;z{| } ~e3esusr, (6°T$Z2 A P R 2002 irwnwbe~ A NOVEL drrl~"E AND USES
THEREFOR FI ELD OF THE | NVENTI ON i snuNni ~~tm 5 The present invention rel ates
generally to a nucleic acid nol ecul e which encodes a protei asgeg ghﬁ

wi th the nodul ati on of obesity) diabetes and netabolic energg Mor e
particularhﬁmmmﬂmﬂ invention is directed to a nucleic acid nol ecule
and a reco WWMH fied naturally occurnng protein encoded thereby
and their use iRgfherapeutic and di agnostic protocols for conditions such
as obesity, diabetes and energy inbal ance.- The subject nucleic acid 10

nol ecul e and protein and their derivatives, honol ogues, anal ogues and
mmetics are proposed as therapeutic and di agnostic agents for obesity,

di abet es and energy i ”balﬁrllﬁﬁvgim%‘?ﬂ%]RWD EJ@ESS, fﬁﬁﬁlbéﬁtl on) unless the

cont ext reqw res ot herw se rse or varlations such as
"conprises"” or "conprising", wll be understood toinply the i

15 stated el enment or integer or group of elenents or integers mﬁmmmmﬂm m
excl u3|oanLH®F3ﬁ%IN¥ﬁ&ﬂQ Nor integer or group of elenents or 0L Ed

Bi bl i ographic details of the publications referred by author in t hio&®
specification are coell ected at the end of the descnption. Sequence ldentity
Nunber s5 (BiQpleEeiNGBventiboirelbtes gonerhipotd denvaieit 20d amilevoleawhidh secedenagsotein

referred to i.n the specification are deflndfol the bib]iaogr )

B ACKGROUNES RS- TN ENFICCRIHHE ' neiesier (b AN AR sy i, Biat
DNA t echn Yarf p‘?&gntyl {@ftlohli{ é'ltréc@&itr eﬁﬁﬁ[e‘f@ac‘?&‘ﬁm@uﬁ%’ﬁ|a9&‘6?rﬁ)tmdn'f‘a$d1e
medi cal , veter ary an Ple human an animal health fields. This Is -
parti cul apurified MUmﬂ)smcumngmotmvmdgﬁthemby@hdtﬂw lgermethempbamceandmwgﬂovmd in

the etiology of certain disease conditions tlcul |f|ca
condi t i orPTPiogels farcoudieny 4o Speh %tOW“Yn%?‘Eﬁ‘EEf@QC%@' pleager es biggsdy Flﬂr- a&fffﬂ

I ts as$@CLAELANaY ;SrBteE!rPQnd Jﬁ%g'dbﬁv:ﬂﬁ/@?%%;Bloﬂie%‘ﬂhl%gu&%h'ﬁ%néi\ﬂr

cardi ovascul ar di sease. esity is I ned as a pat hol ogi cal excégs of
body fat anbkrapeutibend d&ghmstmfagems forfvhksine diabetesweehenergy imbaRRc002 ener gy

i ntake and energy expenditure for a sustained period of tine. OQobesity is

t he nost conmmon netabolic disease found in affluent societies. The

preval encengfighaefiid ¥pebifichtiss QnR3 inetoniekt Alqaids dtBéowidy, Bl worangbmprife” osr 10%
to upwards of 50%in sone subpopulatl ons (Bouchard, 1994) O par i cul ar
concer n ivarigensfsyeh ag fgmprises”mré v@mem@g @Wﬂbb‘éBMOySta?ﬁbéal@lx e eclysiag Crfgl 5

consi s af f | uent SOCIetIe i.dl |nI
prospeﬁ%&éﬂtﬁ%fzbgﬁgt %{smp O’f)%ré)(l)]ﬁé) Frg e asf?rl 'ﬂeﬁ%rsand% ?)Ert%g %91 S %{IE anrya(f
practi cesldniéniot h]@ggl&'ﬂbﬁo@t]fﬂoﬂemtneﬁguﬂhﬁtbgﬁ‘s( Zimet, 1992). In Aust ralia,

for exanple, studies using the definition of obesi ty of BM >30 have found
10 preval ence rates for obesity of 8.2-9.3 %in nen and 9.1-11.1 % in wonen
(Ri sk Fa

ennet 1 - TaiEroRAleERE s e b PANAYFHTERE D Tihb f his SiCHicallh Sfeoitied a
Austral i ahe ensl df hiesydegception. rﬂﬁqyexa:fefltid:mny Namdhieed (SES) [IBRIOSt for dhn dudibgridesand
1994) found that the nea ght of Australian f | e ge Q- 69 increased
by 3. PG SRITIEDT arrgd 19@51 ‘??%Pﬁ?‘%%‘é?“t%e i@@&ﬁ follavi g?*rféo@eﬂgr @¥ondi ng
increase in males was 1.8 15 kg (from 77.0 to 78.8 kg). No change in height
was observed during this period. Accordingly, the crude preval ence rates of
obesity BACKGROUNDORTHE INVBENIIOM females and from9.3 to 11.5%in

mal es (Bennett and Magnus 1994). All of the above changes were
statistically significant (p<0.05). 20 The high and increasing preval ence
of obesi | i I, Lufied
s a Koy T TS B N S o ioey S el A ATl

di seask duvdiomsenlliDi ardicandioinascatdallidd Semse agllanind dealte fitldh  dmds 15

Medi cal Res.ea1 h Councij | The_annual . costs of opesjty in Australi a,
il @

1996
for exanmBRaculady gKicarel fr}’(eft)hé‘%“ ahthegeRgic pesdrvvedindhe Fupeenpiveryigen’
conserva Q o] 25
Researchh%ﬁjﬁ]gﬁ)@w{g&bﬁgpﬁhg%@w; ! acé{ItS E dﬁl%?trflﬂgﬁgﬁz o{jggieg{gl g“gem tﬁ/%ld
i ndi cat edndratigris abé¢saty fand ms assodiagsn wmithtnanrissuliadizptndent ditbéseaelind (NIDDM)
popul ati on- ba ed an ses whi ch suggest that genetic effects account for
25- 80% ofN{ F Vﬁ?flcé{?iir\éﬁe?sﬁ body wei ght in the general population (Bouchard
1994; 4fopel man et al, 1994; 30 Ravussitt) 1995). It is considered that
genes determ ne the possible ran ge of body weight in an individual and
t hen t he Gbauiynodaimed ad aypdthrdogies ekdeas pbbamty fai ddaiintHehesulitrafagémbhiate betveeen
i ndi vi dual 2 2 AP R 2002



-3 is located at any given time (Bouchard, 1994). (Obesity is a conplex and
het er ogeneous di sorder and of considerable rel evance to society. However,
despite nunerous studies into genes thought to be involved in the

pat hogenesis of 5 obesity, there have been surprisingly few significant
findings in this area. In addition, genone wide scans in varrou§ ?dﬂﬁtzhh?n
groups have not produced def|n|t|ve evi dence of the chronosonal

having a nmajor effect on obesity. The hypot hal amus has | ong been recogni sed
as a key brain area in the regulation nf energy 10 intake. Early studies

|l ed to the dual -centre hypothesis which proposed that two opposing centres
i n the hypothal anus were responsi bl e for the initiation and term nation of
eati ng, i I I r n | al
ypot hal anrEt bRRE oY BRERD AR iy o ARRY SEOPN g ST, FRE dhdt
hypot hesi sor@sn brerabolrce:n@aieefdnhr)d imaffiubntedcits. aﬁfn@;ﬁmmiatce of bbesimdn g@sé mgions

i nformati on about the roles pla ed by various other brajn re ion

S
neur ot r ani$amingly kighyapgipg frognH0%Rde rI’BI’Yé‘IdSéﬁéO%e'ﬁ‘rbéfneéf-’BPPcﬂ”éa ops GPonshardy in
the gut o e f [ ‘
t he par avfebr?{ ? i cctsfar—l%%fo%ﬁlggr(] Iﬂglhﬁe HSH %gd\?vt%éo re?%g[lrctgd&?o Qf/gﬁpfhﬁﬁr?pagc}??%{h@
i nt egr af i aoasiftamdt in affluem sbhetrcfsmn'drmhomino&mmgyaprdiyaﬂxmss Prosparges natioheas ey
neurotransmtters have been inves ted. as ible h thalam
egul at or SeR Blors GBS PO EG o GO GHEpel e oy (Zimmet,
qucagonIgQQﬁ peptide 1 (GP-1 ), nelanin-concentrating hornone (MCH),
serotonin ol ecystokinin and gal anin. Sone of these neurotransmtters
stinulate food intake) sone act in an anorexigenic nanner and sone have

di verse cts on ener i nt ake de endi an th it.e i,stratio
For exameJII“ ﬁ W@g‘%ﬂl?rﬁt‘é lﬁ%iuﬁf BAFTIMHAR B’?t z’e?lg’oﬂtf Pﬁ?‘?ﬁ@ ﬁf[ d"
inject eg Arp} Qeralekwf’or RapesiBt bingl 23-9@5% 9@ thdh0ardb GWDEN | %Nine Goffdn| Rk FA&oVVH
or PVN (Lelbomntz 1985). Feedi ng behaviour is thought to be - greatly

i nfl uencelttewertcmstmdyt IFlanageiment 6bnmmttmn189@jr\yatarsdlndrﬂnnb¢tt 693p)silgmareyalenc he
hypot hal anus_ | eadi.ng. u resent invention, {t ijivent o
nve. madd i G ghesty athinCaung in RSt BARACRE AT G a Y ahebl. FROT g
obesity MaddefIoky FaiGhdahAeReinksn SEBUESCRuafihelepilldsaloby 20560NiRGEREd BY 3t N

| ean and obese aninmals. In accordance with the present invention, the

i nvent or kefom Glsblofretikal fmwé%()ge dQSS?Mwm,lh thegoppsnoodiad inagedse immelss wes dc
w th epnergy.bal I i.n nnd atrn 2 P 4 and
G abet o AT B, WesineRinareBins s gulriegefin of Baiod -1 ROERRY,

provi des tRe Biticle §révaice retd CoHeSitE MIRI b fign 8. (SRLEP%En GmaleCdradtdrd O3 to
encodi ng or conplenentary to a sequence encoding a protein or a derivative)

