I%'aﬁﬁ é&@ﬁ%s ('\‘?ér‘ng@uﬁsfrre-

distorte dy
gularltlaﬁdnf’eﬁwt»s eﬂrq&gtéas’tcyéh’flonﬂ P?dﬁ@”aHOPHOhUHE'éﬁ‘E éﬁEB?SrSHﬁffe'"CO”t"
nence)f Uﬁﬁhélﬂheﬁl{rgiﬂ:ﬁ%dlsf PSkhdgidal aiBiderse(sdernashddpeession; ertimg disor-
onl.c conditio C -
ders, dlfgor]:qdfbé)d rga??eh @Pﬁiorwese?f;ees\[:./eee?n ﬁg%gglttlpgoq{s@engéé%héeyfr% in
creasedniisthofaprématuse dedthdo eeripes Fhrontsrcpaqilr'wgﬁ that reguessthe pefiall quality of

life. Fuﬂh%d@@%v@r‘é‘%&ﬁﬂus%@soﬁ%&@ witrela \1I2 (ﬂ(blahr&redifbgﬂmbktehty in 25-35

vear o ok e i WAR RS RS0 e Bparas o ipos on e
to dischi@alatibn camenyacas pfthely fiterincluding heplvhecare @@ggmglpyment
di agnosi s, treatnent and nanagenent of obesity within

The dlrggli,éogg%lrﬂl%erg)lglst tgeag%\?gteam% %%@a@%ﬁ\eﬁhgﬁ&%ts ﬁﬁ\g%ﬁ‘ﬁ %gtlér{él ﬁea th
system2(has @Nlyi leben albsegsdudn adew Cslurudﬁ%@ dateAlthgueh thei rf‘thh%fiﬂ’QgY varied

COI‘]SIdél’gb&m s‘E&’cﬁéss n?aq‘(rn‘asrbgduﬁ@umﬂ b&ﬁpé&@ @oslt@a@?ﬁsr @pﬁdrab and to
resu rom one count

r
extrapelgis hareIts BRgLee OHAYY HorTer SEgsabrten B apgrhathesyeen 2
8% of Gfy @t} @Rk Rarenco¥dsi Blestecocmintriessara ptributable o olkdsite. Tms repre-

sents a pn%fdrtf%cu% of t%%né'l%ealg'?\g}atré bBddBRs Bmpdrant Wah f&f example the total

onal ts conparable with

cost ofgBFRBIiBerap e GORANtAUBERCI A RERITE GPre KRGy, fess developed
health Ratcedeterls dfgeagibpicdcdiaaidshs tiadeta Bsewnceseisavare EWHOSs

devel oped 25 health care systens of devel opi ng

countries is likely to be even nore severe & - %. "
Overwelgt ol Geica A5 BEE 1) IMRBLATFE I PIRD ST SRS AT Consumption
and/orl iR¥@IbROpHyXIESISBtIWE . 6 each indhodsyipily eveighaisdhe result of a combi-
nation orf] 3e§&%ahﬁ{%'8}‘é b%ﬁ:gwcﬂl%l' é’ﬁ\yl%nm%ﬂfal %ﬁ:bra‘l %H‘ébé@‘%konomm influ-

resul t nbi - nati on
ences. g@qﬁ@tnperal Aeq awon@enﬁabﬂaaf\?r%@rﬁé?rge SRR PUARIACAFTeioht and obe-

sity ar@%r{)ﬂﬁé‘khe @@&é@@p@ﬂ@:ﬁ%ﬁ‘a@tldnﬁfahw int@neins Bedigndddar prleven-
tion a%c{:tgﬁ%g]v' F‘l nﬁgt%%g s%@nes I’?av%ra% oﬂEt@&e&g{%ﬂr&&H@&{ i Jb%snty by diet

rovid
and exEppey teldncetsythé oisk Eactqrsamsn%ﬁmdlaﬁ@é? Jamatiealy- H'éf§it5'i‘ﬂ$8‘yf Byese

treatn@n?é’% Iarbb@%n@ur&e&ﬁﬁ AitARMNbilurEefeaeadityosob Uthiemillta\reay be due

denpnstrat ed t hat uctiqgn.i.n ohe
to a CUIRRIFY PR MEEhRnEE t"‘ﬁ’éc A7 ERUPEHRTSS if%@rqtusonévdvea\&hen%gd supplies

were ahraliEdld. Tak Inyechdnéro ntaymatiebyte uoheqeaset:l repgtiierrefeegnge for highly
calorlé]ﬁ[ﬂ@lr);(d 3%ﬁ§§é§%&’v éW Jnrd iRcrbadel Lﬂlb@gén@é BetaBABH &0a RRPonse to

re ha to a conpl ex body mechani sm
d@“”%ﬁP%ﬁx$ﬁS@HC|ent ti mes hel ped us survive when food

supplies 35 were unreliable. The mechani sm may
contribute to increased appetite, preference for
highly caloric foods, reduced physical activity, and
i ncreased |ipogenic netabolismas a response to
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di eti ng and exercising. WO 2004/024183

PCT/ DK2003/ 000592 3 Leptin, discovered in 1995, is a
waaonesshi ch suppresses appetite. Produced pPCHmaki2b08/000592

in fat tissue, leptin circugates generally in

proportion to fat stores. It encourages people to stop

eating when their fat cells are full. A newy

Lepin, dRsvowdrie oS AEMIBOB)ChPPERISEH AR EeHiEd Rrnarly in fat
tissue, IQ&Y@CIF&G%t&%{Bﬁ%Hﬂ? i€ hloB6ition It BEr&m Meerdcduggapdapletto stop

eating Wne@gﬁgsfagrcelﬂweéwg\%e rﬂavxhd %:){gre? ans“’uor‘rflen{,gQS{;gaQIgg Bﬁ)rléﬁn seems
to haveltR€ epicaite sfildty e hamp@B-a gistr)c, hashiood thet ihAs) b@ﬁneléentlf'ed as an
endogergéu%%gné1%[ﬂp@grow B&#ﬁo‘ﬁ@i@ﬁ) §éﬁ<§ta%§l@eh€é&fbﬁr sGKQpé MR (dS-

] Koj | M et a
R1a), which sHEujateorawEt hqrmoaayecaﬁafﬂwﬁfatﬁar@ﬁﬁa% bat, Na-

ture, 19658482; 65Eaércwamlr§mew e@bl., TréndElin Bndovdoaipgnand Nmaacwusm 2001, 12:
118- zzz?ag@ya%ﬁ &t 9§I|nlé)1docﬁl%ci %té%?g@@é eéSV%eril) Hased on observatlon

enic e I'n rodents_(Tsch op
of orexigeniafnd aNaQQﬂne;: ef@@tion rogigrts (GeRhop Meet &/ o NarER A0et?” |908 ~913;

Wren ARNAQE! EMJcﬁ@MogﬁQ@@o 1414376325 RékazNakaezas/q Nedrea2001, 409:
194-8; galgm glse Oagogf%ce) 2@45§?&%§hﬁﬂaagh % ﬁ%nnagI'ole fcir ghrellrrl in the

regulatighroé Eheray halahes hasdpeh assumeddinus Ae Naipre RevisnseNeesdsRes 2001,
2: 551 %%S HBﬁ/gtr('l'Ln(!ﬁl‘b aIAEnmﬁﬁ'lHBISgﬁQ@DﬁV\ﬂZMF Q$63—9§1C31ud|é’50|6h1/e revealed

ot 03 ey A e i PO S g o w
al., Naturd, 2900,008f 1 3)Hnddpendasitly wii ErEngss meg;gwtfghqmn@ﬁ%@j:@gsmakazato

M et alog\@m{%yzdoq Cadggieslﬁ]_é“)chpiﬁhr%r%tsuﬂ)ﬁc@ infushé af'gBirelid Milo short-

ndependent |y ‘of change n
term l@@@ﬁ%ﬁtm @mewﬁ%(\w tif et CI'E d°§lé\‘lf%ﬂvg* ac%gﬁpo‘{?g?'gs%ﬁum
mings Ii@ét 8) (N Eng hweans002) B &cte3- Bmﬁemrtsrthaﬂf gtghlireleveis tisegjustopefore
meals ﬁdo W&Itfogocggtlﬁ &FJnﬁﬁss?%vétQB%HH 98t tﬁw i rngi@taft@J' meals. The au-

ri

thors rgpotaesme(tmagﬁg qg)swygd pmgal ng;ggasei:gQ%er% %’ B%H %aqt ‘H}Slt he in-
crease@ihfe@élb WithQYi®J)-Eerini f86d fedGictibeinay eﬁntﬂﬁaﬂesto dndgexiand pbsaidy other
triction or Sta vat I -
adaptagfareseﬁhah%%f)g\pa%%egg viallwe[%% gg]gnée %%g@?%’ég @hrksé'tém vﬁﬂhyche evi
dence tias ghretid aps@nﬁwabthahUv@%@s'éOflsrthgtgﬁfF Lnewe teegplage %f@f%va?a'ance

(Nakaﬁﬂﬂl;/lte'i‘%{ | Ratukd, Q@@? \}on JOQVﬁézﬁSWGJﬂwmegDEetﬁl o) reported that
Stri c 0

the preomélrplasgﬂ%glfrgfx tﬁ\@'sl‘rﬁﬁ ‘f‘& 5] &nlgﬁlécegpv?ev@Q§c‘?§|s bg% more weight
an indibrlualrtee. losEhenet Higger yhe mstdntsunsm@m "\/@"tfh“”t In¢eie \ihis 'ﬁ@ﬂé‘@te"t
with tr{< I’}@Eoﬁl\l@g.gkﬁd’ﬂ i HaB ahyR e ﬁ@ll@rﬂ'ﬂ €erﬂﬂ‘é @asord sradod@meight. Fur-

thermoygt i Mas ?%&Stfd ta%ﬁgaggggm 4‘>u g;)ery &ﬁ%—ﬁﬁsﬂaé’caetﬂ%"tyt m:glkg(!lly sup-
pressed 2BE:Th e pbssibly battrildfing he ther \eelgtgtaltedp@% gfifect f kiby-pass pa-
tients. lT%V %k/\?%—is? %l{rﬁgﬁ/?jre\%?\?&hg 5 gfrndcﬂ %@@ﬁome%texb%ﬁ to TJ?D@ and this

nore ndi vi had | ost, the
lead tcpgggcrgap%tm |gh@|@@§@upgprgqqu@1e§sna|m8§,té?o§ detﬂq‘:agqg(ggg% reguctlon)
IntereStHYS), $hRObf th‘éﬂ Hybastshﬁtnbr)t@@éd&bﬂﬁdsa dohmletg huse bf intdnest imfood subse-
quent ttchg“ﬁrﬂggrgtlog w |c r%ag/r ugg(ykrﬂe él(_%?ﬁé%‘\t 9&9% s\é@r‘n gllipéhn EMHuctlon

as rc g)ass surg X
Thus, ghrelimdeeschlax @mlmwnm«@mbﬁs'%@d the &8 ipr Grp@ikpe reduction in

ghre|uJ1 ?%@hf’aonﬂﬁ%ﬁé@ bétn‘éﬁ’@tdnlj&’gbm@ @Idtlﬁ? idhéessestizy hdr-1r. @dsiag mgight /.e.
fec nts.
reducig PGS SEETETE 7 AP oRe o eaTLe FRER SR Ia g o

to food and this lead to a decrease in ghrelin
production to | evel s al nost not detectable (>75%
reduction). Interestingly, nost of the bypass
patients reported a conplete |loss of interest in food
subse- quent to the operation, which my be due to the
significant decrease in ghrelin production.
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Thus, ghrelin does play an inportant role in obesity
and the need for a marked reduction in 35 ghrelin
wonrodwe#isdn i n obese patients undergoi ng di eti RQTIDEK2003/000592
essential for 1. loosing weight i.e. reducing excess
body fat, and 2. subsequently retaining a diet-induced
wei ght | oss. WD 2004/ 024183 PCT/ DK2003/ 000592 4
StructuBe pfigitreline of ghrelin Girelin shows a unique structure

with an n-octanoyl ester in serine-3 residue. It has
Ghrelir}b]sgw?)ﬁF gsugl%l f:rHc UFg v fa'n rnSt %V\f ers e%' rqgv?ﬁn %r&ﬁ&%eﬁ%%g been
shown tloai $he fingt Eewt ieeidues Qf\moqgg:mglo ﬁ@mre ghreﬂlm %Iyp%e'f,ﬁea@ -octanoyl)-Phe
segmeﬁ&%ﬂ%ﬁ@%h%cﬁe c.%lmpon’e)iQQ@)chls EergﬂlégbédfhaSethm& 80y20d00).

other proteins CGhrelin has been identified in the

human stonmach and i s honol ogous to rat ghrelin apart
Ghrelirf's immoléyyahoiaiteraprdtegids Human pre- proghrelin, isol ated

froma stonmach cDNA Ilbrary, consists of 117 am no

n hr 0
Ghre"']a]&a@ﬁ%e%iq%nt'%fﬁg H%ﬂ oeg str?o Ig acr?leS %%Q?Jg%ﬁo Pa{ {/]re“n gpart from
2 aminanryidet fienampre-grhelekeim igpdased tles 4 %@ﬁ?m ¢RINA Et'%fa'fyaﬁonsﬂﬁ of 117

amino g&l@é Gt 67 h@shdh Bféﬂro@ﬁregmﬁ% |8|2 @Qf@ntlflal | Ghrefod@Rtnot Share high

f eed] dul at f CNS
romoI R G GRS Ee T RO A S0 Pet al r 2001

Masuda Y et al., 2000). Specifically, ICV
Biologie& Heii§tdrdht«R of ghre- lin stinulated gastric acid

secretion 1n a dose-dependent and atropi ne-sensitive
manner. | m nunohi stochem stry denonstrated the
Ghreli isdbeughbie Jfer fFeaslingdpmagghondh Fne RedHeRANRTENSY conre! & gptric

functioh D& Wettéfl aQbOﬁnldasQ@E SQdFRl. PZOU’(Dl)I @lﬁéﬁlcﬁlfy, iheadrainistatiersof ghre-

20
lin stm@ﬁﬂ:ﬁg fg?%lac a%{gls?%*ﬁiijo(ﬂ(lp ﬁ';\ec{os%% nden doa]t{%) r%?%e&\glt&(/g Haﬂner Im-
munoMﬂs@W1$nyctantqmstmttepl|th¢1an@op@f Fpse@gpr@sm| I@Q’pﬁ gucleus of the soli-

tary trgéteaﬂg'de@)n*ggr' n\(J'ci'éMs Bihtrh@ Y8286 h&e ORsaki\ga R:RAL Eﬁé\@éﬂ i 2001
neur o

that: SEfE{Te G G OP CHPERG B F RSBy PP PRV DR ot and po-
tent o@kigerie (feeding)cauaiv e thiroughcaptiom as thet oy pottéamianewrerérfidaiveand Y(1)

{ e a ischarge in
recept8|e E\Fh | G Ig% (?fﬂ [_Ilg @?ﬂﬁ\? di8ireddchaskly 8as-{rh@§é°g pEEdeftSdischarg

orte
contraghﬁoathqw a@@ﬁél@@ﬁﬁrﬂ@@'ﬁ%ﬁhwnﬁrﬁ@egF%%%M%ﬁ*p% évﬁgaésead‘d others
(ToshiRyi i @S, DgO1)i rapartddthanghrieim gdneatxprassien il thestanoach was increased
n role of ghrelin As well as
byﬁﬁgW%WEu gﬁdﬁiwgg?égé% exogenous ghrelin also
i ncreased food intake, caused weight gain and reduced
In vivé démotstdatigabt e role ofigheliand rats (Wen AM et al .,
2000; Tschop Met al, 25 2000) Li kewi se
|ntracerebroventr|cular (1 C%p adm ni stra } g.%f d weight
As welj BETeA=Ing S5 ISR R-8REne BB dap MRt (o /A cpfped vei
gain ahoestuced fak etikuatioh odyicasing Indts (Radn AM et al. gAI08L Tschdp M et al,
2000)° B ngﬁ 04 {ngjal:g'gﬁl}o%gﬁculém@é@aa%ﬁ‘qm%uatfcfﬁ%f'g'ﬂgelﬂ%o"&‘e‘h@rated a dose-

cose agn1n|strat|on
depenggmt 'Wﬁ?asew foQshintake ﬁ@‘ég?qyd’i‘ie'ghFhE%teseélﬂﬁ‘ﬂ F%‘“ﬁPB??BH@?P”S were
mcreatsétﬁﬁy £BiR] 4wy werd ragtiet! ibg Re-FerdinigSriondl glicnse adynihatriatign, but not

h L
by waf:eﬁ '?P@F%%‘to :TIIQ%See?L‘,tﬁortsé ! EeJ“%BPéM@n rﬁ%@d%&‘ﬂ%@% ﬂo%‘%?@gﬁﬁatmg

1" hetessd
GH seatetiorf, mu_s)thaéwewéﬁlﬁamwhphan ingrRoee |lmmﬁsabpvﬁ/%‘r'9@t?vu'ﬁnecessarv

NakaZabem %YQP(M@@bﬁloﬁ&%E@iHa@@hrem{ |sGﬁ1\ﬁﬂ\@¥i ih e mgdogslSnic regulation
of enelgrg;} lirzfng%{sg%rsro Xrgcntcgzre lI‘Iovaeatr#cnljare I%Eecp O & ghgglrnesltrong@/ iRk feed-

ing in rats and increased body weight gain. Ghrelin also increased feeding in rats that were

genetically deficient in GH. Anti-ghrelin immunoglobulin G robustly suppressed feeding. After



10

15

20

25

30

35

ing in rats and increased body weight gain. Girelin
al so increased feeding in rats that were genetically
wdebismnerss in GH. Anti-ghrelin i munogl obul i n &CT/DK2003/000592
robustly suppressed feeding. sAfter WD 2004/ 024183
PCT/ DK2003/ 000592 5 icv ghrelin adm nistration, FOS
protein, a marker of neuronal activation, was found in
icv ghrralsgadmlglstr@hﬁorpfpﬁmrgzteinvrp@mrla@fci ﬁehroﬂh‘eaCF'\éi}lﬂ“aWP%FPuﬁf' in regions

of prmfa%eﬁrhﬂwbandlcé’hﬁ |th@+é@9laﬁ§h’ bf)fé‘éﬂlhb digclYding HeE@opeptidd Y neurons and
rel a

agouti PRt arPE PG R BT P VR A gLt [ oratB Yepg asoutrre-
jated ppotobaibalisabo bivshiethdghedfeeding nalurelstladgreetiterne.CAPastifin Y gene ex-
pressicﬁ::I e cfﬁ?de@?ﬁ'ﬁ %Qéd Q@dl?(g géd‘d‘lu%tlgﬁ( lépﬁrn‘éstﬁétocﬂe@nga competitive

I n-1 nduced feedin ctlon
interacfpRBRER Ghiel aNg BRRIN teegiBg T PRI Pl FoTuded that
ghrelingh bqjhimola@d mealfatdrrof fsedirge th aditi@gtol atrhastudids ghaslin has also
been illivtge trliaitgc{ % o %?glin%t{éﬁgtugggrl.%lvélg o|‘ ﬁhr@llrpb%(rﬁbl%ltrggédca two-fold
hediator of Teeding. Inh a on to ani ma I es ]
increagght BOUrPriGE estiss and dEIPPRA 191 Ig¥riLHIthip 1hoyf Rbeatingf(see inset)

suggesﬁinb mh&ajhréhh Wy@%n ||h§&/r€ér£t roie nghfeeihi'tiﬁtiﬁeqsmsmg at@dmings DE et al.,
2000 % i ot e T i Buifs TR AR SRS icare

in humgpg §@etn A et #at208hr-el i n pl ays an inportant role in the
initiation of eating (Cunm ngs DE et al. 2001). This

g nfjgrmed b ? wi ng that ghrelln
Treatme rcobe5| at pre e\ﬁt%};l}jlgnt% fﬁihpe ntake in humans (Wen AM

et al., 2001). Treatnent of obesity at present and in
It is edtit@itédithdt ordwhese B&iviesmBadnd Batmibionpedpis i thet\Seea oBebe and in

much %ﬂﬁ 1 q%plnrle& \9&!00'&\?snk8dé&etl%1ﬁcrgﬁa% 8\699 F‘TLO/aBgr yé%r F]oﬁowmg the

WIthdrawelrcéagwlm*geqiyﬂeaﬁome T%kﬁbfory?@‘aﬁbe@‘dl nhévmr@wf'??és was re-estab-
lished M kib\dhbarhodf, wiah lkive FLapronddsabtolte diitie@tind (Reductil/Meridia), for

b L
e S B 8 R b
provedsiThatwosldiohesity Reatiset fids/boen |pdad&)ted fogreach&%7 billiapgys3Q0g with a
compo@ﬂg afphid Frofv\k'lﬁ H%@Bf Qi‘ 1‘9@r'l1h|s rﬂ%&&s pdﬁé}&ﬁll R&E&lﬁlsé?d B@Qﬁh‘\@@éutlcal

OI' I St a

compaR L PRSI Hop Al BT B s Sh PeRf B otgauenty the
numb&Qf 8rwistit deveRPnentrpaurisknahfoldhbvey tiospdst 7 ateersdérggly. diggto an in-
crease, TR Lﬁie-%é%ﬁes@é&ﬁ Q&t’i\ﬂ#eshﬂ%rﬁék@ﬁféalmgm%%hg @l'eatest attention

anl es rioritise the identification o
includg AT BBEAI e PoisS A ESFRRGLASRT Fy (R HARBS Bpianocor
tin 4 2dbhigS; bt ldpiirebgpnaes tLepias agomm hasef péated w stortnhd igrassst since this
medla¥o$a£ g’blle gﬁké’e fg%]cﬂnéﬂo ﬁ/elr Bacefif mﬁla't Qnﬂhgf Gtgésg'nﬁﬁ\}:duals pro-

earc rmaceuti cal classes rece|V|ng
duce rggfe@v@gpf Nk AR rebiantita deniind as dpvehBgeatich Ay Aterpdives.
beta 3 adrenoreceptor agonists; |ipase inhibitors;

Ghrellﬁﬁ%jﬁgge%%r or%%f ttrl\epwésta&glq\'isﬂgsbd-eéﬁlq% {8k rh A8 9RIdTrdbesity. Although

Ve Ccreate ormof 1 nterest since
sclentists anly (4GRHTRE Grali 15 695, (ToPTF SERTL DT RBATYR) 16 pbAnce have alrea-

dy bedeF@thADERFMUARERNS sti ﬂﬂaiateoﬂbeﬁ enthlechut ipthsalaseyrioaredadieed in
obeset%ge%tlg§¥%$§?n?&fth§€ &n Ah&dib&e réc‘pr%gﬁt aokéyer%%hlgtcj?%? fo%'a'lﬁ‘cgﬂf- Field-

ernalves N represents on
leadenstrarramibt betiesnihat fugthist essiiting af herlinaciivityt 'Ray pifen ythgrapeutic tar-
get afekd Xnta&érﬁs]ﬂ@ﬂ%hrelﬁﬁ&e@éﬁtbﬁblﬁdlﬁ@ laye érﬂ@r@ﬁﬂgfdseacbf@hhe&dldglcal op-

oo e S S AR e B e v
screefiopdf ghmélmkrecdpier uitacomistd. eepite the @oteatislderdiug disseasy, ghrelin
recep{(&?taht%ﬂgrﬁ ts Hg\géeyséﬂta gpﬁe_r?s@taltﬁcm& tﬁ@ﬁh@k@tﬁorf @“FH QF R of Qatents sug-

regul at or of od | ntake, Field (; cur
gests g Sté%mP'ﬁ&t'esf'UF“f %P”F%W@fu HS'S?r"b%‘ihslpir%° F?”&F?V“Hﬁé*’”g

offer a therapeutic tar-
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get and hence antagonists of ghrelin receptor binding
are energing as a pharnmacol ogical op- tion in the

wonrestoaeiss of obesity. Correspondi ngly a nunbePCoMK2003/000592
tools are now available for ¢he 35 screening of

ghrelin receptor antagonists. Despite the potentia

for drug discovery, ghrelin receptor antagoni sts have
the deveaegsméra Appedn aalaybrostghtht peteptibl sizeaafiton okssity Mmadkas@pd ghe rela-
tive paL\%gt & atﬁ'tlégts agg%%ﬁahttoh:ﬁe rﬁ?&!ﬂ} MRLES Hh GRal@¥e BEiIN0BstliMehe deve-

concept supporting WO
Iopmentzqfamsezmtm@wm@@%/ 000592 6 the devel opnent of

ghrelln ant agoni sts, the potential size of the obesity

Conditiong x_\;ﬁ ére %l %C;eg% i'ﬁetJo%[ fﬁl 'Cgl\‘(gﬁplﬁ%ésty of treatnents

now 1s an ideal tine to
invest in the deve- |opnment of this exciting

Patientd i’lﬁ»‘ﬂ'eﬂﬁ@ﬂ'bm(h curalss of Geaaties wonk! henefitdram an inoreags & befly fat, quite
contranh%)o n‘%'g a%gyearggcu%ed Jgegirtfﬁ%hekr)ﬁss %%Hjlﬁgﬁssdoség@ctWHePQtl‘ferﬁPBblém

I Seases wou enefit from an |Pcr§ %1am9mmns
seems tigdudya fagk of appette and Gt iNgrVicient 30esSAB A HPRIG s 2%
|ndudeQ9§ékkknB%BMQﬁkS Condi tions do exist where the
probl em seens to be a |lack of appetite and not
|nsuff|C|ent access to food supplies. Such conditions

| ude cachexi a and anorexia. OBJECT OF THE | NVENTI ON
OBJECTlgFTH%I%‘ﬁ'\Er&?Nof the present invention is to provide

novel therapies against conditions character- ized by
The obfd8P&2hE pREeAfinRNESS S tbWldeaﬁovée&uﬁpie@@gﬁlhﬁrnoenleblgycharacter-

10 by RRPHRATEH SE7°E DD b GRS T S Y ik ecing eneray expen-
diture g3" |9‘¢Ihzd'ectb||'hsmcap)1 assin (j\nptr@apb@m ig to p@a[dje ithayaRias arﬁ:l treatments
that lndlﬁg 2R 858edsB ”JPQ(GH(/ fheta fuAhEUEBiER s @eREIbp bf alidveeis @pinst

autovacci ne against ghrelin. 15 SUMVARY OF THE
gme“”INVENTION Descri bed herein is the use of an

aut ovacci nati on technol ogy for generating strong

I mmune responses agai nst an ot herw se non-i nmmunogeni c
summ&#ﬂép@ﬂ@tﬂvmwﬁ@mrel|n i nvol ved in excess body fat

deposition. Thereby, a strong imune response i's

gener ated agai nst ghrelin. Descri- bed is E immune
Descrifppdgsaginid 1A UsF ORULHIORCENARY RN fﬁr%%?‘&ﬁf‘i“%ﬁ rong |
responQ@s%?glahJs@aﬁ: gihervage ﬁ’dr{ BirhalidgenicGEIf-poteinpglsyliptimmpbvedfin excess
body f%té%ggsl grs b\zlsass I tlr%gnuWe rQ ﬁ%ﬁgeeéﬁep&géédfa@bnst hrelin. Descri-

an i ncrease in ﬁy tion of
bed is Blab theTﬂJrepdaratIQreﬁ aunfdb/@f&tf\eé fPrl tbe Pf?é’e?té%‘u pessiiie gyyg or alleviatio

the syr%E{omsJ §s0eh fitdrdbdgssbhaled vithudxbeds batly Fatlepasisnbwt also for inducing
relin analogues of the present invention seemto
m‘mcﬁ??%@togﬁiglevatlon in serumghrelinin aninmals

i muni zed with the variants. This elevation in serum
The Ia%@lr iRbictidnSs Bfecresmmedtitae s@ﬁybnﬁn@ﬁn&lh@ Bt iacmintber nEingag®aenic

T

Intake 1n
animafsumiulized with thevearzate This eldvetien @tseﬁgn ghrelin jsPqcafppanied by a

signifi& %@%Fea@&‘r’ Bl WRGHR i 2 el i@ LAGRH RAmaR) e0brDthog i she animal do not
11 In an unexpected alternative to the direct
exhlblhamnﬁfeeﬁda‘ma&ﬁ fodhrelin in subjects that 1) woul d

benefit from the physiological effects exerted by
Furtheg,htrh%lirll&e%@% GitcuftBing aUeelih e efsaRAddrtaytive immunization against autolo-

gous ghrelin an unexpected alternative to the direct administration of ghrelin in subjects that
1) would benefit from the physiological effects exerted by ghrelin and 2) do have the capacity
to produce ghrelin themselves.
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30 to produce ghrelin thensel ves. WD 2004/ 024183
PCT/ DK2003/ 000592 7 Thus, in its broadest and nost
wqgenmariakisscope, the present invention rel ates POT®K2003/000592
nmet hod for inducing an i mrurre response agai nst
aut ol ogous ghrelin in an animal, including a human be-
ing, the nethod conpri sing effectlng presentation to
Thus, in liebeparestiangd mashoensral weerenthst Prasent iRVeRTMIGEESRIa ethod for

inducin§bh &&kiune r@dﬁ@%ag@fnsﬁéhtbﬂﬁmﬁéhrﬁmamh}?&ﬁhlfmdmﬂlh@a human be-
cons e Qn r .
ng, e Ry RAGOTaEC by CerbeATaRe vRES b 2 Frle giotem of an im
munogérocatiyleffegivesonounheft an immuriogan selected fremehe aroyalcopgisting of
the ghrelin polypeptide or subsequence thereof
- 55?%%€S P ogﬁﬁt@qupﬁpn n%nstu g%%Iegce tﬁg%ﬁg @Blﬁﬁ R? %En%rlmuﬁated o)
ahmlnmgwnzahm of the enipwl aitbshé ahrelin h@lywﬁ'ée ﬁbs@éaqll@na% thereof
n?cﬁl%&s B%@u&mn(b?gllwtllﬁeleg QBRSNS the RAPAI'D adidtbgals drramd, anae
chemcal noiety not derived fromghrelin so 10 that
i muni zation of the animal with the anal ogue i nduces
@t teasicenieoghrelin znatdgbe thas dncoepaitas intg Fheetame. malsculg pY least one B-

Q:Qll‘P@ﬁfoJerd? @hFehPr aﬂél §@I@§§t' e cﬂgmkbﬁnblemﬂi ldefvesigtorh QhidNn so

h

FRig AN B o GE O t&ﬁB%FP?P%L& P@L{CFW"F“?“”&F fatpodies

iagamitvghrelpr.r equl ati on of ghrelin activity. 15 The

nost attractive aspect of this approach is that e.g.
e i S35 B P S0 S PG 0] et can e sea o
either eftsat inagvo U@Nraretghkatlarpemhrellrapcpiwdaghto gffsice iy vivevn-vagylation of
mwdwﬁﬂﬂ%u stration of anti-ghrelin or nol ecules having a

bi ndlng affinity to ghrelin analogous therewith. It

is expected that 1-4 annual injections with an
The mostatirastjes specoofiibis iappropdnisdbatos- g ahgsitocanthe Goplyelrd anel/or re-

versed"MyI deriB&ic Pyt Féﬂe?ﬁe#&n@ﬂ@hrﬂzétﬁﬁs desbhitrsdt &f 4 ﬂﬂé‘i’apeutlc approach
ereas adm ni rati on of

I nhi
which @M?'éﬁ B ABHENGR Mg Mol e 4 @FO”%?‘Q%V to ghrelin
analogb&ﬁﬁhbremﬂlk lityis embctenithatst-Aannoaisnjedions mithan imdrangeiecomposi-
tion acgeﬁjdﬁﬁsto QL mk/Qr‘?dFﬁ%llI BOSuARERE 0 BBtdiNERE fed Q‘f&@q%écr@és admini-

i nvention also relates to ghrel|
stratloaﬁép%\guw Ibitgrs ASISPTelE 6y Haes PE WAITBRUITS %?g‘ﬁe?{@ (Sast Weekly, ad-
minist@B6e iANgmaar fvbaege efists heraadicallono whemeendgasase in body fat is de-
conposi tions conprising the anal ogues or the nucleic
acid 25 fragnments are part of the invention. The
invention also relates to a nethod of identifying
The in@dhion @16 Felafesgb grrelim adaoyuzk las agll as e hixdelc adid fragments encoding a

ri r
subsetr il Ao AuiRRRI bAoA coRipinh 16 MiEERer g nuceic i
ﬁa@ﬂﬁﬁgéﬁvﬁﬂtWﬁtﬁﬁwﬁﬁgmapy wher e nonocl onal anti -ghre-
lin antibodies are adm nistered in order to obtain an

o 553 s S A OB R 90 O

for prePRANIRESOMposition comprising the ghrelin analogues.

sired.

Finally, the invention also provides for passive immune therapy, where monoclonal anti-ghre-
lin antibodies are administered in order to obtain an effect similar to that of active vaccina-

tion.
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Fig. 1. Anti Girelin antibody titres in rats imunized
agai nst autol ogous Girelin. Goups of rats (n=10) were
woaowinased with different Ghrelin AutoVac pepPCU@®EK2003/000592

(peptide 3, 4, 5, corresponrding to SEQ ID NGs: 15,

16, and 17, respectively), wldtype rat Girelin

(peptide 5 2) or a negative control peptide derived
LegenD froorRd gBuRkpspt i de 1) . Pools of sera (after 3rd vaccina

tion) fromeach of the five groups were tested for

anti-Ghrelin anti body response in dj rec SA,

Fg. 1. ARRGhES IR GTSRl s DB R RO 1o PASTN
Groups cﬁylst‘s{(h):loﬁ@ér@ vaecigated Wltatiéﬁét@rm%\eelinflb&@/afm neRtidesdpentide 3, 4,

onding 28! NOS: 0817, Qlildfy@k rat Ghrelin (peptide
> °°”e%P8H8'§Bg% 5o a0k i1§;1egfaﬂgg?hée§§e§|h vl ELlll §'§ Eéé? ?tf,éi gsae\[jrjgcma_
2) or a rfegetiver cantrolrRtida deedfrah IfFeRePtids H- RA%S Jbtfdd 'Y
tion) frogﬁ%‘cﬁgyﬁi%@dggﬁi%fz é&télﬂ?t* ézdz—.GhIFéﬁa dmiti{nogﬁyggsmfnse in a direct

1 itrated three-

cash s Ui gt e o T SEAER SR M B e
fold wittda btat dilufioDak &)10. F$ g negativg@glytrq{é@rgrmn-%ﬁemflﬁﬁwﬁ ng ofjsera to the
ELISA pfa?%%ega-ﬁ??g E}Qgﬁlgwﬁﬁ&t wilid BepTRR BN 8Ladiiea @o aonveedted weldd (un-

g S 1 e initiation of e - Rate i-
coated) § The bigd|nggf GUB'sGhé‘g@ aé’g'ﬁ’?ﬁo'?gwe\%citjegﬁ?t&? ﬁﬁq{ I’??Fipogavr\}ee RS A
Ig secoridagy sitibddy (1000 Hiutieej Géko)gain is 15 higher in

animals with elevated | evels of Girelin (Peptides 3-5)
. as conmpared to w, apd control (Peptides 2 and 1,
Fig. 2. Bogdy yesight YEYPURIFY "% Food intake in i nmunized rats.
The bodheeifieathsi méaskesd ance haveekgtalharoses framgheiitiatign of festudy at
Time = %%%I%r&ﬁ%!‘aré Baill v@.‘i@‘t‘ RStHel 10WédRE of tHe stidyabuthe ofeighigain is
study Tat Time ™= 0.0, The graph shows..the I
nigher In oM AInIER EIRSEH 1EH8ls Ol GTIB LERIES it (91 Pafc it ot End contro
(Peptid&d 2eid 1ARppeceiélyy, the denpnstrated differences in
body wei ght are not directly reflected in the
cunul ative food intake. Fig. 4. Plasma ghrelin levels
Fig. 3. Fapdyai@ke HalfuauniFfdfai®s. Bl ood sanples drawn following
The foolihtaré irf tetvabgndted mtaleas neanwedeindesewedidn @Hgeypp from the ini-

tiation %Ifgti\lmgls%dy%?%n%j:os. r‘l%e%?iﬁl Mk Xseeirh @ativRFbodImtakeiover the 10

g a’'comerci a It from Phgoenix (CGhrelin
weels A aNBSEHo SHRY AARIEF S ST LT RT atey Aet are ot
directly fRAEIEE In BB Tumihevd foodtintalet.a from 11/4 are froma
pre-bl eed, while the remaining points are from bl eeds
taken 1 week after injections. DETAILED DI SCLOSURE OF
Fig. 4. FIEMP QR I€yeIsDB MPERNAFRYN™PS: t he fol | owi ng, a number
Blood S¥fnpic dFEwhIS@@wirig 1shef prstise it ordpeti forvalisedhe Ghepli feyelss Pooled
will be de. 30 fi i ki I%; Bhdenix(GhFdIRI(Rat
sero i g B AL ganod EXRLALBAALR Ak brbrcarder
Mouse} eRHA Kibraraerdipsrto thamepeagiHesss stughinsx Ty rfs"e??a?rgman/ @
from a9 Blecl AwAIMDEELFBGEINMAY paintaRTRIM blepdmtabén frateele pifertinigetions.
i nduces an i mrune response. It will be understood that
certain nol ecul es WO 2004/ 024183 PCT/ DK2003/ 000592 9
(e. 8 traditional spmall haptens or self-protein that
DETAILER: DISALOSHRE @F HEINEER IO ogous host) are incapabl e
of inducing an inmune response. However, sone
Definitikf - Proteins are, when fornmu- lated in very strong
T

mrunol ogi ¢ adj uvants, capabl e of inducing an immune
response in spite L . _
In the following, a number of terms used in the present specification and claims will be de-

fined and explained in detail in order to clarify the metes and bounds of the invention.

The term “immunogen” in the present context refers to an agent (a substance or a composi-
tion of matter) that induces an immune response. It will be understood that certain molecules
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of the normally tolerant state of the immunized
animal . In such a context, the "imunogen" 5 is
wohewu@borse t he conposition of matter (self-proPermKanasnoos92
adj uvant) and not just a single nole- cule. The terns
"T-1ynphocyte” and "T-cell"” w il be used
i nterchangeably for |ynphocytes of thymc origin
(e.g. tradftioB sl siiall HapEPO S sbif-prdten thahrrowieratef in Hediueleepus RRgHhare

lncapabﬁeﬁé Iﬁg aRAImARIE r8oh . HG\%E\%‘?rsonﬁ?’é%éle%béldsrbrE N@hen formu-

nmune resp nse. LI kew se, the ite
lated in vgy|sywpggﬁwgoloa|ﬁ@d]uga@§4 qapa%& pf mdnigjngbgn Lrl'gré‘nane response in spi
of the nbﬂﬁﬁl?‘%&é%@@@té/offt@é wﬂﬁiuhibél:dymmabdlmsumnga tortptioidet wemunkgen”

is there@gq %é:ﬁmpgguLXrﬁ Prtnlﬁ&gr %sel% grb% & Wkn! égﬁ&)@qﬁd&n‘d%ogﬁﬂﬁjﬁ %mgle mole-

mno aci d”se- ‘quence” of
cule. above-di scussed ghr elin proteins derived from hurmns
and ot her mammal s (or truncates thereof sharing a

The terrgﬁ F‘Efy?rnm@tﬂo%%tﬁ? a #‘ e V\ﬁ| && %ed“?rpc FcﬁgﬁgctaaWythr iy PpRGdytes of thymic

des havin am no fc g
origin wéint)pee caspokiie foa43|"P¥!55 @Wda?ﬁ% Bynwe '@Fp‘ifﬁé%és BrEIbEEh elper

actxwty theﬁﬁln?Jfﬁqun{@@ r@;*,d'bﬂge S_ﬂk@WIsé,Sthartern&ﬂ’IH I&ﬁﬁdct)dyye"tdmd “B-cell” will
rmis he ma- ture
be “sedg'ﬁFeé?haﬁgi?Q& %&8“@% C\Xe[irf’“eﬁgjgt’ﬁ gqﬁ?/e in propeptide and

the ghrelin pre-propeptide. Al so un- glycosyl ated
A “ghrefnqBﬁ?péﬁfndghfsq{e\“éin Mér&l’éd% Gerfdit€ palyshtidas pavihaatheainiico acid se-

systemare. inc f
quenceé% tr}fr%mf’ﬁ F%Uﬁga gﬁrgell{) grorEems Eerﬁ/edggow g?rf‘%rﬁssapda%lt %téér}ﬁgérgﬁms (or
truncattothehef sisgingfa su.é)s@ntlylmgqugt @frB-g@lh@?ltOﬁeﬁWﬁﬁmqt ghpelin), but also

polype;ﬁgjlééﬁé(\%é &e%ﬁ@%&d QBgned @@ﬁtlca| to )%‘efh@ladrdloghéu/\ﬁ\tﬁése doeteins

en usli erm ~
|so|atecbf5p|y Fpéll}ﬁr SB%OIGS' Trel%nQrﬁcEegﬁ)a ége {eﬁ@l’ lr}chu%eg or} §1e t@rm ds bolthnthe ma
ture ghéikliaglepbite asswalbasterlel ghrelbrpropantide gethihe gldﬁdrm prﬁé’g‘éﬁﬂp%e A0 un-

glycos;k:ﬂ?d %phg%'f 8F1|%|ub€vhtcﬁea% dparkd |rpbttbﬁéryoﬂ@§;i§$em tal‘temghdiéﬂ within the

protein

boundasige Bl GederTs apRet s haHRTYRrNe P alvapiahigp r?ﬁ&F =i vg" ?‘ngse of
e.g. yeh&s aﬂoﬂhﬁﬁﬁé}e—nfaeraﬁﬂmemamoﬁtséxpgdssleh|sv|stg|1hstm1§h<arhql heweyer, be

noted tggf \?;lééé\oltrl]mrageé\e%errﬁ h% ghﬂeﬁe%%egglﬂ'@ it ‘ssin@ngaf ﬁlat the polypeptlde in

en su Jecte to ch t gege ta other
questiquris nomeally nepriEIURCEENISYREN Bresaikerhte 108 ANEN]) to Be UEH f' é‘

words,;tﬁé gp,r@fm Eéntﬂ)é]j’ﬁ.d@ﬂs asghb@tlamm onp@lamptandbgﬁe)ofasbl;é:; @iselfdpragein
artn HBRimal

which iR Bty et g TR R e ap R FhrSfl bl

questiof. ami no acid residues) and/or it can be in the form

of | nsertl ons and/ or deI etl ons and/or substitutions

A “ghri%I oggg’r |§|§| %\r@l y&{?\ﬁj%‘) e I’?cl’?msn@eeﬁ(‘s'ugjeéég Y& Gﬁé?wgeﬂnﬁ% pri-

S m are derivatl zed gl
mary smlcewlfesh acdhangeeands- g ches's itemfore] BRI HFsueT E'apo“fqulf'l%e toa

swtabl@ffuﬁmr ;%rh{ér (. é ascméHbéjmhﬁmﬁHW e@uctthr&textlmewelsm\@slnm C- and/or N-
vacclne 1 n

B

deletiongTaidiot yulsgititions irgtieedhireiin pSlyeeptuigé aém'ngamslé%ie&?ﬁal%g’tﬁémm'

EHR 2L RBLEST Greifh ROB&IIEe Eedhd Sisdifsian babwel bdifica-
passeé 8yFHc()ague aas def |lned@4?:5 above. WO 2004/ 024183
tions qﬁG'FYeDP{ZOOB/ 000592 10 Wen using the abbreviation

"ghrelin" herein, this is intended as a reference to
It shoulg %e Z?mmdébotha\.ame%sé &4 lé%@@neoif'u aMdrikrydre. @h @nine dnalogoe of human

hrelin wt" he [
ghrelln could be lmaglned to produce thegde5|red lr}nmumty agalnsgbhrelln éJCFI QELbF a
xeno-analogue for immunization is also considered to be a “ghrelin analogue” as defined

above,
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enbraces both the propeptide and the mature peptide,
so mature ghrelin is ternmed ghrelin- m Mature human
waqghowleasds denoted h-ghrelin, h-ghrelin-m andgCmmKk20/000592
mature ghrelin is de 5 noteqgmghrelin, mghrelin-m
or mghrelin-wt, etc. In cases where a DNA construct
i ncl udes |nfornat|on encodi ng a | eader sequence or
When usih§) ée apBtedidtiah “glidelis” varéih, irm(srlsrait¢r3ﬂeb@5 @ retgrerfce derheramino
acid sea‘Cﬁ%n{ e&%*wnd%% r?%?%lﬁ](aﬂgld&ﬂﬁ@@ h ‘?elm"’%ndj r“gﬂrli‘liﬁh At ﬂfe@élﬁ) This term

nmean both short es lin-
embraces ah {5 RIAPAICREN tha SR SPHSRT GoseDT AT FrBRY Tire

m. Matﬁr@ h@u@n@n JAtNA |s3l@‘ér®tefcﬁl$-lgd|tées,, h- glmtélup—n'i yand hurprephatdessghoélin is de-
noted m g rﬁ,ll sr%?glhéglg r‘;’\lm nlﬁe%l?‘%mil WER cdgr(?%asegWhtereJ Bﬂf\%onstth!%t includes

nt &h o I Ac roteins, |
informatiomendodingla Ispdsmseedance s @tbﬁ*pwa‘éﬁnﬁgtfaf w le%fgfna% Be clear from the

contextPO| ypepti de; when com prising at |east two

pol ypepti des, these nmay form conpl exes, be covalently
| i nked, or may be non-covalently |inked

The terpolpylppertideeisd) theprasest CoRPH 'e@ﬁd%ﬂetognwb%%ﬁh am Pepfified Pf from
2 to 10|a'nﬁ|’\c§j§<_t|d§%snd@@£j/ dﬁboﬂ‘ébﬁiﬁéd SFerdM 05 td1€e00 empoitpisesidiesp and poly-

pep’ude@@F morep%llag}gg&am%o ac1<$ﬁeé|dugs %—'u%ﬂer%ll%,vtﬂg Gc‘gﬁ'n E%Igohﬁten&e% to

ubsedquence" neans W%
includepootsies,Lite. Tencomas biomabdcutes chraprtingatdapsi@naePyReRSide; whghcom-

prising fa? le§taRb 'poRlEe;%deE eﬁ\%ée l%aV V&H&Q)H;ﬂiﬁés, istedov Wieskiydiim@dt érymay be

om a nat ur
non-cowgurioE=tb TMARETBRRE) & SatEncan oF Sbpueied fyronjpidated
and/or lc@hpisegitbstadtic drsupn Alshetfprtelslemd\@own@i@d" iAag @ﬁé‘f"é‘?nt to the

erm“éoru d to denote an animal species 20 (preferably
I'an), such as Hono sapi ens, Canis donesti cus,
etc and not just one sin- gle aninml. However, the
The ten’me\‘snbaiqﬁehcéé neaes agy popedusive simetol og@rdpa%@ aawpmapds or, when

relevartP&Sk BSist $ h0GEot! s,I &nvbcﬁ@@é&l@rﬁton{ Qﬂbtdﬁ]@ dcbetriv du@lis amino

I ' hmuni zed accor he nethod of the invention all
acid Seﬁa‘?flﬁéﬂf ”U§ﬂ6§f‘§ﬁf"ﬂ‘éﬂ“F§/ rF?R?dé" ghrelin allow ng for

i muni zation of the animals with the same i nmu-
The telqﬁ S is ib ke B@Eedt%ﬁt@?ﬁﬁ E%EEtéﬁde@Ed @dtote & animal species
In exist in dif erent ﬁq‘ﬁ%ﬂp éatl an |tcI no&in@%nesm_
(Pfefe"@lélyrﬁ‘%%‘&‘r”Q ush G%é”omofsla@’re@% SGEHE iy eSS
gle anithal. HRWendr, frantietatalsondenbtes ampdpulatian dfesuciabhn @nm*@l BpasigR, since it is
mportwhﬁh%%%g e \ﬁ{il?an{ M%Jdda%cﬁ‘mn leh Bhe Me®dE Bf QQ:HHJ/éHthﬁ) Bll harbour

per son F’l“ﬁ?’% ﬂ_‘n mu-
substantialee pAres BVl alivene fqrém@umzeﬁ'%gofﬁe? AR Y iR 2aR m
nogen{s‘fn'ﬁ'!?I F6r inSthB&ES Fendtic Vasiapts@f ghreinl exibtah diffegergrunen fogulgtion it

may bg Bs\ﬁs%)a‘rgghcf Ysedl S ﬁ‘g‘eﬁé nﬂ"n Wﬁ% in tﬁé(setd"f’?ergr@cr rmpufaﬂoﬂé W?)rder to be

i on nactivity" Is herein
able ta p@eictheatdtpleranse pqwarg@gmpwg|n@aglb99%t@p Toyall Bg ﬁﬁérf tootpe
skilled! d%f's%ﬁ Qﬁ%t'aﬂ%njﬁﬁltl?d\/@%;pnﬁﬁ]rﬁ lcbritexanslailividg rbelmemmcﬂ'lslra(smn immune
an er y
systerfp P ART SRy DOPL e PRPt S Rof SRS The
down-regul ati on can be obtai ned by neans of several
By thd TR &A1 BBdovid- réghﬁﬁ@n oﬁgm@lhﬁadtlmty!’r if aereiremeantwedictivhe the li-
ving ogqcafn?%\ﬁgof t{lﬁﬂgvg?'ggy’ ||E|terasct|%|ﬁ/sslgert]\}vé %gﬂ%elp-{ %93‘ lg%rglcéat&}f«ﬁon@e?\t/veen
ghrelipaebethtr passiblet higngicAltimppigant biridinsdspriverion EP‘% Bolecyle)-iThe
down- r@dﬂ%\ﬂ@h S bOBhRinea byl rRedp¥ of AERNGREN SRS dfakéde, Sitnple interfer-

e SRR B Oy RIS PO S iy OB v, s o

withintth@ €déopg obtheamreseng imvehtion that thecatieedyt MMIngarQ§uk§%@a‘gn@vquof ghre-
lin by sQaR,g.l‘,J& LIRGsWEH B SB& oPRUJER bnd b8RY AR 08ftic cells). Another possibility is
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proghrelin that result in mature ghrelin. The
expression "effecting presentation ... to the inmmune
woeyai@miisds i ntended to denote that the ani maPC$/DK2003/000592
. imune systemis subjected tjg an i mmunogeni ¢ chal | enge
in acontrolled man- 5 ner. As will appear fromthe
di scl osure bel ow, such challenge of the inmune system
binding ofiantbehrefirf anitbedies thad aneipdnablect nrawrtsfw'mh@worfﬁé' GRsypge of
Nﬂgﬁ tion with pol ypeptide containing
m@gme! rh%@%”ﬁggu*@%ﬁkﬁﬁa vacci ne which is adnrnlstered
to treat or anellorate ongoi ng disease) or nucl ei
The expaedsibn " pifitin@peEsartationc ciorthe irpmung ﬁ\(é?tfrﬂ*rp'éﬁ‘ﬂtﬁﬁ‘i'eqt@ﬁp?te that

the amrEQ se}ﬁrp“uﬂggyétém]tcl@%bjedtm ﬁQmﬂ%bSrﬂ& clflehe inma ¢dherolled man-

are confraonted e
ner. As WHAAPSPOUPTATA 54665 PER T FAARBP CUiREr LLEnp fystem can be
effectecplh%leﬁﬁ)elmdﬁa‘ﬁﬁ ofahichethiemapst Ivhigortams aitet vaicgingifon| wighs polypeptide
contamr&g gl'r\t %ggcer‘netso id I%Q/alf_ﬂr{éamﬂcr{% A8 RisteRdelol tvd R @r bRRliorate ongoing

nven ion term"i_nmunogeni cal
disease) apuyrieic aeids ghagmacsing(’ Vﬁ%:gﬁ':l Tihg rmﬂg't%nt{e%lﬂtyto ac;neve |s\{ﬁat

immuné Eﬁﬁqlﬁ@érﬁg:}éus inith@anifal aiaémdhtrom:éd aith itheramtare rin whiromupgogically

effectivg |”%"88 H?&eregﬁ uecrlorregsgn 8'8«5”'3}; ﬁﬁ?ﬁﬂﬁ%@s%h ShIess anortance to

ges no h share 1 mmunol ogi ca
the |nvér6aemeesmﬂﬁrdmn9ﬁeFirﬁfmﬂhti‘gé'i‘f'or‘lS Wien using the

expreSS|on that the ghrelin has been "nodified" is
herei n nean " logy,
07 U O e
i.e. an Suointaf ap dMmMieegsnovhicigsarablp oerstrergu E\F‘dm“i%ﬁer GrPas yhic sig-
nrflcantﬂj éﬂda@ésl 1BBlcc &Y WREH Stihre @BiInaMdIEdicAFdatures ivth the fmoendgann
amno acid residues in the ghrelin sequence, but as
wi Il be appreciated fromthe d|§closuge bel ow, h |
When ysinaftbe exeresaisil thrcdeiabrindRBee dnedilsg dsh %rﬁm(farant 3 chemica
modmc@ﬁsh bil 188 polyPIptidaevridhi crasaﬁtycufas Ithke batkBoref oftdheelBOSgtir @ hroification
seguen d
can e.g. ﬁg dswagggboﬁ (%f ﬁ(é/latro rcgﬁF BrJ\ ‘é{e%'hcéﬂ%ﬂ é;cé: ?9* J:é?{érr{ a°m|n0 aci

oCc- currin -oct ano
residuegrio the g;hnelgwrﬁeeueme, Wreas vl 5 GB@ﬂeﬁgted Somois: dirckeees be o, the

preferrb@ Y\%ﬁ*r%?tgﬁg %!)r'nFnsé éhah§esUJfQ8|F Sddnis tdyache prifaey ghuclenf the
IS a Se

ein ul ati.o )
ahveln g ot A BT e FeR e oty SR hge B et iy oo
curring nrotiaeoy gspp s gh@gai nst ghrelin; it cannot be
excl uded, though, that occasi onal individu 25 als in

When grg({q%gbgg? ;Jégc?talggﬁln%tgle:oo Il glgrtelér?’enéfsl%lngerts&)oe rtﬁ)g:%%e I/ghreh]p is a self-
proteirfinttbé popuatiodits be deqrcmamd anymal dndividyple larrhﬁappwtqlqn do not mount

an |m emaLdoYls E%a\{nﬁﬁh?éﬁhok‘ébrﬁ{oﬁﬂe exd QYR El"ﬁ)ubh,sthét/\bbcasronal individu-
elin, it "canno

als in "ﬂh@ﬂ“@@'d@@“'ﬁ@?ri' Mtfbp eotpwéeé:ucgﬁpﬂmdreg ag%mgtsnaérrvefghrehn e.g. as
part ofrmpadté’it*rinmmdmbrm at atiyf by, entanigial el rrrprrméﬁ gnly@@ apkntplgrant

towar rtss civ%% gehtr(Q ebu{ ‘?E:%OP)S? %?éell,lﬁjdegrﬂ?_g@dhrelﬁrgan%ogﬁ@é' 8&r8Rd from other
animal spesienapRaTIS ARHEHOR bavitd & AFBrens PHIRTE SRt Bish pg tore-

rated BéhidBhifRAIL St i mul ates T-cells in an animal species.
Preferred foreign T-cell epltopes in the |nvent|on
are pronrscuous“ eplto i
AvTorgin - oUBPRogEhi: TP I bropite 2P EaRer 8 i AP LRE WEGh g eble t
bind t&HEMMR] ResdESandwhith afintltes Tpextis @saroanipeperegies.otveferred foreign

T-cell S?JIH{JS t‘?\r YnJebm)J ed “EFH}EH%oQJ" e%}‘{f}&bpf Qr@p?’cﬁblé)suﬁhrgh Srﬁh ko a sub-

nown, ISCUSSG q
stantial étagiion Qfeﬂ RAREicular ckse of UHsén%qua% i ﬁ%ﬁ"'.”?? SRS O BPPYIFRON-

only d Wi‘yﬂﬁrﬂg@ﬁurﬂbéﬂd'f saEreprofRtu PO fd8dB8B e known, and they will be

drscussed in etarlqb?é/lo(\)/voq?ghzouiallge noted that in order for the immunogens which are used
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according to the present invention to be effective in
as large a fraction of an ani mal popula- tion as
woaswiks3 it nay be necessary to 1) insert sepreraKk2003/000592
foreign T-cell epitopes in the same ghrelin anal ogue
or 2) prepare several ghrelin anal ogues wherein each
anal ogue has a diffe- rent prom scuous epitope
accordmg RS Gid Brdsent invehunl td Heesffeotiedinals sarge hatactidneof @HriWpe! Ropula-

tion as p@?i}ﬁ?‘i )3 mlaycelnlecésssé%‘? tb qg%eﬁlség’ergmméﬁeﬂi@@eﬁﬁ the same

| 1 C
ghrelin ahelogvedr 2} pigparg 5§‘équ| %V?Jt”eqrﬁ'logHgs ‘?ré'ﬁ Nelil ?naég(%ue hgs a diffe-
rent proHHEU&EAQanb e kh@él@éd DLighovhiese woxed blsothat the mtmt@ﬂfcfr@@mnT-cell

epitopes: &flm %qcaw?)%sgg Fg e?f ﬁr\gptlct'lhgells Z)llt]:)E&r PE eépncz)bé}. W%Eﬂe@’émvéﬁ from

forejgn
a self—prer_ﬂlﬂi emvhick oaly feseres Grmanagenic be @‘t‘%é"”\%ﬁ|eéﬁt'“%lnri6‘§at§ﬂ form

wnthout %ﬂ%ﬁ’tﬂéseﬁrﬂr%w iR qaBstionan be presented on the

e of an antigen presentlng 10 cell (APC) bound
to the MHC C ass Il nol ecul e. "functiaonal pa

A “foreidrbT b}lpet wophesyieseritepe’he foraigehi eRtt@H‘%)éila forgtaanc d%eﬁi GPEOPG Which

binds a.{ﬂﬁ& dl&@ If’ﬁ‘\'bfecmﬂé and E‘zﬂﬂ H@ Rethted Bhitshsurface eSpoargideh @resenting
g € i ochem cal or physiol ogica
cell (AP%W%’@F'§° t'?é’x'@'f'?g Sﬁg} TREHBI ecule. 1t is well-known in
the art that many enzynmes and ot her effector

“func@a?ﬁ%’e&f ah(@}éﬁma@cuﬂé? ts i le]eS biegeritontexi intandsponsiedi thefrart of
e oy S 58 KT ko TL B AR b e
exertedyl thbindldcplec Hiawell-kgowu s @rt t@ﬁameahewmeé@a? @thﬁé frector

moleculegﬁgveoéﬂ otlft;ve ts#ﬂ@ﬁﬁlcﬁ Gy r@@ﬁ&f’sub@é Br Bl efﬁéfctsreﬁlaﬁ&’diﬁ¢ ehd molehide in
ext certaln

questlop nqtélﬁlf PHE OfFEB(? ”]OI%WSﬁ'&aé’ §e{vei 2 siﬁxh g%m% IOlé sc%ltﬂarllﬁi %ﬂhaenrcm purpose
and carCiteaftbraa 16 oat if thiesk pyripnspsrane evtyofi ralegancelin e(centext ﬁfea certain
embodumenf%fJ t‘ﬁg Pﬁésﬁﬁfgﬁfénﬂen bﬁdr@u’@canc@ﬂ@s pBssHEC b @e(t@&@m dyttkines as a

irrel evan I e
e e e
of stablﬂ@ ﬁ'\h&e bé ﬁFdl@vaﬁid:juhbéa:né ‘coliyding ité ghrein atovitea tesyahilitytnigeessary.
art of vaccine technol ogy, i.e. a substance or a
conposition of matter which is not el f,
The tergmip e orBa HEPhE <M SR LI Bt PR FPRgERs e @ substance
or a coRPasifist oft Mgtdrivnighag en nof intitsell vaablend, mdstingva iseecificsimpyune
respon§ee§gga[|)t Egheel%smu%%?&r%ﬁhgfva%e, RaPGhied lsti')%eklm)éI‘&s capable of en-

agai ns e | muno O, in othe

hancing HremmTeg ASRANSHAdaINEE twnmmg%%@ ABE G WSQ?t&?é‘ with
the adjﬁ{)adt@ﬂh@@ioé@ﬁ&%&ﬁdéﬂ@aimhné heporseagaeigsirthe inamenegen?2 gaccina-

tion wqcl-hrg;ﬁ ﬁnewnwgg%eé\r{g%ymgrunoﬁ {[ﬁé’ risd to@ylnwneQE%p%nEé §&it<® timmu-

nogen,datrbhectritomation of/a@qgnnna@n with mmnpsﬁwaga@wvamm%ﬁeaeaﬂ?m““e

Ak ATAY3EN WhRRROEEEhgRE BaRhatlilduckdby Niggi@munogen

resDonvﬁlgbﬁﬁslis slt ronger than that induced by the inmunogen

alone. g| pne. "Targeting" of a nolecule is in the present
context intended to denote the situation where a 30

“Targeﬁﬁé’e&’%‘ I%?l'éaﬂé‘ls'lmﬂé)ﬂ‘é%rit QBrtltbkt ihfe@dentonanotsi the ahjgp)qjenacrwhere a
preferentia in . tissue
molece Hpeit @Fﬁop%ﬁtlpé "hg‘&?é‘fné Sl aPReRT ‘e?%rgﬁfqall?”eri {:ert tlssgﬁs) or will
be prefeygrtilly Ekeciefeliadth eanirbellacc catigly pehdbe pifect ﬁamB%@P”@f'Shed in
a num%\@*y& w:ﬁgllﬁ&q}dp‘% fB%McﬁtdeHe Rloldchie lrﬁ%rﬁﬁdﬂt@nlfﬁtllltatmg targeting or
a

05|t|on cilitating t _
by |ntrpﬁuqtqq>@ inrEhegpelpelepf %P%\ghlahﬁa(gw:ﬁtgscliafqetm 'thré%% %gﬁ%cs \Allﬁ) Be dis
cussedlinereaii s8aes Wi |1 be dis- cussed in detail bel ow V\D
2004/ 024183 PCT/ DK2003/ 000592 13
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"Stinmulation of the i mune systenf neans that a

substance or conposition of matter exhi- bits a
waqgemariakisanon- speci fi ¢ i munosti nul at ory ef f ecPCTMAK2003/000592

nunber of adjuvants and putative adjuvants (such as

certain cytokines) share the ability to stimulate the
i mune system The result of using an

“ShmulahHHuﬂﬂfétnmmUnatsnyttgmagfeahs irat asubstanceas edmpeditéqnt of graiter gihi-
bits a gegﬁﬁaé, rhon S[%;%Clﬁg ﬁ%rﬁmo%%%{‘dr?%ﬁ&&ah noihiBet B@é’&@%ﬁts@nd putative

e mrunol% E ne S s?em The
adjuvantsi (gudhf 4s- cectain $Wokingsshare Brer 3Ry fhpRIRYaEdEp B 8 Y
result ofqgmaefrﬁqwrﬁ@\dsﬁrﬁhlainﬁiﬁagbﬁmscﬁn ihbreasetialeoness” of the immune system

meanlnq\ﬁqrégglg]% IéﬁéfeOéls I(obs%‘ssgqqen?%lﬁj%?kﬁ%n%trpgn ﬁ‘nrﬁﬁ%tgbﬁi ?ndh@est d&gnifi-

cantly meiré effiécive iffmeet Fespertsaco@nared 4o soEsd U%eh%ﬁtthepwgﬂé?ﬂge? he
pepti de bound to the MHC nol ecule. For instance, a

“Producheé) ltPia @g b[%lég% %’%&?92 4 pepgdggé %He Mﬁ@pr oé&hfé (@fésé her II) so as to

1'5'sal uctlvwag oup%
be able id stirhillsteAPElisithat esgaand eallchat Dresensthe pgphide BPyktothe

molecuIer%‘TA ﬁ'@{e, PSQ&tId@%bMOQrﬁMHCUIas@ onpbRxule Bh elieea{rﬁade of an APC
nmen
s said PP APt B L TR VS TR ar Rt Db BE R gnied

peptide®MH(d CRsaH oaglplexas pas- sive. Even though t he focus of
the present invention is the adm nistration of agents
t hat hn- 15 Jfuce an active inmune response agai nst

Preferr i HEaHea scope of the present
|nvent|on to adm ni ster agents that bind ghrelin in

As meni"bnYéEl br%‘ﬁ? abbed, @E@lﬂxmdrﬁzat@n pgsasthheslihaan bk lacdwe astvndl as pas-
sive. Evga M"?Hgg‘?t\fl‘g{?%ﬁ 0{1 %netpgééerbt mvent%ﬁllg H\%l atdﬂ'nltngtjpﬁ%yn of agents that in-

resen I nven
duce art fitive tromuex resprrseaagpiost ahwelins et inakkamithidthe FCQPGrPﬁI“éel gegent

mventthuﬁBJ&ln{mgt%F 58&% th%ﬂblh@@méﬁﬁ,m vﬁo.gForthtﬁ’dEBJ iD1si pogsible to utilise

the well- k@qu}?n églbg%gg\%e; nmogﬂr};ﬁl ﬁggﬁc’o%m ealég’knlftf‘aglmnlg EHSe &‘g.l,énprnventlon It
is in tth memehmvete@redms esqntnarirspmplesee human npegjonal antibodies,

e.g. by cﬁ/ﬂrgl;t i!rglps enlc Al éeetﬁEtgéﬁpVé%Ls%unﬁnSQHMhb?oMﬁ’h%gﬁmalﬁf heavy

recéptor can be I nject ng_.i.n
chains. émeéaswed/ gersp il QWi howReiope awﬁe@m S&C*@%ﬁl’c by Compositions.
AIternaHOéﬂ@V@ﬁolu@é vEmRidhiod s @tlrelit heceptagfcan be@]@t@bdﬁ%ﬁﬁ in an effective
t|ve [ i zation against ghre- Iin. 25 It
m“de'Q S?%§8€ Eﬁn}ﬁﬁﬁm¥ﬁé ghrelin pol ypeptide used as an
I mmunogen in the nmethod of the in- vention is a
HowevE&D @k hicddiond, eediprefened eaibadiatent eatstls asvve Mmqg@amog\ against ghre-

i present in t he ghrelin polypep- tide am no acid
N sequence, since the chances of obtaining the

al I -inportant breaking of autotolerance towards
It is prgﬂaaheb itRatithe ghedn bylyfeptité Lseat gvart innungayn in the gresbediofijke in-

vention! gs a %05 Hgﬁ&l mowcﬁlgq\&%?e in Qtﬂ %?\laléQQ'\gteh§ pFé@(Sr&luthel él’h‘el(hf polypep-

inin ns whi.ch
tide anﬁlnptaﬁérseﬂtéf—n%) wcput@%%f@nf%eofmb?éw% eo?' 'EIFP%F R B P afifoskof

autoto%ga?ﬁc@ $bwaHas @hﬂeﬂn is@yreatlyfracimatesit thaingayc Gnshaiuld egnated that tis does
not ex%‘H%‘?/\h‘ Vq%ﬁgl%my oﬁﬁj?é\é?&c m%gggg lghlké‘ﬂh Wforrhhlah@r% m&f‘further fa-

cnhtate4t‘ﬁ9@r%M)oftahmolg—gn@rﬁgamsp ghreg@ q: g. rfgg@t{lgt\;@s contammg certain ad-

]uvantgd‘sxlﬁggg@w&&&l p&&egNi zi ng sel f-proteins are
physi ol ogi cal |y present in normal in- d|V|duaIs
Fbmever in order for these B-lynphocytes t §§1 ol
It has bRelusfEm (i Relumal dtyl. pi%ﬁﬁdéelr@mtm'vﬁbo‘tﬂ?ﬁcfé*ﬂi at potentially

self-regg\/eWo@ﬂgé%ogrﬂ-ﬁng self-proteins are physiologically present in normal in-

dividuals. However, in order for these B-lymphocytes to be induced to actually produce anti-
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bodi es reactive with the relevant self-proteins,
assi stance i s needed from cyt oki ne producing T-hel per
woypn@hegses (THcells or TH I ynphocytes). Nor raring2003/000592
.this help is not provided begause T-Iynphocytes in
general do not recognize T-cell epitopes derived from
sel f-proteins when presented by antigen presenting
bodies Kéed:tlvﬁ wWithR(Be Jreletimieeiprotéys, prgstadieay naedes feare gytolgpe producing
vided because
T—helper Kﬁ{rp%agﬂess TESHs ot - I@r%ﬁ&fyte@? AishRin thlﬁhelp)é not pro

an |1 muno I Ca

T-ymphesdis ura:a%neéﬂ)do ot eppeise | ERbemipP B ed TRg) 85 proteins when
present8ll 8PBAtigeN [Sredditing atlBd ABD) NHowe @y byZprogiding eanfedn'reerg nf “foreign-
ness” |%§F?I§)Bmﬁ%? )gan ou 1% %](UI%H% ‘fi’rﬁmu'ngl' %Wﬁw s){gnlf?caﬂpm%\ﬁ@ét@ﬁf T-cells

are al so
recogmsxp@meaﬂor%@fdelempmsare@ﬁbwcbum rFEQQ@&fﬂgsﬁhﬁgSOre'gn epitope on an APC

(such a8 thftla@s}mat rﬁ@ﬁo%u@l@art Jféfﬂ) ﬂﬂé@tlﬁh:ﬁdB Falpho@/ted @itchadrs also specialised
en and e
APCs) CF‘B?tg ﬁrefo%ﬁmg %%\a ?%?9 <3n Ehﬁer edgfsedas%ﬁ”y {3 rp:gl?csﬂfgﬁ’ahgg%e

antigenlzhd| S%Uﬁmew»esres%rbs tpfersidnyT-peloariitepe ) thskgafeandehp agtiyated T-
Iymphot:¥|:|@§ gu@@%&enrt@%%\}ﬂeecy@@i iR thBsd é@m*é@ctn@}ﬂoﬁﬁ:lonﬁl BAlyeéhpho-

odj es ro 0
cytes. §ngethe RBEDIURS %P%UCF@M“%% P&Bf'ﬂ“a'% W“@P% ?esearﬁr%ac%%e o
differerit Rpitomediohi tael mpalified eptypelidej mcludido ippsetvdieh a,r,maLsn pa¢5@nt in the
native Scll%p%geﬁg Sa%néntl'bgd;} a%ss-%g&’i\)é@wﬂpﬁrﬁé%Htrhgcﬁﬂecﬁsfélfq:ﬁbﬂemﬂmduced

r éact 1 w t non- No

In congsiite 16 T-TFPNEBHES G0 i Fhct Pol g RORYFAE R ARIEN o
B- Iymph@cy@é‘é have redoghlized po potiralyi forrignf arpigkry,obtemeds il Bact only the inserted
epltopez th)Tpe %?%l? %o 91%\41%5{ ?ﬁ g@hﬁfdc\nﬁﬁoﬁég éarpgbl)é of BFo8d-Bdcting with

ereas 1 n fact o Inserted epitope(s)
non- m¢@ﬂ@r@|ffwléﬁlg€na"?0mﬂ¢@d host . I n this way, antibodies

capabl e of cross-reacting with non-nodified
i fb@o ér
Severapvev% s %e oath P‘% aa’éeeptldggéhc qu:lgg§€?|¥ gf_)o@t‘ t(%/\gt?{:ﬁlnq;rr%i% druufBol@rance
are knowit BttbF @rtaHeece, ar@rdnbRHNE HVEREO, fhe mﬂe\ffe%'onacee%}cﬁﬁdﬁéhat
to the invention, the nodification can include that 20
at asl: 8&31‘0{8&??&“ %h%}g]— s hEbliu@Rl Ls- 1s introduced,

rst moiety i s introduced whi ch
effects targeting of the nodified nolecule to an
- aqtliégebnofies anidty § isedbducéARIch effacts targetingt of (tesmpdife@molecule
I RsCsaywhi ch stinul ates the
ﬂ%%?{g%.g@,l. F'tééeﬁtﬁ]r?d% (w at /I east one third noiety is
|ntroduced whi ch optim ses presentation of the
- nadédst ede s&bng hraddty is ipobduysepwhigh stimutaies thenimmene §¥stasp and/or
However, all these nndlflcatlons shoul d be carried out
- o‘i‘tl %qesﬁ glﬁle Qﬂ-.tn?dl rﬁnﬁl E C'gf%‘y gbﬁ% ;];]tlrngi%és e;?resengaéciohga‘? tr{ehmodlﬁed
EmeMphMmymadeanﬂgnnmumaswﬁemhe native nolecule is
t her eby enhanced In one preferred enbodlnent si de

owedy 233t ResfirshBE ARl Eudhnd e ARe bR o PehiA racton

of the ariginsloB-Hinepiiokyte @pitopms i glvaline rsiricy theBrhyarhocgi@decophitign pgthe
gaged (h QebFathdnRal. stretches of anmino acid residues
natlVed-mgved froﬁ?%hr elin are derivatized without altering
the primary am no acid sequence, or at |east w thout
In ond prefend EnThgdincdnéegdsgronps (rethedpirn defoprien $-calb EREPRS Phde

Infb slaablal &ch@ma;& trodu-
above F@%}t}ﬂng&‘ms/t 8%‘85\% ﬁﬁlﬂﬁd gh éétiég)r sra ey & introdu

ce. ThiFoUFHORE (LTISED Se2t SHRERS e B Fet DT O Gy cnreln are

derivaigédedvitioout altering the primary amino acid sequence, or at least without introducing

changes in the peptide bonds between the individual amino acids in the chain.
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and/or insertion and/or addition (which may be
ef fected by reconbi nant neans or by neans of peptide
weoeypmidvesiss; nodi ficati ons which invol ves | ongePCT/DK2003/000592
stretches of am no acids camgive rise to fusion
pol ypeptides). One especially preferred version of
this enbodinent is the tech 5 nique described in WO
An alte®5t105 848 prefitrired) eitmdinusie stiliserptipiadidsubstivtian 2ng(gr deletion

and/or fﬁ?@tlﬁﬁgné’ﬁk Eadﬁﬁ&h (e SaP Ye bR F&o%ﬁn@n@ﬂé&r&%% means
roteins wherein a nu

of peptiga synihiesic é?%‘if ifiqeEensHhin ypYes 'P[}?eéc?tr\ﬁntcthﬁs 8&'“”0 a2k Eon give
rise to f6ibh @oIppastidag). Muetzepecily prafereedacdrsios efqthmmlétgi)mer_lt\mtf@HGCh'
nique d%accl:*itf')eé: %“\'Hp' 9%90%4f99¥vﬁ|cg%is'clﬂ%@ﬂgmong:m-ﬁwm ing &dids@B&s-pro-
Wi e at the same’time main- taining the overall 3
teins byjinprevnisiomaith onalaeeesral the selfrrotels WhArgP & Mimier Phamine acid se-

quence@sﬁ abo Bk s@@ﬁtuﬁé@ﬂmﬂﬂé I@@rrés@oﬁ(ﬁﬁg alimbéreof pheseadid sequence(s),
ent1 on,

which eﬁ]ﬁla qup%rés[el #ﬁretl%lmrpu%oréeramnan c%ll g[%or?e, WBP% at the same time main-
taining aldloveraing dmmnelondrﬁt@llct%@bfstimtsﬁif"Pm*ﬁ'ng“ 9‘@saf\aio§ée tFer Ehe purpo-

ses of thpfdsaht ihv&rioh, i@@ ﬁ&@e@ilﬁflc@ént ﬁfh:ﬂe n&@ﬁﬁaﬂidrﬂ(‘beﬂfﬁﬁﬁﬁ“ﬂ&&cnd in-
a substantlal nu

sertlong?ﬁdét’qn de %%qeﬁubsﬁ thlgril)ogé\fes rltssg%atf% Hrrg‘%?l rﬁglto%% ?nd at the

same tinfe praservemalsbstapsipomsaber otithreditceli meoseqalﬂeﬁﬂeﬂﬂllﬂedoww 'n order

to obta‘ﬂ%aﬂ%ﬁ Cﬁ‘lcacty%'l’” EH@%%rrHQoHE@ln@f_lcéaih ft8d bifdreed that the overall
tal ne 1Tl he fol |l ow ng

tertiary %F%HF%OH%SWP Eéﬁa'f"ﬁ‘é"eﬂﬁ? H]el 'ﬂ°q5%‘?ﬁjs‘f‘f"88‘ﬂ§§ general | y

covered by the invention: The follow ng fornul a

The fol mrfbnﬁﬁa 1R& B0 BleWrRbinCRRStHICHEsheBRN bR kY b Eneeheshtion:
the 1 nventi on:

(NCDI)Sl(ghrel)nl(N[[Q)sz(ghrez)nz
The fol{oMBIQpeT (g lesxibax thel olequiarrcongirictd gegﬁraélx cayeses bpthednyention:
epi t ope cont ai ni ng subsequences of a ghrelin

o | dent (R Al AR Eoht 5 ROt o @

for- 20 eign side groups, x is an integer > 3, nl-
-whereacjlﬁel)@hﬁ‘eQEI%QeBS:eH’_epIEbp(e&bnﬂaﬁﬂ@ subB&ueBce? of j, ghMl]B]poMﬁ]xtlde,

which gd%;éelnf:l nrg@ 3§ bcg QE'C%SI?& Ingltl rl en%J caef‘gng %H’é_[ﬁ%]a J&ﬁtal?r( Srsﬁc{t\églq:am for-

SX are X
eign sitleasuponds g integdr 3 3, Monsirge lgﬁegarﬁg Qaf l¢a§t ?Qﬁjﬁééd MRD.-

MOD, %l@@( ARSI RIMEBEESEY - belitéd the Biceied Becel %ﬁ@&pﬂs and S1-Sy are X

e ot en At e (L ey e s
given {hergenkdrat fluoctionef restrainrdnghe ihme eepesivtide Obthetqwestgmt% [theninvention
allows ﬁ)ﬁj é(l%%'#%ern%ﬂgtl lof%ﬁe &Jld"r%?’ s&fuefBsbd the @H’e@ﬂ%olypeptlde, and all

I ncl ud in the inventio

ands e e i ThHEARCis 47 Fed P CBRELTarI &1 Spialt Bovpep-
tides dbtaifddebys@flisgorc ef mﬁrtstdfehegmqebmae gqf ahey gleplin pelypaptide hwhichge.g.

exhibit'a X(J'\l/g%l ¢ ﬁ%&é% vivo gf\é 9’%5%0{.“9 WRedDnbiddied WMLQOIQ@I&‘F reactions.

0 undesired I mmno |ca reacti ons.

preferred enbodi nent of the invention utlllses
One pféddriddpEnebaaireaef aid ianantioh uBlidey mpliddy beesemiptiorspd $-lgphocyte
epitoptF:sh 53 tﬁg ﬁJ’eh@ pB@/})%(ﬁ%%t({ d&ofhulf 1 wthFe'ngtE\eést\@hg iREde eBlope is pre-

ope Is sent in
sent irplow RASBREY): Tk e& e‘éfqaéc?? aé%lﬁ"%‘e‘“ ABHPUSRY S| ‘?rgv'éY FiBIRY Ppreparing

fusmn%b@eptﬂeg cor’ﬁVrlﬁlhgTﬂieyst@lt&llﬁ@(ghlﬂ@m poliglepide) Q] wieptn des integer > 2
and trﬁ.p ltoléjﬁcep etnq(()edlfS éartlggé Hlscuagx%me% h W{ SXJ%%R% og@e@hrmes"e8uen-
ces. It dieféreest ﬁhéh“shedﬂ@difu@@e@ inEpeycad influges plelgast qaﬂ@ua'fca??fbof a B-

IympthVtg bbifbpaeme it thé Rrodbidtioh Bf BMapRh! itksk RAboliifents including multi-
di fications introduced includes at |east one
dupllcatlon of a 13- Iynphocyte epitope and/or the
i ntroduction of a hapten. These enbodi nents i ncl udi ng
mul ti WO 2004/ 024183 PCT/ DK2003/ 000592 16 pie
presentations of selected epitopes are especially
preferred in situations where nerely m -
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nor parts of the ghrelin poiypeptide are useful as
constituents in a vaccine agent. As nentioned above,
woheodsins1seduct i on of a foreign T-cell epitope eawbx2003/000592
acconpl i shed by in- troductign of at |east one am no
acid insertion, addition, deletion, or substitution.
O course, 5 the normal situation will be the
ple predentatiovksicft setpqtedfepitopes arhaapasiady etefertrs inBitiFHONa MheEs METeY mMi-
S 8Fd iR af cMHstifldhEtih bulak@ne Byend.
norpafgsgoégﬁée@%urr{gg Iepggltope) but the inportant gog?l to
reach is that the anal ogue, when processed by an
As menannedgammvgrtes enitddngrianedfla foyshum) T-celf ¢ritope gan be pécemplished dry in-
troductfniPLElgR o'n@Mr%jQéﬂl l’h%@lttloﬂ_ é‘cﬁihtlone@éléﬁtﬁﬁ ob@ub%gtutlon Of course,
presented in context “T%JE ass,.l | npolecule on

the norfrﬁés@@];l?lhwg Qﬁth@ﬁrétrcﬂyetlo ore: tlfmar{ e %ﬁp% ln the 8mmo acid se-
quenceJe QU mBe ionbf brhﬁjbgmuebm by ]a&ompleyep'épell eigitopa) alptlgthg pmpeitast goal
to reach & ﬂh%ﬂ t%gsénglgg@er 'vﬁ‘n%ﬁ p &ngaq{y éﬁfanﬂgémﬂreggﬁtﬂ1grc%ﬁ '(QP@SWIII give

or el epito
rise to wvé 3 fREi Ry neominagt T&?'é?fgwp?ﬁeﬁﬂ%(%?ﬁateééﬁc e’&cf} an MCH

Class IP@\H@l:dlé Be thdosLrpiee o thenpCt Meus, &nhe ainmg =it sequersiedhs thoef ghrelin
orel

t.h It
oo SEROBT TP 008 B PR AR 0B o
also bejfpuridsin pdpreiacbeepitope t"@nlth@ riroduiios of adeiivjnelnePippe can be ac-

compllsfP\QthQFB%\)Wnd fh‘é%t‘da@fhgoimiﬁﬂ hsiHs biuthie Bdreigh epltolgs byt eans of amino
1

acid mmqnelagcﬁéaor{ ﬁlg e?lf)ﬁ gnﬁ %sg?utlos fg? rﬁﬁﬁ% vt\él%rdgv? i‘gtn|09 Fecegar{l %o intro-
duce a deingletedhisspitepd By inseittion s swpstitdign in eisier FOst'f&ifhel RugBgsef the

presen?h‘x%‘nt%ﬁ?’ 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
6, 17, 18, 19, 20, 21 and 25 insertions,

substltutlons additions or deletions. It is
It is préferred Bratrien ymiedreaf matina #rd inperonfuFBIEFORS) SURSKTYSonger gdditions is

at least BSKKh b9BS4, §L8057t B! Qlticpriii 12dai 1k o155 18] 1Peleettbpms, A1sand 25
msertlcgg'f s@?tlﬁggqess,’sggltlg?ﬁjor qe?#ﬁ)g? a[? ﬁafurt g’m%pg’ L re%erréd tﬁgt gﬂg%ﬂjmber of

'S e
amino ptleﬁrsenteds tsahstittitiensp addidons apfdeletionstis nat qn(ﬁxgess of 150 such as at

most 1 gsﬁrrh%sg 39, aldfb&tdo0aRa apﬁ‘\oé’cdﬁ)' L |9@§pe‘é@ﬁ§ p@érr&“&@@&e number
8 particular t nunber sho f‘g ed 50 .

of subssttuwwsmm%g?'ew@f ef ?%ﬂqf@ ae%WéFee&r
numbetr RAcLIB Aot exiéddso esmomot dlostmiraferrad isce awrdberi afmst m0te than 30.