honol ogud-3hdn d@"tlés B enticteindcMageyse 5194uh ehlb iof theapbPvsudiaases wesestafistigdl) e
is expre anounts in hypothal anus tissue of obese aninmals
corrr)ared%%‘?1 F%g%pgggg |ls. 10 Another aspect of the present invention is
directed to a nucleic acid nolecul e conprising a nucleotide sequence, or a
conpl ary formthereof, encoding an amno. acid sequence substantially
e e dbe hghandpasepsingPrs VeFnasERh %B“Nd‘aiélg&ﬁcafﬁ Bner,C?rao'eeaPé whas
having abed:dkshindPR6 ShdlirisRliddichidr O Bl I ndibicy mﬁe&mg e chﬂ?éak@er:rh
said am no acid sequence or a nucl de sequence capabl e of hybridizing to
sai d nuckeNtDBM mdmalrchoudseulandiefrasrt CNIatanal Hepdthapd L&ch@m&cmam’nsﬁamcﬂzm%md

mhereln i d nu | ei c d nDI ressed i.n er a

hypert hal ﬁﬁE"‘I"I §8tfe Og ‘&Hééé‘é ﬁ‘if f&éE’BB‘Fe‘&SQ%“‘F‘g&h‘%&ﬁ gl‘))ﬂ\@éfhs&??&t her
aspect OfoddifnR heRAREN béﬁéﬁr%ﬂx\%@ &hﬁrareqed% AUSRYG Irﬁnran @nh&bmh@nm ﬁdq\ggar&ms' ng
a nucl eoti de sequence encodi ng ‘or conpl enentary to a sequence encoding a
prot ei2d Besar@Colarcily 89%®) honol ogue, anal ogue or nlnetlc t her eof wherein
sai d nucl eotide sequence is as substantially set forth in SEQ ID NO 1 or
SEQ I D NO: 13 or a nucl eotide sequence having at | east about 30% simlarity
to all o Qgéf. /

hybri di 2| n ﬁ%[:l)c %EEnQﬁFr%JN% p@éﬁﬁqgl{@i &ged]ﬁt 2o %ﬁ%fiﬁggﬁh‘g“%gﬁo tIonons
at 42C anddishaidgpaputeibntbaied lhsdigseawhithrmoggsuihet gc&ex@@(pﬂfc&ssﬁdoum far R8O of

amount |q§ﬂyPerthalanus trssue of 25 obese, animals co ared to | ean
ani mal s RIS badytrrdghtdr Hisctengial perulasioad Baychard, gﬁpﬂﬂb‘meﬂ% 13p

i sol atsgd Rﬁ{uﬁ%irﬁ éﬁﬁ R 1§j s¥REddBac L%Qgpéié? Hftne tﬂﬁg})&%@ rfioe Tk BB GeibREMSRT
which is produced in a arger ano pert anus trssue of obese
ani mal s cdimduaddnd theh elame remiomalest inB0edcns ghemomnwithmrthasme;etwmfre theéndivieasint

invention, there is provided an isolated protein or a



2 z AP R 20UZ -5 derivative, honol ogue, anal ogue or rrunetic thereof
wherein said protein conprises an am no aci d sequence substantially as set
forth in SEQID NO:2 or SEQ ID NO: 14 or an am no acid sequence having at

| east 30% sinulariry to all or part of SEQ ID NO:2 or SEQ ID NO: 14 and
wherein said protein is produced in a |larger anount m hyperthy ?mtziuﬁzsue
of obese animals 5 conpared to | ean animals. A further aspect “o

present invention is directed to an isolated protein or a derivative,

honol ogue, anal ogue or minetic thereof3wherein said protein is encoded by a
nucl eoti de sequence substantially as set forth in SEQID NO1 or SEQ ID

NO: 13 or a nucl eoti de sequence 10 having at |least 60%simlarity to all or
part of SEQotdledN@ abyqyiveBE@¢ BANCGha@, &%f#).or i s capabl e of hybridizing to SEQ
IDNO | or SEQ ID NO:13 under |ow stringency conditions at 42C. The
protein of the present invention is referred to as "beacon" and the

nucl eoti dgypegaHRNS BoMPER Hnd heRPEEARohSAESHES AiRklof CoBRlciBR RRFERR ©8BGery1S A
.further aspect” of the present invention relates to a conposition conprising
beacon or Howe vele desgtel nesrodsonudienings geran dicughew ke innplved inctge pathagrmsistog or
ant agoni_.sts of -beacon together. wth one.or r harmaceutjcal.ly acceptabl e
carriers 8%6’/136@66? ﬁﬁ‘éerﬁeg.g s%rlyaé\fyafe\mgp}f%pntgia%ﬁ S g fhiy ﬁrga'pb‘eaglgﬁgéni FRPEAYT on
cont enpl afgfe 8caiBtiROGhriRE SdpBRkibAJe@uplBhRC hof PRRIUCEH NBfiARiNE NivideREd BE the
said subject a treatnent ef fpectl ve anbunt of beacon or a derivative,

honol ogueshramataalacgipnnhaving amajos eHedt ogobesiyenet i ¢ sequence encodi ng sane
or an agoni st or antagoni st of beacon or beacon gene expression for a tine
and under conditions sufficient to effect treatnment. 25 - In accordance

wi t h thi sTROHypdtheIans Pes idhgHech heophiBER R a kBY Bifin BfFa ih tieaie@Blation of energy
contenpl ated herein include but are not limted to obesity, anorexia,

wei ght 1femtskenbpdestudiesdedyp thadial-gentee ypefhesisaptiehsrropased harkHe opRSFINgeLeBlFes he
adm ni strat.i i r ! n j

gene ¢ her apy e MyPn@aBeSIRE RAB AR, SATROLEARR Bl GERALIG, SCQUEERES LAl

ani mal s 3fypsthalamas (AN huGger baret piid Yentrbimesdiabioypotathnsisr(WMH; Ra@etAcénhtie”" 2002
-6 Still yet anather aspect of the present Invention Is_directed to a

di agnost i Yl H-oFhe dalicenire Rypshesighas been Eprvedivgnedsling toj asrmEgese sk put
not |imt; ItV ' Lght B : ' -
nd/ or i e e g B B R e o
or it sliletystoms,iané hornomabdnd gedal signaklongimagngin thie et o theacghlaionper édadcintake.

ful 5 i brjdizati ,., RFLP t oth t echni A
Surmary o 397 1 b g YYiHs s RO G IEBot (S0 RO aaraHeres S Rais ded
i n Tabl e ohimpoRark iAREA00RurbABEE, the S5Q:diBr NRRESERPTI ONLNucl eot i de

sequence for "beacon5 - 2Am no acid sequence for beacon3Conpl enentary
sequence for SEQ I D NG 14Pri mer sequence5Primer sequence6Priner sequencelO
7Pri mer seg‘%ﬂce Pritmsr se uencegPri mer . sequencelO-1

e e

sequences® ' BEEEgEHRER PYRREED 1P VES Cgﬁmﬁébﬁégﬁ%ﬁéﬁ; "gtofsor
ngggni;maﬁqeé&ngl%hmm Rehuding SdesHeBidolY INPRY, PRssRlike ptide flofGn R ),
melanin-concentrating hormone (MCH), serotonin, cholecystokinin and galanin. Some of these
neurotransmitters stimulate food intake, some act in an anorexigenic manner and some have
diverse effects on energy intake depending on the site of administration. For example, gamma-
aminobutyric acid (GABA) inhibits food intake when injected into the LHA, but stimulates eating
25 when injected into the VMH or PVN (Leibowitz, 1985). Feeding behaviour is thought to be

- greatly influenced by the interaction of stimulatory and inhibitory signals in the hypothalamus.

In work leading up to the present mvention, the inventors have made a significant break through
in determining a genetic basis of obesity by identifying a genetic sequence differentially expressed
30 1 lean and obese animals. In accordance with the present invention, the inventors have 1solated

a novel gene which is proposed to be associated with energy balance and also in modulaung



A summary of the single and three letter abbreviations for am no acid

resi dues used in the present specification is provided in Table 2. 20 2 2

, ~p~ Q02 TABLE 2 Amino Acid Three-letter One-letter 5 Abbreviation Synbol

Al ani neAl aAAr gi ni neAr gRAspar agi neAsnN10 Aspartic 2 2 APR 2002

aci dAspDCyst ei neCysCd ut am ne@ nQd ut arni ¢ aci dd uEG yci ned yGl5

Hi sti di neH sHI sol euci nel | el Leuci neLeulLLysi neLysKMet hi oni neMet M20

Phenyl al ani nePheFProl i nePr oPSer i neSer SThr eoni neThr TTr ypt ophanTr p\25

Tyrosi neTyr YVal i neVal VAny resi dueXaax 80 2 2 APR tuu~ -9 BRI EF

DESCRI PTI ON OF THE DRAWNGS Figure A is a representati on show ng the

nucl eoti de sequence of both strands of a differentially expressed band in

hypot hal ambssityi @€yleabsfes] ean and obese Psammobnys obesus corresponding to 5

beacon. The am no aci ds encoded by each codon are shown above m single

| etter code and the nunbering refers to the am no acid position fromthe

start codeiymMMARYCOLFBrHE INVERTEORNt ati on of a nucl eotide and

correspondi ng am no aci d sequence of human beacon. Human beacon is a

"short" form of Psammrrys obesus beacon except that ammo acid 10 15 nmay be

H s or e cQ ondl ng codon espectively. Figure

AR e A e e T e PR AR,

putative hu@ieaudmsdmg%%&m&ﬁén& télaegaanénceFaﬁbaahg ahﬁﬂittixh efa dldrﬁfﬁtn?end

Saccharonyces cerevisiae gene "produc . Amino acid alignnments of

beacon w hhmielogm, mtal@gnetqrrmmc Whrirenfi whmxhlsn@ rplcmceacnd 1113)1®Ufer1@r¢wpressed in

Ar abi dops:ls t hal i ana. gl am no .aci d gcéj En a lline and plus

signs i ndi¥&TEMPIPELR Bﬁ%m ?%m}‘%tﬂﬁsg%? %beﬁ‘ila’?’ CP81P§T"' h&gn aﬁ\m%aﬂ? i ced | eader

sequence in the F. hepatica gene did not allow the am noterminal an no

acids to be conpared. Figure 3 is a graphical representation show ng

corr el a0i dmothst apgestaf ahcapieserts densonon Brirez@deRpr vupidie Acidindlequy chrpRRsiNgd ght

and(B) | @ |nsuI|n concent besu is
=" ar aphi crciPRRRCRahPR bR - RO b i AT et SRS, 20 G b e

beacon gegfsexidleas s ford infSHAD NBiy owSEQNID pidi14 &)an a:e@mp lagisi@qidngel having
concentrations in leptin-treated 25 Psanmornys obesus. gure ~1s a

gr aphi cal 2% EpfteXhsipitasity KhghphyPesd F*Peé?(%{tqré‘rf?”éﬁuct?ééé‘ér?“ﬁ%éCléﬁﬁqL@gg"r Bhain
adi pose tﬁ&%él?ld&‘g%i}:e(x@ 919135 of %?Hlflﬁ%q} asndc@&c QAI? cggﬁmdlaplowasjﬁ%geﬂcy

liver wt and ma 1 nsu Figure 6 1S &
gr aphi ¢al cmenmmemtéla?(bnn& M\mngszmd heddis acfl nhadedum 15|e&p1termdUn anargypotdadt anm ¢

hyperthalamus tissue of obese animals compared to lean animals.