With rés oyl ?ap\?nona%cf%dc}ltﬁﬁg Ec?tﬁd PM&%d ke tﬁ@s%ul/vhém%ecr‘éghltmg con-
tp usi on ’De t i d
struct ffin B¢ oBM T @&+ nghmegﬁ@? % fieh g oo P Fiag50.

enbodi nents of the invention include nodification by

Preferll_ieﬂt FT'%EHI%GH% FHind ﬁ'@l@ﬁtlcﬁ‘rlﬁgt@é no&itiCtioh WWna &Rieast one for-

e under st ood
eign IreneescoENZ0} 1Rk EREOP B A CBOBFIOR0 181 SshipgLmmune
dommé’rﬁﬁQ’JﬁGS‘-@ﬂ epltepaatidpentis o e aﬁnalrquamlplquestloﬁsAﬂsemﬂ herein, the
term “%mﬁ%ogg tmh?lce’I S§%ﬁ\/trﬁ%g€g igsthgpgé(:iﬂ'a&foeiﬁéivﬁg-
al/popalatlfymplummsedw gigificant emuie @Smfﬁﬁn ytdeipe Welinnown fact that a T-

cell epﬁt@ﬁ@@ﬁ‘éﬁls lﬁ%udoﬁom&aﬁt MQJnlaﬂﬁ'hﬂMbl/fpa@IIaﬂdﬂﬁt; nat decd8saeiBl immuno-

BNy e ———

MHC- It articuales i the daitsrhestvidvali Méntaalor B AuRosed Athe psseak invention, an

|mmur?eV€Jh1|F\%\'ﬁl’ig&ll'épltH§é/lstber CaP&HoBe Qlﬁ"uch |vxﬁlﬂbé1 foec'Mb@vi brovndmg T-cell
ecu

es I n latter indivi g éﬁﬁ?t hasas 1 inhe-
help whep pERseRt ip RN EREIH} d¥RIEIYy HUBHRS W'n‘?ﬂ'ﬁ f ﬁgp%so Hant
rent febt@relthatapiyt willesubstastially abldys dpipreseatevitbouind i 41 MPE Class IT mole-
cule, 1?|'fe%p%%{|\|/evcﬁ’_}:h@f39|§/€?/dtqé%eﬁélﬁmely app&rPp When present in an

i mmune dom nant T-cell epitopes
has as an |nhe 35 rent feature that they wll
substantially al ways be presented bound to an MHC
Class Il nole- cule, irrespective of the pol ypeptide
wherei n they appear. WO 2004/ 024183 PCT/ DK2003/ 000592



10

15

20

25

30

17 Another inportant point is the issue of MAC
restriction of T-cell epitopes. In general, naturally
woaeonre418g T-cel |l epitopes are MHC restri ct ed, PCT®K2003/000592
certain peptides constituting a T-cell epi- tope wll
only bind effectively to a subset of MHC C ass ||
nol ecul es. This in turn has the ef- fect that in nost
AnotherCiaperahthminisethefissunef Mpieoiettriction ofdl-tellepitergse Impgneral, naturally

occurrinreqfe:f‘ Hél{ eﬂlﬂap@s é’r@‘i’#—ldqr%sﬁflmopgné ceﬁta‘M"b&fﬂldb§c&i§hthg a T-cell epi-

fve in a fraction of the $ kﬁnTh the ef-
tope willep MISRTSRYobHE SF4RESor Hiat oFy BToigssa: s Tur B
fect thafl ﬁﬂﬂ%&&fayesttﬂe uBe biushe smatlﬂc T-celebpitappiwilb passlt ima véesineanemponent

which |§/g|?:l Cﬁ%c% N 3 ﬁ*aét noz?tt Qﬁ(ﬁﬁlatf&ﬂe%@e @n&nﬁ'(_!] bh tf@émaomﬂ&t frac-

erein re vari ants of
tion, it gy tesd neregraryyto lp@mq merantreheniiogesingbe FRyLE Sl Brni?'temat've'y
prepareeé‘ﬁﬂjltmé@ﬁﬁon@ﬁt &a‘&@né‘ %er@'\ e doh®orertehie vapbhte e thenghrelin poly-

uced. |ct| n h I _

peptide; ‘%hlgbﬁ:ﬁl dés[tlgpg)sl‘tﬁql{ﬁoma% %t er WS %g rgn%teuré nF%\-gélctgéll G}thégﬁjltro
duced. where the vacci nated ani mal has a poorly defined MHC
conposition) the fraction of the population covered

If the Nf%%'?%g'g‘-gg? fP] t%{a Ice $ B%dc‘lg o Ilegﬁlyo u lﬁ%?‘? ?@r %%Ea%%g\rﬂ?gitlg\flon

where the[vacdiriated @ijnal hasia a®rwmén@ MHCucgmpwlqnbetaeérﬁévon of the

populattlJ?PcoQQIFé'dlb@ta' HRciftf vARTRQRBABHS ISP detdinfifidetygmednscetlthe fol-
pitope pre- sent in the vaccine conposition, and nis
lowing @0t al nunber  of foreign T-cell epitopes in the

vacci ne conposition Thus, a vaccine conposition

cont ggfyi ng foreigp T- cel {opgs having response

freq3é20|es in the‘G@%ﬁTatlogﬁ gq8 O 7 and 0. 6,

respectively, would give 1 - 0.2 x 0.3 4 = 0.976
-whereg is-the éreq@ence inple peptladen efiyespapgeisae F'?ﬂw’ \Xﬁ"leign T-cell epitope pre-

sent mstﬁé‘%&tde(é@‘n'pb!s:trmﬂ Rhd aNs MdGotdl nombéadresteiga Tpeaispitbges in the

waccind PR i 5o Py PRR M By 8 iy Yt otopes g
respons@ftquentienim thp avpuationoff 0.§1e0. Z)eamdej@s“ espeetivahs Wavishwive
If, for instance a certain peptide only binds the

hunan MHC- 11 nol ecu coded LA-DR al | el es DR1,
DR3, DRS, and DR7, i hgh ?ﬁe gge g% €Lis 25 peptide

together with another pepti de which binds the

-i.e. 97. Gﬁ‘&@h@hm thétsogdulatizh lvar slaasticang edet aryHEIAmBRagdd res@mse to
wi I | acconplish 100% coverage in the population in
thevaﬁUE%tlon Li kewi se, if the second peptide only binds
DR3 and DR5, the addition of this peptide will not

The abol& FRRRR ddae notCéij{)W' idGRutionalwherd & moneobiasasretibseMHC restriction

patterl? 8@&%@%&% éo)eﬁ c} g%g\é\lﬁt ff Oircl)r n%?a%?é@%er?ﬂﬁ %Lytlo%rbn%nﬁs the human

MHC-1f maiecilles engodediey bbﬁ)ﬁl’lRaQ“ﬁ ﬁ QBév@Ré:cP'?s'%/ agd HRdc ffen the use of this
pept|d¥ @(?g%'tlﬂe‘? wn%QanS@\@pB@dttd'eQﬁhléPﬁlﬂnéﬁhd @&asiRiIng GMHCDM rAslafisesodncoded

by HLA]s ngqulgﬁ Iwal acgonjl_phsﬂulf%"/giov{erage |r§ thé po)pulatlcgn in c}uestlon Likewise, if
the second peptide only binds DR3 and DRS5, the addition of this peptide will not increase the
coverage at all. If one bases the calculation of population response purely on MHC restriction
of T-cell epitopes in the vaccine, the fraction of the population covered by a specific vaccine
composition can be determined by means of the following formula:

3
(111) fpupulalion =1- H (1 - (DJ)Z
jA
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WD 2004/ 024183 PCT/ DK2003/ 000592 18 -wherein cpj is
the sum of frequencies in the population of allelic
woaapl4oeyises encodi ng VHC nol ecul es whi ch bi ndranpranes/000592
of the T-cell epitopes in thg vaccine and which bel ong
to the jth of the 3 known HLA loci (DP, DR and DQ:;
in practice, it is first determ ned which MHC nol e-
-whereif \¢l; Bthaislin of é@quericies iretelpopuletidr ofeglietiopapldtypasieacoding MHC
molecul\é%&ﬁlcﬂ %Bg%ytﬂﬁzro?ﬁ#et‘ﬁ-[ieli %Sesal'heihé Usdchfd daY v@WdPﬁae'fbn@QB’,the i

e |1 ndi vi dual fre%gencl

of the 3ckroparéAtiogii(BPeRR and BRY:dn RERSEER-yla first dgtera '\pﬁc mole-
cules wﬂ&@&bgh)é@féacl’( h&élﬁb;}‘ito}be &l thengacqpé and:;b@reaﬁndtr(eﬁlsaﬂethsr@yby type

(DP, DRS%C egi)oﬁ%mt H’) (ﬁv HL? | Hjeg\;J roweadnlfér%ﬁe(lf%\?])%daﬁleﬁ@ﬁ‘aplotypes are

eore ue ni:

summedt for enEh tyie) Eﬂer?wyleldlﬂm@nrépm al]‘i‘ ®ss the sum of

frequenm es in the popul ation of allelic haplotype
I

s N e O
t he known HLA loci (DP, ;DR and DQ . This neans that
in 1(1\1) of the populﬁttiq)nF_Faavfy?equency of
responders of fresiduai i = (P n|)/(1 ni). Therefore,

erey o2 S D2 0) S0 SR Ltk S
molecufet @Fidhagnd the) " Treell epitdpelib thaweeciee ehe whishrbelong to the j of the 3
known |1=IL,&5 &? Ilgd‘]a?'JRféndl D':‘CF)S ?{n} %aﬁ?ﬁ%t n’lc 1 W%é%@puléﬁonﬁbgw}ﬁugﬁy of

not e requires
respondirse Af faph ot P MepHRd! ha@éﬁrﬂs‘f@rwéﬁ{lﬁeape §E]t”§teg15° 2319 yield
formuldm@pl ot ypes. Therefore, when selecting T-cell epitopes
to be introduced in the anal ogue, it is inportant to
i nclude all know edge of the {)i pes which\is
avai Il e: f)alhvelf cﬂlem;y bE ﬁ[ﬁbﬂd&fdﬁd l)a t he

popul ation to each epl tope, 2) MHC restriction data,

whereqﬂg t(-:*)f'%n { 1€ ue St LL R kgt PBuRTbetRted tAE fofh@Y afequires

e€¥“fhere exi st a nunber o
that a"cﬁpttemﬁ Wge bseR hfpé%tm%@apﬁedc%qarnsé He{‘%fﬁgéetaﬁ} %%’"%EY%GS

active in a large proportion of individuals of an

Thereftﬁ'laI gﬁé %«ﬁ&:‘fl}\ﬁ% -&) efith CE)@Q lt@ﬁ!e iR ih @Re thq’ogtu@elﬂ?s ifdpBrtant to

troduce cci ne thereb

include 2lGIRURSOE Of e PPN FUREIE: OF TG FERBRP! esborcars in the
populaﬂ&ﬂkd)@ta&‘epltapd 2 MeiE@restviaiia deta, &8 3)Heqperoyiis themepulation of the

levarilal BRGegaN accor ding to the invention be a naturally
re Scéars ring human T-cell epitope such as epitopes from

tetanus toxoid (e.g. the P2 and P30 epitopes),

There étigthd mernbet of axt@rally decurnfd Yeomicwiusti-cak ppitdpes whighrare active in
a Iargeng_ll%omgngf Pdhl {RLGIPEE Hmn(a‘ﬁs;?éakk Q?Qn ah&i p&;h.ﬁ’etbb‘ﬁ%rna tﬁese are

prom scuous T-cell epltopes have

preferghipeintriofiieed. in Ezqa@@waq: Ffweqyefﬁfiﬁlfd@sth%\s% fas ao‘fe%iamﬁ ’Pfgj“%er of

differehB&38ogoEd POthkis@ie @bcdreA- DR ol ecul es encoded by t he
different 30 HLA-DR alleles have been identified and

these are all possible T-cell epitopes to be
The prpisceRHscapitope can according to the invention be'a naturally occurring human T-cell

epitope such as epitopes from tetanus toxoid (e.g. the P2 and P30 epitopes), diphtheria toxo-

id, Influenza virus hemagluttinin (HA), and P. falciparum CS antigen.

Over the years a number of other promiscuous T-cell epitopes have been identified. Especially
peptides capable of binding a large proportion of HLA-DR molecules encoded by the different
HLA-DR alleles have been identified and these are all possible T-cell epitopes to be introduced

in the analogues used according to the present invention. Cf. also the epitopes discussed in
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in the anal ogues used according to the present
invention. Cf. also the epitopes discussed in WD
waQoi/d24183 PCT/ DK2003/ 000592 19 the fol | ow RGT/DK2003/000592
references which are hereby g | incorporated by
reference herein: WO 98/23635 (Frazer IH et al.
assigned to The University of Queensland); Southwood S
the foll@tingFeferei@B@8yhich arelhembyall incoEBrat8d 6B raerBCe Berging 441 PR 23635

| . |
(Frazer {ngaﬁ assngfg&??o T)Ja\—!aUM{/é?a &%uégﬁslgrﬁﬁ; s&hth®do et aloss, 1.

Immun@en607a36319§73z§3mg%ﬂwa Pk 19881 N Ngfure - 3365 6 '780 it etat,
1993, 1| mzmmerm i 754 BHan2 36 et 2/, , THES, [Catl t7a: 19éfZGBeanxteFadH Ket al.,
1994, Iﬁ“‘%i}{n%agz\ldx etics ?eseg@zﬁgdme%ter reRAANdS a|s§|d|ealgmltlhq-n_§3DQ and -DP

ref erences are relevant as candi date
ligands At epiteipes fisted fetheseS referepees @re relevsat py edwislats PRI FRitoPES to
be usedaﬁn tAE BrPht P& RioWNaLdre SPiRd R s WNBRIRaFridnirSoirbtifstwitstese.
Al ternatively, t he epi tope can be any artificia
T-cell epitope which is capabl e of binding )
Alternafiyedpdhe iepitons cantie oy asificial Treel ée'mpéswh'%'StCﬁr?a&'ec?er?%mg a

large p%@rt@ﬂ ot PR ceObiON endiaidlek dlﬁh&hllQo(lteE’NBBEa)w Deqiopd pebtidas

(“PADRE c%scr%e%géﬁg#%?#?ancgm t i n}%c,% r?cgog? ﬁé)p?' Aélxglg(cﬁe?ggf aI]
1994, Imr&umtwcbrlﬁir%ﬁlewotiydls@qsér@m%'ﬂ@@"rpéraf‘ﬁd By eefergpesyherein) are inter-

esting @a%hldggasq’&néjd @3t Belised Btéo?d)ﬁé; td ﬂ\ehﬁeééﬁﬁ Ghvasal tHshgult e
esent 1 nv not ed tha

noted L BN ES e BAREPBRE? ABC T L BB P R (L -oHino aci
in the @agMelr$-tararimiyn Brdenmtninpmevesssability mhen @dmiénistenddt Heweusi, the present

mventl%gﬁﬁmaFl@ a'.rﬁPEPM@orBBr%Ehé ‘:ﬂeyrefé'oﬁ& AOH LY 3t RFHESH-th&moeIied ghrelin

t |
polypepiso I PHE L PTG M B BPRBERBER AR el s the vso-
somal P arinesht @hARES o allpwlsyp&qqtlerd&zresmhted:lhn $hthel @nteeof an MHC-I1
molecul?e ?r?’aeﬂ%%ﬂéljeyt |lg%op5%9fén%vmc P&%‘X{E%Jaﬁﬁflnd Yeidshi iefieefitdBes used

rtment of APCs to all ow subsequent
"Hhemﬁégéwvé$ﬂﬁh |n the context of an MHC-I1 nol ecul e and

therefore it is not exped|ent to incorporate D am no

One esggé %ﬁ/ ér@fehjaﬁ P(.RPF\{E/ %gﬁtzc% Ao 0 n'erha‘i/n@ tRé §§1ﬁfbtacicf‘éé%[]éﬁc@n

especi a E peptide is
AKFVARWT A preanaimi Mignordi @i eifRrEne éubs,@\?érﬁ\?ﬂ%mw %ra”ar?t er epi-

topes HaWIRANOE @8IE 3 dkyof BfHE@btrvtRorsith pesfarat B-cehepigpes whith should be
presen? g]sti!'\%taglgl L%?s useEl CI)IP nl;\?eWc %_m%g]%ds &%, éL%glk pl%ﬁ'n Mﬁ'&és epltloges will

gn-oare erre I topes which
allow fbiethesness simplé nmbh@n@nﬁl%éwe@ww@a Wheraiheny e Anplpanodiied

ghreIlnnb‘ﬂlytlﬁﬁtldegiécﬂ?eéizld%rtoﬁﬁ@mc@iﬁblt@dS‘an&ﬁal’emﬁﬁﬁmwﬂlétemal | ow
e nost sinple enbodi nents of the invention

wherein only one single nodified 25 ?hrelln .
As mepiising@@peyed éhe mogifisasion(at dhe GrreliferqReelita P ishinse the intro-
ductioh Wﬂ%t ﬁﬁét?mhleﬁ&a@&tm@ﬂﬁﬂlf@b@%ﬁahntdbﬁlpﬁmﬂeftbcaatAPGmr(afB lym-

phocytgugcerqgﬁalacfe gpef %g?“g}%‘. cgatncoe Va"sape I?f: lbnﬁln g:%{lﬁglefo‘* gtEf Igmghocyte
specifighurédderangiodry pefor RUéPE @p@flc/w@@r artilgBD 1 MRy 156 epqciic spgpce an-

tigens apékr?d'\}\ﬁ'rem th&8rtf F&rShstiRieetnt r@8tyR@n de SR@EbdhlyErabd REIWAGH there is

part ner ecific surface,anti
s recoor i Ehe eph Bt TRRO R P g SRS i AGRARER, e ce-
cond mqletyi dah besutdpaae Ao BGantibgplyrfsagamant mmm:;peqﬁqaﬂye rea:pgmzes a sur-
face nlv__\ﬁécqublc‘ltMeor G JTE Eah G RN P@ﬁwj(rtﬁé ﬁlrfaQé molecule can

a receptor on the
e.g. bg\p@F@éregeptﬁﬁﬂfﬁgﬁcrepha@ﬁﬂﬁ%@jmoc”qseﬂfgtqs\fgm; or ﬁlgergaélvely any
oﬂmraﬁﬂﬂcﬁnﬁaanaﬂﬁTb&h&sh@ﬂb@ﬁCTﬂm&m]ﬂahdeb@odydtmﬂgﬂﬂmﬁeex-
i [ fd r ' I e on
empioREos P T S ol ol (PR, B ot icvap? o B RS The
surface nol ecul e can
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e.g. be an FCy receptor of nmacrophages and nonocyt es,
such as FCyRl or, alternatively any 35 other specific
weoeuodsaeeissar ker such as CD40 or CTLA-4). |t shedirmr2e03/000592
noted that all these ex- enplaxry targeting nol ecul es
can be used as part of an adjuvant also, cf. below. WO
2004/ 024183 PCT/ DK2003/ 000592 20 As an alternative or
As an §l§?ﬂ5Pté\f?e?ftsuf)@emﬁﬁ'g@tt?Fﬂjti[‘%ﬁ"erm%qiﬁi?de@“r@m RQlypeptide to a certain cell
type ipotdgpapidnieetan eahﬁlﬁfetl ainuBe tdsporisgPR id PosBibiteo ihi@ease the level of

reSpOI%m'ngss of %t%%ﬂ'ﬁ&pec stefm %lud%é RRd gl?dve' r%?ljxtforqgg géc’clogd %‘nme(t)y which

rease i'veness
Stlmulgsegttfmnwunwsw nTgptcnleexam@ksEéoﬁeumsgm @@@bﬁeﬁdarﬁ@vf@knyes and
heat-ShBEIEHrotehtd dFLth@e@FarldABpdrBmEdNEs WYIPELEFectiydp&ad th%Y&W' es

of such second noieties are cytokines, and

heat - shock proteins or nol ecul ar chaperones, as wel |
SuitabjgscygpHirastto\pe Used aecordieg todhe ingghticibdre thgaeotiiciewilltnermally also
functné*ﬁ@éjac@&fé‘ﬁféjlh%gvatcgné BEmpARAL J. @no@hecah&to&eerﬁmrpp(xmlﬁ interle-

n a vac

| {
oiin 190 3F b8 e OBy e lh £ LA sl OB pErsukin 12 au-
12), intetieakinel3 (Ikil3),linterleukin 15 i(ft ) aukgran@oyité-nRicrophage colony
stlmullamgefal:t%P lfd;lq éEF§ | iifeﬁ"%atlv‘eﬂt ﬁ\relfﬁrl\’éfl'oﬂal%a('tléf t?& cytolf?:ne molecule may

rlieukin 12°(1 I nterleukin

sufficq ?ﬁ‘EP seRd ﬁn%fv( WLth 153 et dhg Kt Saehyf—v@:oh'a%sr %ﬁp?#aky@nt sub-
stancesptfothe di€tusdiombdlawi ng factor (GW CSF); alternatively,

the functional part of the cyt oki ne nol ecul e may

quuffi e as the sec ﬂ Wth resget to the use
According ﬁ"b‘S?PB%'? saitable 8%1:1 51'}9 Qrogeln; ordpo} chaperopgsdised as the
second metais sarobe BEPTONheAcsiockl proteit GOY, HSPOO (et |stm;k sotietnadnl) eHSC70
(heat Ql'ﬁﬁk céﬁ}‘%@é( prQJ'Eé?E\ 9bf‘%@54 @Lf@gv@r chb%BeEfO WR3rddf %ﬂ B3, 1998,

second noi et é eat shock protein
B'Ochem);try BEPHOP h¥aen ﬁBEl(C%’PB’leéIPh 90), HSC70 15 (heat
shock cognate protein 70), GRP94 (al so known as gp96,

AIternQEclvelyM%l?é' §&Gn(lf> ﬁﬁo?erty @én e]-é)%a @h&pﬁeﬁ‘&eﬂor )ychn?’(?_LO?zggl Aglgr)d’ heat-

CRT (cal relcum térna
labile ﬁﬁie@lt‘ix“ba“r'ls%é nyimigy Phimyeqrasfedal dler'iﬁté’leﬁ 8¥S§casMPR (reyramy! dipep-
tide), CFR{@mblaa drdveat-adjudbhi) @ane tHecti €Halsk RliestrS TDMand uigere inter-
acterial derivatives such as NMDP (nuranyl
esting OS%E@% 1de), CFA (conplete Freund's adjuvant) and the
trehal ose diesters TDM and TDE are inter- 20 esting
Also tipos@ssibility bfi iesodudirgia thine qnﬂas wbidhi dijiandesithd prederthtivth o the
modlﬂte!:l1 Fu%]qublghé(pt t8 tgh FI is %h(?ﬁlﬁ&rt%'e%og{ménﬁgf the inven-
I'n po ypept| nmune sys
tion. Téi‘ﬁ AFHFSIShanD sevfheldamRtes of thﬂsdé"rlcrﬁ)\'/% or insERce, T‘h'é kgewn that the

palmito@Sipslatiom aSehoe iredhe Boarad BEg@Srarprdteny ogwt &lnebe tiked so as to

provncferl:%&%gj%%atl g;pél\%)eppg S (é:l; he?ﬁt, v&ﬁ?@gﬁb?ﬁ@r o?¥ee %ﬁ] g&tellﬁ%g%ed
proteipg formg,@dﬂ§@leal§<et%rugglrgﬁ\@m d coreeonsigifjonf dhe hgdatlon anchor parts of
the pdl)siﬂe}diﬁ&lgtdndQﬁe tehainiBg garté/@ tﬂﬁ/n‘ﬂﬁgcll@ protrh&m@ﬁﬁa‘?@frﬁ‘?\at-esultmg in

)
moteels Brser o GBS i SroEh e SRRt PrI e, PRasPop TR ted -
proacizasaising different lipfdatipinengolsy(eep i rdwyistdrydourhe maislyl growy, a farnesyl
groupPé‘bEr%n fgetrgl'ﬁ/l BRIUBCH GRI-BR@LF, Léqb Qg I\t QS}I @lglyrc@mle §2akY drk Rekferred

Hﬁ rPr esent at]ons I ge
embod BB Hehie i e e aisde PrviAcs eidch & Baipregachor in a
recompmaathhpedusidngoieirf i Esiey ttrdighafatabidoamdanedetyr reqiessqise af e.g. a

naturd['o cam? ggﬁaeeqfeneyggawskon%rgﬁ%e @tﬁeaﬁn%ﬂé ﬁﬁ’% IpOptice.

ger an eran r
Anothg rgqs?'te@%/w ig&isg PB{%)C%Qrféagmeéiﬁ efrqoatpler@&r’rsé@ntm qr ©F itgefecf.
DempbdWehd.| 0996, SBje@cd aY1,y348- FBCardN@u B ROHI&H, @9o8) fNaskeBidlechnology
16 4é§_gég§1t ion anchor in a
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reconbi nantly produced protein is fairly
straightforward and nerely requires use of e.g. a
waabwroakisy occurring signal sequence as a fusi 8aT/DK2003/000592
partner for the nodified ghrglin polypeptide. Another
possibility is use of the C3d fragnment of conpl enent
factor C3 or C3 itself (cf. 35 Denpsey et al., 1996,
AnotherSttrecive w2y bf pBst8atBisOmaltidlelcopieg oferifopic rediowgis thgyteghrology dis-

closed IE &\% %88%?/? %gg%%tlg%§§ zﬁl&gtg%seernv% Itg QRA-EP 4&;§’éﬁltlve patterns, thereby

aving o &8 Eieh GemRICETTSmRSBFaR ot rGRTPBAES Fbind e s o
the prede@€ ehey tHd t&chrfbidgsebd WQn 0B 01 8 22ddTdedrscanlication g A specia-

lized adéLi'v\?Pﬁ r'newsgl Elggu re !%f qu(ﬁf/ §92d27r i€ mglte‘o% kBrpBAltb &by ?efeltehé‘er §dM¥in.An

| nunogens
alternatn\@s@mﬂdanQnt ofithedaysiitigs whigh RRTSRSR R B fe”’teﬂé’riﬁe@?é‘ﬁ? of

multipld (E’g?rhtt:léé@t 2) éb%lets%@ hﬂﬂh@)@ﬁaﬁk%ﬁi@m@@ég’i&%&? th@glnre@ap@lepkptlde to
|ca on a S

Mge S TR RN

polypeptiglt ethe solsseheerek ihekpof, af tf@raﬁ\amw téwweﬁtwrﬁt@'ndvol@ﬂées and,

when nle@é@:ﬂ{l' {Bhethbl \ﬁlbn ﬁ:lr& n ‘Tﬁ%b& s bﬂoﬁé‘@‘ tRé BFser deebhd or third moieties
esenta i on of

ciscussE T p BB SpPUUBPE PBGE R 610 PRE P RlTey s bl car-
bohydrit@h ypepisi ddetré cftdg lieermAreg a$y$a9éfm\/a<s:|rtehb2 caearggb; Lees A et

al., 19460?”?1]11‘1{&9 05.49'0 §994”’3 , 86t 8so ﬁﬁhﬁ&k%ﬂd ik mbh B @éﬁﬁblté\'na-
I de, subséquence t hereof, or the

v, Tt RIS DS T aPo e SO0 YRGS G RLLr ] Com
gation pAERIrEMhe tatiitiohslrcairisn midteaaes tsoghess layhaladinpkt h¢reo¢ypn|gt(KLH),

tetanussiie%)x{)) ghdlgll;thy% {OQOerDEI’?J b&ﬁne &'réﬁ léﬁﬁlﬁ'ﬁln ai}éméearre §R6 preferred and

useful goliydatier eawm ieareed WO&'BT‘W% af COVB'SHS/%PPBP'&OfstDE fhigln
polype &ﬁféttﬁ%ﬂarnﬁceutﬁ:aﬂy aé&ﬁ@b}% lyhgtroxypbBSrkers Vadcasnmriddhydrates in-

volve téggﬂge é’lbaggéas%cme %r]relm polﬁ:!eggcelél'glﬁagatr%aﬁ‘: gﬁéjgb?!élgr& JFAI%Iper epitope
which @ktcenpled sapprasely t Hiearphyaly drexmm RS (pﬁotthg|f9f§|gprToh§l@ergfpltope and
the ghl%iln o0l bepRiad aR AGtrufAch %tfﬂotﬂéﬁb@éﬁheﬂﬁ@frﬂll to ¢lad polyHyiroxypoly-
mer wlgm:]l;p%gé I&r@%,g%fl z‘arrleh,g%c:kl;)ﬁlg% %E'?f!sﬁ aé{il E‘F', EP Elnqosst preferred
when thexoitabje BHcghé@pk aatrgireirelionsred throgtirelin g@ymlgep quzrﬁonstltuted by
short p(egéé'gn stftEhe I—Sc isA& B&%ﬁg@gw saéBi')roééﬁ@JéHe kéHdahieAway to achieve

ers. erred enbodi nen coval ent. %og&l i ng
mu't'plsfpr@%@eta&ﬂ%?f Sﬁ'e%?&eyﬁgfﬁs 3éhg 'E?S?JH%? PRIERIRACRIS PR
accept abl e pol yhydr oxypol ynmers such as carbohydrates

Itis egggaalw %ﬁ%rr%@ ﬁwalﬁﬁe éﬁupﬁﬁg Etecﬂétpoﬁ}@rﬂlr@m'cfél% itd tHROpAIABAEdX§igolymer

t
s by rasp PERD SR RR0LIEnGRE e CEBYSHR B SrS TEe FTAEY i Ehe
effect fr@t aPgwiTl-beebfreo teld tppe @npigateradgh ke $amq3@r|ny ,’9@ @pied:g process
the corf)]u t%%hd sHt?‘s%glljérﬁly ggé\?\ﬁm%%Bre%ﬁtT—E@ltJbﬁBp@mMHQ did’€ 11 context.

ch then serves as a carrier
backbone) Agaln such an enbodi ment is nost preferred
One walienadhieingubtplivgef Beptirles (egh ttopehretir pylyraptie gt Brrsesyfas well as

the foule% e%t}%r?ég |9tooé1{]|¥%%t él&%bl@rp%ly%%}%%}ptow viath tré?sli}p(thﬂuoroethyl-
his i's ‘because a r

sulphag of BiGE A iEakte %&ya%‘ HEPRSSEN a%%‘afﬁﬂ‘@ PP illtrophenyl cloro-
formatdl @&%ﬁlﬁiﬂoﬁ s oeif grSlQis&!ﬁ:lefdrnmloh@pesvepmﬂet threndrbetwéen pegtide and
polyhyc%wp?lgr%grla? r?CEteogkl)l (rD tBIuEﬁes%ﬁ ﬂj |L ¥, gp'bgésﬁflé efprepat akh@ited
polysqgmayldys:las)&e,sgrcbtpewem pg/o&g 1@@% gs §f87§n46§rﬁb8\'él IReASPerRSd by refer-
ence I{é@é\npﬁnd‘:éoﬂéMQﬁ{eﬁé)to @h@ﬁtﬂeﬁt&@e@ and i@l bitagesyepuasd bjhmeans of
conveafrlﬂjﬂagfoh{j (95 |g%gr§ﬁ?s\@ rfleepE) es 3 tgcﬁn %s uﬁ1 Ja&lﬁﬁd‘bﬂé@@ét%onsnsts

he conju
of a palmhiych:mtyselqmenbaiqkbmﬁe@emta Wé’aﬂ @F@ﬁbgﬂe)'lthétemqsr eﬁas?qhssghqrﬁto by
an MHC Cl ass || context.
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30 One way of achieving coupling of peptides (both the
ghrelin polypeptide of interest as well as the
wobanw@iognsgpi tope) is to activate a suitable PCT/DK2003/000592
. pol yhydroxypol ynmer with tresyd (trifl uoroethyl -
sul phonyl) groups or other suitable activation groups
such as nual ei m do, p-Ntrophenyl cloro- formate (for
their N-aetriiMat ibpotief aGHagle auipsgeanolgtissmabietin iy peptiges@ndfereign T-cell
epitopeb. OI?QFQI%EI ?{po@gme'tg @yr?cﬂgsueot‘ﬂlebhyéﬂiﬁ %Wﬁ%ﬂd@ Ec) as aﬂﬂfotect all

uenesul '\i @g ES esultin
ava"ab'sra@pja? boupt Pyheanas g i, rihstisB R EREIS wederypine
protect&&}nélﬁi’d@5801@xeafedylhﬁd GleRifdn Aoty kot finbihcds-potetiag theyresulting
C [ .
conial Fleps TSRS e B ARBLEDERE o st oo
conventlonal solid or liquid phase peptide synthesis
Insteadt acugrmlgctu@mtemelublewlytaamgarmwﬁuletulmsglﬁ in $fO 80/05316 and
r L
us s SPA%I%D %tglg %éXaﬁ 9 #g@rge p‘ﬁ‘géﬁgtggﬁ%g%\%dz%é é&haﬁ@e RREERRE &hereby
obtainiT PEKZYEE ©ODYSR bezlzeqnhalwpeRF'Q%rWrﬂowé?CCBﬁf 'Clﬁh‘a's is believed

to lead @ 8h ||rﬂ§|409ed1b|%§é3ﬁ£rd)nr’fﬁltﬁé Inﬂﬁunegstv’sedrm of {helpplyepitiddessirmedwo
goals afeoreggﬁe{?jhggrgglé t? ngtpl L?e 51 deBOﬁlt g‘isec \%gen miec{lrcl’g ﬁ%sc%hﬂlggte and to
obtain partities whigh lare Wactlvatila@emﬁoml’@& a 9§PFET9?Cht ?félsﬁ‘ﬁé“'éh PerHeulate
systembhid SEJThEtHRed if WRS8@HMINSl y coupl e the resul ting

protected peptides to the tresylated dextran noiety,

and finally de-protecting the resulting 5 conjugate.
Considerptieisf ursledyingrphasen hreghiot inggv @ MOfI§Catioas in FuHin FPP'YFI‘FQt'deS
are a) Sr)égémjatﬁiﬁl oMk aﬁd‘ﬁﬂe@%ﬁédﬂi célBé[ﬂl@péd’)QJ) pedservagion ofdle structure, c)
avmdar%g %SBge/e | e@é@pe%lp{rr%leg’g grhﬁ%f) ucer ceLfIgJ"| %tlc Rtta\l/rg 89&{ gg%ﬂs@us@@@above,

pOSSi
it is faidy ess~- tioi satee apet gfynedifiet mldéllmmpk@élalﬁ%‘shlch h@\feeili&/bee” subjected to
lntrodu‘agca@biné ’ﬂg:el‘?efﬁt%'bé Prpél’i“f@lteﬁt eftidhgat e bet ween pol ypepti des
pol ysaccharide - this is believed to lead to an
I mpr oved presentatlon to the i mune system of the
Vaccingtisinytpegeting beth the meture il of gioelinsandrtbe peoReplits, fora Fa fe envis-

aged ah@ thki’ltiﬂl'rﬂs Q‘elb%ﬁeﬁ)ed Qlc? Qﬁt%ilﬁls@ﬁét%VaNtﬁ% Bt Gétinothe peopeptide it
should ZE ORI e MLTRGRE Fls SRRRE preSspih BECRE Gt o fgrmpyion of ma-

ture gigeioh Ipgetinowhaden usey gtckiss Bcel lepitorge frai kaih |n1iﬁttlﬂ¢69hrelm and
from pf@@he&en?ﬁ@%ﬁgaﬁ Ffhved W&)@ﬁfllna)(/nge FRRERM @é @|§y fF down-

bucin cation I [
oot oo ok K B o B IREP SRS an S bu
also iteprhepeswoll) b Feiteddvsihdetthe @hzydiattproaessingywoalyl beifhibited be-

cause 9t¥?|1gﬂ?9i§'\i? ng g%%oﬁ%ls IWO%RII frr%%ﬁ’s (?Qrc?e%%ge 82 anB'RRIERES important

% scussed above, it is
for thefefizympticeledragetosi@ %éﬁc%t set of nodified ghrelin

mol ecul es whi ch have all been subjected to

If, on # rétJtl%?’Lh%‘]H Ogaglfe Rsife L& ledGR thg Kvel &F rﬁétmeed'h@@ﬁn to a lesser extent,

CClI nalontar eln mature form |
then IWO% b% prqﬁerabia tq Y@C'ﬁﬁ@p@ﬁﬂsﬁ@‘ef%‘mfé% PrpReRIlF that dpga ot in-
clude SbEtaRBE I UnfEof diematire guelint By énib@id, thié siature ghrelin would not

be bo‘wgvant gg%‘? %s, %}ét ! %et#ongat Jﬁ %Qn%p% rg‘f‘\ Juld 89 réﬂgél:l. d

8recw th |c processi ng
that | eads to forrratlon of ma ture ghrelln If the

Finallyl, FURN&Y &MY GtteteBCloltd et B’re!:rﬁbtlur@mote@(ﬂe?{wﬁltlmhabmm little se-

uenc%nc{ené‘%ld/ggwr ely' @no%ﬁ%@g%{hﬁ%%@%ﬁ rtﬁé fnﬂnu ng%‘éﬁ‘ sMLde predommantly

"Yor 1Te he maxi mim capacity f
includel Bvae!l episepss dorothe phathig drelinghrel in: Not only woul d | t
be possible to neutralize mature ghrelin, but also
its formati on woul d be reduced since the enzymatic
processi ng woul d be inhibited be 25 cause strongly
bi ndi ng anti bodi es woul d "mask" the cl eavage site and
ot her sites inportant
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for the enzymatic cl eavage to take place. If, on the
other hand, it were desired to reduce the | evel of
worbwroe4ighrel in to a | esser extent, then it wearmr2e03/000592
preferable to vacci nate agaipast the part of the
propeptide that does not in- clude substantial anounts
of the mature ghrelin. By doing so, the mature ghrelin
Since theonidstl presérred@émbedidbenta df the mmanbwﬁ@tson ipYRlveiRIuRizRsion against

of humafnoJHFaFH s eéns@méﬁfﬁ pEHAERLd that el dhrdi® ﬂoﬁiﬂéﬁﬁ% digdub&dd| apove is

Interest to ta

» humam gL PG PORTGETT HASYFeryy PERtREnS BEIOY ERBET s £511d be
used foN\gHrBhrﬂmelﬁﬂWSpB@és- gbiablyithede listeelnin tiheesdquenaedigeing gﬂ‘f@[ﬂ agppli-

cion. L Ly FELAE P b OB g 10 i

I Nce
should hiehieanapetechiodhe rel@@nkrrsganaraR e ievaRearnal Efm the sequence
listing it 5]3{3%9:%' VvHere BNEObOGAdArERGH tha i adireaidelingteptiod sdyuamae can be found,

ant it nggiey'ﬂ'é%ﬁt‘&oéj t&?g%@nsegy ent | ch%roeagg F«{t;grgecf g)qh tﬁ«?ﬁurﬂé}{ &quBnce

should &k pffsgstin the cortespanding seaufgncgﬁ @dhgyaw W@w'wghﬁﬂwﬂﬁ%
quenceghrelln could be wused for ghrelin fromother species,
notably those listed in the sequence listing of this
appli 5 cation. It will then be understood that
In the analzclimnenys reledingt tomgmen gbrelingis & speeiplly IaTeHiSd Skaj s pwman ghre-

lin polyﬁéﬂ:@.f&@cﬂ\atpﬁeérf ﬁ‘l@@lﬂ@@é\ﬂsﬁlﬁtliﬁlﬂg € leavtadie Heifblacia geduantaid SEQ ID
vant ani

uence
NO: 11riidy 3 leash OB%EWHQHCESSGF%‘?"C? RESGGH B ‘é’ﬁje o7t Ien%t“ at”dacggt%ﬁﬁ@ a
foreign 3¢ @pitopee Atamatieely, domtbreigami epitopgindy %@Plurmém%’ftééd’ PHQLD NO:
11, any specific sequence data referred to in the hunman
sequence should take offset in the corresponding
sequences in the various mammalian ghrelin se 10
More spgraifiaallys a Th gornthiningrtboetinmaeting) peingt dqidyseayergrHcyR irqdyced

into SEthIDI NO! etflplgl%b %le ||M|Bdaﬁ€édeeftra% ahhlﬂi adid @ iEQT’fmlt\lghllE 1;Hat 13, the in-
pept i as been. nodi |

troductignal RAFAIRS S0 Y GG EAEBINe FCdEdy Ero Ridk ©1 1 Uy FiOu P2 13, 14

15, 16, EASB, DI)E20a11L N22, 26| B4, 5GA6NLH 2@f2%,q31hl31032,cﬁ3t ﬁém%‘ht% 37, 38,

39, 40@{,‘%%?%&9”3@'49' ngzg)l sgoﬁrﬂ%glsi%zﬁmst 99557, 58y59 60, 61, 62,

63, 64 G 661 B4 4% OB/t K75 18 1 OGP T Jou b aBry 5. Bar g, 86,

87, 88,C89)199} Di,NEp, 0BJ 94,TEPbELIMNGB, B9Yi 100, 4€1,d.02eHURNOE, Wﬁ,dﬁG 107,

108, 1(%9'3 112}115 Pfg‘igg%d rlﬁ%g%%%iﬁé}@ 11%%n %B&é IBq\ld nlthﬂ QA4 Gedadtof an

addition; emlbeipErAMISo peiddi Bhie ﬁ&b’tt@raca?fppw ot deé?ﬁ%c?fém"ﬁ’sacid(s) 1
and/or2, arﬁi/0|43 alﬁj/0|54 afd/oB5 afd/ot 8 ,andfor 71ahd/drR arldor 9 drd/olB) and/or

11 and%ta’ 1235_llﬁd/%;213 @?/orzlil rg%dr ?andgc}r' 162%d/§|'817sé¥d/%%& a4r%90r 19 and/or
20 and4®, 2 Yand/di522 d@l/om2B, antigor Zflgandg;g' 2F5q_nd/g226 g’g:l/or5247 arggor 28 and/or
29 andzgiﬂ 305§nd/§|831 Q%/oﬁﬁ arifor @Zand/&334 §4H/0685 afor $6/andd8; 37 and/or
9,.40 , ad Li4/ 844 191085 ad q
38 andé@_r 398§m/8r440 g@lors%l andggr %‘Id/%l‘ @r&jﬂ/orglf argc%or %r 46 and/or
47 andd&r, 408nd/6749 8iBd/009) arklde, 511@11/0&5}2and191353 gro)tk(or i@gﬁd/g@ﬁ and/or
56 and}j§r757 ar]ugé' Sq’l%gd onlg&and;‘gleO Qr%'d?or é-llg’nd/@rléz aﬂdll5r 6§-34ﬁj/oﬁ61ﬂand/or

) N case
65 andipLeh Hser e/ a'r‘ﬁ/ﬁbs%\%”cu°rl6g anler fhgndler 2L anflinid gy 73 andror
74 andjet 2% lalﬁJd70|076 am/ﬁomsmdj(ns)s And2br andrndypr 20 amdlbi081 3nd/or 82 and/or

83 anaznldéggnc? 9{{;)58%%% ?ﬁa gll i /@Pﬂé Qﬁdlgr @@Q/\d?ﬁr 91 and/or
92 andiAEFd P Ghaneler LB 3nen 8 ncFon G PO 8D ANIPLSD 38For 100
and/ora8¥ &1d/or 102 and/or 103 and/or 104 and/or 105 and/or 106 and/or 107 and/or 108
and/or 109 and/or 110 and/or 111 and/or 112 and/or 113 and/or 114 and/or 115 and/or 116
and/or 117 in SEQ ID NO: 11.
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20 and/or 21 and/or 22 and/or 23 and/or 24 and/or 25
and/ or 26 and/or 27 and/or 28 and/or 29 and/or 30
wanai4me4183 and/ or 32 and/ or 33 and/ or 34 and/ oPCBMK2003/000592
and/ or 36 and/or 37 and/or 38 and/or 39 and/or 40
and/ or 41 and/or 42 and/or 43 and/or 44 and/or 45
and/ or 46 and/or 30 47 and/or 48 and/or 49 and/or 50
HoweveRngHcarit s hobaxpeotedFRatameiupizaB® agriiist thesarezntepaptidg irm of ghre-

lin woularﬂg /095ny %@e@ﬁ?&o népgaz qﬁ'\‘ﬂ{un@%tlé‘ﬁ‘gé&ﬁst@% Biid é|§trde6@ is prefer-

/[ or 63 an
red thatamﬁr&rod@etloah'apsrfomedaéﬁwaPY B SIHITBP 85 AnaiorS7eh, 27, 28,2
30, 31, 3004 Dr347 35,208) /307 3§, 235880/ 01, 423484, @5, 46,47an8/ 4, 5P551, 52, 53,
54, 55,35% :588$9a&5j/6‘1r6 63”“%3/ & 6%83?”&! %‘3 78 ﬂg%ofs 9?9,575 76, 77,

'and/of
78, 79, 8AdB Lr82883a%t /85 88787288/ %‘-?, 998 9 b @|3, 8@ WndPo?’ §§: 99, 100,

101, 103N94Dr1091169)d/e! 1073510921@ndi@r1183 1800 13; 194} 160118, a8 117 in

L 98 and/,or .99
sea 019 g S 8 50 B B 0 5 g pyman
ghrelin,asodthair thé (@raiudiiar is p@ﬁoramgl/nmthelp)@pe;am/rggloqgfgthgrgayqyp molecule)
& Lhirnglt okl theaifHaPEeqlidneeds BaRIof thbAmaiabeden.
and thaf fibsBHfaff nd Bk St Rltroh el asfcglil DNO 11. WO
2004/ 024183 PCT/ DK2003/ 000592 24 However, since it is
In emboditestepewre ¢ tasiredl tortAngetdnd ermplgizinTaReptiAe cf. above, it is prefer-

red to aRl'b - RseRaRN de- (f_énréﬁter.f)esgﬁ‘ b%‘ghl‘éllﬁ —Vmereﬁbrbeinﬁﬁdlﬁilyn of the foreign

evance co i nmuni z n agal
B R Y
(deletigpe tiaardorct dédteny Brogll enttepes) ofamnoneaef aking® 3¢id9 24, 235 26,227: 28,

29, 30 42["6 %833 %% 353% 4213%,3.% 2%3414%6, 4§544 38, 48747, 38, 493%0, 51, 52,

55,5453, 56, s 555, 8 G155 5m e, A0 Iact: SR O T g8, 7576
77, 78,6/, 86,/81,68, 86984, 88, 8§,187, 88, 89 30, 94, 9%53, 4,957 96, 97788, 99,

100, 1%1%102%0333{94,8@5,3@9 @gi 1@%103611@71'118531120%931%91' 1?@ ,116, and

117 in 8@ IDNg5 11106, 107, 108, 109, 110, 111, 112, 113, 114
115, 116, and 117 in SEQ ID NO 11 (si nce am' no acid
If, on tﬁ o{herkgr?d lﬁa\gtdeﬁrgdqgﬁﬁ&}o% dnn‘%nﬁlnéé&%l:l” ér%h&?ﬂﬁ@déé@, not in-

he introd UCtIOHISEEU |
clude thmsqqqxgncrﬂquwpr@@relgg ich abeMe, mf\elnaﬁgléqtlpﬁ wilbpre r?béyj mila e dele-
tion of @dbdthRdal auh&élacbrtanahb ¥cithO1,ayi3na, B.C6,05 & eomotie 12) thak, 15,

quen a t

16, 17, f S 0 1% Heeh 2 P00t A oar haCr s ey S an 36, 37,38, 39,
40, 4142, 48b6945,146, #8 48 éPeFl, an §1tin SERIPINQU et Faﬁﬁeﬂﬁ?’f‘t'df it s pre-
ferred Biat 8hiy RRLdCRPE&IvEN). @r@gi'ﬂlrébhtb@e corlsBeArRf) Aektions/substitutions) are

made among gn a0s 30, §1%a C%%sg 7, ﬁﬁphéoﬁl?%ghﬁg’% 65766, 67, 68,

69, 70} Vit d3de4, &5, 36577, (7@e7‘-bt&00ﬁ$, tha&3 86 §Pe6d 75:t8|30 9, 90, 91, 92,
93, 94597§QJ6' 99P§§ %9%%01%1&@0’2 Qo8 Di4, amsnpo@qodsu% 10851102611, 112,
113, 146 118 11§|,7_and41§7?:a $EQ 4% NO4611 ﬁi]thus %'ng’%mg’ i ériosg’grffg%?ed that
all of dbdno 5dds b5 Bbédelbicd. 58, 59, 60, 61, 62, 63 64, 65,

66 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78,
Fmallygj it @ges%%! to géovugga glgfe}l’m g%angg‘i’at %%%)sor’?o ’i u?d’efgng:B-%é’fPitopes of
the paitQst prdddidelint686; dake Aot DB, pattGH the hBturd tiblectte2then t3e ingrpguction of

the forJefgﬁ T, ]e%)ﬁo%ﬁa{l‘%uld]ﬂgcﬁcgm%%o‘ IR Q‘Qetlo%]of a2§2|b£tfantlé-? MubBEr of amino

sired to provide an
acids 53, FuBbGENSE e8P D81 §th A, ToB%: Sioio0r A7 S8 e Y Hd 7% 73
74, 7SS$€|UJE:I)(73 29, smisuy 82,08, 64, 85, 86f 87,4808, 9Q,it8, 92, 93, 94, 95, 96, 97,

98, 99 Eéé,?faﬁécﬁb Wo‘%‘%& Pl ?f g6y, i(%:ll'd?elﬂ)ell?l 1412021?:”11@,7115

am’'no aci d 6
116, a@d 197 in 6EQ 1B NOr A 1. g;gnsegupntlyslt is preferred that only non-destructive (i.e.
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16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
wWa20040341844, 45, 46, 47, 48, 49, 50, and 51 i nPSEQK20»3/000592
. NGO 11. Consequently, it is qre 25 ferred that only
non-destructive (i.e. B-cell epitope conserving)
del etions/substitutions) are nade anong am no aci ds
B-cell epRopeadnsebving odelet®Bs/sBRstitER®Ns @ nGdle HIoNIEMing gcidg24, 25, 26,

27, 28, ?g 3@631 g% 336%4 3@936 %9 %%339858 4123,2 44,4475, 46,477 48, 49, 50,

8

and 51 Ms:scgy) NOggl Ig,gﬁ mggls 0d ga)en ggst @*@fenffadﬁagtla(y %aﬂﬂj acids 52-
117 arel@feted.04, 105, 106, 107, 108, 109, 110, 111, 112,

113, 114, 115, 116, and 117 in SEQID NG 11. In this

enbodi ment it is nost preferred th Oftﬁll of. amno
Anotheg P GSITEB.0f S PIEBIRERTRT [RANF greseiiayqn oiahe daidaghy go
which dof Y irdRida agfn éfﬂisleauetﬁé iofpttretimiat tinds prodtictivetyl tadéGelgss 1T mole-
cules lnﬁba[mpa'lepell rg%)p%gFé) the part of proghrelin that does

rmpar the mature nol ecule, then the
i nt roductl on of the foreign TH epitope should be
The ratRbalerheint edctby sidatiegy fayrlegifn af Sielhvrancdan thaueRsdgespihe immune

systemqg] rﬂngjge Q]‘é'ar%" gﬁ?elln ﬁﬁmuﬁé reséénseﬁ@the&&lovﬁﬁg 108as Bébn rfdted that

when irpmunizig w;rth auycgogo;g pr(gtslns éq_rmugaéed @San @iuvagéwmgé is %gﬂuen’tly
strong 88bre89theHddy'9 tole@Bce Bar@ithe @Btold@bys Q‘b;eln,gseregga daoger that in

some Vf%‘ér’lat%cg%dlv%%%’s t%%énm&%sresatg@e ||4nged élaQﬁot @&scolaﬂlguedléﬂply by

and 117 in (% 11
dlsconmg@ﬁmpylsaQqn [rglspsrlgchﬁeetaemqlgfedolmrg}u e response in such indi-

vidualsNg frogtEiidely Ui ivied ®y @l na@ive \ﬁ@eﬁ&ﬁbé/o@ﬂ"é]éiﬁoléﬁﬂs PKEBD3 A0DTHDIRas the
adversgregeﬁ]i,glgaltltlg‘e é&%@%d‘%%\%ﬁﬂ Qvgq‘n pqgieﬁt\gg%é/ %Féh:%tfhr‘idt'lt)h QOSH im-

am no acl
muniziB@agePt in I@OWIBthtBAn agg)lmg@ne gqnd|t3:81 hagghusdrlg)een@ffabh%ed
43, 44, 45, 46, 47, 48, 49, 50, and 51 in SEQ ID NG

. Lt is.in thi (I r | ,
e P SIS PRI b
knowlegob oeNambaen ofserved tppeasine thineiEstigrryse theanti-self immune re-
sponsdis %ﬁ%ﬁ Rt d er}e@ﬁ 71, BEitapal ehd M hafﬂﬁéemgﬁﬁéated/wl defoakaratat by the in-

subsequence of | i [ }
ventorﬁ}:rgaﬁbe[ |p@téc|y 9 |q18‘1u s&og e mY em‘t:S éll_?e %%fetégegltﬁﬁﬁwlotgy lngdeed de
clines drteralidcomiwpaersef inThmizatipns mawevaselni thery itciould appan By few

mleldLQIE ttda@%l'\&ﬂﬂnqunet J@gpdnggmgl%otﬁéadnv@ﬂ 8938 Sutdi&youBT BEitope of the
temto 1 nduce an anti

releva R BB AR TP s SOHE. AGT EPoPRatY (26 Al on corsidering
self-protainsithati ang relativelyeatuotagp whereanotbenihefapertidaty eqlevant ggif-proteins
are ongldéd'gye%moc%(@r&‘hn k& Io%“gé\bﬁdt?mﬂﬂ bgél\}' R4t 4 QekiRkinizBgon effect” is

ance toward he aut ol O ous ot ej n, t here
b

not a passi "'Haﬁg\@?vetrhf&( gl“f?"“sf&l?eefﬁ?atc@r‘ﬁ%ﬁb@oe’ﬁc i dual s the

i mmune response induced cannot be discontinued sinply
One v@{/ sicfih 8 GAP b AidIEg tHesdIFAMINGREIbO R hehbé o alfogb@RAUESd inclusion

L RIS Lo bt by 1t e s
shorted thizol abg ol amirot aids, caamdt sehvesis Taspitdnes ltheade of shwrier fragpents is
one sn%@?eéan:dg‘g?swgb&%&g THapd ¥l d bR erﬁb&‘ﬂ’ﬂerﬁ’crd?ttﬁé ﬁ‘uvé\ﬂ\ﬂdn 4 serves to

unction as an Im nunjzin
ensurg fhghthe IMNURGERR ARRTMST wmﬁpﬁwerﬁsggwg Stfugeroeaifh that
could 8&t/@bé rslietmuliag oy, ebmdee’dmmedlhg)dequenodsudatngengzgecomam conser-
A aT
B L e
epitopgecause the anti-self |rmune re- sponse is driven by a
foreign TH epitope, and it has been repeatedly
denonstrated by the in
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20 ventors that the induced i mMmune response invoked by
the preferred technol ogy i ndeed de- clines after
wdizemondisauat i on of i mmuni zati ons. However, i nPCI®&2Y03/000592

it could happen in a few ingjviduals that the inmmune

response woul d al so be driven by an autol ogous TH

epitope of the relevant self-protein one inmunises
Preferredigahtgiinients ditths immues petéralprgsenigkien ahtheshalagues of ghrelin invol-
ve the &%%%é%ﬁﬁﬁéﬁgﬁeﬁﬂe compWsﬁ'g"é% léag@&n@drﬁelrnede@l(/écy Eéb’ude which does

her "t her ap euﬁlca y e¥% | .
ot binds BIoHIHEEP MEICTEASs TEBIAcy o BUGH T oA PP alt |1 A PR SR
Moreov@TRUS biefdriedtthe: thodyirelih liatival pepaitié hanmunsuaz%rtcelbepl@péeltns espe-

cially acé/]af\gg?guf}f t‘?‘lg%r%l %h!}é}(tr%/c %J'Edpvé%é?sr one]c Wher%mt%le'aﬂwmct E'élé sequences

cannot
comprisinaodrnd ergnerhiBscel epftopasrain rePaesesFed %t)éﬂ'é??c%“t'ﬁ'"élg‘fso?f@t’%ﬁe or as
a sequeﬂ¥@lr@lu’dfﬁ§|lﬁé%l't9 NwhdrBintthe irsBMd BsrgiSie Gbrefaa at-helperspiiugssc es
could serve as TH epitopes (and since peptldes

shorter than about 9 am no acids cannot Sﬁ %
Again, gysh g eadodimest ggBoPreafpiged when egiak's B! £8 Ca"y'”g regi-
ons of g‘:Hralm e.&e apktit@as b keora pgrtiachktchdh trae fromewayt stld be able to bind
producl'f\fnégi mEI\WlIiC asd ﬂ%&lgé/u?@t‘r'hg @el@kt%ﬁ Bscf%fl\éﬁgop%eoor -EP®dPeS of ghrelin

I MMunNo uences
should tlTerefhl@ compen ighpetid spnerRiEive BITIocRCsls of hrgdn of 3 relevant animal,

that s, a8 ®abr S brxdiate Eﬂnn-U'bcﬁi%l ih @RE SEQI IDaNaLd, N, SELERNGEST 14.

Shorter, @f&'g?ﬁ: 8¥eﬁtarﬁ%(} sg? %%O tﬁl%?er Pa\){lﬁé %H‘ﬁ?s%%b%&t#tl{ﬁ gf%éggse%utlve
amino daidscfrorotheaghrelinfdiine pridspeueng® 2004/ 024183

PCT/ DK2003/ 000592 26 Preferred enbodi nents of the
Itis prefﬁrre%l’] gwa%¥hs’et eﬁ'mogﬁg §§£Bﬁ§es%p Ie%gt 5ri%esu9§@||u9|%éeo? S‘Eb Iﬁ)hﬂi@l 9 Mo,

hinmeri c pept| co r|S|n
11, 12, asot 1@ﬁ@t@ﬁp@m swch et leaétoorﬁeﬁs@f%en%%%’e Iy SRRt of amino

acid stn*étdh@s %&%ﬁ@élin\&leﬁteﬂmd\vﬂr@\e@r&&s cdrisistind efcut@secuaivd aatino acids, 8
consecbtﬂvg?aé?lgggufl% gtc g%ec-ll;tghreel Iho a%%st 8 @cg‘lseuh/igé gﬂ'n\{ a dst 5'c§nsecutlve

I'n derfve harbours a
amino Bsidse 4| copgrictibyseamine afigs,exges @né¢falF'V§/a'aW@tﬁtd&geous i f
the |nnunogen|c anal ogue is one, wherein the am no

Itis esgeua Ily ep?&léls?g& ?1 t th%or{sﬁgéc%lh{kgarqm% fds FREiRs B &?Mnm%@ctd%ﬁ@ue

resen cont I nuous seguence ?
selected frogtHterarele SrOFIadNaE] FHIW { MO/ rBp Br7d Qiedeanedor S and/or &

and/orcioémﬂcbrs@alfo?ér@ @’ﬂ:I/EFr hehpgor ephhdypes2 aktyai 13 asdfohl4nnd/or 15

and/orelgba(ng aaﬂdior:;{g and orelerarnEi?oq‘ ﬁw%'a/tfr% a%ldHrazgl a‘?’ldﬁ)r%l z!c?d/or 24

regi -
and/ortp atddert26pagidr e agrﬂf@t?@m/qrr?&tandfprrw awagpr\ﬁ&mrkﬂ'/%éz and/or 33
and/orcd) eﬁ\d?(lﬂ 3 afﬂﬁ/or]?:@l &Hwéﬁlfn‘dﬁlirﬁd &d?d} Mdﬁrmddyor 41 and/or 42
ecC e. S ecl e C 1.LO e
and/orgﬁ@d{g{ 4}*?6\9?% 4% z 041,6 Z 4‘,76 nd/ar. Afé and(or &I gn%p(ﬁ*ssoognd/or 51

e’ at
and/orcienareigart 53vandAori Stcanaards ajfdlcg‘rﬁﬁeamdvﬁorw andf @] 382l or 59 and/or 60

and/oraé!LI ml/or 62t anﬂ?or'G%  arfdfor Gﬁﬁ?ﬂd &" EPNRPEH MR/ HBNEdA6H E8Sand/or 69

12, .1
anclon AR T T IR YIS R A o anoror 78
and/or879 dhd/ér, 8CBandfor 81rardl/aUBTS@TIiGH 8Bcandderi Sfoaraidordd dndgen quﬁd/or 87

and/ong%jlgr §Ad|4a* @Er@? g gwd?&%{teé}%?or dPadd/or $3 Q{d%leé’lf %/Iﬂhﬁt and/or 96

al ogue co rrses east one subse
and/on ¢y qwonaes argl/or %andiq 10pzanddor 104 and/qriQg @ ng 1§Eé'ﬂd/3f 4
and/ot ﬁﬂﬁsnd;memslahaﬁm uenaediondepandent by aadynsi st sndfbr axti arol/or 112
and/ora]g gziargdtlr e]tdl rlqg]agg)’o? 1'18 |r§§é(§?[5 ﬁlg) %r oeN f1hfi29£§ﬂb9 14, where

C onsecuti ve
this is posmiBe avev é‘ledﬁﬁ@i@ oRH1ecRonseruB et Mﬂethsr‘f?'ﬁ}ﬁa”é@?‘&'” pglypep-
tide. COnsecutive am no acids, 5 consecutive anino acids, 4

consecuti ve am no acids, and 3 consecutive anm no
aci ds.
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20 It is especially preferred that the consecutive
am no acids begins at an amno acid residue selected
wonremwohs3 gr oup consi sting of residue 1 and/ or PRTAKIOHBI000592

3 and/or 4 and/or 5 and/or 67 and/or 7 and/or 8 and/or

9 and/or 10 and/or 11 and/or 12 and/or 13 and/or 14

and/or 15 and/or 16 and/or 17 and/or 18 and/or 19
In all vafdtsodes@ibesirabber wldre dineinmctapgolated/serin@d ragfgyeoghrelin could be
presentam$ &ref%%dgcg‘#&)rarezt@le %ﬂﬁ{uﬂBge?nYC gﬂr??gtjrﬁ’ft u%%mﬂredwgv th%9th:§én -octa-
nyolatiogigpBrerB &R P P8 F&P"Sg"?”%%v/ Waf?s‘)fa'i’ﬁat/cgersyﬁg‘e 'S or by

using aﬂﬁdér@ﬁsdﬂ)sy&mﬂﬁ that il raot diterdud® theamdétonyodBioah dh dlnis A4y it is en-

sured tharﬁg/ 3¢ rég' g’/)'egﬁoté)?yg} é?ény@ctn@é‘ﬁ( & k@, and/or 49

or 52 and or 53 and/or 54
and/ or 55 and/or 56 and/or 57 and/or 58 and/or 59
Formul#&iteh/ dlahffin aan ddadifie8 Lhedtid/polypéidesd/ or 63 and/ or 64
and/ or 65 and/or 66 and/or 67 and/or 68 and/or 69
and/or 70 and/or 71 and/or 72 and/or 73 and/or. 74 .
When effAgingr Preserigtian of thecoie|iy RPEPtickn ol B mgiriEs ahpetin fovpgptide to
an aningdrd/iramuBe spdtehh by r&hnanﬂé@nln&ﬂ‘aamdﬂ’@refﬁﬁo thedihgnal gthe formulation

o R o sl

and/ or 95 and/or 96 and/or 97 and/or 98 and/or 99
Preparaioel/od vaddi@s ammthha@ontbBilpeptidé eequbdesasdictive ing@dignts is gengyally
well unag\géo%{j %9‘% Q‘P?ﬁ%&er{l@ﬁlean /. ﬁé%ZntQQCHo@fzsloﬁ GQE@IOQT 4]5@9 231;

/or 112 ~and
4,599,2304 45t 9) 152 £1% 48’ 6P ALgqrRorated 1R @r%r%e i/ﬁf'ca'!LYz such
vaccmel'?a,re BFepirbd ashge&albs éitties ak $iquid ssiubbre gisuspensibes; IS@hfgfdﬂmS

e D ARl 08 5 3l e o

preparatian roay plsmbe SIS B 25 BHHEIIENC RS Ay 2ped ith
excnpleﬁ%rwm&l Qfe ﬂﬁ&ﬁrﬂé’c@u@ﬁﬂ\ﬁbtcﬁpmlﬂ ghdampatills euith,thé tictiv@ ingredient.
Suntablg %E?l%%%ﬁre,tfﬂ ee)ﬁ%g)i li?er s |n ,in %e?](?r:gég aqgﬂglsbﬁ r %I‘Hno?{rbr%ﬁ@:h(e,
and combiationgigetded Inofditiory Gft csesbyd,rtbamgccme "P@pEANERn wmrr?@?sq%ts of

aUX|I|aWsuB¥tanéé§'sﬂ9h awEXiRg 85 8inARIfFING bESALE, M bukekihg BEnts, or adjuvants
i'ntroduce the n- octﬂ§¥ola ion

which ephefFe fecaarNeREsS b U Yare e R Be Ry A Bisagh ek fffhnts be-
low. active in the CNS. Fornul ation of ghrelin and nodified
ghrelin pol ypepti des Wien effecting presentation of

The vatﬁg%%;g%rﬁteclpé&nfwa)ﬁgﬁgrgml %(r:l é)%FeerW;&r]*glg/ glg;iﬁeglo or gxamplelf either
subcutackmiusly s intratutomecublgs uetnadetrmatlhesuammlﬂy ot wé'afr@ﬁmrb/t Adgjtional

formul@i rkhﬁl&pérlé ﬂéﬂl&lﬁ)rgmehﬂ AYRled Bﬁad?ﬁlhﬁﬁlatﬁﬂneiﬁclG@é‘ﬁfp@'o&ltbrles and,
i q&Fﬁ“ he art. 10 Pre aration
t

in somm?ﬁ?: e peptinayal SERRarias a@”ﬁlﬁ‘%‘fgﬁ”ﬁgﬁg‘c&*“ ¢inal,
and intracrg@iaeoahliytionsekdr supmhaitstiasp trafitiond diralets, andsarriers may include,

for exai?\(@gglcg%ilfage g%éygB@fggr?gtlﬁ%hées s@@&%ﬁ&toﬁe@@%;%@%rmed from

4,596, 792
mixturen eRtpiingttael agtive didiedigntin Fis @RER OF Gy a10%, Prgfﬁé'???y 1-25%. oral

formuM B iIRASdAE RN POBRANK &Fhpisy el Rixeipieatal 8 sfoe iekdraple aeharmegedutical
grades q:l U%nnon? Iacliosgfsstgrcﬂsrlnggr?eau%)gﬂegrafcéj Hglumséélséh%hhg Jeﬂulose mag-

nesium niar@ematenarrmbye dksd hbﬁ? Pesiiens ta'Fﬁ éhelfS’"ﬁ 108 BV ERNSoPHSREREIONS:
tablet@lpﬂ@ @a%sﬁﬂy sikthingd reldd@ radhdironk mmwg h6d tmmednaa% of ac-

exci |ents g
ove il cReBT P 5 SR AR PP o o o
mulatiag tpekteer (agd edp enmssnbleSlortJagﬂt@ne»actngl)ent s ar e f or

exanpl e, water, saline, dextrose, glycerol, ethanol,
or the I|ike,
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and conbi nations thereof. In addition, if desired, the
vacci ne may contain mnor anounts of auxiliary
weubsanses such as wetting or enul sifying ageRrCE/DK2HO3/000592
.buffering agents, or adjuvanfgs 20 which enhance the
ef fectiveness of the vaccines; cf. the detail ed
di scussi on of adjuvants be- |ow The vaccines are
The poly@puias ey aé fyrmathtedinst e edcqizer metral prysaltdgrms. Pharmaceuti-
cally ac&ewté?b‘fé EQR indi Q4 Wéﬂ%lhtﬁm Bitd h‘SFmecﬁ\H@I‘? HeRQosihY groups of the

racut aneous%/ I ntrader mal %I ermaIR;%h laric or
peptide) Ad Whiga @LR frmed WiR inargastfaacidss EhaT J?r SRS RIhN¥ A
phosphdriti dcid2l, er §ieh PEdier adisdesicetc, agaticnisstariat inamdelindnddie like. Salts
formed gxf%ﬁqﬁﬁb{lg{cér :Elgcbugrgﬁ%égréIs%oﬁgedeqﬁégﬁomQEajganlpHQ&@lsuch as, for

neal , i ntravagi nal
example,paoduunalpota§puurra|ammoaw,|qatcrtwbroa’rﬁ?r&F hydoxidpaEng Auch grgpnic
bases aS %Pﬂﬁ'ytaﬁﬂh@stnm’éﬂﬂ@h{m@ )nadthPhMiRShadl Haikhesp®caing, and the
I ncl ude for exanpl e, pol yal kal ene gl ycol s or
triglycerides; such suppositories may be fornmed from
m xtures containing the active ingredient in the range
The va&fne@ a%/&dnﬁ)inﬂr,gé%d pr £hehmd lcympatiPe with ahe ddsagartdrauiators, and in

such arlég&ﬂt[ﬁls é‘” gﬁ%@gﬁﬁl% gﬁr%]dg%eg dﬁ%ﬂ%h(ﬁjeﬂf&t %h%ilfant Wto be admini-

stered darehdsen thst subisiet tm@@m@agemnm@qc@w 1%, thesapagity of the individual's
mmun? Qisﬁg'ﬁrtb Rfount §h kn‘w‘rhw@n%eresﬁﬂiﬂe, ARSthb Aegrak bp patetiondekitedesuit-

L B L i e
cinatiorf @Itbaaﬁefkcredmr&_tel fooms aloqut Povaetas2, 80101 He deveaithoupd-higigy gounts
in the ]??0 H’H Péﬁgé anr@oﬁin‘cé?ﬁglatecﬂ))r guc@{a’?shhlfhezr%hag%bnwouﬂb &lpg to 2,000 pg

trons, l'era toxin is E er est %h ﬁY the rande

or 0.5 yA fogt/ P%H%d?rﬁfﬁé?b'y( 5 tbe %ngsf@"bbgg ‘D E%ﬁr‘ba ecigly n °

from atiait tLogig)to 190 30 BditHRALGBRETIDHIBOIOBID0IEEY N 2@ bPheter shots are
ol,ypept i des.. - Qshocul

aso vefigot PEPrsrtFnf by 3F il BALBEL LA RoLS by S0EEARE Tocuiations

or othes @aménistrptiongle aci d addition salts (forned with the

free am no groups of the peptide) and which are

The mewnglrfrgid \glléﬁlolnr}%)gl?%/a%eﬁw éjéy 4G f e cofn%nt%é'lrmétﬁods for admini-

or|c or oric acl , 0or such
stratiomef @ga@we@@epp@cawsz aTheee inclyfe gF! épp'wa‘h%?n 2 SO'%rFH‘YF'H'QQ'Ca”Y

accepteLBll( SaseSﬁ" ih9 p51y§16lb§'&e§1lchEehbtém@dfsp@feloc,afdnmtyl’rallgrhyu[mcmmyor the
like. Tf&%ﬁﬁg% Ersiy\égcme wi é&%r&a{% Qoﬁg%ﬁgdrﬁfﬁ@a‘aagn aiﬁcp\ﬂnll vary accor-

calcru
ding tof therRoe oh{rdrpexsadete, beaﬁ@pnrsay%char& @aﬁ?r@ulﬁwég tbfsantlgen
|sopropylan1ne trinmethylam ne, 2-ethylam no ethano

Some g#otﬁ: ir?gigne ' F @\er{/%t:cn‘?glg*e snﬁlaelnf:lgﬁnma_l%aqs}ﬁ(ﬁ?b @S&lr@' %ut for

I'n"a nmanner dosage
some dfdgherathets 'lblﬁ lmmeureﬁpwegwtl Re @ﬁ’ﬁ%ﬁd gshew ?qc'”ﬁé”“her comprises an
adﬁwghhgﬂggﬁﬁglcally ef fective and i mmunogeni c. The
gquantity to be adm ni- stered depends on the subject
to be treated, includin ., the capaC|ty of the
Variou nmmmpélacrsievmmh\éar%y%@%rﬁwfbe YBeHe AR knewirfeeneral principles

and mEﬁ%E@B@Qﬂetaﬁféq it Pheti@gs9anafrrivtiodi epbiiBiod esAdjedhnts3uiL 995, Dun-

e nges e .0 ral ¢
cn e 8P4 SR TR P ook 16, B S len 1 e
cines: meerf@eneeathndngmrfoMWﬁb&rbwanDﬁ"alw Goegpriadie Gy a(-doéh): Plenum
Press,tl\lémk hisgRey-364m53H359, oeh B Wiien drelferély ine@RgRaRE @y reference
contenpl ated), such as in the range from about 0.5 pg
hereint 6 2 000 pg or 0.5 gg to 1,000 g, preferably in the
range from1l pg to 500 pg and especially in the range

It is egﬂ’egmlyaP%rrédoto%e &R aaﬁloarﬂgmh|§lléaﬁ1aﬁ| ®&ntopgiraten so faatlitate breaking

amnlstratlon ster _shots
of the autotolerance to autoantigens; in act this ?s essential In casgg \‘Aaihere unmodified ghre-

like.
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al so variable but are typified by an initia
adm nistration foll owed by subsequent inoculations or
wohero2adsi ni strati ons. 20 The manner of appl i earinez003/000592
may be varied widely. Any ofygt he conventional nethods
for adm ni- stration of a vaccine are applicable.
These include oral application on a solid
lin is uspihysihelsegie mgtediena oceptaativecdras Bonfinjitinggexamples of suitable adju-

vants al%héé%'c&lciqginq ald ro@[ﬁ Ecﬁgfsﬂﬁé Br Q‘I Wr@ @Fbetnﬁ@%@j&t/%tabh }hnmune

Injection o osa

modula\mq @dJ@é}ﬁéﬁ%Fho% 3 Y0&iny B OKBE/ %[H‘rﬁ mvgﬁgqaaw '8'n AN o o for-
mulatiod 24 )zSol§l|€1§|0 T mdﬂe"@foﬁ*@rfghﬁhtﬂ@&t afsapdrén;par sonunastitmglating complex

matrix ég&@h '8?&/%2[% 'Cdee‘ 4 %n%hiuprpad]&vatn@? SNR éngﬁvrbntsz@ -iRAIFE and

acclrne are sufficien

an encapautatimagestiivant.(in geveratit fleouldig nated thag dhpdigflosupes %%OM%}NQ'Ch
relate tb @&n% SUHE End gé&%‘ﬁ&afw a|s|f|r§§eseeﬂrhtﬂéi\"cﬁl§d1|rkjfmd|€1&s\lﬂti®a amlogues
er

also refﬁlérpH@gg n%f% ﬂto tif;ialﬁéls%@q{l]v g uv%r} foe%tv%?cq'l% ?f\h{gg \I/l’g}éétlonne

are known. GCeneral principles and nethods are
The apﬂﬁ&@nl &@djﬁantzh&llm%é)bf é@i&iﬁtspilﬁﬁtals aalmiAppl heastidnorgfhosphate

o) in ) g SOt peft el T T Eng €l oo
synthetivaty noirs f sUdSEM(eB I bapPiS) Usedan 8] 25gieseant Apljtiem Regregation of

Lﬁéﬁﬁu Begsn 7o
the pro%;?r? E th%%%ﬂ%‘ 6e%4gi3§§ttrne"i‘1|t with Qgﬁpérat Hing n

101°C opeB rpsndted TRUEGRERI RS An SEp SPaBidihns o
cross-lipkiad etgdeneslateopogsibleaAgardgaliva iy rmlaﬂlmltmgemmgci amt@mdles

(Fab fr%q%nén ttL a‘b%‘rﬁn,lkm&ﬁhé Wa:h b%aeﬁgl ctahses@HtaQtCO lb8FARLEr drdotoxins or

ens his is essential {n cas
ipopolxgREaharidFRSTRINERE ogﬁraénwaztyekfﬁs&&s%m%ﬁ? e TE sl GRS e
table o 9efliti&s dugh lthGhdanaSjetrh@'\oaGJEatveAnangme@r entulsiam wike20 percent solu-

tion of%l %%%I\{J%Po%gl%%h ( {)1 D:ep? Usébgﬁee?(%m %s%tesﬁln'a{/ @Qb %e%?“lp‘lb'yed Ad-

are sele group consisting of an
rnmuw¢wﬁbﬁésﬂ&hg@ﬁﬂﬁ@e%ﬁ?mvgﬁﬂsmﬂhmeﬁﬁﬁﬁe modul at i ng
adj uvant such as a toxin, a cytokine, and a

Accordg%ctoﬁgckagr{t%k [ﬂ:ﬁr ngrﬁgﬂh lgloct"gae&\almrﬁ&ﬂumrﬂ%lﬂfd'e?ﬁ anAnteresting

adj'uvant; a saponjn an
candidtenferrassadiviana es isP o ap 0, it RS Fl(qugéaeg tefg 3yd iIngpmplete
adJuvaH@fatslv&‘én%s qD%Ja @Ipumhgswmaaauw»(anﬂ ®s2DNAe mtgrasthgtss;is RIBL. Fur-
; an,en
e g b SR 0 AP St Al BRI g, an
muramyétigemidedMPEMpounds and agents useful as first, second
and third noieties in the anal ogues also refer

mut andi s 10 [ J d-
Llposowg é%rnwiatl&ns F]e alson\%réor\{{r\:%gncfbnfjﬂrﬁgdjg\%pqtt %ﬁfg??)oiﬁ\ﬂgcpéiaeg:{ra 3%onsog1e a
juvants acd prefierned @cesfrding énthe iBYRPFo™s al umi ni um hydr oxi de or

phosphate 10 (alum, connnnly used as 0.05 to 0.1
t Ir
Also i e{ﬁlfq%g?quﬁagng cgﬁ@ekrrln HX LY; ?&CP@{@) %&ﬁ%G%HfseaerFé?e ed

rs 0 used
chmceascc@rcm; petheémengm espestally SG6R é@af Pesn %ﬁownttleét fsgyRs of adiu-

vants b &B@olé’éﬁclﬁ‘ﬂ RulYin§ eric ¢iaLat BRstbssivnt BY AF&E‘pah asCoe® matrix con-

sists oﬁmgar&agly?@gﬂgr&t?té eﬁagora?]sd&lgﬁ]égpefnmds f’fg %ri Slabga%ogalr'g QH(%IQsterd
and ptexspissipidi Whien gdagedivgthahe IPoYBIdSNES. Proighy é@%ﬁeﬁﬁlﬁn@yamculate for-
mulatlpﬁ‘:l’sc\x/llla\f% ler:"\)vnV\ésteth RePM ﬁbrﬁd’l@ﬁh@@ tﬁ@%épﬁ)@\m éb‘hst]tﬁte(s%ﬁ)WOO/o w/w,

MOl AR I T o
to confRBEonand ssebf lgma.moamygaﬂatmgacdgazdm@s ican e.@nbé quujﬁ in ghe above-
mentlgrmﬁ:éﬁl lﬂ)%kg aJaéhYlg Q\ﬁt‘ﬁea(?:l‘uvants, but also Morein B et al., 1995, Clin. Immuno-

ther. 3: 461-475 as well as Barr IG and Mitchell GF, 1996, Immunol. and Cell Biol. 74: 8-25
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table oil vehicles such as manni de nono-ol eate (Aracel
A) or emulsion with 20 percent solu- tion of a
woeoddoaoisecar bon (Fl uosol - DA) used as a bl ock PCT/DK2003/000592
substitute may al so be enpl oyed. Ad- m xture with oils
such as squalene and IFA is also preferred. 20
According to the invention DDA
(both infcdipuetéry bydiefs tactetybin)mmwnida msefuonstaisyionssfog fhe preparation of
&f?gﬁ for an adjuvant as is DNA and
Compm&ﬂhﬁﬁ L&H i soﬂ%%gund s conplete and inconplete
adjuvants as well as quillaja saponins such as Quil A
Anotheanighi@BRérestirey (antl éinies prafigrred possitRitBlof aghigving gruvant effect is to

employﬁgé %‘écnl:lréué Héasérlﬁéoe n@%@é?nh%?@hofédz (WhRRhds I/I\eléWI-Fﬂ:orpBFHEed by re-

nt1 oned and

rerence(epp)). 1257 FSSBRETTGAT diFIBHE APES 6P A GUAT e of the pre-
sent in&PAbE EarAlsy enhantedetiyf etijsgatian thet dntigedf Gr antibogies (ereandiden binding

antlbodly#%a% eﬁts? n‘g?@{tecfwg L ggc%@&g%ﬂ'rﬁ%&ﬁeg/n\%ctog C%%I BbeciBliys &nju-

ex matrix
gates brtyreen etigad) waamchalRIehqyﬁ@reérr’ ﬂ@aons&wquct@senaewr %ﬂ"ﬂ’gm?%i"c"fy
ﬂwthebhﬁxégMﬁm@&ﬂﬁﬂoﬁspeolaIIy since it has been shown that
this type of adju- vants are capable of up-regulating