Yet another aspect of the present invention provides a nucleic acid molecule comprising a
nucleotide sequence encoding or complementary to a sequence encoding a protein or a
20 derivative, homologue, analogue or mimetic thereof wherein said nucleotide sequence is as
substantially set forth in SEQ ID NO:1 or SEQ ID NO:13 or a nucleotide sequence having at
least about 30% similarity to all or part of SEQ ID NO:1 or SEQ ID NO:13 and/or is capable
of hybridizing to SEQ ID NO:1 or SEQ ID NO: 13 under low stringency conditions at 42°C and
wherein said nucleic acid molecule is expressed in a larger amount in hyperthalamus tissue of

25 obese animals compared to lean animals.

Still yet another aspect of the present invention provides an 1solated protein or a denivative,
homologue, analogue or mimetic thereof which is produced in a larger amount in hyperthalamus
ussue of obese animals compared to lean animals.

30

In yet another aspect of the present invention, there 1s provided an isolated protein or a



2 2 AP R 2002 - 10 beacon gene expression in | ean and obese Psanmonys
obesus. Figure 7 is a graphical representation showing effects of leptin
treatment on adi pose tissue beacon gene expression in | ean and obese
Psammonys obesus. (*p=0.014 conpared with |ean 5 control animals). Figure 8
is a graphical representati on showi ng effects of nicotine trealtzgznt on (A}
hypot hal am ¢ and (B) adi pose ti ssue beacon gene expression in APEnd002
obese Psammonys obesus. 10 Figure 9 is a graphical representation of (A)
food i ntake per day; (B) cumul ative feod intake; and (C) body wei ght change
i n Psammor ~i ys obesus over an 8 day period adrrvni stered with beacon or
saline. Figure 10 is a graphical representation show ng food intake per day
in (A G oURaAvEBHIRIINE, dhaldRBEesHMiméR) ih&eOtRhBeRSAMTRBIN ORBSHUSs &R mle)

G oup C Psammonys obesus adrrunistered wth beacon or saline. Figure 11 is
a graphi calid sepeesenubsthintiilysis oeti fogh ouSEQdD NEO:2 onBEQMIANE): by er arpargingapd

period in (A oup A Psa s..obesc~s; (B S sus; .and
(0 G ougetions PRty e ddore i AL PepEtoby B Do CorEg AP vg Heingr o
12 is a okRABINCAld FRRIERGRbAILOh S NeYir RehdBRAEHY pEBNLarRITHSES bOsbe¥e iiigais( A)
body wei ght; and (B) percentage body fat in G oup A Psanmonys obesus. 25

Fi gur e 33omparedde égghiapwhals.epr esent ati on showi ng beacon gene expression
verses percentage body - fat in (A) Goup A Psammonys obesu.s; (B) Goup B
Psamonys obesus; and (C) G oup C Psammonvs obesus. Figure lit is a

gr aphi cal ArfeRh@SRpEAtdfQRe phavhiigvdnEias NdPeied Xl a3 pidleido@Updddivaiivand C
30 Psammonv.s obesus. 2 2 APR 2U02 Figure 15 is a graphical .

r epr esenthomadpguen duplagud en sumetfe hereek prhissain saidviepsis 19 erFored by iannydeatdsup

A, B and . i ] E> .

DESCRI PTI S%W%@Bﬁ%%ﬁ &)Eﬁﬁ% L egﬂpg HYREY) %ﬁ{/ gﬁg%ﬁﬁ’% Shedl cat ed
i n part0 davinfet ledesi% kintlafityas aiddr @@ EED [PeNO: aGSEQ ADND116taad/oalks apuble h
regul ation of energy bal ance obesity and di abetes. The gene was identified
fol | owi nPfHybridiEieg 2%5?391 DN Pelefr T2 i@ N S REG T AW SUHRRRCH e RS Pe%h Cand

obese ani mal s.

The protein of the present invention is referred to as "beacon" and the nucleotide sequence
encoding beacon is referred to as the beacon gene.

15
A further aspect of the present invention relates to a composition comprising beacon or its
derivatives, homologues, analogues or mimetics or agonists or antagonists of beacon together

with one or more pharmaceutically acceptable carriers and/or diluents.

20 Yet a further aspect of the present invention contemplates a method for treating a subject
comprising administering to said subject a treatment effective amount of beacon or a derivative,
homologue, analogue or mimetic thereof or a genetic sequence encoding same or an agonist or
antagonist of beacon or beacon gene expression for a time and under conditions sufficient to

effect treatment.

- In accordance with this and other aspects of the present invention, treatments contemplated
herein include but are not limited to obesity, anorexia, weight maintenance, energy imbalance and
diabetes. Treatment may be by the administration of a pharmaceutical composition or genetic
sequences via gene therapy. Treatment 1s contemplated for human subjects as well as animals

30 such as animals important to livestock industry.



Accordingly, one aspect of the present invention provides a nucleic acid
nol ecul e conprising a sequence of nucl eotide encoding or conplenentary to a
sequence encoding a protein or a derivative honol ogue, anal ogue or mnetic
t hereof wherein said nucleic acid nolecule is 10 expressed in a |arger
anount in hypothal anus tissue of obese animals conpared to | egan_ani nal s.
The terms "l ean" and "obese" are used in their nost general séndeAMut2002
shoul d be considered relative to the standard criteria for determning
obesity. Generally, for human subject®t+he definition of obesity is BM >30
(Ri sk Factor Preval ence 1990; Waters and Bennett, 1995). 15 Conveniently,
an ani nal nodel nmay be enployed to study the effects of obese and | ean

ani mal s. ki R@f hddikdralsped e (A BRAEM 1hiheiBh 1ORirkGe XL ARlidghbad AshnebrtRe in
Psamonys obesus (the Psraell sand rat) ani mal nodel of dietary-induced
obesi ty amdnigpmiiVior Idlgnpsing apodidbng ewdr as hatbotalimitedh ta©beye. apdrexiay weighhd

sal tbush diet ensure that the enpi.n | ean. and narnogl ycem Shafrir and
ot ran. | 2B, Syt i Bt a ABEe R GEdi e OB Lo R iy
chow (on WesddnBRRY d& ViRive 2 RoRlogtPE Gh A i BRIMImBa& dndyy) dendtid agencefuseful
pat hophysi ol ogi cal responses are seen (Barnett et al, 1994a, b; Barnett et
al , 1995)in H&R, thiybrigigatiass RIE.Psedugst ateardeahnigyiehal f of the animal s becone
obese and approxi mtely one third devel op NNDDM Only hyper phagi ¢ ani nal s
go on to devel op hyperglycem a, highlighting the inportance of excessive
ener gy i nAak@mary $fEEQIADMNOHYSdhgyhalh tief subjeesideyifiamtbiNs PeMiddd iPSasrEony s
obesus (Collier et al, 1997a; Walder et al, 1997a). O hcr - phenotypes
found include hyperinsulinem a, dyslipidenm a and inpaired glucose tol erance
(Collier et al, 1997a, b). Psamobnys obesus exhibit a range of bodywei ght
and bl ood glucose and insulin | evels which forns a continuous curve that
closely resenbles the patterns found in human popul ations, including the
inverted U shaped rel ati onshi p between bl ood gl ucose and insulin 30 |evels
known as "Starling's curve of the pancreas” (Barnett et al, 1994a;
DeFronzo, 1988). It is the heterogeneity of the phenotypic response of
Psanr nonys obesus which nake it an ideal z aP~ zooZ -13 nodel to study
the etiol ogy and pat hophysi ol ogy of obesity and NIDDM A preferred

enbodi ment of the present invention is directed to a nucleic acid nol ecule
conprising a nucl eoti de sequence or a conplenentary formthereof encoding
an am no acid 5 sequence substantially as set forth in SEQ ID NO:2 or SEQ
I D NO: 14 or an ammp aci d sequence having at |east 60%simlarity to all or
a part thereof or is a mnetic thereof or a nucl eoti de sequence capabl e of
hybridi zing to said nucleic acid nol ecul e under | ow stringency conditions
at 42C and wherein said nucleic acid nolecule is expressed in |arger
anounts in hyperthal anus tissue of obese animals conpared to | ean ani nals.
10 Anot her enbodi ment of the present invention provides a nucleic acid

nol ecul e conprising a nucl eoti de sequence encoding or conplenentary to a
sequence encoding a protein or a derivative, honol ogue, anal ogue or mnetic
t her eof wherein said nucl eotide sequence is as substantially set forth in
SEQ ID NO1 or SEQ ID NO:13 or a nucl eotide sequence having at 15 | east
about 60% simlarity to all or part of SEQID NO 1 or SEQ ID NO: 13 and/ or
is capable of hybridizing to SEQ mMNO | or SEQ ID NO: 13 under | ow
stringency conditions at 42C and wherein said nucleic acid nolecule is
expressed in a larger anount in hyperthal anus tissue of obese animals
conpared to |l ean animals. 20 Reference herein to simlarity is generally at
a |l evel of conparison of at |east 15 consecutive or substantially
consecutive nucleotides or at |east 5 consecutive or substantially
consecutive amno acid residues. The term"simlarity" as used herein

i ncl udes exact identity between conpared sequences at the 25 nucl eotide or
am no acid |level. Wiere there is non-identity at the nucl eotide |evel,
"simlarity" - includes differences between sequences which result in
different am no acids that are nevertheless related to each other at the
structural) functional, biochem cal and/or conformational |evels.



Wiere there ~s non-identity at the amno acid level, "simlarity" includes
anuno acids that are nevertheless related to each other at the structural,
functional, biochem cal and/or conformational 30 levels. In a particularly
preferred enbodi nent, nucl eoti de and sequence conpari sons are nade at the

| evel of identity rather than simlarity. Any nunber of prograns are

avail able to conpare 2 2 APR 2002 - 14 nucl eotide and am o Aﬁ@ 2
sequences. Preferred prograns have regard to an appropriate a%?ﬁi P.Q One
such programis Gap which considers al/l- possible alignnment and gap
positions and creates an alignnent with the | argest nunber of nmatched bases
and the fewest gaps. Gap uses the alignnment nethod of Needl eman and Winsch
( 1970). Gap reads a scoring nmatrix thaBLE tontains val ues for every

possi bl e GCG synbol match. GAP is available on ANG S (Australian National
Genom c Information Service) at website http://nmel 1.angis.org.au..
Reference herein to a low stringency at 42 C includes and enconpasses from
at least about 1 % v/ SEQIRNQeast abouDESSBIAKIONr mani de and from at

| east about 1 Mto at |east about 2Msalt for 10 hybridisation) and at

| east about 1Mto at Heast about 2M sal NUFGPUGGESANTEE COifAEebns.

Al ter nagi ve stri ngency condi ti ons may bm&p!miiggeqwgrcre%opﬁ&lec\é&ary, such as

medi um Stri ngency, whi'ch includes and ehconpasses omat l'east about 16%
v/iv to at |east about 330% v/v formam decaﬂglefn{e%{ﬁlr@&edtu@ﬁ&tfo@QEQtIDCNéM to at
| east about 0.9M salt for hybridisation, and at |'east about 0.5Mto at

| east about 0.9M sal t4for washi ng condi Primasgeqa¢nchi gh stringency, which

i ncl udes and 15 enconpasses from at |east about 31 %v/v to at |east about
50% v/ v formam de and>from at | east abobimer BImence at | east about 0. 15M
salt for hybridisatiop, and at |east abgQut 0.01Mto at |east about 0.15M
salt for washing condPftions. The nucl eotT & ¥8YHFfce or amino acid sequence
of theypresent inventyon may correspondpfQ.2lq84act!y the sanme sequence of
the naturally occurring gene (or correspondi na cDNA) or protein or may
carry one or nore nuc8eotide or am no apdifleisyfsdnict ut i ons, additions and/ or
del etions. The nucl eotide sequence set forth in SEQID NO 1 or SEQ ID NO: 13
corresponds to a new Yene referred to hemmenseqeentdeacon ". The

correspondi ng protein js."beacon". Reference herein to beacon . ncl udes,
wher e appropri at e, re“dé?%nce to the ge & e pEoRsrSegpaacusefder begeory ny 25
natural ly occurring or induced derivati)gsexA0&kdn hifLn t he substitutions,
del etions and/or - additions to the nucleotide sequence, the present
invention further enc@mpasses nutants, Nudetideksquepad fos haman peicohons of the
nucl eoti de sequence correspondi ng to beacon. One useful form of a beacon
encodd® a "short" forklh of beacon. The hwino aikednedéadwmandere®sponds to
human beacon. The preferred short form,pf beacon 11 s _33.amno acids in

l ength. Such a short 30 formcan al so eSthag‘?rpﬁ/osli?ﬁf%‘ési sed invitro. 2
2 APf; 2002 - Is A honologue is considered to be a beacon gene from
anot her ani mal species. The beacon gene is exenplified herein from
Psamonys obesus hypot hal anus. The invention extends, however. to the

honol 0goASuGaiAB) ofdlte Sklicedndthie€ @itk abbit&lafions flearfifs] e etiduas (1§ ih thrireRat
from humans, primates, |ivestock anirnalLs (eg. cows, sheep, pigs, horses,
donkeys) Speridisation is pyovidedtin Aablget s (eg. s Truce, guinea pigs, hansters,

rabbi tg), conpanion aninmals (eg. cats, dogs) and captured wild animals (eg.
rodents, foxes) deer, kangaroos). The nucleic acid of the present invention
and in particul ar beacon and its derivatives and honol ogues may be in
isolated or purified formand/or may be ligated to a vector such as an 10
expression vector. Expression may be in a eukaryotic cell line (eg.
manmal i an, insect or yeast cells) or in mcrobial cells (eg. E. colt) or
bot h.



The derivatives of the nucleic acid nolecule of the present invention

i ncl ude oligonucl eotides, PCR priners, antisense nol ecul es, nol ecul es
suitable for use in co-suppression and fusion is nucleic acid nol ecul es.

Ri bozymes and DNA enzynes are al so contenpl ated by the present invention
directed to beacon or its nRNA. Derivatives and honol ogues of beacon are
conveni ently enconpassed by those nucl eoti de sequences capabl@}meR 2002
hybridizing to SEQID NO | or SEQ ID NO: 13 or 3 under |ow stringency
conditions at 42C. 20 Anot her aspect'd?'the present invention provides an

i sol ated protein or a derivative) honol ogue, anal ogue or mnetic thereof
which is produced in |arger anmounts in hyperthal anmus tissue in obese
animals conpared to lean animals. In a nore preferred aspect of the present
invention) there is provided an isola?g&ﬂgigtein or a 25 derivative,

honol ogue, anal ogue or mnetic thereo in said protein conprises an
ammo aci d sequence substantially as set forth in SEQ 1D NO:2 or SEQ ID

NO: 14 or an anmmp acl d sequence having at |east 60%simlarity to all or
part of SAQUNDANG: 2 or SEQ | DTheeedlatteind wherei n sai d prifeeleHes s produced in
+arger amounts by hyperthal a ti ssue of obese aninmals red to | ean
aninalss 30 A further aspectn%%bfvgigﬁesent i nvention igggﬂﬁgcted to an

i solated protein or a derivative, 2 2 APi ~ ~uuc. - 16 honol ogue, anal ogue
or mnetic thereof wherein said protein is encoded by a nucl eotide sequence
subst ant i Aldnjneas set forth in SEQ W NO 1 or SEQ I D NO: 13 orAa nucl eoti de
sequence R?V&Hg at | east 60@6sinilg&%ty to all or part of S ID NO | or
SEQ | D NO: and/or is capable of hybridizing to SEQID NO 1 or SEQ ID

NO: 13 undggpdrappaest ri ngency conditi @ggs at 42C. 5 The proteinpf this aspect
of the present invention is beacon. A truncated form of beacon is referred
to as AUV"ARRAMEC 344 . The preferredSBhort formis 33 anmino d¢ids in |ength.
Referencecgﬁgﬁ;n to beacon includeg,reference to isolated or-purified
natural | y Ooccurring beacon 10 prote?n nol ecul es as well as any derivatives,
honol ogueGjutamaé ogues and m neti csGlhereof . Derivatives inclQdes parts,
fragnents _and portions of beacon as, well as single and nultiple am no acid
substitutggﬁywcﬂgpetions and/ or ad%#{ions to beacon. A deriwvative of beacon
IS convenggg&gy enconpassed by nnlggules encoded by a nucl egfi de sequence
capabl e of "hybridizing to SEQID NO" | or SEQ I D NO:13 under |ow stringency
condi t lprdisadind2C., 15 Ot her deri valisves of beacon include cheni cal
analogueﬁ. Anal ogues of beacon contenpl ated herein include, but are not
linmited tOFWd% fications to side &hains, incorporation of &innatural amino
aci ds and/@tcintheir derivatives durgfg peptide, polypeptide gor protein
synthesis and the use of crossLnkers and ot her nethods which inpose
confi r matli¥si#gl constrai nts on the lpfsot ei naceous 20 nol ecul eKor their

anal ogues, | es of side chain ifications contenpl ated, by the present
inventioﬁnﬁﬁgﬁgge nodi fications ofﬂgﬂino groups such as by ductive
alkylauquegummﬁagtion with an al dgfayde foll owed by reductipn with NaBH4;
am di nation with nmethylacetimdate; acylation with acetic 25 anhydri de;

car banoy/Paelinsn of ami no groups wi tHfocyanate; trinitrobenzyl Btion of anino
gr oups

Serine Ser S
Threonine Thr T
Tryptophan Trp W
25 Tyrosine Tyr Y
- Valine Val A%
Any residue Xaa X

30



- wth 2, 4) 6-trinitrobenzene sul phonic acid (TNBS); acylation of am no
groups with succinic anhydri de and tetrahydrophthalic anhydride; and

pyri doxyl ation of |ysine with pyridoxal -5 phosphate followed by reduction
wi th NaBH4. 30 The guani di ne group of arginine residues may be nodified by
the formation of heterocyclic condensation products with reagegtg_mch as
2, 3- but anedi one, phenyl gl yoxal and gl yoxal . 2 2 APR 2002 - 1 £uud
carboxyl group may be nodified by carbodiimde activation via O acylisourea
formati on foll owed by subsequent deri-Witisation, for exanple, to a
correspondi ng am de. Sul phydryl groups may be nodified by nethods such as
car boxynet hyl ation with i odoacetic acid S or iodoacetam de; perforrruc acid
oxi dat i ONBRIEEMIESCRIAFION OP TR II0A WinG g1 xed di sul phides with ot her

t hi ol conpounds; reaction with mal eim de, nal efic anhydride or other
substituted nal eimde; formation of nercurial derivatives using

4-chl orongyr curj pbenzoat e, 4chl oranercuriphenyl sul phoni ¢ acid, phenyl nercury
hi o | de. THEUEn |- RhBptraIats IO E LT CCLRE SEARSE Sty o itereFafly

car bamoyl atrQtdWahdin hiamAt u&uk 3k 1daR aRilobd® PEEMRIARY @Besru%bﬁés%nmg e
nodi fied by, for exanple, oxidation with N bronosuccinimde or alkylation

of the Pnbkole:. rTheqnwia #rid2-chgaticd Ry <Beniadon bemnshpwniabene tesiagle deileppedeydnd the

hal i des. Tyrosine residues on the aofher. hand, e altered by nitration
o th tet r P EFsREeEne TR ot be iR eS P Rdf vt ve. 2%