MHC G ass Il expression by APCs. An | SCOM
Other possibifidesgnwnive the use pt therfardeling pretimmomne: f@a‘jul%ﬁ)&ﬁoﬁﬁttbﬁ@”ces (-a.

cytokinedy m&&folﬁgdﬂ Qﬂ)cd/%)asfcéﬁdl'ﬁ@ét Fdr&h@ﬁ sapaescbad moledies 8t e ohqdified

S i d Vhen ad
ver5|on5rogpgreﬁ %ﬁléls E%r%nelctlo i gals|8 as tl)ﬁgﬁ a{d&&]{g g@cﬁmqgg 'Bbg I:C are
possibiliiest i s known as an | SCOM particle where the saponin
constitutes 60-70% w w, the cholesterol and

Smtabl%&ey&goasc ar 8| Q%rlvatlvesso/grysg\fea@@gromechgfpeéoHsi;tgﬁglé%WaWyl dipep-

to CO
tide, cqmntem&seunﬁﬁladwﬁgt @é@pla@&égl%tﬂﬁ optrghalese sughAg TPH anAd PE-
above 35 nentioned text-books dealing with adjuvants,

Suutablﬁ 6meo§?ar§/qm§| ﬁd]t%aﬁ%aaﬁlﬁ 'sFI gtgg g‘bwlqhé ﬁrol.{pr%ggtgtmggt WD403|rgand

and cmernmnwdnesmmp@@twallB.bmdmgfzrag"@ntssthwfzowheﬁkﬁiwon above),
mannoEé:TJ IR ROARAZTLAY, (bot h incorporated by reference
herein) provide useful instructions for the

preparati on of conplete imunostinmulatin .
Suitablarpetyivear aﬁjugmty arsedecked frof@ tl(l%a@up ﬁ%lstlﬁg érc?réaaslydrate such as
dextraﬁ’olﬁl“:‘ﬁ RigkiH, Ynadha@Chdenaii@sad pléartpogiieeclich ss;tand latapbag as

) wsﬁtechnlque described in Gosselin et al., 1992
latex beR{ ch i s hereby incorporated by re- 5 ference

herein). In brief, the presentation of a rel evant
Yet andthb BENekig hva@rsof a’ﬂbdarahhﬁl an imhubd eesporesese intindetitel ghnelin im-

munoggHRP%ban@St%g%r anifh % %g&@ghé‘ghérﬂw‘%ﬁgk cE&abIe ca riers and

vehiclesy & mbtirtedh dynmynadet é‘ﬁtN)r(Q PErPrigERN BpEisa) tf:ﬁcstsh%l@ bv Immu-

noTheFa%Peﬁ'c abky L&GRdton AJGIRS Nb\ﬁt\Mﬂ«e Nvaiobi BeB0 8N thanty (FeyRtubular
have been denponst

hance
deves) A OROCBE SUALEHR P VW ED Gk dTHABBEBLE VL ppld e s
createb B\s(k vEstehle infenrodtionhetht an gmwgeg)fg;m@klnmﬁ@ Clpﬁjmhlrmﬂ 'ﬁ-gand B-
cells a8 W%gtaéﬁgésgra Idhﬁ‘resp&'ﬁ(:ltt‘al’th@@a?'r) eﬁ@ﬁél@%ﬂ'\eﬂﬂé(ﬂﬂ@ m?ﬁmed S|te and

dates for the first an -
accumpia FPGe TGP QFOECOT g BV A PoER B B HBARS Bffcceary ant
gen détkFequiatd alount amihraensresporsy tokn aeigehiik eedyotd/wherQusipgsthe

VLN aﬁ)c? ﬁ.ls F\hnjah é %tecﬁ&'ﬁ E&F&%Wf@&%ﬁ%&%ﬂ @md@ﬂLN@EHp‘é@s‘éd @bSventional

up _consi sti ng
|mmunlzat|on using Rlbl as an adJuvantpThe technology is I a ﬂcn%or% brlefle rPGerer Cet
al., 1998, “Elicitation of Robust Cellular and Humoral Immune Responses to Small Amounts of

Immunogens Using a Novel Medical Device Designated the Virtual Lymph Node”, in: “From
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15 tide, conplete Freund' s adjuvant, RIBI, and a
di ester of trehal ose such as TDM and TDE. Suitable
wOnmmure48ar geti ng adj uvants are sel ected from PO®/DEK20081H00592
consisting of CD40 ligand &ajd CD40 anti bodies or
specifically binding fragnents thereof (cf. the
di scussi on above), nmannose, a Fab fragment, and
the Lab&Fbtoky 4o trféLEImw&bB@almlﬂngEactadPQHMtlgtharlé 489B crasgcape fgFort,
pup consisting of a carbohydrate such as 20
Aptos, édﬁ?trg'én PEG starch, mannan, and nmannose; a plastic
pol ynmer such as; and | atex such as | atex beads. Yet
Micropaatiudd fmenhulatibreofefatcm@ hasybeoh showuinananyvgcaaes tioripgiaese the immuno-
genicity, o%??&@&%r{t@erjfsoan'd qﬁtﬁéﬁj@orte%o% %Féf&réd@mlﬁ@&’lﬁ&&rbf the invention.

tro er wt a

t oget
Mncropaﬂ@@we @Ladi}é@ahwf%cf@m%iaﬁ'%'seéw‘i iggngw ﬂhﬁ PolYRRT+@ IR 3 oo
hydrateaor ‘othdriri@kculasrsphane the 'mdKiig\the (partfies pr et micyopaeitiesadan be ho-

o 360
mwe”‘?ﬁ’i‘\s’ p%,‘%{cﬂegv 'Lsgsﬁ'ﬁ °%WJ 'ﬁ(ée él]ggigyesog;: The VLN (a

thin tubul ar device) mmcs the structure and
Exampl&yamdmﬁerqfas@d njorqpartdebeare PnGA R BYIP bised pettilagr{GeptatRieet a/.,
1998) v§here thecﬁo“al\?'hgrsiné tﬁ‘é gﬁt g%fn C?% E&Hdeﬁsédr\hﬂomﬁ 'pQRlc\@ Ublcﬁﬁlased

pamcleagan\be magls aprll?Sa?f taﬁyplﬂe(é?)éﬂlfhg'ggft%_sb a?Fgae‘iP"éq %ﬁ anggen
within tRe@Macdie (PREobdHf R1ANBIE)SCir@oytilatedasetpHridies arrsypieally meade of a
suitabl%@%&%& %/cag%oihyg%bet shuech\éL Iéltarj:r]f opa’ﬁ‘co?agwe e pﬂ%%d'??c‘é ahﬁ‘%he anti-

en ose require nount” an | mmune
gen arg miqeded conglepseddntol @éhclﬁ:%m rad-'de%eéél SWﬁ'éht%fé‘P r?@et”ﬁ%d foyprlymer

part.degr(qag Ratt biMyae). prot ection conferred by vacci nation
using a VLN surpassed conventional inmunization using
Ri bi as an adjuvant. The technology is i.a. described

Particlésrcoedisting) anly@é|theeantDegcan e madedyg/arioys qpﬁwr}ﬁ anghfregze-drying

techqu@p LE%be&ﬂ |suléd for Bk pilpBEea of tHEpreenReypasas theosupamtitical
fluid te%ﬁj%éh%tds Hﬁeélm% enséryiL_JS rh‘gogmlﬁggﬁque% of Iggﬂl«ﬁl@h %\x)*(&*ﬁ P, 1999 &

Shekur@®1£i0514 1839)PCT/ DK2003/ 000592 31 the Laboratory to
the dinic, Book of Abstracts, October 12th - 15th
Itis exmaca;fz%ﬂ‘?f?h CaaggP%R SorI al{)e m};s%éreggl fe:fa& «L.@a Bear suchh as at least 1,

vaccCl nes
2, 3, 4i 5, Greamyl 10AFES A XRa- Fitore secidaly. i Hoves @@rn\re@n%/e@ﬁcted such as

1, 2, 3P5f 05 Qil iy, 8N, ﬂ)erﬁ S difed Q?é&ft@raﬂ i8R in feafthéree It has

ment i nvention oparticl
orevioyAbg B ke it WS P PPN o Y P e e e auto-
vaccingsodcyomeling ta the inivehtioa i€ aoteringokmt @dﬂwe@m@the{mremﬂ gstem
needs ?‘ouhé E‘Q‘ko% cfaﬁV cﬂzﬁéﬂgrég V\h echQ%hSlb&de%S or the
crop articles can ho- nogeneous particles
conS| stl ng of only the antigen itself. Exanples of
Due topgmlnymevartaasrecuufmremtop@muajs ovyaeact RIHAMAIHE PYAPORERSEY varying
strengﬁfa’{g t'h% L& %ﬁg)%ﬁdgkﬁ'r@?eféile, the VeR8fa a%ﬁfu@g ttortﬁe Weﬁﬂ@f may

e an en are condensed into a, soll g nse <. also the

comprisg SpvpriiiEare (‘POB&?WC’@F&O@Sht%'ECFﬁa%Fethsém%“E réfsgg

discus$ibe abdviei @néediting eel abdick iop b eipe 3)cet mpitapepninegy Ltctlenf’aﬂ"hﬁ! yegeine
bR ' ket QI

oy bW PSR LE oM e beaipnebBaodinieavoe.
degr adabl e car bohydrate such as st arch or chitosan.

The vaEbie eaiyhhseduaity anoriséa-2ndifferegtemodified o yreabdifirg polypeptides,
such ag%‘n%ag%g%nlc P&I\gp%gﬂﬁéé @Iloﬁévér, ?QI@—:SF]‘&JﬁIBéF‘olf ﬁBbeébtfd@@lell be

art | C HS et at
sought kept to a minimum such as 1 or 2 polypeptldes
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15 Particles consisting only of the antigen can be
made by various spraying and freeze-drying
woeohmngses. Especially suited for the purposeBCODK2NES/000592

present invention is the supgr critical fluid

technology that is used to make very uniformparticles

of controlled size (York P, 1999 & Shekunov B et a
As an alt&88iive tiotthe gheskip ecdlepies hathetineentiauc isealsshpgsiblese immunize by
using argtgmé&bét: %ﬁﬁlgog?és o %gerirt m%‘&:@pé YR&FfechSdISdleP®r Bteph@@PéntiLidio-

times a
typic angipedips Fraamipic algfte"rwwt@ee Bt kwar'fvnt%e @%@EPB& esRegiEfly nder-
esting vlarsuih inSolvés use, of Gutolbgols ardi-ididlypid dntibordies 2whithrers raagttyarWlth an

anti- ghrﬁgg ﬁmt'?t q\%lna\ﬁ'td%aéh g n%‘ta:lﬁ‘gdtbpq“rqt?&juctlért o#qaat%reléjﬁ ?Ynél?é'lsédtope as

generauyfdetsmbqﬂrt@r@mlélmoéme&cawa% ispiREss! f&em 6P@|”ﬁ§°ft r@ﬂ%ﬂﬂa DEptiS that
are scradR¥8 i piyel dispitytaghEEMRIBBdies B1a€ binB @hedliarspedifnally.nmune
system needs to be periodically challenged with the
anal ogues. 25 Due to genetic variation, different
Nucleicjanidiviceinatlos may react wi th inmmune responses of varying
strength to the sanme pol ypeptide. Therefore, the
As an a talgn% |v %%[cdéd%mgtpe]tton of 'a’bt‘égﬂ!ié nge[r]'? ccw?eo@ﬂkrﬂeéﬁ‘\ology of nu-

ere ] S in order to increase "
cleic aqdw‘@q:lﬁmm\e(a@é@ewg és ‘ %F'e'%ﬂ%do'"tfﬁ‘é“'saa'%cug%’]e&ﬁ gy (igation”, and
“gene iMPLHRIE0bATY offBR Lhehiee ophttifaenwd fgatufescel | epi t ope
|ntroduct|ons The vaccine may conprise two or nDre
pol ypepti des, where all of the polypeptldes are
First, injeshimgictoahe aditigtal YAREIngRRET HREN N AR HbYRFERRTIP 4622 not require
resourc%%%drﬁlﬁg %Tg@sddlé bréd@dtion 190 ehef iraslinoyenio eyt { .gdin the form of

mdustr%gw)éve rerm%rgcs'ﬁ,arl T‘?’fu n%{:roglsgﬁﬁ n_éﬁg p%(itfcﬁ\(r(j;qﬂ&lf’?éa %@%m@w ﬁ,ﬁﬁ'rermore,

there isougérd Yoedsyice @uafqutlm arfhiefelding g@epqglforzthﬁapmy@?ﬂqnd égd finally,
since nﬁ@elgggﬂ/@%ﬂeﬁ%n FPERES DK@@B/O@MB&? apﬁa’%at%@ oflthealdcanstat indevidual

in ordebB%gro Fgeht‘ﬁwglesxﬁwg%?rl}grggglc% Eg uclel ‘]%d’l Igtr%{i'ﬂced thesbpmn%ﬂ\ post-
translational pogtessngof the exprmsrmtmgt;st Isﬁmeftt@fé tmmceg.t@g if ggpecially im-

portantph '&ésrégof%mdvaécqtagon R CaPbhirdl @Bovd) alsighifith6t fRaction of the
I N e&lto ar e nown |

originabyelt Bi<e|) <piftres e %aree%rwgé i e o sce oo
epitopesUh @riagplesana bt iconstitunéd/by pargnofi dnydbi3molgpile ke arcarbohydrate,

lipid, pr‘o%glﬁtelté/ g 'I\MeH?m@ aglvgrdfy'co%t%h'aﬂd @Bl‘db@&ﬂ_rb’ At dthé n@tRogen

uction ore ito
ey vaiy welna ARG RIS s eNarh BB R LR ceRered B be en-
sured bysBhviicethefHostprotilirar the smoilinogemdom pept i des that are
screened i n phage di splay agai nst anti bodi es that bind
ghrelin specificall Nucl ei ¢ aci d vacci nati on_As an -
Hence ¢ PEEFRTE SBDGCET: 46 BiedMYRAPR FRTPites ST Sgindzpresentation Of modified
ghrehrﬂ@ﬁhé dembas egbtara ogiimedutihg nt@ebadti 6y gnafdinguithe i®difiedigbrelin
CEhdl b&b§ tfdels of the nucl
into the%nl a\@ %Hs aah tﬂ&egﬁhﬁg@ﬂ'&mﬁﬂh@}a Iﬂ%% gn Sggnee nucleic
amd@]mﬁvWM§dt|on ) offers a nunber of attractive features.
First, in contrast to the traditional vaccine

In thlsae%%o%?n%ht {Hécllwt%cﬁjc@qclll&le\(@&qﬂl F%éf@%&ﬂp@ﬁA Wmch I§Q1BE irfthe form of

resource con Sca ucti on

t he
naked DAy ROeiimeulaige mit (céarged Ph“t‘%‘@r@reér'tﬂdéf DA\ ﬁ%m&tﬁt?dal” liposomes,
DNA lrﬁ:ﬁﬁl!eallrf ER/ﬁFame@ﬁolr N foriila fedOrigad tranFefoadadiitaigng protein or poly-
N e
cium prﬁmmggmgem;jmﬂ;ﬁ pzpleg to ag||mﬁf§cqfugq Bplecyei RNA encapsulated in a
polym¥@&Ld. n@bt@m(&eﬂhb @rﬁcr@éhctabﬁnattloﬂ%@iﬂtb@gtf dagpBEainusO®B/31398) or

vaccl nated 1 n
in chitin or chﬂosan and DNX formullated with an adjuvant. In this context it is noted that
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in order to produce the expression product of the
nucl ei ¢ acid introduced, the optinmm post -
wonremnghatsd onal processi ng of the expression preadumK2063/000592

expected to occur; this is egpecially im portant in

t he case of autovaccination, since, as nentioned

above, a significant fractlon of the 20 origina
practicaif Bl komsidRratking pepaining ¢s thshselof abiaivpite detreditionah vagsime formula-
tion aprﬂ}?%r tl!tg[%rm'aﬁsnj bEpNARS R CI-‘?en@e C&l discl2RidsHRESn IwRich relate to

use of z(cﬁﬂvgnmp Sl@chq?cgtte@ og gcﬂg%ép%gﬁgﬁeat@gcmqsl aap[y m%t?égf giultland/s to their
use in rekcRic)acidNEightnetectkiidldgye gl ycosyl ati on and |i pidati on
patterns of the immnogen nmay very well be of
i nportance for the overall immuno city and this is
As for rentise of adminisipRoRANd w'aetraspmrfﬂgs P %O'r%gt'dept’?faﬁ PG
which Habé& beéfmvét@i&@rhboﬁé, thiegeCe aldo ppifceble éao thalbodeinenit! vedcirtehof the
lnventrﬂh?nzjr%lll 8 ?cg(s:%o ?'Ir'Ps ab%gg' Sft; & ﬁé td’]rg)gpéseo?%e iltPRioRTanAREinfHi®@tion

i ntroducln nuclerc
schemeacfomot,»)peeh@@oﬁn@g mﬁfetlﬁﬁtﬂrqftdectog‘wrﬂém‘i'd% T Biis guld be added

that nu@iBicHRid vac&Rdd @nandadiy1BE edyinabdrad mtmemfbuvlty\aod intraarterially.

Furtherm)r(ﬂge,gtsj%é/beg kr%wn?ﬁthge aé*rﬁ'rggnuctler% acr#%ac?crncets rcgrg Bgégpmnnbsctﬁred by use
of a soaelladl demeguef @rdatdnge BINA thyid ichequiyplans masles gBadrginjsiration ajg re-
garded%lﬁgﬂ Dk&r@%tfrﬂfeﬁ%rﬂtﬁﬂllw didd thBaBgera VLN Unladm@dstration of
nuclercgcrc,tg pg§ bepé"rcrieaorte l atrqulg oson&ﬁl‘\ege%hl npcarl}tlc(tir?a(rj ranIe of

adminiétraaios fiepdrtionadyapriefartedt | ng pr otein or poly- peptide,

DNA forrmul ated with a targeting protein or
Furthermqg%, ‘g:néglgrﬁﬁl)glgséﬁxﬁ%gu' at ed tﬂﬁﬁaéran a8ent caIH rponttarn regrons encoding
the 1%t am;brezfd Biifetiencagsialtiz foc iof the impoinpmadulagng SU‘?SF?“PES@?

1 RCRNaERTNNtEES BreFdrRd VieRsidNR thi
scribe 9%;/035&%% ::@tﬁé‘a Fiﬁ@%ﬁr%«f&{si&?}s % 1AQ¥NLE.E5 pifel ePsi is

embod oA EATURr o1 TPV BFRAPHESIoP o R ENEGATGRE, T ping resor
mrﬂmnmhﬁﬂoﬁb&@a&[hﬂ@ﬂékﬁﬂﬁﬁ&ﬁgﬁﬁﬁk@ﬁﬁéﬂ@hﬂomﬁeaﬂmssnvdofdﬁémmt
promop %hér%%gltyrs Qvé.d?%’{ﬂgt ﬂglb&ﬂ?orpﬁﬁtjoﬁe R #8ddRd taE‘% fér’s‘n‘&r partner

tsIn tional "vaccine formula
to the mmpqumqqulqtqare Afteinatiy el ity distinesACcleatids fﬁ%%“e%ﬁ%be Ygeps but
this is @s§ ﬁﬂe@&k&dﬂfecﬂ@e&:lf harddvahtage gaénsut'dmdcou@@ren‘sroadth davisg both
ont gxt., o i de based vacci nes apply
Comngﬁﬁ98Wﬁ@8 &hes?ﬁgbﬁﬁﬁgg use in nucleic acid
vaccrnatron technology 5 As for routes of
Accoro@r@lm, itheS kv éritioNalsdvdlatebith fai cetnpasitiamfos driteimieg podduction of antibodies
. po e s which have been detail ed
agamsﬁ%@é@TQ% eggggigga ﬂ%% glicable for the nucleic acid
vacci nes of the invention and all discussions above
- a nieRIctRidragndr of aWikesr of thadhvientiat (catthe diseusdion of vectors below),
adm ni stration schenmes for pol ypeptides apply nutatis
mut andis to nucleic acids. To this should be added
that nucleic acid vaccines can suitably be
- a phadiEcaitsdany et inthiriayiaoy stcgptahle Viehiclesndf @rdagidrypnd/bp adjuvant
q ureth rgere, it is well-known in the art that nucleic
as disgiped SPRL%i nes can be adninistered by use of a
so-cal |l ed gene gun, and hence also this and equival ent
Underdees arturaskahisstheathiralin variantrancodjag dedeiagcip g introfluced én the
form cﬁ %evségtgﬁ‘ th@ye%‘p&p%]ssroﬁ' idl Qtlndey corﬁl"o? i 5 gﬁal%gmgfer 3F0VlFrNré Betailed

mnistr el c acl has been reported bel
dnscussigng/@fe\rqgtog%a@ri pBg &raﬂgtenta@acqrwae & BreanYHien pdr e e Clgeion below.

Also, dEREIRd Qfisclod Gk Mélstiatol thd fdrsuabih bediLisy dfynusletf aid edcindsbare
avarlaFIMEB; gr?erllg 13 Epﬁh{&b%aﬁhﬁu %1%{/ dl@f?r)runjo?e:fjs 41 72848 and Donnelly 1] et

N age n contain regions encodi ng

and



10

15

20

25

30

the I'St, 2nd and/or 3rd noieties, e.g. in the form of
t he i munonodul ati ng substances de- scribed above such
waodhe48yt oki nes di scussed as useful adj uvant BCTAK2003/000592
.preferred version of this efpodi ment enconpasses
havi ng the coding region for the anal ogue and the
coding region for the imunonodul ator in different
al., 1997 aiti Sgerfcea60S 163-122. Botlmsf thaseleferetnes @ohine@porgted by reference
herein_different 20 promoters. Thereby it is avoided that the
anal ogue or epitope is produced as a fusion partner
to the i munonodul ator. Alternatively, two distinct
Live vattigdseot i de fragnents can be used, but this is |less
preferred because of the advantage of ensured

A third @ﬁgrﬁgﬂ\r@g‘%? f?{'qﬁé@%ﬁq;@ﬁﬁ%?& oé&ﬂﬁ@%%@?%o&?@iin%ﬁge system is the
use of livewentinoteconday: & hteegctioatione presergatiorote the imimyde systgm is ef-
fected BY Qﬂ#lﬁ&keglﬂﬂo{o tﬂ@%h*ﬂ%ﬁ*' £Ron- géh@%"i\'icr}ﬁfcrcﬂ)%a%llénnwhkh%as been

r|3|n - I C_acC

ranstogand B PR e er P S el bR paBiafincor
porating@LEMd nucl@ddcid fiagplaat. Mae atit-pathbbgniamttroargamish ogh bakhy suitable

attenu%ccgggéterlal gt %lﬁgaﬁg%ﬁl%dlé\))ﬁ\egr%r(ff saai'ﬂg oPb %a%gﬁmeﬁ'\cﬁ‘él of

ussed 5 nor clr ances, t
pathogghie exprassicar Rraducte R LREPEINADICP A Eecaw%pw)se Fntlycrbaciedum hovis
BCG., ﬁ&ﬁpatﬁ&&emc(gtre@tdtﬁé‘du@ spNEF &IINSENMPhE/RSIpPL) Vilsricutderae, Shigella,

o
etc. Reaﬂeglé ﬁlgg“ngﬁgt% ;?reeaer(%%l%r} Sf”gatg—olf)ﬁi %rtrcgé 93%@%2'8%:@@ gl b; found in
Saliou PhEo95nRen tPragn 45¢ 1492- héd edanso\Yals e, H@Pék/\yacc'ﬂlﬁé& 97 990 both

incorp&iedib @é‘fe@n@é’ he&iH. ¢6r d&hiktdbagt the nubeicfaerdid gadnedarinkctors

use of nuc] elcfa |% vaccliﬁ% are avail able, cf.
used Inpglieh AV e Yacsipeg e dRgesFONAFRY: Rev. | mmunol . 15:

617- 648 and Donnel | y JJ et WO 2004/ 024183

As an atfethdeke QO BA RO Ave vé’c@m@k the ﬂa@@gc ad.udj fraghehesraas ifi@ntion dis-
-172. Both of these are inc

r
cusse i e RIS e oA eI he K Rl ParRary v
strain drosnyeftherctitalge poesiews: at i on of nodified ghrelin to the
innune systen1is the 5 use of live vaccine

Normallyﬁmﬁ ao%gg@8%q S Mg eo&?%rﬁ%r@%% I%I?Jl] cr:lne'ﬁc’n tél%hloﬂﬂl (%n%e tt{ﬁwe animal,
but in aertatmtases itmoay- prandvesgany to aﬂnmmg*@r w§mqmrtt9rﬁn Fpse Psgpnce in a

lifetimb § rr@&?é%ﬂﬁﬁgnﬁéﬁﬁ Ho?ecﬂb@‘n%h@m@c itds EvaoiRdm@aeadhatgmeunization
e relin or ctor_J ncQ

schemgs ﬁ%yﬂog? egakl‘qddaqoyg ypep'tﬁjg Vﬁ&ﬂ”%‘:&f’%@@ﬁ u(s‘ef‘allt whe% usmgrhve or
virus V#c€iig30r gani sm can be any suitable attenuated

bacterial strain (attenuated by means of passaging or
by nmeans of renoval of 10 pathogeni c. ex

AIterniﬁLV@alu Eyesorb\grqsgesmtlﬁam etde i %reglgﬁ r %u%éequent polypeptide
and/oMyunteiaad evacaimatiov iFsr inB@G:s, lm@poqsmim@g@chtpnmary immunization with

a live §rt VIﬁ.Btvgg%%ﬁoﬁéboby sUBseht poostdr rmlﬁ‘\%ngtlo?'BRJSbng\{h@ bblPpeptide or

erae, Shigella, etc. Reviews dealing wt
nUd@@ﬁ@@éﬁ%PW%n of state-of-the-art |ive vaccines can e. g.
be found in Saliou P, 1995, Rev. Prat. 45: 1492-1496

The m?crrlgo ¥¥|‘| MEr EQ&S c]a%%% tra\(éfb?r'n@@ witR nuddié a%%@e) cBRtathing regions en-

or at reference herein. For e

coding the JEieT an)oaa agistisgneAr & A PrOeRliRy shrpy RS shesiences
describéd/ gbovaesdhnesthe eftokinbe ddtuseersad waefubatijomants. A preferred version of

this embodiment encompasses having the coding region for the analogue and the coding re-

gion for the immunomodulator in different reading frames or at least under the control of dif-
ferent promoters. Thereby it is avoided that the analogue or epitopes are produced as fusion
partners to the immunomodulator. Alternatively, two distinct nucleotide fragments can be
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As an alternative to bacterial live vaccines, the
nucl eic acid fragnent of the invention dis- cussed
woebaw2¢i@n be i ncorporated in a non-virul ent vPCEDK2003/000592
. vaccine vector such as a vacginia strain or any other
suitable pox virus. Nornally, the non-pathogenic
m croorganismor virus is admnistered only once to
used astthemseoninmeglagent200festirsen hadng thien“cangdéas 2"t a"lf’é?" Hemoieties in the

same re’égﬁgsfﬁa%eycah%r?\ﬁag TS @ipr&é%ﬁ)n'ﬂr@é&@raﬁadn'a@@hﬂﬁf @elil\@Ation, and
me I n order to ntal n Otectlve
such anj fpRASINASN ig @spﬁea'@vrgﬁfe&rsﬂﬁé%?'ae eql;ﬁﬁi)é‘fsef‘ R i on

schenmes as those detail ed above for pol ypeptl de

Use of thBHGdth @Jéf‘%ﬂ WA bdtidhSn Waehad e RnUSHdNEhdrH 68| Vi rus

= _vaccl ne ernatively, Tive or virus vaccmatlon is
conbi ned W th previous or subsequent pol ypeptide 25

As will maﬂmécmem:fremcaba@e dvavGmation @ighiost gHFelin is axRestRIO Arevidean ef-

fective R1%§§§ Rl ?edh&n&fef«’:ae‘%% )} ﬂ?rnylnﬂlmaﬂ:lﬁlb ?rﬁf‘iée@rihé\‘ebm Fuhérimée, it has
VI rus vaccl ne

subs
been sHOMITF LR EIRESIRS Phie B BIRLART o8Ol N LRI doeg gpgir m
prostat@a@fceaedmls (JEfreryrRLCata; gaol, Jrandocrinbl, 132@GanRbd 1). Expression of
GSG- Réﬁs 034 géemerg?ﬁ&édhg@&‘n ee:alﬁo@ﬁ‘l'f‘%r%))urg(w&gnt@'wgt 4/€%i009 3 Clin En-

r nol et |

docrinof etaboBHEBILIORE): A REREAUI el ﬁ@O%BQ'%ﬁeg%C”“%U@etaé 86(10):
5052- 99?&%% tla@tctham\j&.ts l@¢$%§i6f gdericCasirodideeanddises of seebtiagl endocrine

tumouraw&ejln%mor%aﬁgve for hPellﬁ ﬁ‘HtRSL N«ﬁia? 'tRQ m%fchc;dg'oﬁthe I]pverntlon may

965 navi I ng odi ng regi on
be pradtihed matr@@u@nhgﬁoheﬁ@y gmﬁpf@rel@ argi, qfﬁelmd}eceq;%r related cancers.
|nnunonndulator in different reading franes or at

It must.rt?1 ?oégéjg‘ndf\r/ertgrl]oew gl%nhl[; gloEQIE'cu tfng é;frrlm llﬁ%a teprneJ ®ss of interest

avol al 0g ue or EEItQE
in food ar the irdiiduee baving sushiagam gbaﬂ*mﬁeﬁeenfret'%@es not have a drive to eat

when HeB@lemﬁndéJ{r@E @énteMbla@dd ikt MRl presehimp seligetted Ghmunotherapeutic
treatm%%s:le/f %&%@@@;t@ﬁ@gﬁanctc%gg%g%cggég c?rftgoglgé gr%?nilnﬁg’rder to ensure at the

personamdergeing hiaatnnent ikgests Steceasafyorutdengs. aeﬁdb\%‘ffans%t'w&utlé@ rakg of weight

loss shblﬁ‘ldtbg%areﬁﬂlm?nd'n%@dng of dcRh® a@@@ th &Mét@&e&&tn@ﬁs in body weight over
expressi on pro uct an ana f he |nve{geh

time a'@Fb'é shaifd bepisyrareihiet the € ? I]*Tcye ‘7"5’1‘ LRIPYEFe accgv'aurathgt aims
at prestaﬂnﬁd’h&'numememetc nvention. Use of the nethod of the
| nventl on in disease treatnent and ot her settl ngs 5 As
be ap gr eciated frq vacci nation.

In the Eﬁqrg;plee]aqeg gaxgarl 8"%?"’% %den&pogenéc arlan of rgg ghrelln
which Wes usegicis¢mmynegens $& lb@td)}ng‘m mrnunen*@smnglejagq;nqt@u'FMUS ghrelin

in rats! Rs.e&ﬁ)%t:ted RYE §he ?Jﬁﬁgaﬁons rtesma in p\@@&loﬁh@% ﬂatbaéf hlgh ~titered anti-

ression o

9 el recsg?ﬂﬁy r g—? E tibody
bod'esgh@@wﬁ With Shasauselogpus AT el (SHRT cé‘P S\éﬁfr £988p &ry
titers villre @tcatplanied02an Bcieastoiorthatdvels b7 Bt@)atinRghded ). |n these rats, and

this alsg %’orre?a%eao \ﬂ&tl’?gn |n@§§%§ r\hl?o%ty k‘i’i‘?glrr\’;t@fegfetdethfheg eHE;bod 8

unour's

welghtdomeawaSI\?blﬁé@) incgeAssn mys%rr@fsr baﬁ\df%bsbe?m Is R/P'ie'f”%‘ﬂ“ yeb
(2001 3 din Endocrinol Metab, 86(10): 5052-9)

It is not ggértg@cs H\%E thtepg eﬁ@dt? dntsy t @J §%‘En@gl ﬂ\%ﬁ&d:nen‘orpﬂdcﬂh@@ &8 several

esti na tunours were
explanahmmtzbae@@tacwnf é"?'orﬁl?réf‘ |aﬁy C‘Prﬁb‘B?‘Pf@r) fUghEdNcrease in serum level of
ghrelidTRt R8sthsOfo thB@mmaeadidroN Mmay be practiced as a
treatment of obesity and of ghreli n and
ghrelin-receptor rel ated cancers. bfﬁ Inot eg Co
- the GHRaNcoaF 3 FEUIVATRATEF ORI PO AP e e ey ooucton im e
sponsé %St@hletcohcfén&adld]ﬁ@‘ roblecudseniast arelip-tegulbeddy-ghrélm,

- a dlracg: eg‘éﬁ a me 3 Hégné‘dlc%ﬁ afitit eg%ﬂllgmnﬁbeﬁscd?p& RREHRE LR competes

ave rrve to
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when necessary. It is thus contenplated that the
presently suggested i nmunot herapeutic treatnment of
waunang4shoul d be acconpani ed by a control | ed #CEMDK2003/000592
- order to ensure that the pepgon undergoing treatnent
I ngests necessary nutrients. At the same tine the rate
of weight |oss should be carefully nonitored in order
with ghrglimfpsibindingdo @rragitiatery mdigedle.ons i n body wei ght over 20

- actnv&tﬁdﬁeoyaé'b%é Jf tﬁ@ﬁub&d%tl%}ﬁr&ﬁﬁ%ﬁbbﬁés bihén éffe@iﬂi‘ @sbl&duldy wisith is
norma&gﬂvgteﬁ&@say i—tr%lm Ii)]de ll?qq]a\éllo uléltéql?'ﬁy %P'rénﬁ? rIﬁsp(;“r é{ucggn,

- an ueREeenmrEitnof wtelseaurh gralimintiegdondestweam mﬂassecﬁf th@presence of
the ghgahh%mdﬁhg MbSheN\RE. y%&ﬂpﬁ%méﬁameeﬁeﬁgﬁrewn)Ivmémem 8% larger

I mrune response agal hst aut ol ogous, ghr
pool ofp@cww&sfahn A KePOR TN 5P 40 PGSR 1R hP'ﬂ Brife thstEs
- blockiiny dffeetsrat ssnefof hegdmtiboties ed tinintera&iob haiveenrghadiniand a “sensor
.Ilt A\ r
recepif oD AgiBy Ptk P eI o o LR SBIRGY st o e
by an increase in the Ievels of C|rculat|ng ghrelin in
None dfliiesse poadilsle egpishatibiis sandbesmuleziorut dbsddemh thie phesant éxperieasts. In

partlcdlzﬂ' R?sdé(otg\ﬁb thépalﬁéc!nstrr@étg' tés?ecbt lﬁcéhe %&&f mFIU@e mdc)émplete

I NCre | NCrease I N nNusc
sequerry@ n?aawredﬁt e, nseawata tw@\nﬁb%%s agajnst gll W'b&%e’tre%rce"
epitopéatistt feeS@etbd &fﬁeﬁpr@ﬁfrﬁﬁm tHét Rrfrg@INRE BhmphieRDIIER Gind AiN 6or in-

stance tn? aﬁpaall‘(ran u%el'\églﬂlgtlon nﬁ,&h?éﬁ' lgn%g s%laﬁ?rh:g %} a&md%g %?Hfjmg a site that

ation
lnteraqt,@wghﬂ ghyedin l:(yfdmggﬁplgq:qlq:, of mcg@gpdhg’ea pgmpqafeof the ghrelin constructs

dlsclo%mi‘é‘lﬁfﬂﬂl' Hoh lead td MBuWNSIFr@REBodMs h’:hvﬁh@gﬁé bﬂ#ﬁuf&ﬂl@eﬂﬁeﬂ;@ n ghre-

Y W R N TR

of ghrelip- r equl ated by ghrelin, - a direct effect of sone of
the induced anti-ghrelin antibodies on a receptor that

Alternéﬁlg&, ffﬁﬁ? V}?%%%ﬁ%%g Aétlcggae%éﬁ?%%g?gxg%gs?ogg lﬁltl;u)’e tovtvalil available
amourgof ghrtin msebym sodre podlondasion ofisrreah atitlife.ghiselpems for a completely
new tHaRRgeRAdL S ofth vHan Qlfsfnﬁ%@d'md"fﬁhea@h'llngt Mbl@@bu‘s%rot@ﬂ% AR bdher

activate hrel i'n |nd
molecis. i SETHIR GAFEITPHM PR AE S PESAfP TRE-CORUEN PLER Gt per
meablefortantibddissevefiore giiyedanrexer thmeeﬂﬁéobadthsttareaWIletsee alben ipfmunizing
activel Qﬁalﬂg%%n%l&ﬁles 5ch£ Q@rughre%l'o@ tr*R-:l ﬁgfeage AHibBAAbESd and free)

onpartnental | zati on hrelin mhlch | eads
and thels hgi1 g il incr58) SBrebH deasing te|aéa@ﬁf 899! A 2graSRIe S10fcyle. Due to
the eqalliBOurhGtale pém.leelm gredptoe boumdrablkedlé fretheftarglr @amg and the total pool

in seeri Oc?\léle ?ct Egr{aéo@c%"? Eg% n%E:1 Hc%s@métmétﬁoﬁ eQ@rtE@Sy the molecule

sensor rece
becaumlargsréewuaté@éﬁledmlwﬂﬁ/@qr\ﬁé@veir# lﬂﬂﬁ@namr'mpemea@iﬁ farr'ﬁr
Henceﬁmr[ﬁéé‘dn@@oﬁhé anﬂ}ﬂgﬂeesc!fndirligeﬁ\e rigscildlegdsers Rinan@tasens the effect
t bas ese per i .
oxens ) 88 T, P cRE8 T O8O bR, R BE BB Bpoldh v
other te@lsmcé@msrwmdﬁe tiexaengyh @90li of @ Radéculanenalentis! @n de iR@geReA dedmini-
stratloﬂfof BB §edBlordRh@hd Bhe MBREIIEJadnhaiktratidn FoRbrRSIoAgIaiNABbdies

ossi bl e ghrelin B-cell epitopes nmust be expected
'“dmﬁah%g‘g¥ggéﬁ%)un the sera fromthe inmunized rats.