Modi fication of the imdazole ring of a histidine residue my be
acconplished by alkylation with iodoacetic acid derivatives or

N- car bet hE-gyreaﬁ} 13 roRressnigiien ohA Hcleotide prrhereesPEdingRrBIgoGFid seaeanse pRRYIR
unnat ur al I n I enl.vative i I i |.nc e)
but are_d%?g%?gﬁgggg%ggnﬂég %?Mn%} éﬁéﬁ%&?ggqgﬁgﬁgpgﬁ%%?%g&§%?ﬁfgnhgﬂkﬂp
4- am nop 3ty B WiSorhgnyithe@biradpdhging@odon fraf it KU $ACAKS réspedively.
t-butyl gl ycme, norvaline, phenylglycine, ornithine, sarcosine,

4- am no- 3- hydr oxy- 6- net hyl hept anoi ¢ aci d) 2-thienyl alanine and/or

S ) e 8] AR B S AR i,
5Non- convrmise CaknaWhbdiriaeleg&x) EXe0 L hepaeioh, BeeadndaSicdbaromyces cerevisiae gene
aci dCodea- am nobut ync

aci dAbuL-RP4Hstsh{B hidapingatidralisageashbrasomith Prmat yhigrigngas dbaNReNATaFE ni n
eNmar 9?5“8'1?}%0)4%%@231&%7199&,@&- NeARL MRS 35ia9 LRENIRS A GAIHP 21k 3hé pid¥ GBihy! a
masplOam nol so

spartic acl utyric
aci dAi bL-idicast dejdtioysire indieshied Yy &orvaaisbashey. 4 splided bdadbk segtdnck g die divineddiogl nca

DXy At e N A AT So 2SR S Yo R i e e
Nmhi scycl opent yl al ani neCpenL- N- net hyl i sol | euci neNm | e15D al ani neDal L- N- et

hyl | euci neNnl euD- ar gi ni neDar gL- N- et hyl | ysi neNml ysD- aspartic
aci dDasplFigunest ik rasaphicshirepsRientatiDn chowiignedesiationsl-ofehyippihabaniie beaqoaNganice D- g

| ut am.peDal nL- N- net hyl.nor.val i.neNomv, D-glutam c.. . .

aci dDg UD?NcﬁSé?rhW%’r%){br?ldﬁeW qﬁn%gh@ﬁﬁ?‘%ﬂ%k’éﬁﬁilnglNC%YWFB%’EnWI%‘Fﬁ’ﬂoﬁ’é‘ﬁnphe
D-i sol euebsshi | eL- N- met hyl pr ol i neNmpr oD- | euci neDl euL- N- et hyl seri neNmser D- |
ysi neDl ysL- N- et hyl t hr eoni neNnt hr 25D- et hi oni neDnet L- N- et hyl t r ypt ophanNnt r
pD- or ni t hi neDor nL- N- et hyl t yr osi neNmt yr D- phenyl al ani neDpheL- N- net hyl val i neN

nmval D- pr el | L= N h hy!l gl yci neNnet gD-.serineDserl.- N-net hyl ;t - butyl g
vt nehrFIER £ RrAbE o Bl B R A P R R PR B4 RE Y o
2 2 APR 2€{dZxpression with (A) body weight and (B) log plasma insulin concentrations in leptin-treated

25 Psammomys obesus.

Figure 5 1s a graphical representation showing correlations of beacon gene expression in adipose
tissue with (A) body weight and (B) log plasma msulin, and in liver with (C) body weight and
(D) log plasma insulin.
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Figure 6 is a graphical representation showing effects of leptun treatment on hypothalamic



- 19

D-tyrosi neDtyra-net hyl - artunoi sobut yr at eMai bD- val neDval a- net hyl - y- am nobuty
r at eMgabuD- a- net hyl al ani neDmal aa- net hyl cycl ohexyl al ani neMchexaD- a- net hyl ar g
i ni neDmar ga- net hyl cyl copent yl al ani neMcpen5D- a- met hyl aspar agi neDmasna- net hyl

- a- napt hyl al ani neManapD- a- et hyl aspart at eDmaspa- et hyl peni ci | | am nelVpenD- a-

nmet hyl cyst ei neDntysN- (4- am nobut yi ) gl yci neNgl uD- a- net hyl gl ut ant rﬂéﬁw%%\l— (2-

am noet hyl ) gl yci neNaegD- a- et hyl hi sti di neDmhi sN- ( 3- am nopr opyl ) gl yci neNor nl
0D a- net hyl i sol euci neDmi | eN- am no- a- reDhyY| but yr at eNmaabuD- a- et hyi | euci neDm
| eua- napt hyl al ani nedapD- a- net hyl | ysi neDm ysN- benzyl gl yci neNpheD- a- net hyl nmet

hi oni neDmet N- ( 2- car banyl et hyl ) gl yci neNgl nD- a- net hyl or ni t hi neDnor nN- (car bam
yl met hyl) @Izcy&Irlg%\@éﬂﬁé%ﬂ-imH%@Bs&lz%bﬁmmsmp@ﬁw (2-carboxyet hyl ) gl yci ne
Ngl uD- a- met hyl pr ol 1 neDnpr oN- (car boxynet hyl ) gl'yci neNaspD- a- net hyl seri neDser

N-cycl obut yl gl yci neNcbut D- a- net hyl t hr eont neDnt hr N- cycl ohept yl gl yci neNchepD-

a- net hyl t t ophanDnt r pN-cycl ohexill gli%\(‘}li. ne hengg a- et hyl tﬁr %@i neDmf\é{]I\I- cy
cl odecy! gtV NS 8BPRCAE RSP LT eIV ARACUSAI B GABR iCGISAST B NGHRSID N fret h
y! al ani neppiiph shheCbHI06H H 18h £l \IREOPLERALATS biad ¢SO TSIAERARELYRA RAA OPY
| gl yci neNcpr oD-N- met hyl aspar agi neDnnasnN- cycl oundecyl'gl yci neNcund25D- N- net h
yl aspar tatebosipi¥ly).2, 2- di phenyl et hyl ) gl yci neNohnD- N- et hyl cyst et neDnntysN-

(3, 3-di phenyl propyl ) gl yci neNobheD- N- et hyl gl ut am neDnngl nN- ( 3- guani di nopr opy
| ) gl yct neNar gD- N- et hyl gl ut amat eDngl uN- (

1- hydr oxy I m 7 hs ket ng Do i ne
Nser 30D N—P%g%‘éh% iag%%euci %QD?\%NF#EIGEEE{A(\@&? Iéfzgé%g{}f/fl (lat hly?;[\gcét%gg %Kﬁ S %\tl-])a%!g?ﬁyl I

euct neDnnhrel(B) @8iporcitdsyt Yetdoy|gend gxriressntin pean apd dbese R3aRnRBO2 0b2s.

D- N- et hyl | ysnmeDnmi ysN- et hyl - y- ami nobut yr at eNngabuN- net hyl cycl ohexyl al ani n
eNnthexaD- N- net hyl met hi oni neDnnr net D- N- et hyi or ni t hi neDnnor nN- et hyl cycl ope
ntyl al api pRUYPEPEN bl ighissdnalial HANTRS ke ey akBnéHelARRN®Sd intake;

N- net hyl am'%Eoi sobJSIFi;ﬁrBat eNngi bD- N- net hyPlgroI i neDn%npro};IiI-((rl]- met hyl propyl ) gl ycm
eNi | eD- N-anst (y)l bayi weiBhnetanse (P saesmegrhipy eyl ng@%ﬂmmm%a%vhyle[ﬂdﬂé@hi ne
Dnnt hr D- I\F\?—rgg(t) hyl tafixgt ophanDnnt r pN- ( 1- et hyl et hyl ) gl yci neNval D- N- net hyl t yr os
i neDnnt yr N 1ire [ﬁ a- Aapt hyl al ani neNmanapl10

D- N- et hyl val i neDnmval N- et hyl peni ci | | am neNmpeny- amobut yri c

aci dGabuN- ( p- hydr oxyphenyl ) gl yci neNntyrL-t-butyl gl yci neThugN-{t hi onet hyl ) gl
ycnmeNcy s LFiguraA045 ¢ erapbiral gensefieatationpshopeng food intake per day in (A) Group A Psammomys

PenL- hen el - a-net hyl al ani ReMal a .

o et hyre 1 RERUEE PAEna B kBt BT ICRRRNE'S Prarmyras sLovs p RS S. e
t hyl -t - buith Béaeon beMiBgl- a- net hyl cyst ei neMcysL- net hyl et hyl gl yci neMet gL- a- m
et hyl gl ut am neMyl nL- a- et hyl gl ut amat eMgl uL- a- net hyl hi sti di nevni sL- a- et hyl h
onophenyl al anneMphe20

L- a- met hyt:i sl [ ~ - - i h VI - a- I i neM
cut. o mearpry B 18 R AR HitkAR SR Ve ko A TR N R 2N
ﬁt IhyI nlo_r \(all\)/:o Gﬁj\d‘pVZS ALPgarmimbinys ob&ush(BleNbsup- Barr@hnyhphebyddl and (EMUrelp & et

yl prol i neMoro . ) _
L- a- metthyfisemmonpmeleius admiisgred nriddieaemn erselisg net hyl t rypt ophanM r pL- a- net hy
| tyrosi neMyr L- a- met hyl val i ne N-(N- (2, 2-di phenyl et hyl)
car banyl net hyl ) gi yci ne 1-carboxy- 1- (2, 2-di phenyi 5 ethyl am no) cycl opr opane
2 2 APR Zogmite12lis a dvbipticall relNrasattinjanishowing ®ajdoa lgais ax@rdsgiop versbintirbody weight;
N-(N-(3, S-Sighen | propyl)) Nnbhe carbanyl nmet hyl ) gl ycnme Nmbc Crosslinkers can
be used, 2NofBERAFIage Hogy SatdpiGrpuR Adtsarprarersabesns, usi ng

hono- bi functional crosslinkers such as the bifunctional imdo esters having
(CH2) n spacer groups with n=1 to n=6) 10 gl utaral dehyde,