And, if for in- stance the apparent up-regulation in
At anﬂﬁf@'th&e'p%rt&u%gﬂﬁcﬁw i@dntifd blb@ﬂé)@b‘éctbh Qed BOinAnSida@on

i ntera relin in
againe gBisp o By B HEm PP RO GRp ST GBRa gt L egest Condi
tions slick ek es@Exih@ne icathekib Ihavebednaardvibesly subigested as fdications for ghrelin
therapy s RO 18N FMLAL disBfes bl A daRFaffrE etich AMbeBEs@md conditions
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l'in production and thereby these constructs will |ead
to the initially expected down-regul ation of ghrelin.
wahoarnasdvel y, if the effect is sinply a consequax2e03/000592
. of an expansion of the totalzavail able anount of
ghrelin in serumand a prol ongation of serum
hal f-1ife, this opens for a conpletely 20 new
are all inteeestipe in embagmeoaoh thehreasans invgntiarcehera indyatieyefiatsnti-ghrelin
lmmun@f'gﬁg)r%g%'a?dsmi %fl%c?éas@mjcn‘%hﬂﬁﬁg gprleﬂﬁ whes: For exanple,
ornones |ike ghrelin need to cross a barrier
which is not per- neable for antibodies before they
Furtherg Bis @lx@pft intdnest rto efilise ¢his iunexriestet @spret it thedere indagry . It is of
value t+ mé}é]'%hé# ro@’tf?c.rtl'cﬁ{%lE ﬁét ﬁﬂﬁlll@ﬁrtodﬁélﬁ%cm &fdth @ShuriHRe oS &theMani-

| ecul e ntib n nd free) a

ol WRER ot AGRAELE ARG PIOCF T 8 UV G el Y g e form
product iarq@estignool of accessible nolecule. Due to 25 the

equi libriumstate between receptor bound nDIecuIe in

the target organs and the t 00 n seru
Ao, OReP RS RPTIES BAARIBHIALE 911 roF o e B ZEmpre. oo 1 condtions
or situakibhswhatei tha etfxas beah inyrebdecingpdweibiHoemohe pravdseioh dy efdnterest, the
present %?H@E%ffg;ds alaeal%@géllvﬂ\e?@%p'égl%ﬁ %'E:lﬁ'ﬁm.l.tpeﬁlons of growth hormone

t he presen of
can be tah@dqhtsusfoapré§amn§dnw@/etth% uppfos é‘hY'HOIf%F&H@t'PB (ighere GH treat-
ment hb§ BEQPSRIgbdted Beadaﬁf/a&mb thedpy)t etk Uy it eumbheding ¢e.g.Téftey severe
burns) gB%pFrge&alll Sln*%reagra i ftgé{/e eetrﬁl%(n?l as rﬁQ&Va‘i@E‘ a%\%cfonbﬁducmg growth

serum

in farmpardhalef foappvénrtgirtgmuaﬁva*rm RAtigNts "(é'g'hhff?ét faﬂ%ﬁeea%de‘a‘e use as an “anti-
aging” ARy ni - stration of soluble receptors binding the
nol ecul e, adm ni stration of nonocl onal antibodies
b|nd|ng t he nDIecuIe etc . At any rate, these
idq paptiges, fa inns & Lhe °8d an unexpected use
|nnun|zat|on agalnst ghrelin, nanmely in conditions

As will %%rasaregﬁsfjr rﬁ@g&,@é t%\é?res%fwt lglbér?donqs b§se9 on tﬂé @5&@5‘0 of immuni-

ns such as anorexia and cachexi a have
sing m@e@nalprangﬁﬁ ghesliy getdgesd Thes PrefriTedat aYor LPFUNG A 1 3N ™~
munizdtl8 ISRYuRSEHANSR] ERgicHsQf i fdlih pthe by @aG8dEng tolecalss tvaah thave not
LIE%LrJPure ﬁchh dlse ses and conditions WD 2004/ 024183
previo 7 are all interesting in
enbodi nents of the present invention where induction
Itis béhfavétﬂthaﬂiHe re6difdd g’hrellnl’ﬁ”fblﬁﬁ.lldis&ﬂmﬁﬁd Heeglnl ard iavarive in their own

right, %nd t%ler ore hpéf?]lgér%ar{tat I r%hﬂn@%lﬁf%n p%}lthn§ to géﬁiehﬁranalbéué which is

I se 1S une aspect I n
derived Fremf a1y mlmnmmlrrywhqrgm ||§5|n§pdqug|au@o@|6cqt|ﬁ@ r\/\@ggé\ag A& a result that

lmmur@iaQGH of tlﬁrbn?f\alfvﬂih fhe aﬁélbéf{.leoih@lﬁhéﬁ lpﬂglueﬁMSofamdbdmnesa:ross reacting
re (0]
with tl]eal{nan,dbfbeﬁlcg(?" %w p{f?y@eptécf EN eﬁré?lgf tehné: re o? gr%arﬁ%& f?caﬁ{;rg conforms

with thef tybéreoffradificappoxidestritied alpaes whemdispissiog vatgus|s Oidlf,nents of the

methoﬁ REYL ihPerRBnvhehidMb Aldalrie@fghtdi@, Abseh arﬁyg@is@cﬁsu% Q%é‘hted herein
ornone, so in _conditions

prtiy BEARGUEES ahraI SR es 7 oot B R et i tyohrein
analogois bfhtherieasntion,edd apy esendisaiesuheschpalyfrovtdds aawtandis to the descrlp-
, where repeated adm nistrations of growh
tmnoﬁ%%%%%e&%%gcan be avoi ded. Such applications involve

the use for in vitro fertilization (where GH treat-
It shotile bk riotsi theepretugg esddifitbdaghraln] roetedulesgeottipeisa pyylificatipas which
resultsui%ea be\([?’&BHHQ hg\ﬁﬁé é Q&qu(eﬁcegiderﬂft? of atSI@é(sQrﬁ% Ri¢R BBDeli@BAwith a sub-

severe traumm, as ge tioned
sequewot\bér%?f @td%ﬁfé .19 @”@’Po‘wqﬁ in jgngthy Highgh peAyieace dgptities are pre
ferredpe.@l BNIgasIF 594 bivevenl at idasisich @R BS%Thé sérpante Hantity fa, proteins and

nucleigggd§ Qa% %Sgalc%%tgﬁ]a; @netfl- Nyi)*100/N,er, wherein Ny is the total number of non-
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agi ng" drug. 15 Peptides, polypeptides, and
conpositions of the invention As will be apparent from
woOheoszboe, the present invention is based on PO®DK2003/000592
concept of inmmuni- sing indijg dual s agai nst the
ghrelin antigen. The preferred way of obtaining such
an im nmunization is to use nodified versions of
identica) hesiduies jn thieewe Isyquemoss whancplipodceangd whergini b isHae @umger of resi-

dues mQ)rnF\éf dée)ﬁﬁ@r%@@ I-‘ijénégltﬂé %@JA's@qﬂié?ﬁe Attrea@fc Wil Have a sequence

nol ecul es di scussed
identityref 78 /‘hWQP &g ?ﬁ?éﬁ'i?cie\/‘é”cﬁ T%Q\% Why ght, and

therefore an inportant part of the |nvent|on pertains

The mvtaﬁc O%I v\% AR RPHS M &Brul B e)@ﬁfdlﬁ@emefrﬁ&%@!?f tﬂé‘ ||rW€ht|on

erein is introduced a nodifi )
Hence, 366 VRN RIS PrHNTLESTOIF GITEREOA APRATSIN £h FYRG ooen
cally efﬁbﬂﬁsﬁ@@ﬂ&uﬂtmﬂH(gaSellprmd/lpe;btlckarwmrfh iantselfquiotem in an animal or a subse-

quence of O&c‘ch [ gﬁ% ih B%Vp%ﬂt&jg %a@g%ﬁl@;%l@e?%@?rr &JbEQquence being formu-

ated topstier MR EGRTEBRIOBICAD FEeRiPATS agyyantRgEs 'igreak the animal's
autotolgrﬁqté to@@t‘ds@cﬁé gd@ih‘ polypebtriapthe coh@Bsitibrs fLutser C@nwngwmarma—

ceutlcaﬁgban Wg‘au ?gé(fall}(] acaglg e veﬂlc% ad\dzgr dan‘YeGann' &Helyw&'@s l{ﬁﬂs Bdrt of

sure presen
the invhmiopi pertapnerto ahlmfongﬂabommtué@jlygwrﬂwmﬁ gﬁtﬂ"@é’GWé%P are
tldes/sﬁt%leElY@ﬁEs {vRich hBee PaEnRS&IbRE iflesmettnnatt &abgtimehts Bf the
anal o ues of the invention, and any such discl osures
methody e THGNH s nutandis to t he descrip- tion of these
anal ogues. 30 It should be noted that preferred

The mJéﬁgd)rf higdl rakreetd Bn MrhefdsbRis c6apHYi thcﬁﬁcoi’ﬂldisfnlg(aatlm&n&ologlcally

eﬁectheoaé]mqn{: 91? %EL gfm |a8%ggtpe7c%¥)ﬁ %%OQ/% sa| rgpo%lt?'o%q’ngH&r%og)prlsmg a
pharmacequeiiy @nt iremeoélogifalixtacteptable c:umleammormw a1/ pregagyigh and/or

excnplernlﬁ W5pt%ﬁglwm5djhmt ﬂntdt|$e$ Wi s, Qﬁlg aft@F H%dlnv@)tgn c@dcerns for-
5% or even at

it e s o e b T A S,
carriers, andWehicked issaccomsirgty inNdé With Ovhisk g besinetissiussenidiboyeswhérerefer-
ring toggm datfb“'m%odﬂ”fedrb%ﬁ u%oaﬁgﬁé%ﬂﬂ-% RETH PKIARAM0OARERd for the

ntical residues Int two sequences when
immuniginogreainshAdolgeresHeM-ef is the nunber of resi- dues
in one of the sequences. Hence, the DNA sequence
The pdﬁy%&;%‘gg g\%ielpa#é"ava%c&d %‘ﬁ'\r_é%gﬁ '\A@ﬁl-?(tgb;vﬁ |rpfhe7a5€/0L¥5hdelﬂ polypep-
tides ay QA bﬁreﬁaﬁ? byeneaisfd re8mMPBIRpbesS tﬁﬁ@?"l@éf”ﬂﬁ'uq'w introduction
of a nt@éﬁf@dntﬁtdﬁq@enﬁd@&rﬁ&dlh@d1e0;‘hrélin€anlalm‘geeltnt@a suitdbldeente, trahsforma-
tion of a suecQ{)Ie%%staéeﬁQN {heéh@tvg&mt %x&@ﬁ.&ﬂ%ﬁ@ B0kSic %83@@&!&1&@ r?'ecovery

ect1ve anpunt
of the gmrgqsqlqm W@ﬂ%é@m tj@ hﬁﬁ'i c@Hs prsthglré:atuprepslua%r@ptﬁnf rﬁangﬁubsequent
purificRinNEHd dPtioRal FURSS-m EHIRAEEN, @fg. Sufliry @fteeilatization.
pol ypepti de, said ghrelin polypeptide or subsequence
being fornu- lated together with an i mmunol ogical ly
Shortes perijstestare Prefirabiu RECPSERddY PepnsratAlie Walkskagyyhigrhyques of solid- or
liquid- Bh’és@tp@bﬁdieaﬁfh@héslév\/ﬁbwﬂ&vdi‘h@c@h aela rl’¢e$)m| tpaptind®gy hherendered

oSl | her conpr
possnb%htgg pm‘é’lﬁt' 8@“ qn}gt 320 k)é%e]@gan% n%g#%s%ﬁ“%égrg?%rléﬂytherefore
it is alqwidhin ghe mpdgf thernrssq@arnwer@fon tp méenarﬁ/mﬁlpiaﬂwc%‘é\w%? Ry synthetic
meand.0 the formulations of naturally occurring ghrelin
pol ypep- tides/subsequences which have been described

in connection with enbodi nents of the nethod of the
i nventi on.
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The invention also relates to an i nmunogenic
conposition conprising an imunologically 15
wehbmaeie anount of a ghrelin anal ogue defi nedCaimmze)3/000592
sai d conposition further comgrising a
pharmaceutically and i nmunol ogi cally acceptabl e
di l uent and/or vehicle and/or carrier and/or
Nucleic @xi@ iffpg@rhtsand vepiorsoofahé invanticadj uvant . | n ot her words,
this part of the invention concerns for- mnulations of

R IE O SE TN+ R T
preparédeh'l raéas of secamboradt geletethmolognbutblisd byvEEN$ efschsaugs! synthesis
or semi r%ngﬁ#&ssg ggun r%‘@:ﬁEnE @Feeéspg@alﬂl'rglgvirﬁ viHRhtHé ﬁ‘told@iﬁatﬂfn consists

hrelin for u

i counlipaerirPiFS SAERTTBASUEBS e S PRAEH ERAE LRI HSpxor, and BSA) and
non- pr&Hh@&e@G@H}‘éla@hﬂééibmdh as daeboppdirgiegpiyindkes aad ef pruegaalegiwhen the

mOd'f'CBBcf'W%T,EP”g? J%E on &%?devﬁginﬁ %Pg)ﬁ\@ }oﬂgg &E aﬁltehn lp@f}?@dtlde -derived

es are normal [y prepar y ‘means o
peptider@@onbi nant gene technol ogy including introduction of

a nucl ei ¢ aci d sequence encodi ng the ghrelin anal ogue

For thesqr}ltrfogg |o§ 'l,l Icg !ngnv e%teQ%%hnBLgymsafngro%o&@e EI’SQ ?orcff\e @ur ose of nucleic

ector expreSS|on 0 WF |
acid immyolzatien, aéclél@éﬁdéﬁﬂe@ntsr%e%g fodified oRES'IB 2p ERRIGAE chemica

producﬁ:r AdMEt af I'n%ﬁria'ﬂlg ph@ st tieahVention pédigihg tcalhtidksie acid fragment which
atan ana su u
encodeF &r§lﬁeglp ang 89?? &y Ia p] Eflﬁ d% &ed e[? ﬁp&%& &ea\'}vhgﬁ] efr{llqéjr c%%'ng&%e

naturaloghrélinssef eertce dm whish (b1|ﬂt5 @ﬁerp@?bileﬂ @éﬁ‘sé'ft%d ﬁlﬂéﬂ‘c@r%ﬁﬂ“ﬁr or, preferably a
ghrellnm'eﬁpéf S5y B2% tlE@ﬂﬂéreﬂf hés%eWt&odK&@MfoP@@rhmcqm epitapfe by means of
Il d

N th
nsertGroangir ABVARCOE TP AT S BBE TIPSRy s B LY T nuckr
acid fraupesitddfeehé hwepticodareteitber RMA HrURNA frégfgt?lhfspol ypepti des

and protelns by these neans, and therefore it is also
in the sco

{
The nut:ﬁg qc@rfbagmgst &L}E? gwsg}tmg{/)\wﬁ E]gttnm%lllyqae méerpela\)é)gwparb‘?eo\?erc%rs to
form cdOD4 /00 B 8SiFPCRICDKS 0 By B IR cleB Hcid ftdamiantsefi the invention; such

novel JdcAMTERLR o ?t Yant fHventdn. b@?allk @Mﬁ@ﬁdu@th'etcohi\étl"dcub@ of these vec-
reC|ate romthe above gclo ?re

t hat
tors ofgﬁ¢ @p/ﬁl’ﬂ:lOﬁdVl&} Bg &qcb%:g &Wnbeé( rg}fdb?ﬁmﬁ@mrgorgamsms
below.I@e GattbIsadah, geradingohmolmgy alditypalo§ epligaticraive imthe form of
plasmlgs %%§&| SHNEDEShBehr ﬁwo&ﬁﬁgss&m ReSh&:; alédjr?ekleétdl\wwﬁu\ﬂ'pls only

S'are especially relevant en_the nodificat
expressishispRARSTIS 1 RN #llsrigan E“WEY%t?faFﬁf"éFeé’ g gk eXpression
vectoerﬁhe%@hﬁdi\eéﬂea:abWQ bflautbdneoug Setliaxidird thexaldy B8SA)inahidh copy-

non- pr ot ei nace ) r
o SRR TSN B R BB @ SRR suseaon
cloningonpri ses addition of side chains or side groups to a
ghrelin polypept|de derived peptide chain. For the
The g%‘%g% t‘§ PFé GEQDPLNALY or}vg%% Jo?r@h@ég t‘ﬂg%"gm REFQUR S 53

ur pose i mmuni zat i on
directinueh@incopgtdbie m@gmp@mﬁ%ar WY INEORAPreEN PhERA | nyflelg geid frag-

ment bﬂﬂ@ Hv@ﬁﬁonc RetidrdY a r\QEI@Qlé@ﬂszeth'@ﬁ@ @ncoaiihgl aneaddrarebtigraertabling
i nven

secretw;?I (Eq,'t‘]a‘]e @ﬁ'gaae Ig%g pg%ret&all—l n rﬁaP%lca S’co th@?eqﬁfagrﬂgm integra-
tion intiethieveemipahy peiite] @Q/pmuldﬂfragmqmérth@ @Hgglp ag6ig f{qg@ent of the inven-
tion, Jﬁﬂtoﬁfléﬂallg Igrr@cleﬂ: &@éé%ﬂ@r&eteﬁch‘H§§1téﬂﬁﬁ1ab&eWhéﬁ @dpekabifig with ex-

serted fusi on partn

pressign VA T BIOY e Ao I S B G PPl gl abilty of
the triefeinga cdlt prefdrregithéitoihe vbgtomebersintrbdudediinis arhaspeellds itegrated in

the h%@' ?élweﬂgmepﬁneéo%ﬁ%g WhBY waRaSwRl vauhs kb b k& forBEHH@INg in vivo
expression in an animal (i.e. Whe(aI u%mg the vector in DNA vaccination) it is for security rea-
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acid fragments of the invention are either DNA or RNA
fragnments. The nucleic acid fragnents of the invention
waizbd4/nor88al | y be inserted in suitabl e vect or sPCO/DK2003/000592

cloning or expression vectorg carrying the nucleic

acid fragnments of the invention; such novel vectors

are also part of the invention. Details concerning the
sons préfenet thut theovectdr i4 hetsiecapeble20 beiog ntedrated dn Epfast rhgenome;
typ|call¥ﬁ Aakezp BNQ loP %ﬁggriaﬁnéDngl &8LtoRf art [18dS bR ErRites of WhicRBEE well-

gani sns he vectors can, depending on
knmNnthEG@@OQEH“ﬁyﬁéh%P“appl|cat|on be in the form of
pl asm ds, phages, cosmi ds, m ni-chronosones, or virus,

The ven{wlls o?ltl*?e P?’@\%gﬁ a%emb (Elténéf%rnq 'ﬂl)éf ce%ﬂ%ﬁﬁ'@@lﬁ.@ the modlfled ghrelin

n certain cells is % %ﬁ {ﬁn -
polypermideiog HredaVantiBi SHsh ATRISORPP® SIS oHHICk B8 TSP ©f fag Thvention, can
be culthirdy %éltsld?@el&l’rﬁésﬁﬁ@@bir@)r@fagammomrm uscleie ptid f@apiments and vectors of

the mv%r]g:loi[]\r &ly usé %? I Log i gl p?(?cR%tlgrE ﬂﬂmdﬁ‘lleﬁ %ﬁréhh%o%&ﬂ%@%f the

expressiron or [eve | 1cation for
inventig hdtenatively, tbe @rranrfgrmqqq@"g éﬁeP%\FU'@Q{eI 'IVﬁé/aB?'”%S%'aft herein the

nuclelc%fsldtflzb%nieﬂﬁ/ @ﬁ%'s%l&&*’?ﬁﬂltnﬁl@f‘coblbg Haok lbes ingertehddiase® dffiect secre-
ton or kEarabey e BTG g eRprce of 61 op it meBiEIgredn

frag- nent of the invention, optionally a nucleic acid
PreferrS@ SHRH6EARE MO %kﬁﬁﬂ'ﬁ&repﬁibﬂob@énﬁmﬁbhtmgs B&rteria (such as the
specnesi%%{:?rzclg%ﬂgg %hfog‘:f %ac:l)é{éiel | Hac‘rfllir BD&%E} %rafmm%g or Mycobacte-

ra- tio
rium [prafecabhhmnamsthrgenis, 0. théoyi® B‘}‘ﬁbpt/%‘és @sr%tg CCh‘%fH’é’yces cere-

visiae)) H‘ﬁ:‘ ﬁ'bfblzéa(h'sdAltJrﬁiﬂf@W ted trBﬁh@orH&Q@Hs drk @arivanfom a multicellular
organlstrglsq.lﬁoh%ad%ng%gﬁ lrgﬁ;lﬁcgtr%& ?16 nérea ren%?ngn%aslflggﬁgl\llewist Preferred
are celisriepivediiorera rsinmesi vesngo rcf. ¢lod mstusnles of gelljlipes gnd yeors below. Re-
cent re@Hl'E#) avs eg&%&%ﬁ?hk%@é Alkthé hgé’ onf con{rh&cfaﬂ)aﬁﬁdtllﬁblﬁm}oﬁ@hha

at the vector oI Ig }
melanqg@pqer call Ilnﬁt(g&r%ﬁhéald?rnz é‘.@)t{eﬁ élnﬁ agq v% cPrl syatgﬁ‘bwéa al?\ﬁ rom Invitro
gen) fcﬁ‘Qﬁé Faxsinbinaditeptotmtilsn 06 ghvietif avaeegues sf the imeentismdanidgherefore this
fect Sgi |
expresswn g st%lﬂgs %}E %/dlé(rg/ pr%%ﬁlrﬁgvglé’g &nea%ogﬁbt@?td% (éFl Ceﬂs) Ifedhd sF21
are pr@f@'ﬁf@ﬁl ty rea WO 2004/ 024183 PCT/ DK2003/ 000592 40 sons
preferred that the vector is not incapable of being

For theDNk%QJegto‘fagoﬁ R %ng/opgﬁémfé&lj lex&@&%t is ptré(fgrrﬁéma‘f ,thé‘@greﬁormed

viral vectors are used h
cell i grablect FepIcaHRBERS aP‘ée'ﬁéF'F FrapmeRicfithe iening: Saf %’fﬂrﬁsg‘a the
nucleid ﬁ’fadrﬁ?t ard prefiRdvsefubembedimehig of thecinténtion athey wse e ueed for

nsf orm host r -
small- %cageocrr))?)rg% scale plbeg)gt %n|oﬁ\t/|% g%ﬁgd %ﬁgl nn?'?g{] ﬂs %?%Sﬁ*dnnpatho
genic ipastdria, awhacclhe apestifyenss ipaa iveofaceie i nvention, can be

cultured cells or cell lines used for propagation of

When pﬁ({%@(ﬁﬁg %I n(%ooaﬁead%%%@'gweconﬂ oth‘?;%Qér% cﬂ‘ftrantsn)?med cells, it is con-

or us I'nant production of the
vemenmdtrfoug;rdfag frioe es;senﬁml ytb@pithe@égreéqloq W@duqth%@mqr@ﬁported out into

the cuﬁhﬁeerh@(ﬁ&d'\\beké/meﬁ e the anfdceorar wefisfosmeanelbe suitabl e
| ive vaccine strains wherein the nucleic acid

fragment (one S|n%@e or multiple cop |eﬁ2 have been
When jan sfettive psesiuger ge Tas peen 'dgetdfleé’ it is preferged, on thaPags derely ©

establisﬂtaostﬁm@céﬂarﬁk&iﬁléﬂ caffdEhavector ofat inmvaatidn £ifd witieh expresses the
nucIeIF ﬁgglfﬁapnoﬂﬁ Ju gé%n% thgr}%écgﬁéae r%f’r?ri’ﬁéfglrag@atl-ﬁseyaﬁleqell t ﬁ]éesecretes

or cartibetheggheatin eagaIEgl@;eh@frthg frivgnfien, ghergay @gMa}:mg Ba@flqaélgg thereof
[e.g. Bacillus subtilis], Salnonella, or Mycobacte-

rium|[preferably non-pathogenic, e.g. M bovis BCH),
yeasts (such as Saccharonyces cere-
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vi siae), and protozoans. Alternatively, the
transfornmed cells are derived froma nulticellular 15
wonrgaRsiss such as a fungus, an insect cell, a pCamiK2003/000592
cell, or a manmalian cell. Myst preferred are cells
derived froma human being, cf. the discussion of cel
i nes and vectors bel ow. Re- cent results have shown
In gene@il GRisnit oBLSS dontatrivey nepticopfand contmelseaieaceswhigh pregdsrwed from

species E@g?%@:ﬂ% l/vffh R RPogRRE @Ee Rl donhddditn Wit Qh@ﬁéﬁ@@lﬂ@rve&or ordi-

. _ ~I'i'ne and vector system avai l b ”kmof rovidin
narily carfigs f renlicaiiqn) siteops Welkas B $eAHENST Balre e eoﬁapé‘ P g
phenot m&llécﬂo@ﬁﬁdr%‘ﬁwme@ﬁeltsh Eori axdeiptd, @ncolids typidatly Ghosfermed using

@ sion.s S y e 59
IR IRITE A8 GHL AL it
PBR322plenaid rce@tamsarenetsrfer m?'slﬁ@@é'déﬁ r@qulmeﬁ@s'aﬁ%a?eo?nd thus provides
easy méhQ‘Fs'fgﬂ @@ﬂlf?ﬁ&&%ﬁéfb%dl derlé. Sl'hﬁrp%f{qj"la’serdd tdrathdr mgicrobial plasmid or

transf or med able of re db -
shage e AEcEoH Ay o PR GARET o O™, OERET S ATI<pafy b Ssed by the pro
karyotiexpresgamgm fdrexpreggidérei ¢ fragnent are preferred usef ul

enbodi ments of the invention; they can be used for 25

Those %ﬁmgéq}%%glﬁteco%cltrﬁyr e giri%l ot.e P rec ﬁﬂb%‘gntOISNA @@ns@fl&gﬂlér{ ﬁglude

eni ¢
the B-lasamaseqpamicitions) podeatose |prpnaptpr S)lét AR etffe}978; ltakura et

al., 19?9r %H&é]eﬂgt Epe1999}jérfd| @ny bl@éri (ﬁlr;ﬂfprérh&ei sVéeddt (©sedayl et al.,

of _transf or med

1979; Ef}- {Afpo%7?63r W]hp%iilhe:éesgrg giosé f%r{\ot%lo seé:l)( Bﬂmeeggr%roblal promoters
have b@hadisoteried aeil Uhized eaqplodetaits conterning thein isleetiie sgauences have
been plﬁgbmfggwggr%ﬁlge%rﬁep o fidHiE acen AlnctidiRany D\ﬂﬁ%ﬂ&ﬁ“@dectors

) | effective ?roducer ceLI g Beciently in E.
(Siebwenlishet 9/i, 480X CPEaiRoERes YR PrURNNE BakPs eYierg oY
coli froﬁﬁtﬂ'\@lb |oW$i|'bran6tbabElqeemlsJ ptetindinghecieed o adeliion rpé avetbebpromoter
b aﬂﬁ%alnma invention and whi ch expresses the nucleic acid
4 f ent: encodi ng the nodified ghrelin. Preferably,

thls stable cell line secretes or carries the ghrelin
In addi@B@t®groRagbtes haikarysaatriaohest hehelsyehsicultiteamayglso be used, and

here tf%%prr?rfnlogewsh BQ 9{ p%BIfe ‘of W?w%? QQI.[)IQQSZ,'(;T& %a?cgﬂcgﬁ%gg) 3420028 %r

vectors contal ni licon an dl
commcmdmkﬁm y@a.swéh%é@SW"aﬂmﬂY éS‘?ﬂje?fP?f@oeW'a(ﬁg < gyrdgpraanisms, al-

thoughc® RirAbéYr@tivdr fraih§lierd @simarey bvalable LB @xpresgonimegActiomomyces,
the p|aflglb5’1(%0 e ho%(éns'l{)le:rg%o%% th us%ﬁ g,atmcrlll%rhl!) ¥t SAT1oh8SKiRgsman et al.,

uences whi ch
1979; asc@empnaeﬂ &., 3P8Qr B aiaﬁ@"d queﬁbﬁwﬁles §1@I {9eBf Which provides a

selectlérf ﬁﬁﬁieg ifé’rgadmﬁﬁh{ Straifr Of y&xanrplifg tHe. abiiRy to glﬁ:lvtly iypedphgn for ex-
armple 8TE 3y SE g HEP 2 o B e Brenet o W sl & farac-

terlStIqCXBFEBQQEEBt assticell gamne then geavisies fag reffaetp'ue@nrnrcmﬁ"%lmor detecting
fdrRlbiBE BE bidWin iredk 3hadHee origptoPkin. Provi des easy nmeans

Uans#r Bﬁe Prfypng transfofnggpcglls The pBR plasm d, or
other mcrobial plasmd or phage nust al so contain,

Suitabier promotinglséduenes n yeast wéators irchidsttee Brofinter feratrPhesppadyperate

kmase%ﬁéht&rlﬂgn RE ST, 1@@6Y8Idtﬁeﬂﬂlﬁo%5 AR (Hess e&XaW @s68;ailladdet al.,

1575), 008 o o SR oL ke S o B Bk o e
decariopelase ighbsphasedokimabe) glotass-piasnate isogesasens-PhoprReglyegrate
mutasg,ggyé‘y\;a%z C%lna&% Qh&re (% hat? |some]'§s€7 ph(@%ﬁggﬂ@os@tsomerase, and gluco-

pr OI’TDt er St e
kinaseg{n gqmstructlrg?@uta@pe;gpresmplmnjjs, 7R ‘?"5‘”{ o8 ée%liegc?%assoaated

with tlﬁ&étgeﬁégmrﬂlsys ligsted into teéxpréssionbieatior Y witbé esatien¢radesired to be

coro B TP 90 i, corcerni

€ ‘sequences
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15 been published, enabling a skilled worker to ligate
them functionally with plasm d vectors (Siebwenli st
weno@l024181980) . Certai n genes from prokaryot es PaAEpPK2803/000592
expressed efficiently in E 4xoli fromtheir own
pronot er sequences, precluding the need for addition
of another pronoter by artificial neans. In addition
Other ptasngieskahigbthege thewadditipndl iadvaritageotfdeanserintion gntyaigd py growth
COhdlthﬁE aF%h@%rS’fﬁb’te@t{g%n%r MesHd) déidrogéRadees, Qsdc?t%crﬂbﬁhﬁm @Eid phos-

be capa r|V|n expressj on. Sacgchar.o

phatase, G @A TGS SSSRTIRIRY B AT SRR b8y ARS FSyraeioned
glycerala@maém-phmadtewmmo@aﬂese yeotienzymes mopaaibpiesios malipse and ga-
lactose gp Iozaﬁon a}l\r{}upg?s“?&d %ctg &'ﬁ{alrﬁﬁé g g@ac‘st%%p‘é@mmrﬂfotﬁr, origin of repli-

essl on ih Saccharonyces,
cation q@uﬁggmnaat\qqrﬁequqa@ps é‘)é&ﬁ'ﬁ?% is conmonly used

(Stlnchconb et a/., 1979; Kingsman et al. 1979;
In addlttIChn t%enq%ﬁoo gia%ns%vaﬁ tul%tl?gs?c%)fvcleﬂ_ éie?w@h %@egggiclélgﬂéjﬁgﬁbm M8y also

0
be usechaamsgmtln Srinepla, HPY syelaget" qugera g ng%?@'%m hethey e V&f‘i‘i&rate or
invertebrtd EMRRFQ FP-h)WévérQ int&¥st HaEPken 4EGtestn. vetidBiibe oslls Pafprbpagation

of verte&%%? iri tul ure Zl)éstsu% cuq¥up ?)qwsag %%gorﬁé ﬁtégnﬁlnte eql?{)cedﬁl%' |9'Pec%ﬁt %ars (Tis-

eas
sue Culprenl W3- Bt s Shefeusehiy hpwirel Roestasp VEBDEBE I iHe? cells, Chinese

hamstel 'bamf(gﬁﬁmzélpﬁheb)/ar@irwy\i§1 BHR, Cbs-aDs% mpedeftert mugipeplsa(sF) cells

o el SO VSRS LSS re
search PaikivaymeritenalCT 06498 0)S. 8y arst fiem Igyitregan)t and MPGK gelklines. In the
present( lh@?fﬁloﬁt ar@lespec:%%ﬁ@nefe"%lcén Ninels BlavailabkSFéhh IndtédenaBO Box

ase cera phosphat e dehydr ogenase,

2312, %@&dﬁ1ﬁ§@€@eﬁypﬁvgﬁﬁra&@%arboxylase

phosphof ruct oki nase, gl ucose- 6-phosphate i sonerase,

Expresgiorpbé)&mqgr] éﬂﬁﬁrcéﬂseordlﬁéﬁlﬁﬁﬁlud@)(ff%‘é@és@arlﬂ B@88gin of replication, a
triosep phat e i soner

ucose i soneras
promotgh 92 o o 146 SoTfo Lo RPIRET AGHS D0y CoeR e L Bpaae
bindingdi@s NRES spitch aités ipotyadeny@hors eitr) end denaer menatt@rdwmowetqhence&
these genes are also ligated into the expression

vector 3' of th ce desired to be ex e o) .
For usey AUV SdBRgIEa DB Ty gAPeton SR EATE Grdorovi-
ded byMaQ&@@rﬁQﬂ:Séxa‘ﬁﬁl’é PO ®BIYOGe8 promaters@ra deriyrddram eplgoma,
Adenoms@ Fﬁ‘\‘@ Eﬁ'@q@eq \I\}l glrﬂé\@{llré’sdzi@@\ﬁﬂ)? 'ﬂfe éa'u'*l@%ﬁ@ Ht@bifdhﬁbters of

condi ti ons arg @F H{) < as a frag-
SV40 wréguabmpqraﬁu'w\t%' baw%Pﬁaaﬁ%QEtai‘e RS AU RS o @safrag
ment vati¢Hlalpheshtaipd iea®a10 vdagcrregmlaoﬁ nepli@tigly (fiers @6 sloci9Bhdmaller or

f;
e S RS AR ATy O BRI 0 25
sequem@@ﬁtﬁ'ﬂélnﬂlf@m e 'P‘r‘a‘lﬂtno%f@ taper dgtﬁe §g'llél’5? insated i the, Vg@Y%fﬂs'" of
replicallBy. FQJ'rtﬁémlﬂls\é%@tp@Esntﬂ@ ndndioftien @edirabtn 36 utiizeadmbieeor control se-

Qr.i f -
quenc%é‘hougnﬁﬁy gssogla%lcj vptim ihe Sgﬁ.ﬂed é;%ﬂé %Q«ﬂ.uﬁﬂ%bg ph]&)éégggé"ragﬂégcfhér% sequen
ces arg cdrtpatible with te host gabirsystedst r om nul ti cel | ul ar or gani sns

may also be used as hosts. In principle, any such

[ ture t
o onif ot PR T P88 Bl B O ch b R YEE R indlice an
exogenpus Aol su¢h asomeebe derived GIONSSV4ther GheipaFhfe &n Palgeras, Adeno,

vsv, BESH bER9IR ﬂrGw@éH iy khe hoétl @8 uﬁroﬁwsbru_arler)epmﬁorbe@eﬁmm If the
e u r.ecent LS re
T e Tt T i i S M
VERO and HelLa cells, Chinese hanster ovary (CHO cell

lines, and WL38, BHK, COS-7 293, Spodoptera frugi perda
(SF) cells
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(comrercially avail abl e as conpl ete expressi on systens
fromi.a. Protein Sciences, 1000 Re- search Parkway,
wORoi4ben83 CT 06450, U.S. A and from I nvitrogenpPCTamxt003/000592

MDCK cell lines. In the 15 pgesent invention, an
especially preferred cell line is S2 available from
I nvitrogen, PO Box 2312, 9704 CH G oningen, The
Identifiddabhef hsend ghrefin pnalsgiesn vectors for such cells
ordlnarlly include (if necessary) an origin of

e o P50 B P R, SRS o DB 0808
have thBiabitlytg efitit estiboRNA irs ph Bumabwhicls arepubsearte piMearitioinegiatiee form.
It is, howgge E@P@ﬁi‘&hﬂd %E%Ip dnedrfdLRRL LR RALBEG e rr%@nflﬁ@'ghﬁé‘ﬁ@ mole-

he contr ol funct|OQ% ? dh
cules walszfpftéfﬁ§h%ﬁ1'ﬂ/6@ffb'ie§u'a?"@efl§? REHPBHBYPSC PRy plgised herein.

Hence, BRStBEA gt offtAe lrﬁ/)éﬁtmﬂ @ncarasmbrtyod e thepidemtificetian efragmodified

| relin in an
ghrelin Pi?'é%ﬁi’gﬁ? th(lam |E ga a%@ao mdﬁggg?é{ﬁ%&&?es%_ga@ggtgﬁmg&ﬁed ghI It
animal pecien Wdiers tblfe unS\Mi(ﬁleO ightedn aplPRsideiiv e Felf- PSPt‘Elge'i*‘ﬁlmethOd compri-

sing pr&b%ﬁﬁ'éls{ﬁ/ eTsi et cﬁrp@pt@dét SyntHeéls eABY h)blefcnraﬁbtomgldal hesnsas sat of mu-

tually dgf:m&é'ﬁcﬁa gé]eé:i[ %’\%ﬁhrt ﬁef)éoregtuieiosnvsf]aergr% f he ?Yc%qwﬂv rb@len Qadeg tH, inserted
in, deletetirfrem, @\sOstitntegrimtatthe mwoaacgicﬁewem@a a gﬁr%mmafaertw@% the

animal E|§ec|eg ghé‘gﬁyﬁgﬂ/mﬁ ridB R QPﬁ'in"(Weltc%II s\éqQéerFh th%%@ﬂﬁﬁl@l& comprise T-cell
exten fromthe H ndlll te towar

epitopep yhigh&ge |aﬂd fq{‘élgvltc? H]e atwrpﬂlsHe%?s, of glbelpalg%q a set oql.guclglﬁtaad frag-
ments éricodliag ahes et o s8itidllg distinct noddifead gheslin MYF@PU@Q% tasting members of
the set 6+ Qﬁgi' %Blhgftoqﬁ(ﬂgE %Locﬁl@tmn%f%ﬂﬁ@&ﬂé%f@le'a)ﬁm@éﬂ% éfdlé},ta@dmst the

unmodeg GeFein S TSR PIOEAU oD GST ot D E&fseﬁwcﬁ

signific3&tyARd ek @htibaally prefuicticrabdatnst mayodiGeq glorelinl érdtheianieal spagies, or
|dentlfy6r9qnasntdr op%tohaﬁ/ |9£Ia%h%§8188épt&18 gk?l‘égéigﬁa E/I%Guctg)éﬁ&%@@ B9 members

or ot her
of the st pﬁnuc@gc gcnd frpgmya,qsravhlg&mglcanww@p@)ﬁtl 9 yn%{? LB:EOI’I against
unmodRie@GhetdH pBlypbitRiehA e &thhl spbciegrpsonal replication
mechanism |f the vector is integrated into the host
cell chronosone, the latter is often suffici Wf ;
In this 20BN OMETES" POTBRDOUSSOESSHS 4711 BEHPFRtKES 370 etion ©
non-idéktREILtho AR rBlirpeY Rgties iichhdve g eeratletted thehe basis of the

criteria #ﬁscﬁgﬁq \%%\r,%?n tlﬂ%m ﬁlgtlcﬁil thﬁ%ﬁ%gtt)?flpgulm%hfw% &ﬁtNW%ectra,

and/oraghtélipody @ﬁra@oarpagmmmTh@ﬁercrnavaﬁ@%ﬁt sgenly afey .mxﬁén%ﬁ ppt it is
ontenliphﬁe@ %Hft}ﬂ?e Qt(;é%rrﬁﬁy ciohﬁalﬂl &veﬁ@ﬂ&\t&écfi ma@ibeet. fLfkewisk] theetsatnucleic
an effectiyve an en -
acd VS B T S OT 2 HOC W fa DG o Sy 3 modt
fied ghremmpoblpegiidaselgctatinite samelingetsed herein. Hence,
anot her part of the invention concerns a nethod for

The te%ath%@%l]edq?getr%fg l%%tslgt? gqmol.FIHraatnR/dbe e‘?‘%rmg&] yne\l/l‘/g &?Emﬁﬁ%# %n vitro

ant’1 bodi es O%ﬁ
tests candpplissdvigelr edriow dowmthe rumlmpf wpdiipegoliselre Whﬁa will serve

the pu%ﬂﬁgfmquvmlﬁﬁl in polypeptide is a self-protein, the
conpri- sing preparing, by neans of peptlde
synthesis or by nol ecul ar biol ogi cal nmeans, a set of
Since the gb@l ¢fuialirpduciiigghé fareigmBeiel PRIEPRSR iscliol YPRAST {hisereelbegponse by T-

cell hegé1 %%@éﬂ%q%?t@% A& NG ReRasn usad@lﬁdd le thé ﬁ@eiﬁte@@hrenm T-cell

pro"fe@lﬁ’ﬂéﬁe ge 6<Fst%d BYwFté‘Pﬁ??{d'ﬁ%cr Vﬁgfsfatlg asﬁayts |’~|” VIt ﬂ1 £I‘|q>rt a sample
en rlchE@&ﬁlTe&IIts reesteliied) fromregsubjeseancosudsequently kgptg@qulgﬁ@ ckpejayltured
T-cellg al N8 Shbcitd 'vﬁiﬁ APEIRk 'tﬁeesuEJeGﬁlvinch BRd SRESuM kKN @th@ﬂ\ddlﬁed

molechlg@p@pgo%gﬁe'é l\? ﬁogg‘lesnetrawlt its %(e:III Sgltopeg ‘R\Eaepﬁ'ghferagon of - ceI% is moni-
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ments encodi ng the set of nutually distinct nodified
ghrelin pol ypeptides, testing nenbers of 15 the set
wobanostoneiss ability to i nduce production of ant PODMIK2803/000592
by the ani mal species againsfg the wunnodified ghrelin,
and identifying and optionally isolating the nenber(s)
of the set which significantly induces antibody
tored afut athyetédio aagmahtetcoqulddlgf Teag!Iginragitine GoptackRs wi) ARfFs which

have prgpﬁggédeiﬁta Ohatib Agkiid)y hﬁ&n@ﬂﬂalﬁ Fb?dli@é?@ilér}/cdnslﬁ rﬂbésﬁh@ed Ibledeter-

Fde expr ession prodyct s
miing {eecoRiaRom LISV E O AR RERE DYT L1708 GHEPARRE e
recognitibtlorrecigamt-tdidy producti on agai nst 20 unnodi fi ed
ghrelin polypeptide in the animal species. In this

Having ng}%g%éh" fﬁ@f nggt?l:a algafg at %léltgorlt%rpfx!léﬁ%c{ %Hel& ofdclhe set is capable of
inducin§ @Rtitode ptdduatiornaiifsi gbretinr ielsi posgiige yp prephckean wnmwivgheio gom-
positioneéo(%In'Cprg%g gt %‘east?gr‘eerqoﬁﬁe& Eﬁemﬁg&%eﬁldé uﬁlch% EJp%BFeQ)f mducmg

ég Ination wth stud
antlbod@sragglpgarur@\qqlﬂeg, ﬁ‘?“nNWR” §ﬁ@@(| ﬁgeCIesm)‘%]: ngnéqcﬂlfhed ggvelm poly-
peptldedk Efséla-@)t‘dtélﬁ @@trﬁ@:hbtﬁhomﬂ'mQSa&ﬁmﬁag/ treomsinber(e) ofadhé yetawhich

&gmﬁcgﬁ‘%ﬁtf%e% %r\?g}.l%,onh f n éﬁes GQ %eeém%%tsl%gcé?\‘%lcﬁ I%?e r?e%EtlJEBxMth
ghrelin muthl aewharma@au@icalkymn‘emﬁynplgglgalb'(ﬂcp%@mg [RIGIET and/or vehlcle and/or

diluent %ﬂgjol‘ g?d’glérﬁabptﬂifhﬁllﬁin(‘co&@w@tlﬁlﬁ AgAReicast @RCphaemacdtioglyand

relin polypeptide selected in the sane
"“munﬂﬁﬁﬁwyac$ﬁ% '%E?u¥$ﬁnenbers of the set can ultinately

be perfornmed in vivo, but a nunber of in vitro tests

Likewiseaft |Mscﬁﬁ&§|b%0to}/ﬂﬁé;§‘ak’e Bﬂfrﬁl@\ﬂh&b@m com@ositisro@hichfs an immunogen
ecC

contalrlswqck{}:earﬂd m@ ﬁzegodlﬂgean lénamunogerlun r'o UEF%B&}%EP%#G &Ecus-
9m1mﬁmmemgndVaqahhoepb@Gpes is to support the B-cell
response by T- cell help, a prereqU|S|te is that

The aba}cﬁ %slpfeﬁg %h@éwen IB? Srel (fog |gr9cﬁ/ cgﬁ‘%e el tbgl?rqﬁ%ﬂygﬁeparmg a hum-

ber of smaradxaddtnzce@upenolamﬁ@eaw@ﬁs ersvealpss pirthgiinvegtion, nn%ﬁﬁ}gtthese into

appropti Eea&me%smﬁ Qedr6REGah Bbrming Slitablel HosOtdia W@ thé Ked®, and expres-
Su

ino GOk e e e AL i A e 25 o
the expMasgidn prasectleisi ppefeirgd thak dime myrldihacidrertiveieas angisir ¥eeipes are

13r &BbiliicSid @BREqueldieh as PCR
i
OrbYfP@WFBRE@@%?B@@S?ﬁhe%ﬂ tored and conpared to a suitable

control (e.g. T-cells in culture contacted with APCs
Coupli%!%lﬁglm Qaélﬁ? %&&é@lgm‘em act, native ghrelin).
ernatively, proliferation can be neasured by deter-
m ni ng the concentration of rel evant cytokines
Moleculed @apeiciny T hapeF-epibpasandpaptideroiepeesentindri ipcluding B-cell epitopes
linked c&%ﬁj’e]g\@lwté er‘\oﬂflmWnS"t;&{‘c doifrRtd Boleduldiati gasrﬂéﬂ\ﬁﬂé?@ g. a multiva-

| east one nodi [i.n of
ent activeed SOV 1S Y dEyRAY eI fuRgtie] 357 é??ﬂf‘s&we%i JEiE D Siains the
immurRificaBy regdviaat parts, ictn bs opnamdbﬂ’remsoumet{nap@a&@ﬂ universal T-helper
epltopesr,néa}ﬁ][beg%% G & ? Mhe Qﬁ'éétt #oPquC\%'EB\Mﬁé %'an&lfaéntigﬁﬁsﬁur@l@ﬁnore, ele-

hre h |s ca e and
ments; thefiRphaRFe taﬁﬂm@aawe@cadgaﬁpﬁgie %Wotiﬁ 3'5qep- gﬂmpéqd R tE‘%V%mC ean
theret HchEd arS REGVRE. StAleferhdits toumbbk fiaedbsghtugising npoapy! dipeptide,

CpG ngg L] d,ﬁgl tS 2m:°h% n% a(ll.gng ?’t?rh%sggﬁetpmﬁgs QQ%BJt lc8dd)Qubsequent adju-

vant fgingation eA ke YacFing uc@yctpmtsaa be FoRpcETaBmMNdHgiPEIYchequikbe ad-

mlmst@@dr‘[ﬁbu@p@eﬁéﬁ& hh&h are reactive with ghrelin with a
pharmaceutical I'y and inmunol ogi cal 'y acceptable
carrier and/or vehicle and/or
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di l uent and/ or excipient, optionally in conbination
with at | east one pharmaceutically and
wonmmurekisgi cal | y accept abl e adj uvant. Li kew sePCTMDK2803/000592
al so possible to prepare an jsmmunogeni ¢ conposition
whi ch as an i mmunogen 15 contains a nucleic acid
fragment encodi ng an i mmunogeni ¢ ghrelin anal ogue, cf.
By couplihig cotoBxI¢ST celli(OTL) ahitopes| tegethercwith thadchelear apitopasdywill also be

possible Qe%eﬂQ%chﬁssgﬁa%Eﬁc ffr tfn@ Qnt‘id'é“ GFnh ARicR kIR @ﬂ_né/pﬁ‘d@b@ ek Yierived.