N- hy drizix yWgure i1diisd greplest spsesematidnashewing bieidcongiene aapresseageinies palveatagaisail | y
contain gn am nog-reactive noi ety such_as I\I—p%dr oxysuccm m de and _anot her

i §Bherey

group spad ifi(& LHEMR (el imtenysthertsa doasmogys whesusonsk () (P 6t

carbodiing g;%%@ n addition, peptides can be conformationally
constraigggﬁg%,’ or&%§anple, i ncorporation of Ca and |~ nethyiam no acids)

i ntroduction of double bonds between Ca and Cp atons of amino acids and | S
the formation of cyclic Peptides,or anal ogues by introduci ng coval ent bonds
such as fagyRentd iaa zephya! sorscHatioreiowing beacangew exression)in %é@WaénB b Csi de
chaingnpg%Q%LMﬁggo S%kde chain and the Nor Ctermnus. Al such

nmodi fi'cati ons nay al's6 be useful in stabilizing the beacon nol ecule for use
inin vivo 20 adm nistration protocols or for diagnostic purposes. The
identification of beacon permits the generation of a range of therapeutic
nol ecul es capabl e of nodul ati ng expressi on of beacon or nodul ating the
activity of beacon. Mdul ators contenplated by the present invention

i ncl udes agoni sts and ant agoni sts of beacon expression. 25 Antagonists of



Modul ating | evel s of beacon expression is inportant in the treatnent of a
range of conditions such as obesity) anorexia, energy inbal ance, diabetes,
nmet abol i ¢ syndrone, dyslipidem a, hypertension and insulin resistance. It
may al so be useful in the agricultural industry to assist 20 in the
generation of |eaner aninmals, or where required, nore obese ﬁyinals.
Accordi ngly) the mammal contenpl ated by the present inventio ﬁnAPBdamzbut
is not limted to hunmans) prinmates) livestock animals |eg. pigs, sheep,
cows, horses, donkeys), laboratory test-aninmals leg. mice) rats, guinea

pi gs, hansters, rabbits), conpanion aninmals |eg. dogs, cats) and captured
wld animals | eg. foxes, kangaroos, deer). A particularly preferred host is
a human, piguratls ios g2dphidal eptaaeiamst stmwindAbeoonligagd gxpresh@npreese iig mwgmtison
contenpl ates in one enbodi ment a conposition conprising a nodul at or of
beacon exPreyshoB apd GBuwErPAEtabs s 4RHS-one or nore phar maceutical |y
accept abl e earners and/or diluents. In another enbodi nent, the conposition
_conprises beacon 30 or a derivative, honol ogue, anal ogue or minetic thereof
and one or nore pharmaceutically acceptable canmers and/or diluents. The
conpositions may al so conprise leptin or nodul ati ons 2 2 APf~ (002 -23 of
leptin activity or nb expression. For brevity, all such conponents of such
a conposition are referred to as "active conponents”. 5 The conpositions of
active conmponents in a formsuitable for injectable use include sterile
aqueous sol utions (where water soluble) and sterile powders for the

ext enpor aneous preparation of sterile injectable solutions. In all cases,
the formnust be sterile and nmust be fluid to the extent that easy
syringability exists. It nust be stable under the conditions of manufacture
and storage and nust be preserved against the contam nating action of 10

m cr oorgani sns such as bacteria and fungi. The carrier can be a sol vent or
ot her medi um contai ni ng, for exanple, water, ethanol, polyol (for exanple,
gl ycerol) propylene glycol and Iiquid polyethylene glycol, and the |ike),
suitable m xtures thereof, and vegetable oils. IS The preventions of the
action of mcroorgani sns can be brought about by various antibacterial and
antifungal agents, for exanple, parabens, chlorobutanol, phenol, sorbic
acid, thirnerosal and the like. In many cases, it will be preferable to

i nclude isotonic agents, for exanple, sugars or sodiumchloride. Prolonged
absorption of the injectable conpositions can be brought about 20 by the
use in the conpositions of agents del ayi ng absorption, for exanple,

al um num nonost earate and gelatin. Sterile injectable solutions are
prepared by incorporating the active conponents in the required anount in
the appropriate solvent with optionally other ingredients, as required)
foll owed by 25 sterilization by) for exanple, filter sterilization
irradiation or other convenient neans. In the case of sterile powders for
the preparation of sterile injectable solutions, the preferred nethods of
preparation are vacuumdrying and the freeze-drying technique which yield a
powder of the active ingredient plus any additional desired ingredient from
previously sterile-filtered solution thereof. 30 When heacon and beacon

i ncl udi ng beacon itself are suitably protected they may be orally 22 AP
R 2002 -24 adm nistered, for exanple, with an inert diluent or with an
assimlable edible caner, or it nmay be enclosed in hard or soft shel
gelatin capsule, or it nmay be conpressed into tablets, or it may be
incorporated directly with the food of the diet. For oral therapeutic

adm ni stration, the active conpound may be incorporated with excipients and
used in the formof ingestible tablets, 5 buccal tablets) troches)

capsul es, elixirs, suspensions, syrups, wafers, and the |ike. Such
conpositions and preparations should contain at Least 1 % by wei ght of
active conpound. The percentage of the conpositions and preparations may,
of course, be varied and nay conveniently be between about 5 to about 80%
of the weight of the unit. The anobunt of actwe conmpound in such

t herapeutically useful conpositions is such that a suitable dosage will be
10 obtained. Preferred conpositions or preparations according to the
present invention are prepared so that an oral dosage unit form contains
bet ween about 0.1 ~g and 2000 ng of active conpound. The tablets, troches)
pills, capsules and the Ilike nmay al so contain the follow ng: A binder such
1 S as gumtragacanth) acacia) corn starch or gelatin; excipients such as
di cal ci um phosphate; a



di sintegrati ng agent such as corn starch, potato starch, alginic acid and
the like; a lubricant such as magnesi um stearate; and a sweeteni ng agent
such a sucrose) |actose or saccharin may be added or a flavouring agent
such as peppernmnt, oil of wintergreen) or cherry flavouring. Wen the
dosage unit formis a capsule, it may contain, in addition to tgégaé of
the above type, a 20 liquid carrier. Various other materials Hg& p ent
as coatings or to otherwi se nodify the physical formof the dosage unit.
For instance, tablets, pills, or capsides may be coated with shellac, sugar
or both. A syrup or elixir may contain the active conpound, sucrose as a
sweet eni ng agent, nethyl and propyl parabens as preservatives, a dye and

f | avour i nBPETWILEDR DESSIRIPTIONd OdnHHE PREGHRRED EMBQBIVMAWTSat eri al used
in preparing any dosage unit form 25 should be pharmaceutically pure and
substantially non-toxic in the anobunts enployed. In _ addition, the active
conpound FEYprBend iRGRlOIPH Frafcdidd i@ paHTnath enlift ARNIRMRIEN @ht afsciartd inter
formul ati ons. Pharmaceutically acceptable carriers and/or diluents include
any and atlla it regwlagon ofi epprgy diabincgobasiyiand dabates nHke gengtwdsadansificd folkowdng

anti fungal. ents, isotonic and abs ian del.ayin ents and the-like.
The use‘gﬂJ o‘%lffg‘gﬁtt‘fﬂ ﬁ;érﬁ?rﬁn%ﬂﬁhyé)& Magm? Bﬁﬁg%gre Evﬁ%eé]d?%caélg Oﬁg%ei ‘Wémglh‘bst ances is
wel I known 2 2 AFR20r _ 7] _in the art. Except insofar as any
conventional nedia or agent is inconpatible with the active ingredient, use
t her eof i#ccordinglhepafseedtiof thearwgresUnyeRiiandrevdeenpicatie 4cid giptuineampiising 2
active ingredi S n,. i hc I nt bt . t,is
especi al |S§q‘é"' \?gﬁtfa%%%l?tsl&lt g&"?ﬁ’ﬁu&a&ﬁ%é&éﬁ@@’r a gé(% (r)lg(ig)tmlLP Cgo?lﬁsngi %%(%lggder Uni't
form for Raweief hadslopiistdnaldgad oandiniicl bErbf Wwiefeid asidogucidRo sagamoladle fior m
as used herein refers to physically discrete units suited as unitary
dosagek0 fezpressad invalargar AraeHns idjveethalamys Hesueof gbesg ansaalh copared rieal Hitmglsa
predeterm ned quantity of active material cal culated to produce the desired
therapeutic effect in association with the required pharnaceutical carrier.
The speciThec@th®onNeiu®r anl0'obbe " ney/ededdn SRGEmoBi fenkmil REnsefout Bigould e Bénsddered e
dictated by and directly dependent on (a) the unique characteristics of the
acti ve mdeBHY@LO dstapdarg sriteria fradetemainigceResity o (eaetally ofop duman sukieets thnd
(D) the IdofihiiBh bPBSesiPREBENL 30 [RibE Fadb! pRUEAIPRINIWIL S UL BEhAC 9045,
material for the treatnent o isease In l'iving Subjects having a di seased
condi tison in which bodily health is inpaired as herein disclosed in detail

15 The principal active conponent nay be conmpounded for_  convenient an

of 1 66| EORARATS A0 B DT St e ey 1 SIS 05 STl G PSRN Ieah aniinals.
phar maceys haatdia, R pRE&R BIventkAid L@ ificd ASAG ehd!PidnAShIR oAsikiTie 198RS Or M
can, for exanple, contain the principal active conponent in amounts ranging

from 0. 5 raf) gnimg nagsislef dkg@g-indycedDygsitssand NIDDMr dp s naonal desdrehabisat, g active

of carri o RISHALR OGS kY rean IR A pompedtifph SRR SR "

I ngr edioenHs3). tHEGwes a@QSlaBoBtote batind BRA didt dfelelmnge chGw (Hif whitH3han§ Wierand
manner of admi nistration of the said ingredients. In general terns)

ef fecti vemaw;ﬁ@mi%s rgmibéted&w)w ange efrppehdphysireiral wgmgﬁb@r@yemeﬁ%me/ti@/aﬁbgve
25 10, 00 ' ' 0.1
o ot~ DB CBRRE 1T P B GLARIA BERY T RRRRER R SebeBPs B

M nut e, bBEdde andproxirafbly ofi®iHirll develERIDORR €OAlY Rghedshapi @nE@did drdid deoklog
treated. The route of adm nistration may vary and includes intravenous,
i nt r aper hypesglg¢emia, fugidizhtingda smppriancgrai sacdsaivy engrgy dmalesain they pathepiypiokigyor v,

ntr: “ ") oral | . ; h
bhar madedt i DI EF Relorfls oo R GL Nl VR 20 L9210 Oer,
vector CpRrablyes fodndindud® Wperifdfihem?Gdpdlipide ASinaGinpRiged gh&_ﬁk t6i8lah& (@lie t he

vector carries a nucleic acid nolecule capable of nodu atln? beacon
expr essi &halod 9Pk don Paemingmyy obapme exeibit ar rangs of boty vesightpind bleed glugeseaind

vector. 5 Still another aspect of the present invention is directed to

ot boai Bedtiis M ST R il ol oBL ERRAY reEB B BEpi Eptib G e
may be npepah@sial ineludi@l (e itieabd aNshapsy r@@ti&@hi?qieadeénr&%@gtuuml 4o insulin
occurring anti bodies to beacon or may be specifically raised to beacon or
der i va0i feaels spowp ab [ dgileg schaeadfihe pancredse (Barsett of al h294saDeBronzpeSéh br
its derivyati r_honol ) first n to be associated with a
carrier are e sRadll S BF BB b dise B8 P atGomin 2RETE e pCidea
derivatives of the present invention are particularly useful as therapeutic
or di agnostic agents.




For exanpl e, beacon and its derivatives can be used to screen for naturally
occurring antibodies to beacon which nmay occur in certain autoi nmune

di seases or where cell death is occurnng. 15 These may occur, for exanple
in sone autoi mune di seases. Alternatively, specific antibodies can be used
to screen for beacon. Techni ques for such assays are well known in the art
and include, for exanple, sandw ch assays and ELI SA Antlbog;?a b@eﬁﬁgcon
of the present invention nay be nonocl onal or polycl onal 9

selected fi omnaturally occurring angi-bodies to the beacon or may be
specifically raised to the beacon or its derivatives. In the case of the

| atter, the beacon protein nmay need first to be associated with a carrier
ol ecul e.mdlel & ady t\ﬁ@L:Molofv}F HBA SHh9bio Ry P os@s arBWIDDMsed such as Fab
fragnents. Furthernore, the present |Invention extends to recombi nant and
synt hetic anti bodi es and to antibody hybrids. A "synthetic antibody" |s
consi dered he ein tg includ nents and of ant.i bodi es

ant i bodi % P&¢ ’ErFﬁi smgjé’ﬂ%etm@? gﬁgﬁﬁip SEnen ﬁ'%ésn?%(%cﬁead?e 4 nyclgly g I’é’f’{e’i;”le
useful f QpmipPlIB QL AIRIRBYe @éh@eﬁ@%rad @&nﬁl@m@ﬁtﬁﬁlf @&n&h@i‘e@ﬁé&%ﬂmg ahQe@lin®hcias a
means for purifying beacon. ?7 For exanpl e,

speci fi%k sequemb@dul@sanaalﬂw D%S@sf@ﬂhtlb SﬁQé@nNﬂo? Ob%rﬂDdﬂ@t& A5 an THEN] agider
ld b t | f |
beacon | ACAeges Aibing pOletiR oty &) QEBOT PR nBEOCE SM0m Bl MBLPOL e

by r econhuéladitide%@fﬁxcé Eapibréldfhyus@@m@w sm Andleit huudnola@ﬁdmﬁndauﬁﬁv uahigenbe
assays contenpl ated herein are known in the art and include, for 5 exanple,
sandwi chcarditigas P E1and vherqin |S§d\M“P]ﬁlcnacfdn@°L‘3€6lﬁé9 BXPIESSEQ i} [3vasA MOHNE an

i ncl ude i N or fragments of
ant i bodi g@( g'?lr%g@gg tc?lPtgﬁésg? (nq%P %n&?one an yégagl es di scussed above.

Bot h tilee first and second anti bodies may be used in detection assays or a
first anti body nay be used 10 with a conmercially avail abl e

anti-i mTﬁHBEj’FbE‘&PP‘Hm&H't PSaPresa RKINUGR YO Ydes oMK AHE dROIPRMGFIMpTFINE fles
any anti egl 0, I

nonocl ongl?cq%or{ft? bo pgns&a?rge%lg%al n&&@&gp&%nfgﬁﬁ%ﬁgﬁﬁ f(& {%&mﬁe é%z 3}rrlreoroar

pr ot ei n derivagive,Nemdlyge, iasalogue oxzmhhencf merepﬁmhamassza¢aucl&’h&ien&eqhmds i0hs

obt ai ni ng_both type in the ar clonal sera
are |ess té?‘é"f”ﬁ’esat %h%’ H%EQ&BE@ %@IW? &par¥a 689 B?%F&'ﬁ‘”&g a4
sui t atiBelehﬁl%BBxﬂtMW sitHatB oIt dp p%Pc STISERS I YO AP YR 103 Nbﬁf@%ﬁ/ox% céﬁHb!egen' c
parts thereof, collecting serumfromthe animal, and isol ating specif
sera by @ﬁiybmlzmg@ SEO WD NOrimnSEQﬁDrM@nlB ur@chlmmesgenAy thnmgdmsamm’l‘lﬁbmdes

r oduced rec-utjl.izable in virtually an
P munoasByein by M frf Bpisthly it E80e et Bud b melbu LR bR B Sopssisounef

heterog%&gémlmﬁlskbﬂ,p@ﬁeam&anaﬂ'hﬁlsuse of nonocl onal anti bodies in an

i mmunoassay is particularly preferred because of the ability to produce
themin |arge quantities and the honogeneity of the product. The

prepasat f ri t Y; <P

Ger | viS e e R L SR ls echbil? oL e BRITE R ortlt RO RERRTUED

agai nst subsantialijooagseniie mciepddeabi aesefcdisedrive obyubsaatigliygtmsecutivhaminoar e
wel | known tqg those who are skilled in the art. (See, for exanple Douillard
and Hof fasishfesiduesi ¢ Facts about Hybri domas, in Conpendi um of | mmunol ogy Vol
1, ed. by Schwartz, 1981; Kohler and MIstein, Nature 256: 495-499, |975;
Eur opean Journal of |nmmunology 6: 511-519, 1976). 30 Another aspect of the
pr esent Thaveni soiladyhheigel dbem Rclidédh@dcf dentilg be®ieen gonpaedBeqiienées at the

25 nucleotide or amino acid level. Where there is non-identity at the nucleotide level, "similarity"

- includes differences between sequences which result in different amino acids that are nevertheless
related to each other at the structural, functional, biochemical and/or conformational levels.

Where there ts non-identity at the amino acid level, "similarity" includes amino acids that are
nevertheless related to each other at the structural, functional, biochemical and/or conformational

30 levels. In a particularly preferred embodiment, nucleotide and sequence comparisons are made

at the level of identuity rather than similarity. Any number of programs are available to compare



2 2 AP R 2002 derivative or honol ogue thereof in a biological sanple from
a subject said nethod conprising contacting said biological sanple with an
anti body specific for beacon or its antigenic derivatives or honol ogues for
a time and under conditions sufficient for a conplex to form and then
detecting said conplex. 5 The presence of the conplex is indicative of the
presence of beacon. This assay nmay be quantitated or seni-&dhﬁfﬁtamﬁd to
determ ne a propensity to devel op obesity or other conditions or to nonitor
a therapeutic regimum 10 The preseneeéd4of beacon nay be acconplished in a
nunber of ways such as by Western blotting and ELI SA procedures. A w de
range of i mmunoassay techni ques are avail able as can be seen by reference
to US Pat gidietMafe afd Qhbnd04c3d sdduehdss. 2PRfansd frotdndhdie rEbasier af agRupisae
includes both single-site and two-site or "sandw ch" assays of the

non- conpetlignmeat. tYpresich psogrein|is gep wiichtrensiderdiatlipoprble e bgnseant £d/2aPRAIHIOAY

assays. These assays.also include direct, hindi f t &hody
fo ) ar gatt CelRSRY BT HRRPE fulisl 5brd honhs e ey e el B8
assays. Audl fReligitheny fHethdtiicd Nec8leniah @nd NEHWCE 1 D aBap RalNa Glosing iadtix tand
all are intended to be enconpassed by the present invention—Briefly, in a

typi cal 5f erniginscvabies foy every possibiefeCOsambat nbislly GAP isrivailblci oreyNGHES gAwialigp 20
subst r at e,and sa to .bestested brought | ‘ t wth the bound
ol scul e NP CEng R tafrdial s & et ML AR o ' (e
su~cient to allow formati on of an anti body-beacon conpl ex, a second

anti body specific to the beacon, labelled with a reporter nol ecul e capabl e

of pr oducRefgreacechsrair toablow stiingsary at4? ° Crinpludeshdd earRmpaseasiEane a least plamt A%

time suffjgcient i f

ant' body- HEsEAesEibobf S5 S AL e iRh APkt BB AN R at Jcasabout 2M salt for
away) aodhybhigispioasadce leadt abhe 1M acaeastsabdet Bvinklnfod wayhiods@rduains.0Alternafivea
signal produced by the reporter nolecule. The resugts may either be .
qual i t at | VBPEHGY SPRPILENS BErREatRRbIRd Ofherd, @eqrsearty RICh; 45 fRgdiumg SipRginye Which
quant i t atiady ¥ ahP IRy eé’\f{&{] aﬁlegs@awu‘iﬂm%avw't@aﬂem abdli ROV AU AR Of
hapten. Variations on'the forward assay 1 nclude a sinmultaneous assay, In