I Nl

Elementadh PO SERHSEY HREPENE BENHOLERY GHELE BP (et B2e 4PC
e.g. a ridteophBY& thiil@nlsoibaserdouplgd td]ﬂ&e/elhmectogetpg’r\@lpj thet@L- and the T
hemerﬁﬁgthSIgnan C&gqﬁl.%g%ng;ornlng sui tabl e host cells

e vecltors expres 20 sing the nucleic acid
sequences of the invention. These steps can be

The rat&)cziflsomcbptwpessaah athelper @pitofica &P2 xpd B3®iin thepiirad aridyct dan be
varied l@l \é{jr{slgf% %hrer ceog\cenlgr%EloA h?th%gé: hgdtﬁeém fihe SERHENS &ep aRdhehtioned

ds conpri si ng exer ci se
above, gfe nmmmoeem mOle&WﬁICPﬂ' be aaqgéﬁ “ﬂt@&ﬂnraw%%lﬁ sl ERgmogfs or

other lrp%uﬁe?@ﬂ'ﬁulgﬁ dd‘éi@kt%héése(@éﬂ:nﬁymhél@m) Py a@ditl@khemg, i heakssamy by
e .
v o RPLRUUT EFac U AP 8 s

step. B-cell epitopes I|nked covalently to a
non- innunogenic pol ymer nDIecuIe acting as a vehicle,

If an lnwlgl'l)le ]aﬁth@% y §d|%?<§l/gglc¥n| d Q(?}:é/mt%]ﬁéjfh Xﬁ’(ﬁ%ﬂhé@r%ﬁtammg the

di'ie ol ecu cont al ns
B-cell epltepe arrm'qm»ad‘rfaﬁgaec gbitgpes df @papt Mearened agaye %P%”quﬁieﬂéa a solid

phase é%%msé%e lt||$e f‘ﬂ{al §rQ>‘dQ§t| daﬂ%e%k&é@fe‘dﬁdnd-ﬁuhﬁé@w wastparidofpestion.
an be use

th
The elegines e quniee 407 Fren Ao e erdr g AR GiePlies s o) can
be addéd ihepolybydrgiypalymree ep omsiH,cos it 8. andalaxedde bplegur!tyslis-

tributed P‘Fth\éapéle be p?s@ﬁjle d‘ﬁl@foﬁbgulﬁ%huéﬁlyafhefﬂi éé‘ﬁafét rais@l €dpH 9-10 to
s coul d be mannose,

strt TGP HBPICf SehT N A RO IR ao% iy BEF oRy croues
on the pSIIQh‘ydieﬁ,t pdlymérhattercasiplingseflyeptdasrand adj. ummuaatstimulating elements
the gelflg L, Q&moéar{laﬁseyfas%ﬁ bIE s ‘?&Mﬁ\%dﬁ\zgmn be

ecessary and product could be ad- ministered in
pure water or saline. WO 2004/024183 PCT/ DK2003/ 000592
This pafhicdBy paeiylithaigventioottbereford geredrally(r€fbLes te phtimm@ogen that compri-
ses at e%&eé%%frst"!rﬁ iflo 148 sé&d@ﬁé@@&w@@ 'ﬁjoﬁ'p§§rdté|n \M inter@itsﬂhgﬁln the at

ner at e S specifi
least o Brat @m'wqqgw@qmeéﬁﬂﬁaﬁﬁét Jeest e oebend el 85% i oo+
tope, QAL b sRkehdafmihb ecipirseqlustite trat frivkidey & dselgn Tshabier asll epi-

f rac eQBuple
tope, v(%er%ln esfhegtpé Qtt Iﬁé‘? tFirst dd %t |e%s{;%§5r9cp£}ﬁ% ﬁ%?}erﬁl@@r RGupled

& venicl e er wth
to a pftahl@aqeut@lhealciﬁé’tab@p?cttwa‘@dé’l@t}’hé?ﬂ‘?é}‘ﬂf’é’”‘ﬂ%éam r esponse.
The ratio of B-cell epltopes and T- hel per epitopes (P2

In orderr\‘?Jr F Ogmlhyaé (ngec@eﬂgels tB'H ?Eo iﬁx@bo%ydr\ﬂ oﬁﬁ‘né?yt |s normally ne-

ecocntrat eptides in h
cessargymtam;gatg" gpaglyhﬁ@omngﬂth %%t‘@g e rfeﬁcélvp SRHRS é‘}ﬁa@ form the

necesd¥P) MOQhé?aﬂ?urB%ctd%Q@&c&t h e.g. mannose, tuftsin,
CpG notifs or other i mmune stimul ati ng subst ances

(descrlbed her ei n) addi ng these, if necessary b
The teugu“ng}ylévc@oxyaﬂvmaft”é‘am g &2 ﬁ@/\@s’thFaTﬁ @‘?UB@P&H%&O X‘P’%?Q“G

i.e. tht BeyEArBapal MePedrl IRfveicRadtlyechs pambesaractesdtiep as is specifically taught
in that application. Hence, the polyhydroxypolymer can be water soluble or insoluble (thus
requiring different synthesis steps during preparation of the immunogen). The polyhydroxy-
polymer can be selected from naturally occurring polyhydroxy compounds and synthetic poly-
hydroxy compounds.
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If an insoluble activated pol yhydroxy polyner is used

to conbi ne the peptides containing the B-cell epitope
wana4oneisT- hel per epitopes it can, as nenti one#Camx2e03/000592

be performed as a solid phage synthesis and the fina

product can be harvested and purified by wash and

filtration. 15 The elenents to be coupled to a tresy

Specificaati ipvetéreed payhylyoky polypeitsyame poly saspharides seigcéggfr@p@fet@ana my-
lopectin b&lgﬁ%ggldaéﬁqi Lo oglﬁilﬂ)ﬁfgs OfR Q\lré/d'fle rca @Egéeﬂﬁ\h R:bllul@seg cquddex—

pe equally F Eé Earaya
trins, dexg@n, fubgﬂ”ﬁr&§59wt%‘?mﬁ§1 Qﬁ{at"‘t\;@lﬂg’@qglgﬁ?'} o yc?%eg ﬁ 'ca
konjac/RBoE @t 5&sh §um prhrthai Dpdctin, sdydiutn, tthaulaneas@atrcl'ortamarlmq]éragacanth

xanthar{?félg(/\rynaax lo (BJCgII; SRBS % %agl‘f‘ypﬁﬂeﬁa?r%dand tags to the
g.

roxy polyner. After
coupl i ng of peptldes and e i mmune stinmul ating

Howeveg) tﬁgfbﬁtyﬁycﬂ'exytdb&mlcan slsg be selected Grofmamighlp Aranchddes of
poly(etI’BIPjer}eH@nee)rg Iﬁ,?te%r%trh eﬂg]gH(? \/%ZEHQ rkev-gf' '(l%n{:}’ @Mn‘lé%fl p%fy E’a’iﬁﬁhenyl

ener al rel ates } hl
terephtalamisiedgRaty (HieghaneDpely (Silagge PpudmetiIoTESEGRF o (methy

methac%té) GRS ﬁ@y(dwyl M@iﬂ\of)[ Py @irfyl pyreslidond), Poiy(@rtesiroxy ethyl

methac[:yéq,{_fa)alPﬁglt(lg1 |r|yL%y§Eo%§ ne) é(IV|n§F£|cdp?1%})”90|9qél:§/n§§dg%b§ BG tetra-
fluoroethplene (BIFE), P@Wdcra(taml%gpwéﬁ’?b&"@'&%dm&'rﬁcﬁ@tﬁc P?Jy(seéla’lféﬁd?éym')
and delli\yé%(/eé %'y%ﬂ@ﬁa@ylﬁ&feﬁj)gﬁblqa&tﬁibﬁﬁﬂ’mq epdlygdfeblids (PGAX Poly(lactide-

d I d
co-oivealieRbPAGRY FObUMIOEE ape PRREMAs gy o | oSt Seeon

phar maceutical ly acceptabl e activated
The (wQQIllt)] Eygfagé(m@cmgieﬁle@ﬁrdﬂtﬁé polyRydR6:6@blyfrer int diesidon (@. before

actuvatlgg)I lﬁaypﬂ%lillly)?t ést g %?easp ? 088 ! Q’ %?%b%}%ﬁ% Y%'é df t2 500-

2,000, (00, yloyel pekgrpioly ymidse rawqerpfé Qa9- t,QBD,QO@ea@PTt\Fé'agWotGE renagtof
5,000- %]qoédjrlmgshfeen HESFrmahy e;(érﬂﬂﬂei that B@IyﬁNﬂrMp@l@mdrs having an av-

sequences The tern1 0X
erage MAIEGRISEIINS Ih HFd2PeReO" Q@?S@ga@? n%BYGS%E%%eé’“S

i.e. the polyhydroxypolyner can have exactly the sane
The poghgﬁﬁl‘?g%p%rJgﬁér i S%Zaﬂlyts\{]vgﬂe@ %blfjbl@@lr) gg ekt%blgbﬁat Id‘s;:af:‘.’?1 Mllg‘tng/ ml, pre-
rerablyyaiasit 35 Mink M $3RAHTbEE A M PRGHEF PrgoaPp e sueh
as at |1 fesigAmisitepen dempargtupe. épesrl@pwo rﬁhatfdem@ller\fﬁmw@g@ Aytivated as
descrlb-gla %epeci“ %Dl}ﬂgrtﬂé(}[equp%é(ﬁ@ r\Nlt‘Fl%spl;é%t gRh&et ssudifcpm

occurring pol yhydroxy compounds and
synthetlc pol y- 35 hydroxy conpounds. WO 2004/ 024183
For soEbf D206 /B0RSAR) poltySpeapdlymersntheprtd betwegn C (carbon atoms)

and o@gl&agy %Mmcqrwﬂéf S Ak %ngalvx&@m&u@ﬁﬁp&ﬁmgtm thé afve

opectin, a
polyhygayypaiyreer, ij‘Brﬁuafé&“%'P'&) is Ff}eerga%%gfﬁl 5t pbapadas 1523 prefer-
ably 1 ‘EYZIhPidqjémdu[dr ns5-zlex.twiaout foeingdlobiad tmanygekeitic dean itris believed

that Sl%% Lat] (?/RHqugﬂB bl %hngnQ&@gtedngYﬁﬁ&%Qprn reb@Eéﬁf@a highly advan-

ocust bea % nE nan ectin, y%a{ r%f hy-
tageoupueveup%\lwdr@zfdrc@h Poyif [ G78°! Waﬂ@%é‘ﬁw ideg’a es of polyhy
droxyﬁan@é}s wﬁ&ﬂ A5l 0G| regaremdoextt fssiliegedehpiethie abbye- mentloned ratio

shouldptéq r&ggl&l& t'[aer %ameh%r Fﬂe acE?&ggg RXIQM%rQMRI%ﬁg tfeBtiheR Bfo

ShoddﬁmlW@EFWWVenelﬁlne)(PEI) tetrat hi enyl ene vinyl ene,
Kevlar (1 ong chai ns of poly-paraphenyl

W de
The ter5r8| ygly{%%r?f(ypg ?ngl)’( %aﬁ'ggr( L) ﬁ%gggﬁ E)erf%@é( Wesdh t-rﬁ?f@ﬁ‘@ﬁl)xmunogen that
carriesrdierrning beit 63qUePis)s a BGP‘V@'\/“UI‘W Fh%lPQmeéf‘ﬂxyp‘#’\fW? @A has its
outer R[S %br@%@)amn%‘ﬁc\é(s%gbéﬂbé@&é‘n Bé Hy‘éveli(bf e hheptigdsat @, in an an-

tigen g&ﬁ%{tgg\%{]ﬁ@t quac.jessn':_%p‘nez g}wplgoggr\\/ 'r@ﬁ aHugB!;\%))cl'roxypolymer car-
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fl uoroet hyl ene (PTFE), Pol yacryl am de,
Pol y(et hyl ene-co-vi nyl acetate), Poly(ethylene glycol)
wana4desissat i ves, Pol y(net hacrylic acid), PolyPatmkiess/000592
(PLA), Polyglycolides (P&A) ,47Pol y(l acti de-
co-glycolides) (PLGA), Pol yanhydrides, and
Pol yort hoesters. The (wei ght) average nol ecul ar wei ght
rier can bk thépolpioydyryplyRep ity aeACTivRLiQD E52UPe HhETe the bped Betwecn Hne
actlvatlcﬁncéﬂoﬁﬁ'éh@me drdinb §é9H %@(!ILIEYIC@fS d&@é‘rﬁle 850G, pe§ti@af'$e&ﬁ$arahPC or the

Dolyhydgoxgg@y@g@car%lp refer a%qh\éy SPXVPP Yrﬂgr \ggl?] a%twgflon group and e.g. a
linker sm&;h%Osr dind100; 0o aclm opantinbert efrD-amirtcharidsawberedghe last part of the
linker cai I?Q'% tgqge QQH‘, o ddd .J:éa eRESInE BOWRaldd EJFp@ﬁéi%m .ﬁ%ntmt
pol'ynydroxypol ymer's aV|ng an av- erage nol ecul ar
wei ght in the range of 10, 000-200,000 are particularly
As menﬁﬂ‘\é@lﬁbﬁg@,&hs poIVh‘ﬁ:lrp»(ylpylhy‘drsooeylp'd’uymalI groprselpetivabipy groups),
which f%tt gs gﬁe]l ?rlr? %f?%pgags }l}ﬁ)(ﬁ_arﬁ&r lheqad ré'r@e%géﬁﬁllcaﬂ?é frnctional

such as _at
groups Rt/ krownijip t'lﬁa?"frl &gl tagsy L L@é%ﬁthﬁ%p ¥ ma%lﬁ‘&'ﬁ“ RyRitrgphenyl
cIoroforJn%Qéitcymeﬁg/ofﬁlde’atosyb@mot&ﬁﬁmﬂfahyd),enﬂ\ﬂt(trlfh;lo#qumBnEhdtonyl),

pentaflt(fjoﬁétﬁnlzgﬁﬁsHl onIyI anS vin geédtlaﬁ%hg gﬁﬁl}e quf%?rrelj Q:%implgg S# finctional

quire
groups wihialsh prapentFipyensioieraireyhanaigignad, Agsh ST pgpntanuorobenzene-

sulfonyR ‘BLMQMH{&¥V@%WE§, and@nyiadipibrieefrv@snaofs ahilabresyl,
roxy, groups) of the

ma‘e'mlﬂ‘?aé'?‘g Véﬁ&fOW%ﬁﬁa&S%g@%Teleﬁ@r% (i.e. the native 25

pol yhydr oxypol yner before activation) is in the range
Tresyl &tivdted pbﬁ)h r5xyp%%{ér§§an]bépr3p£‘ed psiaf eresylahloyidd adéscdibed for

actlvatlglbgﬁaﬁt{_‘an ;dgé?ryple V\%B%{lwléégégglt $§agrgoéﬁq '&qeg}oﬂu? b’al J. Im-

|t i's t suc as a
munol. Meth.ol83f(109%) @naddt i vat ed pol yhydr oxypol yrer represents

a h|gth advan- tageous |evel of hydrophilicity.

MalelmE&%HglaQ&aP%I%@ ag?x %gl:)j/mep éélziﬁ)%f ?{Fér?@ﬁiﬁiﬁ rﬁéﬁém?&o%ﬁergﬁ isocy-

| ul renent
anate aStdelserII:i@éIf@reaﬁeldat!dﬁ\aIf dexjeandih dxamplent Pfo\H@cPOK%ﬁ 1§- Agernatively,

malemﬁ&oé%gp$€oufcpl5@iﬂkr¥<rﬁcg@ tc?ﬁgﬁlggfdrofé{t@g/ﬁﬁ‘dﬂ stah ed dextran, by derivati-
S I I
sation gfaa( ﬁ'@%‘? ERA%I Peﬁ{é%pwy%&frww(avgﬂ as tres}yr éa;tlvgted%QQtlrlérg 1%33)) with

a diaminetcompechd @edenaty B,N-Bei.pdiHs, wiere heS L128u pesfREAbly ), e 9 1,3-
diamin ﬂ%ﬁérﬁ{ rLg%eééTérﬂiosuﬂgé eBOBACHS amfio Gro0sdRratuded irETAD with

X C rirer
reagenw aﬁﬁeccmﬁnhéP dﬂ%%@&@ﬂtﬁé%y'J€°¥§|°*beé‘38?§aﬁ?§ba°xés?ggo<7hcc)'
sulfo- spﬁ;ﬁl‘tlﬂndﬂS%(Nengelmldibnmuh\a}cyéjéhemageﬂ @rieselatd h;glf@-éMﬁC) sgiecinimi-

dyl 4~ (E%PQE%Q&}%EW bturg@aﬂer@“B%@glaodmﬁlﬁmdglmm maleimidophenyl)butyrate

(sufo- B DR2ODBI DB By ipry e TRle S5Er(RHES) or N-y-maleimidobutyryt-
oxy- sulf@éwélamm@é(w@& yNIETouWh tHe difffierast fewgdrito And)roautys, fomiivatigrhfiermally

results Jn aﬁ%hglew\?er mglelrrbﬁ? gl ¥|%ﬂe8 %r&fu%%ﬂmﬂ%s{a&@ t@fﬂe’nﬂk&fe’ tthtween

€15
the qu;@hwctwfan@)oyp'@twné ftha:ramaireﬁr e‘%we@@re@t Bb‘l’r%\i/a'iOBR)?Bd‘IWeaFt'Va'
tion is Welrbrniel b ahd BVerd hRMdNSRE @ ag "maleirhidB lsetivasetCholrydaxypoly-
single L-am no acid or a nunber of D-am no acids,
mers"where the last part of the 5 Iinker can bond to t he
am no acid sequences and be cl eaved by a peptidase in

Tosyl &RivARE- o&ﬁymmdo%%ds abeeprepired peiny hyst engtiel agriessibed for

oGBSl B PAFD A5 S0 6 pURS o Esrry

activated\pioybydrangmlyaheraprs prepdsee as thﬁ:tlosxd 94 kresy pelipsechgnalogues, e.g.
by USIIE({]MOH‘H%S[SJPI%IT\@ratCId @|oBided." €SY! .
rifluoroethylsul phonyl), maleimdo, p-nitrophenyl
cl orof ormat e, cyanogenbroni de, tosyl
(p-toluenesulfonyl), triflyl
(trifluoronethanesul fonyl),
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10 pent af | uorobenzenesul fonyl, and vinyl sul phone
groups. Preferred exanples of functional groups
Woi2bdi418Be present invention are tresyl, nal ePaim2003/000592

tosyl, triflyl, pentafluorohgnzene- sulfonyl,

p- ni trophenyl cl oroformate, and vinyl sul phone groups,

anong which tresyl, nmaleimdo, and tosyl groups are
Cyanogpibrbrnicialaativaged polgwainoxypdlymsytandest prepared by reacting the polyhy-
droxypog\ﬂ-lp%rplyig{e 8}%\%49 nbSthide géﬁg BSWRAERRAI ftHbsE Nthel re@8tihg functional

escribed tor 15 actlvaﬂhgn o& dextran in
groups geppNallvIcyiaRata@strr? wikB 1o Brdrayy goues Pidd PP h%ﬁ%’@f’ﬂﬂ?“
et a/., J. Im munol. Meth. 181 (1995) 65-73.
N A I o
the actifetiserarpieRs (.6r UAEIaNGAIEIGHOGRY QPRI At Fipelsaihat 552gp bejgeen
the fre&@/d@&ﬁlg@mad& drend pslimelryxypolymbeand dhe agtivaiios graudsghiydd be be-
tro to r I
T T
and thepehstivitd pﬁr&mﬂlsywéroxyequﬁeragreﬁrééy theyeatiovsPeiyegR P-4 pnd 6:1.
more p(e?&@(l} b\é@v&één ed: fhadsne irpﬁhméum(be(\gﬁmmmll layid 10:1.
H2N- C' H2i - NH2, where n is 1-20, preferably 1-8), e.g.
1, 3- di am nopropane, in excess and subsequent|y react
Especidllpéntenesting aptiveisd Privhydavwelymers feAssen the eéa@de%f grad{jeipg the
genera%apﬁﬂ@éﬂl@in{ﬁwﬁi’dgeﬂaéé‘dﬂiﬁg to the invention are tresyl, tosyl and maleimido

activaté&ﬁ%c}f]ggg%%%p%ﬁl,ﬁ%{ﬁaﬂp %xegﬂ %_ct}v'a‘fgc{ ge%l)élneﬁ'RDf, %maivated dextran

(TosADY- {rid-malkigiitd adivetadydextpe (WM& ane- | - car boxyl at e
(sul fo-SMCC), succinim 25 dyl 4-(p-ma

. leimdophenyl t - I Qi & ino aci -
e e AR URTRBHENOR Gy kool Bt phabidimn ac o
quencelajtactidaherietiodigtolasy plix Py 3 WEEIdHSHI A€ 257 BPPUJaRBSLvE N the pro-

cessingklbfyaﬁlﬁﬁér%i iHaf bt Wiy ther&rsie-prerefrod Uetithe 81 ldasteisdtaind at least se-
tho

ugh the differept .reagent n I
cond s A OHTSP i TP eP e BTG P YT S iop Rl saier via an
amide b@ldeormd phptidle bonditled qspedhlly trsefaired thas Siseritleass fipgiand at least se-
cond amiwgzeseﬁﬁ&qﬁg Racit fevidBk&ithd Herobbmioic@nat thel ragpdctivieeamide
remal nder of the parent hydroxy group on which activa
bond. 30 tion is perforned, all and every are considered as
"mal ei m de activated pol yhydroxypol y- ners”. Tosyl

The po{f%&br}ﬁ%;ﬁaﬁ&rﬁ&l ARYSOXYEROL P BB A Gal§y Freels apHiRPadi@ ebsitibies) hecessita-
odyl ¢C

oride as descyi be 0 tivati f dext
tng e SRSHEN 3146 By 05850 TPPR e Sy oDl Sonl Bl dsHen-
tioned pBtNaa theiairodrenae alss sinfryniptludae spacat igluding at least one L-amino acid.

Nevert{Pnglleygj)éIgJ VAR EVITBNS af (B stUebRA HRind acitiRBqichedd ar@lnormally bound
resyl "activated anal ogues, e.g, 35 Db u5|§%3&Qe . f the

to the @efivatasipeiPhef t@eipelvé?h?reﬂpab@’.ef&ﬁ %(W%*?ﬂfé “terminus
amino R&il/sBdMs8/ 000592 48 Cyanogenbroni de acti vat ed

pol yhydr oxypol ynmer can be prepared by reacting the

pol yhy- droxypol ynmer with cyanogenbron de using

conventional methods. The resulting functional groups
EXAM%Fé-nornally cyanate esters with two hydroxy groups of

t he pol yhydroxypol yner. The degree of activation can

ImmubBatfoRF eSS St gemiddrabgiramen the free hydroxy
groups and 5 the activation groups (i.e.

functionalised hydroxy groups). It is believed that ﬁ
5 pepidesiwerd profieeas byt fiandardeeiipdh 6 ¢ REPHLD EYNGiestsRpparatus. The pep-
tides \fg&%ytse&fdewgﬁlwa&\ragaaaqlttdn BefRleideAlédMogIgE psd skoirctiding the P2
e- twee 1 a ol 1n to. :
and P e PR AP AR Be eV E AL PRl bl tar avcely st 10
NO: 9,hresidueac 33, tapd okptides 3p211ph FER SRS HAEY, rePRTREYD| y
the ratio is between 100:1 and 6: 1,
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nore preferably between 60:1 and 8:1, in particular
between 40:1 and 10: 1. 10 Especially interesting
waaebisasss pol yhydr oxypol ymers for use in the ReTmeto03/000592

for producing the generallygapplicable inmnogen

according to the invention are tresyl, tosyl and

mal ei m do activated pol ysacchari des, especially o
The 5 pkptely Weachjev@tianl Sdeadpsan=_ DAM)male Sexpguer@aieyirats. Four injections
were gl?{fﬁ%{baﬂ??&-&9§%’3 A0k Pedredisn dReafiid Mt RfofdRstiden a total vo-

_ Is preferred that the bongﬁget ween the. tion. in-
lume of fQ0yh (o BHERirReMPLste Freupd’a AGIUWRAR St Mg e Eaq
comple@UBAGRS Atlivast) eeh, til efcchstr enmlsiastiose by a pepti dase,

e.g. as a peptidase active in the pro- cessing of

antigens in an APC. It is therefore preferred that the.
Blood samPIERHSte drPWE {0l H(TsatD e o GBS S B ktiog o FolsRng

one weSIESUGNGESiInRIcBos.oupl ed to the activated
pol yhydr oxypol ymer carrier via an am de bond or a
peptide bond. It is especiall referred th t at .
Blood spgles Were aalvaad foatP'qsaﬁ‘s%at‘s%‘fe%b‘ﬁd‘gaﬁﬁ%ma%lagk%gﬁgﬁ%‘ep oenix
(Ghrelii® &G MYUSY)i-CRIA ki) atdveding te bgpenamafacedrgr'oinstrbaions, cf. Fig. 4. Anti-
_respective_an . . vh : tibodies to
areing BB s AP S o BRI wiERE B PO Encibod
wt Rat Shesilil (Bachembwes detested pifhgan RR-cqmaird InFFat JRMYPRYQPUlin se-
condarPE%o@l?%Dafk%, darig. nof a peptidase cl eavabl e bond, but
as nmen- tioned above, the carrier may al so sinply
I ncl ude a %pacer i ncludi ng at | east one L-aninp acid.d3
Body wiignbps Wel essieod R water [iialsy Ws epsuserionge 3 weiky s 5 R 3
respectV@y10 aci d sequences are nornal ly bound 25 to the
activated version of the pol yhydroxypol ynmer via the
nitrogen at the N-termnus of the amnq acid. _
The resyiig geevs Enat ESQAIPE B-512MerRTRRR'S 41 iNEHFR arfippdiegfgagive with rat
ghrelinl m&gsgﬁaii&&ﬁvarrﬁtco@hﬂebémid_s 1pepd tmha&ilc@nmeegtpeltrd(mee@ddoz) are
st andar d .net ho de . , S -
not. w8 S P Gud. (3 Do Ry L] wARERER] B RRFZELR anféif leves
in serappé phd icfenutézer veld ahd avithl ENesaseain $89Y WeDHiYHigreas¢hpipod intake in
the 5 FA\hsRBPtE BidtrRPasrel SERIiLAMNO 7 and 8, respectively),
peptide 2, mature rat ghrelin, SEQID NGO 9, residues
24-53, and peptides 3-5, i.e. SEQID NOs: 15-17, .
The ingreasgdit bbdyersightygen 2ugaioo2AAtd s F5EThasio GO INPERFS I foodgntpke but
must protBRt BetHRSHMAINS al dhafgd RIthk mebat@lition i tireld)malt dambestrating
) S&giﬁ#e-Damﬁey rats. Four injections were given
antibodigs, 2aqfiish @Gy with 3 week intervals, containing 100
gg of peptide in a total vo- lune of 400 | (incl.
adj uvant; conplete Freund's Adjuvant, CFA, in first
EXAMHALBETRUNI zation, in- conplete Freunc's Adjuvant, IFA in
t he booster immunizations). 5 Blood sanples were drawn
following 18 hours of fasting at the study initiation
VaCC’”Srﬁ’d"tf%‘l’q"‘c’ﬂ/\‘ﬁ”H“gf“"'g’ﬁéV%é?é’lis after each injection. Blood
sanpl es were anal ysed for plasma Rat-Ghrelin using a

The stﬁwgﬁ%x%n?')e 1R ik ipkin&ipABeRPR&RNI vkl ethlen cdridatatdiacaing

accordi.ng to the nmanyfacturer'
molech TG EKFORIEY B Reg ok SRR SLLcpl o B b copspryeed
accordfea®Uhe dbaveidescrioed Ebhc@Atsidesaibedpa.bin defial gn WO 95/05849) by
ERbh bR WRAHBAA bR Wiy BattopEhiTied e driRashein t
substnaugéh 8&?%%12@ w\;&ylﬂtwﬁbgﬁ pﬁ'%ﬁ’l%%g%g.a&altl gg oapnt _ d ype
proteif mﬁjﬁt@g'qs(pégneipﬁd% yariant). The substit

inserted peptide may be of the same or different length than the deleted peptide in the wild-

fons are pep%iaé g&bstitutions, where the

type sequence.
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15

condary anti body (Dako), cf. Fig. 1. Body weight as
wel |l as food and water intake was neasured once a
woeealds/02¢83 Figs 2 and 3, respectively. The resdirmg2003/000592
show that peptides 3-5 are ggpable of inducing
anti bodi es reactive with rat 15 ghrelin, whereas the
irrelevant control (peptide 1) and the w | dtype
For initi§ [pr&dfion cqrzept iyde v tasting andtscreiomenide coraists s@it fRythyin SEQ ID
NOs: 1 grpr?aé/aﬂlat '%%8%’ LAdEGL Bnélﬁ? C'Qfarn@é &inast Mhddwitih eXecrs & P3D
I evels In's he 1 mmuni zed rats and wth
epltope%twhsmtl@wee PAPRSG@PUSIFght , whereas the food intake in
the 5 groups of rats did not differ significantly. The

These c?ns‘fru%?ssﬂﬁll ibB gpeggyedvg?lhQﬁtlcﬁﬁ%ytrﬂ@gn@foeE&d%ﬂas@ Qelﬁ:ﬁ:@rdyb@l@ss

nt ake
This willbisre g thas the emaiyes S Pﬂé"ﬁﬁ{rg%”ﬁ '2 55“ B La{%}\{*%y, SIRE i
appears&'ﬂbﬂ'ﬂ\lesh @Mﬁﬂ:lb@bf segfinea(in badire gheajja) issssqphipkfor ghrelin’s bio-
logical aﬁﬁélga'cg i rs%, e?t' éaﬁtals%tﬂédét%‘%ew byhtfhéiﬁ% 4 ﬁ"éco\ﬁﬁflha@ﬁfeﬁpres-

can in principal
sion syssewdhatldoes n@ra"eurﬁ@r i e PRet- tr%'%f‘@dﬁ‘?%écat'?‘i‘re

exenplary candi dates for a ghrelin autovacci ne can

A Pwu@ta%l:% exggls(l)lﬁgrt\tglu q'\brﬁgls V\ﬁ“:f}é) {/Qﬂcfﬁgtehoﬂ&cngms@@¥ %té]’\%%ﬁf ﬂ)r@%@ol (pri-

ming wibesErUgt fooTuiaed i SETRIFiS o AT mdo?ﬁ%laﬁ%ﬂ’g porsbruc
formula@@d in |ﬁ&in§|ﬂ)@€$réuﬁ&’§ atifiRagheedh at the lode tyquein Egamplei nwito ppti-

it t
e e
animaldweilldfe dohpasdrie a@pnmplfgﬁ@.ppemth respegto Weight 9% %@ epHme: Varl-

Bsst iRGve hlt and38sd ya@crsmu@@menn A0 2P AN f2Al8Ble as
ants thg@%’mooﬁd Gl ¢

5

candidqtfe (7 5 PBETS Y1 aE 20 ot 4T R T afeas Pl PR hatHimic

the resfileg intExiampBEQuillhavé@s: otheshareip descripsedprplisatinnse.
Correspondi ng variants can be made with the P2 and P30
epi topes substituting the PADRE sequence. These
constructs will be prepared synthetically by neans of
sol i d- phase peptide synthesis. 5 This will i.a.
ensure that the constructs will lack mature ghrelin's
bi ol ogi cal activity, since it appears that the
n- oct anoyl ati on of serine-3 (in mature ghrelin) is
essential for ghrelin's bio- logical activity. O
course, this effect can also be attained by utilising
a reconbi nant expres- sion systemthat does not allow
for this particular post-translational nodification. A
popul ation of experinental animals wll be vacci nated
according to a standard protocol (pri- 10 mng with
construct fornulated in conplete Freund s adjuvant and
boosting with construct formulated in inconplete
Freund's adjuvant) such as the one used in Exanple 1
with opti- msed amounts of these 5 constructs
formul ated according to standard procedures and
animals will be conpared to a control group with
respect to weight gain/loss over tinme. Vari- ants that
produce a loss in weight (and al so a decrease in
ghrelin levels) will be suitable as
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15 candi dates for indications where weight |oss is of
interest, whereas the variants that mmc the results
wonoExamsbe 1 will have the ot her herein descr POB®K2003/000592
applications. WO 2004/ 0241834PCT/ DK2003/ 000592 51
CLAIMS 1. A nethod for imunizing agai nst autol ogous
ghrelin in an animl, including a human be- ing, the
cLAaiMset hod conprising effecting presentation to the
animal's i Mmune systemof an im nunogenically
L A e BRaRERS B oS BB S SR i D Fuman oo
ing, thepﬁétﬁb@pdsmdeslmj effrathsppreeertatidnhtertbe Bnintal @hﬂma@ $ystain of an im-

ARbSE LMt frérh @h@grolR bovdisting of
”““°@¥ﬁ£"8ﬁ ?%§§8P§§g8PNde orgﬁtbsequeﬁce tfﬁﬂg%f |nduces
pr o- ductlon of anti bodi es agai nst the ani mal’

- at leagttine| ghg@inpotypepidernr salpsbquerae therast wietehashivesh |fqarmulated so that
lmmunl?ﬁﬁol Qe ﬂﬁ\ral @l?ﬁ\re%;'éh%l fp@]bﬁ’?é HesubadReR®R! tBetbeinalices pro-

one t ope 0 lin and at | east one
dUCtIO"c,Ofﬁéﬁﬁ'QQﬂl‘eSrﬁSP@ﬁvhﬁéf‘"@éF|aVYé’&PgP %ﬂl?rﬁh? @a"’n so that

i mmuni - 10 zation of the animal wth the anal ogue

: ( I
- at Iea%jﬂo&%?@?ﬂ@g&gc%gg% g'!%t %E?%Btdtgs?ﬁnt&iﬁe%gﬁienﬁéle@m& ibdkt oRe B-cell

epitope; of gArelin @8 i3k learAns glemics! mewl %ﬂ%&zﬂeﬁ%@a@grﬁ%' %Rﬁqmm””"
zation ¢¥ltRé Bhidal WhRtied analdgee anakegpredindion pf estiéodied aaamst ghrelin.
substantial frac- tion of ghrelin B-cell epitopes and
wherei n the anal ogue al so conprises - at IgastIOQ%
2. The mt@d@ﬁscqrdwemélﬁmv YR the gﬁwa%%enc%ﬁgaﬁ 'Y §pefIre
and/or 15 - at least one first noiety which effects
3. The %Elﬁ%tdc@&dﬁﬁfg tb Q@m@@ a\hﬁ&"é% ﬂ1@ aﬁﬂoéﬁg h&%es!él‘@ﬂ%idb@@ntlal frac-
PC) "or a W&h and( at. | east one
tion of QB@B%H’ GRyiceitopaRing P’l"hé'fﬁ' eaacné'?gf"ﬁ@ s SAIRSe gyst em
and/or - at |least one third noiety which optim ses
- [ERI) hédyed e (9, édi@péyaHaRr sys- tem
mﬂa%% : é#ﬁ@fﬁ%hwggagydlﬂg&?okgié?ﬁ?snﬁghereln t he
forelgn TH epi tope and/or the first and/or the second
- at leaandefirst meiethivhidh afiécss (arueiinaras thy ealqaueity ap RRUIZANATBIANENG cell
n g- sui tabl e side groups ghrelin or a
(Apc)g‘%ggGﬂgﬁgg% ﬁg?eof 5. The nmethod according to claim
3 or 4, wherein the analogue is a ghrelin polypept|de
- at ledshane sarondrowicty whichgtimulates8e BN /Y SHRIN o 1dder
substitution and/or del eti on and/or insertion and/or
add! - 25 ti.0 r ' -
- ot ledgh apa T R ST S P PR IRl 8 (fgimmune ovs
tem. 2004/024183 PCT/DK2003/000592 52 7. The net hod

according to claim5 or 6, wherein the am no acid

4. Thefﬂg&%ﬁ%ﬁk tg%ctorqol%f% c%n%% ALpdid % fo ‘Prednt@ﬁ@éﬁd/@ﬁtk@”ﬁiéﬁnd/or the

or 'a substanti a preservatlo é) t he
secondarst/ait thetteird maieyy isére neasaptdn §he W%Uier?vﬂ%m@r%un to sulable side

@@up@@ﬁhmggwhs@xeanﬁc@@khgﬂ according to any one of clains
2-7, wherein the anal ogue includes duplication

5. The method according to claim 3 or 4, wherein the analogue is a ghrelin polypeptide that is
modified by at least one amino acid substitution and/or deletion and/or insertion and/or addi-
tion.

6. The method according to claim 5, wherein the analogue is a fusion polypeptide.



10

15

20

25

30

5 of at |east one ghrelin B-cell epitope and/or
i ntroduction of a hapten. 9. The nethod according to
wanyo4onessf clains 3-8, wherein the foreign T-eeripK2003/000592
. epitope is im munodom nant spn the animal. 10. The
nmet hod according to any one of clains 3-9, vvherei n t he
foreign T-cell epitope is pro- m scuous. 10 11.
7. The raehdroatcaicitrar i cejm tsoor @, alharelothedmeipe peid Fh@t'&t‘q“é‘égforgﬁ@m”

and/or lrﬁég‘ﬁdngé'nd}_orcﬁd*tloﬁ@ll&/?@%r hSubftantk pFerbtiomb@ths ateraltertiary
prom scuous T-cell epitope and an artificial MC I

StrUCth%Ph@ﬁrﬁ‘Q“ Pehe PBRIOAS: quence. 12. The method accordi ng
to claim1l, wherein the natural T-cell epitope is

8. The n%% g&é&grcﬁrﬁ dhy o-ﬁgtoaab'ﬁwstzﬂ)ioh/ﬁenﬁﬂlth@[éﬁal&@liél‘inﬁ&dd?llu@hcatlon
3 erlatOX) Ip 2 fluenza Vi rus
of at 'eaﬁfeonewrﬁlﬁg? el F?\‘Forﬁ’eéﬁf?to&ﬂg Od}iﬁtgon Y F9 aei ¢i parum CS

epltope 13. The method according to any one of claimns

9. The n$et|118d 3 ac ﬁ{)ﬁd £, dYEonkiok SikinfED3-8t WherRirAthe ddrelgamcdiliepltbpe is im-

inding partner for a B-lynphocyte specific
mUHOdogumqfﬁé%t@rﬁW'@%'n or for an APC specific surface

antigen, such as a hapten or a carbohydrate for which

h&d LS oRik ERERly Yne QR hiR® Bo, WieieMasy Fereah THdull effdpe is pro-
10. Thetfg& ; Tﬁelrfggtm accordi ng to any one of clainms 3-13,
miscuoUgher ei n the second noiety is selected froma cytokine

and a heat-shock protein. 15. The nethod according to

11. The%&h?&l Becolifd & Haitnh®, QbR AR dtSe8EbiCtoeelgt T-@al eitopess se-
an e

lected from érnpgﬁ‘%l: q\,/qulsEtllqle ch]:(eﬂ eh?%c%r%ﬁaonnaréflé% M %'/-}I’ bnlmzcjj ng’gbeptlde se-
quencei nterleukin 4 (IL- 4), interleukin 6 (IL-6),
interleukin 12 (IL- 12) interleukin 13 (IL-13),

interleukin 15 nd | haoe
12. Thagpp g Sberdind 5 PR Fasiefeh B i e Y pERE SRR om o
Tetanugotosbidiepitopessisblas PRed Pﬁ@,(ﬁ‘lthmhef'%t%‘ﬁ'deffpl‘tée%la\‘?'énfwf‘?a yus he-
maglut%?&ope’“@ﬁggp HR M Pum d8eftop&RP94, and cal - reticulin

The nethod accord| ng to any one of cl a| rrs
3-15, wherein the third noiety is of lipid na- tu

13. Thestaethod siceorgiab he ey dnegf glajins a-lﬂyp\qhg{ew tk@rftﬁ}ﬁnongty is a substan-

tially s%grﬁ@ %%Lng%a@ﬁl@r ot agﬁfyﬁﬂﬁ‘ubq@é*% lc ngf@d;EpantlgaQ ofifor an APC specific
-anc

surfacemUAPORHERSS POTPER20D S EBLES S BEhR 18 e relhor on the -

lymphoagterdheigpc.o any of the preceding claims wherein the
i mmunogen conprises a substitution of at [east one

am no acid sequence W h eI| I
14. Thgymegnogdpecoyfingde 3BY A& qﬁféfﬁéé %, e[lealrll Hweps% grglferﬂ&eﬁ/eis selected
from alcgtoging antiadieatrsive pratgie. to a foreign TH epitope in the
anal ogue 5 18. The net hod accor di ng to any of the

15. Thcg B’%El’l?qd orglrn%g:&%ﬁanmg erglg tB%n ok%e IQ se?eck:é/doﬁcprn' &qs an effective

correspondln
part of Almikdrteraic i EN 2~ FBLI inteBEQKN D (NG, Itedeuldn Zélkb%)etﬁl’i%”l%'é'“ 4 (I

4) mu% Lé%%% gL‘@?e&%rl‘auklﬁr 1h'@ﬁeﬁ)edmtél{éuﬂm 1@0(1@113)1 uﬁﬂ‘t@ﬂélﬂ(ﬂCES (IL-15),
, se loa forel 8 §ﬁl: {;%B th '?1 at—shock rotein
and graM?QYgﬂl@aéwphm@i‘%yéF'mP@H 9f"’lflt|c§( aﬂn theeGaence P

is seledt8d HrAhS bt tsliresifdaiveapart of any of, HSP70, HSP90, HSC70, GRP94, and cal-

reticulin (CRT).

16. The method according to any one of claims 3-15, wherein the third moiety is of lipid na-
ture, such as a palmitoyl group, a myristyl group, a farnesyl group, a geranyl-geranyl group,
a GPI-anchor, and an N-acyl diglyceride group.
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35

am no acid sequence of equal or different Iength so as
to give rise to a foreign TH epitope in 10 the
waned4ggus3 wherein the introduction is perfornedTai2er/000592

any one of amno acids 1, 2533, 4, 5, 6, 7, 8, 9, 10,

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,

24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
17. The3Teth@BaccB3@lindi, and lof thk2predk®jngataimg Bvhered) thezimmgoggmcomprises
a substlgtgronéiL at %%st 0@% aml%lacné@qu@@ce \ﬁ?hln %‘?e g 8lin félyphlide ﬁlﬁh an

amino angi seqcyence -pgequpg or glﬁeregﬁlen@tb wrgcsh gugéf rlsgéo%ere?%&m %n’g:ope in the

analogu®9, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 15

101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111,
112, 113, 114, 115, 116, apd 117 i

n E
18. Thegnethosarcerdingif #ty S{cheiPecedng drims: ‘é(H%fF&S&“% QQFWP&P%B‘*F’““
compns@Bdﬁ Qi adidlé@juefice @nebmndifgandimino &ideri-bt irOSEMED §P: 11 or a

subseqléer%? gw /r%{g 1%&%@% %e&gdd%g T'% athd g?érf%% tliéntc?ﬁ\ﬂa@/rgé td-8 foreign

Ty epitapadi the anbloghe PoWherRingdideast sz%afaﬁ\e/a&d sequench i %Hbs%ted by an
amino é‘HHﬂ [len?:@ 03@36&@ Qdifferdtl i@t and/give 2@ tardbaigr3ly epitope in

nd/ o
the ana H?,o\?lh%'%lnéﬁ%j)n odgélog erFor%ngd éﬁ:ar/a%sl% d;fﬁégﬁlgcgéﬁ%s 1’-3’,52, 3,4,
5, 6, 7,20 @) 00, 1l 1@ndi3.or4, 43, 1@rﬂd’1 &%, 183 28nd1.A2: 23, FhdPorSu4% 28, 29,

30, 31 %Qdéﬁ’ryg%sa@@'/ﬁ 3673@%)/ @I 43 aanal4, 015, 48, @ndispno 58, 51, 52, 53,
or and/ or

5 | Qf 54 a
54, 55,24%0 P b 5&69a Ay Y 6%'7%%( 75565 2ot 23 2E Pl e 75 76 7
75, 70,3036 07 7 B3aRd) 57, 9625 AR, 69, T3 9AnBR %, 84, Fnciod? cEP, 99, 100,

101, 1(?2”399%0@@ 165‘%(@ 167 RRdL6S, 188, and/ap, 683, mnplim 176, and 117 in
or 71 and

72 andj or, 73
S0 1030 o ang vincioomirs rty Sidae Saa8 5 PR By Senggor
and/or @i or 88dndasdd end/821@ At/ ar 1188 ddord1Dandgdr Ehand/pr 8and/or 15
and/orqggapgforg? aﬂggf/rqu aglglorqg(yne}’orgg a‘%eﬁyr% a%%/cﬁf@/é?ﬂ/o?(i3 and/or 24

/or 93 and

andor 2 nior 96 anefes 23rangor FRAPGHOT 38 SRALT P BG i AoRI 55 and/or 33

and/or@ﬂ(ynﬁfor:B@]anam/%radn/liﬂﬂ‘ e (ot 38%dmlrcﬂ9mndfd}440 anddgrayl and/or 42
n 0 r

et KA G A48 o 0 e

and/oréricb/ndforﬁﬁﬁanér‘mﬁﬁ‘ranﬂ@ A SPENd{ 4y SN/ ﬁ@@ndﬁf Jregnd/or 60

and/orkl’ﬁ aqlneycﬁ't(ﬁdend%} @%ndf&%d@ﬂm(BSmNrCBG’@dV@ 67 @idporEs, and/or 69

and/orgosatnp(.@ 7dfar¥512?r? %td?ca‘e% ‘wg(/orcﬁ a%nﬁ/%‘%?neyaz rg{?oéé@/ﬁr% and/or 78
and/ors#s| andf ed3of arolfiorSEG D MNS anﬂ/or%(gnldb)r &ja@ndgor 85 ¢ qchnd/or 87
and/or%s a%’é%rlé% J}Q/OIAQO orselerJder\_@ arﬁl/orzﬁi anth&- 9eidpét 95 and/or 96

cording to cl Q
nd/orpQﬂ Wﬁq r% g@/g{swc or ]roghrﬁnp& g.';)tl H}omglag%r |18$ anil(or 104
and/oﬁmsaandm’rrllOGranﬂnira@MIaedlbapa&laed/gf 1e9 ard/i hip and/or 111 and/or 112
and/o ]I% n?oqtlllgrrlangéa){ nd/o$§1@b§d/99@iﬁﬁ1 $iq anlbgeNintay be deleted.
nant s erein the pol yam no acids are sel ected
fromthe group conS|st|ng of a ghrelin polypeptide, a
19. Thg Miethdhasolitrenoeis®, 23amtierainghe @halngemislselgaed fipm the group con-
S|st|ngzoqg>é{yg JG%g hg\ﬁ];é Qh(%g]% &%Os%%genc%‘ge%étedﬁ’b@n 2(=0) hodio: 1, SEQ ID

wherein the carrier nol ecul e

NO: 2.9 HY HQ ér S'é%ﬁ'%l"’& §" 8pd §EQ ﬁ'ﬁgpnéceutl cal |y acceptabl e
acti vated pol yhydroxypol yner. 22. The net hod accordi ng

20. Thte%&l]@ri\ g%]c%I]dlrl\ %)oélé}f‘n A5 whbreHERE R uABg&H l@dsrBoWan%ﬁ%cﬁdé'bova-

lently pbn%p%ﬁleﬁ};lé llg Xatpét C@Pgrﬁlasﬂ?%ﬁi%apabla ﬁf gl!’fefcﬁlnggri;erlﬁgpon of multi-
ple copiePbi ditigenic slubesminaatsc ehtreirtbe bolyaind)acalsfaoe e¢legtedriom the group

conss%ﬁ ofo P ﬁhreﬁ§ polgF%gﬁEt DRt RC SV Dl %n@laadeFél%lar%oga@

m no~acl ds aréE%ound
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pol yhydr oxypol ymer via a bond cl eavabl e by a
pepti dase, such as an am de bond or a peptide bond.
wa4o004Mheisset hod according to claim 23, wherei nPCI®K2003/000592
pol yam no acids provide for 4ghe nitrogen 10 noiety of
their respective am de bond. 25. The nethod according
to any one of clains 21-24, wherein the
21. Thepadtiby stcoxijaaioydatm 20amherreiretheicarrien bwiegHiei @PIajnsfargangfts of a
' ' ' d according to any
phmﬂwgﬂgﬁgpgﬁ%§¥%§§E%H§%?'%ﬁgygﬁﬁyﬁﬁgnﬂglyanino acids are
bound to the activated pol yhydroxypol yner via the
22. Thelthéthog ettoaiing toecldnt 2 rinsafarsasof depesdsen Algimadi Wharsin the polyhy-

droxypoifrgl&rerslép\%i ggé'c\?ﬁﬂ? bH@Hb%ﬁée’ thiReh did@phiRta@Pvo@id Dnegblin poly-

ereint poL%g¥droxypolyner IS water
peptidegysulpsieauensg thererf apd 2 8dOR O EAPIHBPY 0 any one of clai ns

21-26 wherein the pol yhydroxypol yner is water
23. The rrqgt(ﬂloéj Qéc?rdé@otoiﬁaim-r Cor®t DR AT GRI ARt DadkiyarebBuRd to the
clai s -28,

. erein the pol yhydroxypol ymer i ,
polyhycseRBO BT Fip HRHAELRRATG Db 2RGPLARG Tl FRGH POGE Bond or a peptide
bond. conmpounds and synthetic pol yhydroxy com pounds. 30.

The nmet hod according to any one of clainms 21-29,

wherei n the pol yhydroxypol yner is a al ysacchari de.
24 Thepmethed STHRE LI ST i) TP eraatig 002 GRURETY i giroser
moiety RPtheFassleativiectanids beed.ect ed fromthe group consisting

of acetan, anyl opectin, gum agar-agar, agarose,

al gi nates, gum Arabi c, carre- geepan el | ul ose g
25. The (ethed @5Eording to 2fpvqnee Jams B2yt ,ef“gtﬁF 88%@?% glymer car
Her is iBkw@htialy fghaF binjnogddittaaiduesyl ycogen, guar, karaya,

konj ac/ A, locust bean gum mannan, pectin, psyllium
26, Thge;":e!g}%lf:l %gépddiaé, ?{)5%%%%2&& quwnl' nng%%gg’Eg%g‘t tlﬂé p)éﬁ/anI?naonacids are bound
to the REOTAIRKPONBYHOOFBR S Fia3Pe niEtreenet thedN-Aerovnusi aighe amino acid
e uecIaimBl, wherei n the pol yhydroxypol ynmer is dextran.

AUe"¥3 The net hod according to any one of clainms 21-29,

wherei n the pol yhydroxypolyner is selected fromthe _

27. Th@ Fretipdcrasdiat itmgnyobf driegiflclairhs ah@Redherein the polyhydroxypolymer is
l.y(ethyl enei m ne)(PEl), tetrathienyl- ene vinylene,

Wmer%ﬁ&%ér (1 ong chains of poly-paraphenyl

t erepht al am de), Pol y(urethanes), 5 Pon(sionanesP, _
28. The eleyitidnetdrilingitb emanes ofsildims @Ae26 Warrgitbe Rylyhydroxypolymer is

rylate) (PMVA), Poly(vinyl alcohol), Poly(vinyl

Wmﬁr%%@p%?idone), Pol y(2- hydroxy ethyl methacryl ate),

Pol y(N-vinyl pyrroli- done), Poly(vinyl alcohol), _
29. ThPohetfacacpdrdingaaiady ondof gaiatsr2af 28, arheeait theanply hyprEmgQlymer is
selectégqllnyn?ﬁg%t'ﬁmoqalrrinf Bblyﬁﬁrw @RfotRdsVariydyneeat @b®hydroxy com-

ol y(ethyl ene glycol) and derivatives,

pound@o| y( et hacrylic acid), Polylactides (PLA),

Pol ygl ycol i des (PGA), Poly(lactide-co-glycolides)
30. Th%lfnl'recéégdt ?133@%}4%%%9 IoHE S claikid ANEh, Reyak tHr0ssHiBdBoxyBelymer is a

0

e nme according to any of clainms 21-33, wherein
polysagffarigéer age nol ecul ar wei ght of

31. The method according to claim 30, wherein the polysaccharide is selected from the group
consisting of acetan, amylopectin, gum agar-agar, agarose, alginates, gum Arabic, carre-
geenan, cellulose, cyclodextrins, dextran, furcellaran, galactomannan, gelatin, ghatti, glucan,
glycogen, guar, karaya, konjac/A, locust bean gum, mannan, pectin, psyllium, pullulan,
starch, tamarine, tragacanth, xanthan, xylan, and xyloglucan,
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t he pol yhydr oxypol yner before activation is at |east
500. 35. The nethod according to any one of clains

wade@d24mber ei n t he pol yhydroxypol ymer is act peamat003/000592
with functional groups selegted fromtresyl
(trifluoroethyl sul phonyl), maleimdo, p- 15
ni trophenyl cloroformate, and tosyl

32. The (ethe arenemalté onirh B1, 8Bereifitbe melyhgtioame e d@E2any
of clains 21-35 that further conprlses at | east one

33. The]&gtwfﬁ%cpgr)%%égglﬁggng géaar' 201| gé; eh tr}eDJohhhgdroxypolymer is
selected@dri &g g\@u@cmrdlstlbg bhbigklg|beartcbed f)tplmhy]l@eg’ala@,)éPEI), tetrathienyl-
ene vm\?é)n%s 'K%\tllhrn@’o % chgfr\a oF'Hyig% asdohBMN| 3L pistaRBidd) ARol@urdthanes),

37. Th d
MO - TN e A e T
alcohol)amvmny@ByrgdhE&d)[TPﬂélWQgIWﬁrd»S/ adyhn?ntbdceylgf),t R@Iy{E(Nenwhgbwmpll-
done), %‘oéyezywél Eﬁ(ﬁ)t I&f ﬁj% %J& %gt%trQﬁTcﬁQétﬁ{;l e {F‘W i3 PoﬁlH lamide,

e1n

Poly(etitylrmesobdmt assseigd, Poéwﬁathm@e B0l padhgiarbiar e, POUTRGoTHE aci),

Polylacth%E '(ﬁme@dlydiﬁldﬁ&s (bER), PoRIadtRidt@:glydarddal CRIEHA) r Bakyamhydrides,
i nqual route; the epidural route; the spina
a”deY%HF@SGFhe anal route; and the intracranial route. 25

38. The nethod according to claim28, wherein the
34, Theeffmét@@@l E&'c%rcﬂrﬁg)ﬂérﬁnyio‘i chehyren3Pwherpn taadverdgd0lepglanveight of

epti.de, equence thereof or
the pol\(f}x{gm%ﬁg(ﬁ\gaﬂeb%?%é OfetoR & t!} 3t %B hod according to
claim 28 or 29, mhereln t he ghrelln pol ypepti de or
35. Theafﬂ@t!hgg H@:ohﬁng W{yajrﬁeﬂ claim@2 1436} wiadreinythg holpiodiEoxXywbMner is

actlvatezbw%gu%o&aggrﬁu?%se e rdeﬁgr%%egv r%rlﬁu%r%%l oﬁ%l&,%abmdo, p-
nitrophenp Slemienete, tand tesyl (D tﬂ*uetfﬁéu@ﬁ | i n anal ogue has been
formul ated with an adjuvant which facilitates

36. Thezreyﬁ%kl ng of, a ! Ot olee %gbgﬁrgztﬂygg@ﬂn% &)ﬂﬁb?rsem least one further

polyamirecasiddis ngupthgi taﬁ.g)e @ﬁlyhxﬁrowpmyﬁ@r,lsafgat least PRE ﬂthher polyamino acid

being s@fe@t%@ Rodt iRyr&lfp ddnistimg bR gainureatitfitatingpepdesyrsd eanydtig
fected by introducing nucleic acid(s) encoding the
Pﬂﬁ”%rnnmogen into the animal's cells and thereby
obtaining in vivo expression by the cells of the

37. Thé! H\%Hﬁid%cé’&ﬂl% %a any Bid ertHe @Elace&néZlasth evherdih e effective amount of

accor n
the Imi oA BT SIS b U BBL B0 o T S R L Shteral route
such a$ tirenmtradesmaiitehsubHemepdcthe intiasutraresd thei ﬁgl,bgg,tan% and the in-

tramusfcgl'éFTwu@és%%Aé &rlltd»rﬁe‘ar robdTRAe oB'NAsdtétQhéld&d:al Foute; \thé aliblinqual

route; Framatise b T SLESaE 2B gPH 379 BB R B
formulated with a targeting protein or polypeptide,

38. Th%tlﬁ&f Jpéé)r@ﬁl%(iIo Walrh 28 Gahé&relanth @ effédtive tafouigis dganies, 0. DAand
cou

to an iner rrier nole uI d
2,000 iy 15 SBIRE PRIVBFO Lt PSRk AR TR P E 2L o e e
adj uvant. 43. The nethod according to claim42,

39. Th tRbdlad b nE%U:G lcRiirR 280 265 Whérslnathe ghfnh pbiypébtide ar aWalbgue is
evi ce.

net ccordlng to any one of clains
contairer in g VlR};ﬁ*ﬁ'&WRM&qd&éQE‘%@? V'€ast one adninistra-
tion/introduction per year, such as at |east 2, at
20. The8AsthoPBaccBtdilg@BShy 4ne 3t clhid@sio-89, varieeiathd graslin Adypeptide, the

subsequence thereof, or the ghrelin analogue has been formulated with an adjuvant which

facilitates breaking of autotolerance to autoantigens.
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15 adm ni strations/introductions. 45. The nethod
according to any one of the preceding clains, wherein
waub@legess ghrelin is down-regul ated as a CORSEME2NSBH00592
of the imruni zation. 46. Thegget hod according to any
one of clains 1-44, wherein autol ogous ghrelin is
up-regu- lated as a consequenc of the imuni zation. 20
41. Thedfethgd aeotsin todny oneaf FlasakrdP orheseienERReNagoR RiEmmunogen

to the nﬁﬂ%hé Q{Iﬁéﬂn@eﬁg&%giyglgggdlﬁﬂ@%uc@ﬁm@%ncwdg ganidintureasn into

the st RsrIS P AR PRULS g g on e of A AEpEraco)
introdude@t hod of claim45 to such an extent that the total
anount of body fat is significantly decreased. 48. A

2. T HIRAACBEITG TR Teraih 36 Telsp g fgriBuced b dheTiiecred
from naket OINAgDNA fotmudtedwith chargedini wedhaeaed dpids NA tprigtated in fipo-
somes, 'BFI‘\{ hﬂgu@é(d ﬁlaa)nm ve%@r,"’gNA%l'nﬂl‘ RLPAHR aQFan@fthfUrﬁfa'cmtatmg protein
ypept which Is erlvedfromanlan n%g%fe | Nated with
or po'vtmt% A @émuw?ér"@%a FEIPHO RSBTEIR R RSB gHnate
Calcium\rie€ipititar) saenta, DRA kbipléciat ari inemiwhizt mofecole, PNA easdpsalated in
o WLEL gugtion of antibodies
chitin Oéﬁgpoﬁé@eal ﬁWAongﬁwhﬁgaut ?rg%dgus ghrelin 30
pol ypepti de. 50. An anal ogue according to claim49,
43. Thamdklod iascordinglef dlaiaddd, iwheengin treenusfeicacid (ssis/Z@ eontyifed in a VLN
device2004/024183 PCT/ DK2003/ 000592 57 51. An inmunogenic
‘conposition conprising - an imunogenically effective
anount of a ghrelin pol ypeptide autol ogous in an o
44. Theumietiah adfordl‘ng sufrseonessickaing 3gaiBdwhich gicludepal epeipine @dministra-
tion/int]c"c?dug%icgbaﬁl g@éfyé%ezﬂtlé%? 20kt RERSCAURAGS, LR RG0S, G-at least 12

together with an |nnunolog|cally
adminig @ﬁﬂﬁﬁﬁ@“%&T&vant so as to break the ani 5 mal'

aut ot ol erance towards the ghrelin polypeptide, the

45, Th&%%ﬁ'a%&&&n% il &Wi‘éne‘?&'mé bdcBaing clalPhAWBERHAIteREbYs @HElin is

l'ogically acceptable carrier and/ or vehicle, or
dOW”ffgﬁﬁfpﬁﬁﬁﬁﬁﬁﬁﬁP@EFFWt@?WEETWV%manDunt of an anal ogue
according to claim49 or 50, the conposition further

46. ThE deS%chdlﬂg @Qgﬁm&ﬁ&ﬁdl&ﬁ'&:|1¥4@Meké%ﬁ@io@&1§@+ré% is up-regu-

carrier Jor vehi'cle and optionally an
Iaedaaafav%%wemmﬁt@?mﬂnvmﬁﬁPanc aci d fragnment which encodes

an anal ogue as defined in any one of clains 3-19. 53.

47. A rﬁet“g?zt‘d?rtre%aﬁdr ¥r'|d79r ﬁ@@erﬁh‘\%la%ldﬁor%ﬁ'\éﬂonfaﬁﬁ@mtty@eﬁﬂfed diRgases
almb2,” suc as a

B
lating gHralimaczddingtto the ingtedl of claga 46 rto sudhien extentghaidhe it@ﬁh aigount of
f._a_plass,. m hage, a cosmid, a mni-chronosone,

dbhag
bOdyﬁgﬁaggREEQWQngga%% The vect or accordlng to claim53
or 54, conprising, in the 5 ->3" direction and in
48. A ape@ba lidrancredsivigagpey naasp iroam aimaf, suctdad ¥ hwgaekpinestbe grethod

compriz E)]lglt"@ﬁapﬁ)g/&@ &t@\?bﬂlsfdh@egfﬁqﬂtthégrﬁn‘i’:%ﬂéc@&dtng t6 ltRd MeBdd of claim

nucl el c ‘acid sequence encoding a | eader
46  peptide enabling secretion of or integra-

49. An analogue of a ghrelin polypeptide which is derived from an animal ghrelin polypeptide
wherein is introduced a modification which has as a result that immunization of the animal
with the analogue induces production of antibodies against the animal’s autologous ghrelin
polypeptide.

50. An analogue according to claim 49, which is as defined in any one of claims 3-36.
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tion into the nmenbrane of the pol ypeptide fragnent,
the nucleic acid fragnent according to claim51, and
wopbi4mnaisby a term nator. 20 56. The vector aceormk2003/000592

to any one of clainms 53-55 which, when introduced into
a host cell, is capable or incapable of being
integrated in the host cell genone. 57. The vector

51. An igeaobdemgcdropasitian worBprising 56, wherein a pronoter drives
expression in a eukaryotic cell and/or in a

-an ,mrgé%gg%%%yl eg Ct?\'(elnaén%lpt 8ﬁﬁgﬁ%P%§olg9ep%d%% l:olo?%[xg }H ann .1?.§| ora

subsequehenesff sard"@ﬂehrﬂlﬁlmbﬂlde;\,{saldrghrejmmp@bp@ecgr stBgSIaHeRae; tH@reof be-

ing for ‘%e(? H)? fr@g%aﬁca@%%eéﬂhns aHﬁAvQﬂt%b%E& brdaf.the ani-
|

orrre accor

mal's aupiolegRTeg APVERF s TSP RSRTE # HEETRR Q‘é“@ee" E{pohgnd =

pharmaBduRicOBCaY, impiundlogiedlly beeptaisld camrienaad/pubehidelorul ar
organi sm sel ected from a fungus an |nsect cell such

as an S2 or an SF cell ant cell a [
- an imgpneen s oG a Rt SEe BhYat Gopsls P gD B o AR
compositloffaftedraeshpeisihy a poaonatieaigcallp asd smmu 5<8ogy¢all5 gccepffibishcarrier
and/or é@?ﬁ%g gpt Omgw%céaju\%nam d frag- nment according to

transformed cell, which secretes
or carrles on its sur- face, the analogue according to
52. A nGdi&it atid FragmehOwhibilencbties arearhﬁcbmbtaca@oieﬁm\:gmtaoy ang obelaimsf3-19.
claims 1-19, wherein presentation to the inmmune 5
systemis effected adm ni ste n eni :
53 A vaoT GOPATSHIE FOGRIC 0P ST ERCeP Engap Gy B 3 or that i
capableasti alitdroagie rdplicdtiooh encodes and expresses the ghrelin
polypeptide subse- quence or analogue 62. A

ositiaon for inducin roduct.i_on .
54. Thea n‘qug'aFccg '@H rt%F IaIH1 g}, algqieﬂ froH'm tcll\e é]u{g“& %ﬂghtg ghof a plas
rnm,abhﬁmcennmsmtaomnﬁbnpnmsnngamnavwasnucle|c aC|d

fragnent according to claimb52 or a vector according
to any one of cl ai 5 i.cal

55 TmaWﬁ“FﬁWHHHWQg?QQWT 8r§%‘P5EV€mEaPF§%$ angF%§Hb§ﬁ§ AXpa?bb
Imkageﬂﬁdﬁ*@ﬁotﬂdfdﬂ\dﬂﬂhg exG8ssioh cs‘ttaohecleielal:ld Ifﬁaﬁ@emhﬁféﬁrdﬁ“&rﬁolcé%m 52,
optlona ea rﬁf&f“eﬁ O%ICP&%Q&QE @gccto%g{a )éa@&epébtldtg kRdbNRg Setr&tonad¥dr integra-

nuc accor

n
ton itphe M, O AFRIPRFREEHI TEPBRGH 3P B GTL a regetotaing t
claim AQkAd BtidnaBy anamague. according to claim49 or 50 on
its surface. 64. A nmethod for the preparation of the

cell according to an 58- 60,
56. The yeisPT 29°PIg NG 878 B AP egst BB SRRyt IR AR con
is capab® ¢ ihdapgibre dt beleg Dradiratgd frothel rwishreliZeppmeni t h t he

vector according to any one of clains 53-57. 65. A

met hod for the identifi
57. Thﬁdpgﬁﬁl‘eiﬁcpnaj@gmlcal{n ISg oL g% %re&a Pri,?m Jnvgs e%?gs%konr\n a
eukarydtit cdiDshidgsr iagairokstryatioreldli fi ed ghrel in polypept|de in
an ani mal species where the un- nodified ghrelin

pol ypeptide is a sel e,_ret C [
58. A Eg@ré%cgmeﬁg:ell BV%W§ vsft% {Jar]yqdene %I}ﬁ aﬁgsggggf genéfa thfhsformed
cell wiadrdis Reeablanef r"eﬁl(thmgqumes'l,uclalcsagtd fofarmant @ccogimg/tqjt;lglm %t

nodi fied ghrelin polypeptldes wherei n am no aci ds have

59. Thg(::‘u(::‘aril‘lsfacl:rjnqgcﬁj cetzlloacccl)rgﬁlg to C%Im 60, which is a microorganism selected from a

bacterium, a yeast, a protozoan, or a cell derived from a multicellular organism selected from

a fungus, an insect cell such as an S; or an SF cell, a plant cell, and a mammalian cell.
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in, deleted from or substituted into the amno acid
sequence of a ghrelin polypeptide of the 25 ani nal
wepewioesiss her eby giving rise to am no aci d seqREMMER0(37D00592
the set which conprise T-cekg epitopes which are
foreign to the animal species, or preparing a set of
nucleic acid fragnments encoding the set of nutually
60. The Basformed deb dizdoirditg trhelaii 58 pobYy péyinhi exeEesses the Spfipig acid frag-
ment ac%?&gﬁg te Qi gﬂ?suéﬁgs QtranBdirhéLebigWhrRh isBcrp@k Ypeptiesles itosur-
u [

c acid raqnents for thelr ability to induce
face, theanatpaue 265 oiNd M ERIBLH @by the ani mal speci es agai nst

the unnodified 30 ghrelin polypeptide, and WO :
61. The %%&ﬂd%?@%g%%%%@@\@igﬁ, vwiirein beeBhtafior tothamdmune
op y In

I ona I'sol a t he nber(s) of_the set -
system igsEREtE@AY gﬁmiﬁtﬁ‘w&g%ai’tge ic é‘d%%%c’ﬁgaé\'sd% P 'E“asﬁrf"izh s carmyr
ing a nutiBdWeRFrajitdnb atich ehodies bhd Bx@rgsaen shie ghvetdipdly Regtidg sebsan

ol ypeptide in the species or identifying and
q””megﬁ?%EW§F1y i sol ati ng the pol ypeptide expression
products encoded by nenbers of the set of nucleic
62. A cotploditibh agHTRMIchgwhodiatien giartibodiag hgeinst duahedlinaiehippRide in the
roducti on [ : di fied ghrelin polypeptide
mﬁmogﬁﬁqpﬁékgﬁﬁﬁ%(Bg%gépé ?H@gP A nethod for the
preparation of an i mmunogeni c conposition conprising_
- a nucl@t atie aslgmeneacconihd toething h2adrianvagtsir ppeopding € st ¥1¢ qf Llaims 53-
57andcapable of inducing anti bodi es agai nst unnodified
"=“ghre- lin polypeptide in an ani mal species where the
unnodi fied ghrelin polypeptide is a self-pro- tein, |
- a pharirhedBiahp dnd Bpohcighgl Bccepabiepzriiergndlsy vRidasngfor adjuvant.
pepti de synthesis or genetic engineering techniques, a

set of mutu- all istinct modifie eld n. ) d which
63. A 3 yg ts BN e e etk o e M e e 23,57 o whe
expressef §6 hietbic ad] frdghettedcdrdipato glpi.n's ﬁig)sqrjdtvmlgvoqtﬁpg}lyt gesretes or
carries FHE d13)0BkE QC&?&Hgﬁj‘:&aif#@aol%U&{ iksiplcypept i de of the

anlna| speci es ereby giving rise to amno acid

sequences in the set conprising T-cell e

I - topes

64. A nwithazifoatie froparaigom c_tfdthe hg}l @q@nﬁmg,tp BRY Ong ggcglgiﬁ@ %%E‘?Fbé?"s method
compris% Ergﬁsfwinigrho el withRhd hideit Acidl RdyFentEcRekdRigitorladh 52 or

At | odr es by the ani mal. e%}es agai nst the
with the Mesen a5ceidingiiedany Anp oY §PEIStae: and - adni xi ng t he

menber (s) of the set which significantly induces
65. A nﬁe{t@%’@éé@qidgﬁtifﬁgﬁdr{)ﬁg rﬁ§c}i’2fﬁ_ %m?? 9(5]&(;;5'?_‘:i3§ pekh escaphblefof in-

lve W th 1 I . | . 3

ducing pntébq%?éewﬁinébwrf9°d'f£ﬁ’c9h?%m&f PSR agérﬁ%'gké@?%‘"here the un
modific@iajhi B paypdbtite ¢ elsetfipeoteimptiiconathbg compdsithi nat i on with

at | east 20 one pharmaceutically and i mmunol ogically

accept abl e adj uvant. 67, The nethod a | 0 L Phutu-
- orepagBOoRY BETNYHOIEHIF BIUIElS AT CRo b1 e s Luge” p eefrThucs
ally disGifét mednat gigekn polgjeatidesgvimreinanino adidy hayetbesiy afidadto, inserted

in dele%gél H'O%GQP g%%ﬁﬁ}ée(?ﬂmhé%%@qgﬁd Q@dL@gceaof"HJ@'lrSI'iGColﬂﬁ:ipdde of the
r“~"sequenée according to claim

> n 62, inserting.the nucleLc—
animal goP A QTN GBS FHEGOFHRORTY SrdyenEipgP STy P RpPEes Tee!
epitopdd SR BreFoRgprStel thebhimahesicies eél separing@stet afihyadicagd fragments
the vectors, and oot IHng; §akn of the
encodifg e °aauwa3é§ﬁ§ﬁ%§‘§?°ﬁf§e‘€t4”3%§|t?by"pf% B St by
i solating the expres- sion products. 68. The net hod
_ testitf@emBkRbfitie sdtar Modified wheslieipnlybémides epavciit and GrIMARES for

their agllﬁgyl teoi i%dlﬁ:%i p(?—oétﬁggr?&ca%%bodies by the animal species against the unmodified
ghrelin polypeptide, and



10

15

20

25

30

and/or the vectors is achieved by the aid of a
nmol ecul ar anplification technique such as PCR or by
woheo4andisef nucl eic acid synthesis. 30 69. UsePOf/D&2003/000592
ghrelin pol ypeptide or a subgsequence thereof for the
preparation of an inmuno- genic conposition conprising
an adjuvant for down-regulating ghrelin in an animl.
- identif¥d 2004ptRRANBRoIRTTY DIKI0IBSPG) DO he BB o7 modifigd glyelin polypeptides

which si%hiri&lniclgir%%l:é@%RFb.b&inl%ﬁu&‘ioﬁ uhsiRsUeRRIifdIe]Rain goypeptitt: in the
reparation of an 1 nmmuno- geni ¢ co osition compriSing by

species ejridejfvivaand paonpY jsegtinath rPé"ygﬁ’ﬁPté‘ill? HPSRR PARi el _

memberé %f tHercét f@f m&:ldﬁdﬂé@cﬂ fragpeity péfrhisitmifeantly Bdbesgotbesty production

. ther or,.t : idsMuno- genic
against B’Hﬂ%‘ggﬂ ?%ﬁ“%%ﬁ%%pgpﬁgﬂ%ggl j lIJ\s/gér?ftléSf or the treatnent,

prophyl axis or anelioration of 5 obesity
66. A m@ﬂh@ﬂ &ﬁ'lttﬁé ipzafldrdnmnaxesssmbmnfgapmegﬁsﬁ ;s@nprwgﬂ.cg }yé@s;);;jr;:

. el ln ) I; ; L B Rddi hre-
momﬂaﬁgﬂﬁg?BQY%%Q€¥Q§%%f%§%%E@QEEﬁi%sggﬁaﬁg?tpgqﬁ% : riéhp fe
lin polypeptideljnaraanimpbspeciee whergrbe UnPeHFisd aveln BelyRs 'ﬁ%aaﬁ 6‘2’0
tein, théPhefHo@-cofPiikidg cachexia, wounds, or burns, or for

adjuvating therapy to in vitro fertilization. 73. Use

of an analo?ue of awﬁg%elin pqug;gtide for. the t of mutu-
- prepaiyrce 3t magans 9 BEPtids sy DYfedAnetic eroineRtngIPTNIRY e, @ set o
ally distfhet }nlgaﬁilab bhﬁ‘éﬂﬁﬁbb!y@é;ft@ieﬁﬂhadjruaminb atids helvlzn/\lmeemeag!demd, ieperted
_ relin in an ani , , . Qe o8 tide of th
n, de'e%Hrf@“?' °r68P§aFB%t6?i"g§ t eoar7 Tﬂg%'grsg %ﬁ? i%oﬁ ggf an _ify,p@p e or e
animal s‘spre!cma(olwemcgiwwisia@%aminer@ﬂérﬁﬁﬂk!ﬁf‘éﬁ W t&%ﬁﬁ‘i’@é‘?pﬁﬁ'naﬂ-{e“ ep-
topes whth W¥&RreifRto tiearih@at ment, prophyl axis or

anelioration of obesity characterized by excess body

fat deposits. 75. Use of an anal ogue of a ghreli .
- testing oleypept bfdbe fsel for Heirpbdipatodn s RypAugHOR ﬁf]ﬂ%@ﬁ@ﬁ? Ey fgpanimal
species%@aiﬂ@@ﬂh%'&&o@meﬂ QRAdih polgpemidesamty an adj uvant for

up-regul ating ghrelin in an animal. 76. Use of an

anal ogue of a ghrelin polypeptide for the preparatjop .
- admixfg the membertR) e e wabwhich sonificanopeySH Qm&'c%?fﬁ% ﬁ“@%’?}cges n
the ani@8l SLY Mlchl0& rdacead wighthe daraphpdiiepsdeofitaephamnaeitinally

rexia

e TSP SESETY P CUENER, Bl RO cor i i o o

one pharmaceutically and immunologically acceptable adjuvant.

67. The method according to claim 65 or 66, wherein preparation of the members of the set
comprises preparing mutually distinct nucleic acid sequences, each sequence being a nucleic
acid sequence according to claim 62, inserting the nucleic acid sequences into appropriate
expression vectors, transforming suitable host cells or host animals with the vectors, and ef-
fecting expression of the nucleic acid sequences, optionally followed by isolating the expres-
sion products.

68. The method according to claim 67, wherein the preparation of the nucleic acid sequences
and/or the vectors is achieved by the aid of a molecular amplification technique such as PCR

or by the aid of nucleic acid synthesis.

69. Use of a ghrelin polypeptide or a subsequence thereof for the preparation of an immuno-

genic composition comprising an adjuvant for down-regulating ghrelin in an animal.
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70. Use of a ghrelin polypeptide or a subsequence thereof for the preparation of an immuno-

genic composition comprising an adjuvant for up-regulating ghrelin in an animal.

71. Use of a ghrelin polypeptide or a subsequence thereof for the preparation of an immuno-
genic composition comprising an adjuvant for the treatment, prophylaxis or amelioration of
obesity characterized by excess body fat deposits.

72. Use of a ghrelin polypeptide or a subsequence thereof for the preparation of an immuno-
genic composition comprising an adjuvant for treatment, prophylaxis of amelioration of ano-

rexia, cachexia, wounds, or burns, or for adjuvating therapy to in vitro fertilization.

73. Use of an analogue of a ghrelin polypeptide for the preparation of an immunogenic

composition optionally comprising an adjuvant for down-regulating ghrelin in an animal.

74. Use of an analogue of a ghrelin polypeptide for the preparation of an immunogenic com-
position optionally comprising an adjuvant for the treatment, prophylaxis or amelioration of
obesity characterized by excess body fat deposits.

75. Use of an analogue of a ghrelin polypeptide for the preparation of an immunogenic com-

position optionally comprising an adjuvant for up-regulating ghrelin in an animal.

76. Use of an analogue of a ghrelin polypeptide for the preparation of an immunogenic com-
position optionally comprising an adjuvant for treatment, prophylaxis of amelioration of ano-

rexia, cachexia, wounds, or burns, or for adjuvating therapy to in vitro fertilization.