_ whi ch botfromanisias about 0.a%edol a¢ tbastnahiob 0@ 9 Masadt fd tpbridisatioht andex lesktyabout @.hkl

bound 30 antibody., Th techni ques are well kn to those skill in the
o R RS o R 8F R Painenconions, 67 Pt ygetn Gpieh tncfifes fhd
accor d an C&c%ﬁas%@ Groff K& aﬂoﬂb’?l% !tho bR asABBLES 05 v/v 8rmanal ad®fém-a2 Teabine
whi ch m ght contain beacon including cell extract, tissue biopsy or

possi bl y abouth1Mad andegst abmo OalSM edt for hybudisatjamphnd atileastizbaur 0:04Matiadt least
respiratory fluid. The sanple is,.therefore, generally a biological sanple
conpri si Bﬁ%?@%ﬁéﬁ[hff‘i”‘éﬁ%go‘i?{‘%ﬁio&é- extends to fernentation fluid and
supernatant fluid such as froma cell culture. 5 The solid surface is
typically glass or a polyner, the nost commonly used pol ymers being

cel | ul oselhepmicieatidy bequienes, omarhion acidokeguange of ghe prosopy invgntuoshndr ¢ageespnd to

pol yprgpyl ene.. The solid supports y be in the formof tube eads), di scs
b oAt e e e Sigefio RS i ol ia s (- 0Bk RaadiR G DRy D R PRdeld

i munoas R Ynay fiey S SHine RLASHRITE BF artin a¥fl|shbdGiieioRs, iditibid aklor aRtigBN eI | Y
10 consist of cross-linking coval ently binding or physically adsorbing, the
pol yrer - A4elcpidpscauerse sqt fosthyia SEEHID hfv%ﬂ @ﬁaﬁﬁéf {13 rINCS'dg COm@spoBds togIPH] gEneAn

al i quot %fiehjgg ]gg ﬁg;@lneast “De go:t”.eslth%dcoln% éo@ﬁﬂgﬁﬁ’gﬁ% Eso'bgzn:g 'S.Ohkg e%@@ﬁgrel%otgpl ex
and i ncubate or a perio OF " ti1ve SuTHI ¢l e.g. 2- B ‘mutes. or

over ni ghteaforneiden WiRpd Spirppiadte, fefié@ice 301 th@BédNEO Rehd drod TN Aeasgvelll 4sadiyr oom
tenperature to about 37C) to allow binding of any subunit present in the
ant i body Parwpllyoosagring of rduced dBEYILYES. pkPast frofhhe swbstiRnss delams angfarg
phase is Wa Led. and i bat ed wit.h. 0 ' i fi.c for
a portio% o?gﬁgggg%?q*ﬂgﬁggb%ﬁga%#tﬁ%bg§%%@‘W?% g@ @ghgn%gggl %? ﬁ%héggle
whi ch i s frageentt. @aith aidpdraod e the AGdiedlidefsetilncs ecoaportihg tosbachn OeaeRul An
alternative nethod involves imobilizing the target nolecules in the

bi ol ogi c&Pmsefiifleacemencedes eshork ol eighaapen.i FamHior fpem of heagen cemesppeds i ¢
ant i body ' not be Labelled with,a r. r.ter ol ecul
Dependinémgﬁgﬁﬁ%%éhgﬁﬁg%é?"F%Fd%%hﬁ%ﬂﬁ#ﬁgugngéépﬁgggné%@l? t%r %ﬁzﬁﬁpgcule
si gnal30 dom@tithiicbdRhdiRByynbRsidel gotigpl e by direct labelling with the

anti body. Alternatively, a second | abelled antibody, specific to the first
antibody is exposed to the targetfirst anti body conplex to forma
target-first antibody-second antibody tertiary conplex. The 25 conplex is
detected by the signal erriitted by the reporter nolecule. By "reporter

nol ecul e” as used in the present specification, is neant a nol ecul e which,
by its



chem cal nature, provides an analytically identifiable signal which allows
the detection of antigen-bound anti body. Detection may be either
qualitative or quantitative. The nost 30 conmonly used reporter nol ecul es
in this type of assay are either enzynes) fluorophores or radtonuclide
contai ning nol ecules (i.e. radioisotopes) and chem | um nescent nol ecul es.
2 2 AP R 2002 -30 In the case of an enzyne cnrnunoassay,:ﬁp §§F¥§ﬁ (o
conjugated to the second anubody, generally by neans of glutaral %de or
periodate. As will be readily recogni-zd) however, a wide variety of

di fferent conjugation techni ques exist, which are readily available to the
skilled artisan. Commonly used enzynes include horseradi sh peroxi dase,

gl ucose oxh damBloglet dosidgrkias bos bease gandfrahkabihaeinpkol pphet d&e)bcammngsie
others. The substrates to be used with the specifig_enzynes are(generally
chosen f oris exsapifiesiherain Bom Rsgramomyaetnsysipopiplans. JOF iREpUP/IFHE er.of
a detecta I | i bl r@hd NE
Phosphat ass T el 308 os (RAHBHEFoFhuduloR R ARIHIRT (b fRord il
subst r at egyinwkdsclivestoed shiraalf {egorosscentp, pigsdumsesr ddnkeys)i laboratohetestanommaly éed.
substrates noted above. In all cases, the 10 .enzyne-|ab d gntibody i
added O THESTEFSE PiFh PBBAGTEDUR- COMBIUST SFREUER 6 BPRY, arfaPRReh e
excess re } LiokPn containing the appropriate
substrategggﬂ%%gﬁ'ﬁg%£§g$%&$ﬁgu€% | ex gf ant i body-anti gen-anti body. The
substrate will react with the enzyne Iinked to the second antibody) giving
a qualitatjve visual.signal, which may be further quantitated,,K usually
Spect r ophdErEISE aFicy ST 5 RiPRL EeRRh SH IoRArfulariranb ARd o eHEAEN Wi ch
1 S was PheapMgubdmhl Be $3R[Blaked &t pukifiRE To@ alDbERLY e li%dt&ptoeé({'&%i‘ssu%@ aygg of
cell agglutination or inhibition of agglutination such as red bl ood cells
on | at e bemdsionamdort. hBxpredseon may by mat avikgryofit oall iedegtmarnmpleam esecton ybasas

fl uorecei n and rhodami.ne, e chemcally coupled to anti bodi es w thout

al tering fﬁlgsl)lorB’irﬂjﬁfcggézr‘]eﬁlﬁggéte.m%8ﬂb3@t cvated by illunmination 20 with

i ght of a particular wavel ength, the fluorochrone-|abelled anti body
adsorbs the light energy, inducing a state to excitability in the nolecule,
fol | oned Bje dpiiwsivenolothe mheleiciagidimalecide ehidie arasentiivienton Bickide gligepcleptides,

det ect abl jth si gl 1 Ccr e ' : i he I | ed
ant i body ?&*%PP%@EHaﬁ§§%§%ﬁ“&%ﬁgﬁé“?@?%%?%%gﬁ%§§€Pﬁhgk%%L§§ﬁ§ﬁéﬁgkifﬁg§%
was hi ngs5ohiicitecidninolesdles.e RijoRimed 4l DRMB¢naMes ire ralsoatoyitetpipt ey it prient
exposed to the light of the appropriate '' S wavel ength the fl uorescence
observed IHY8NEeR duceied phaedec 8 ¢ MRE haftesiyagres;andehqmaglogues of beacon are

| munof | ugs BSHRAG M'nﬁ;&ch%ﬂﬁb&uﬁ&iﬂiﬁeg UBndeR dpaid br gy‘ﬁ-}r PhigsReSEQND he

art and are particul ar preferred for the present netho E%mever, ot her
reporter NokeouSEQ,IDsNOhl3aw ¥ adicoiwostoipgsncylvenditiomd aiel@8@nt or

bi ol um nescent nol ecul es, may al so be enployed. 30 The present invention
al so contenpl ates genetic assays such as involving PCR anal ysis to detect

beaCO”erAh&hg%ﬁe\é%ﬁM@Ergsem fvéntidh pravidl QR isobked JloRiRSSAUG Vativd, MBmRIGEeNt

invention may also extend to neasuring beacon or® beacon tn association with
ob or | epanatogtithe mimsticrihereof ehich dnpredudadr in hargerdamsermithiadhypyrthaddnayseiissee tro

the foll ow n non-linitigq anRJe?. 2 2 APR 2D02 -32 EXAMPLE 1. Aninmals
ODES ammals compare O lean animals.

In a more preferred aspect of the present invention, there is provided an isolated protein or a
25 derivative, homologue, analogue or mimetic thereof wherein said protein comprises an amino
- acid sequence substantiaily as set forth in SEQ ID NO:2 or SEQ ID NO:14 or an amuno acid
sequence having at least 60% similarity to all or part of SEQ ID NO:2 or SEQ ID NO:14 and
wherein said protein 1s produced in larger amounts by hyperthalamus tissue of obese animals
compared to lean animals.
30

A further aspect of the present invention 1s directed to an isolated protein or a derivative,



A Psammonys obesus colony is maintained at Deakin University, with the
breeding pairs fed 5 ad libituma diet of |uce rne and chow. Experinental
animal s were weaned at four weeks of age and given a diet of standard

| aboratory chow from which 12% of energy was derived fromfat, 63% from
carbohydrate and 25% from protein (Barastoc, Pakenham Australla) Ani mal s
were housed individually in a tenperature controlled room (222 APR) zakth a
12-12-hour light-dark cycle. The animals used in the study were aged 16-20
weeks during the pretreatnent period.-190 A total of 30 Psamonys obesus
were investigated in this study, of which 10 were treated with leptin as
descri bed bel ow and 20 were used as controls (treated with saline only).
EXAMPLE 2 Hogpilbguel ra@alopBnbr HBmiid fieddf Ofhdréanarinprotie s€ eR:Asudyys noklesuR
were followed for a 7-day period with free access to food and water to

est abl i sh spausasd sybstapially dsget @66@ FERARN Qe R IP YOt Aer papeleptide sequence

concont r atriie® RRF RSl B Ep o SREFITRE: PSR IDTRG fngiop i capabe

i ntraperi ophgrlidizing @6 SEQID NOF e6r SEQED N@113dayer(laty ﬁ&(g@ncﬂaonmmsandz‘@m)
of 15 n%al ept m per kg body weight, or equivalent volumre of saline for
control “ani mals for a total of 7 days. This dosage of leptin resulted in a

total of i

throughou?ﬁt ?{gp%ml %%éﬂ ‘%@%“@nggﬁﬁggﬁg%%#écte ron1trgggﬁ%?% s on
days 2, 4r@faded7toais alﬁsdoimjor(rf h&hepefaratt shoatfome s 33enino rapidadgn Engthaf t er noon

i nj ecti ons) for biochem cal anal yses. The results clearly denonstrated that
| eptin was 25 effective in reduci ng body wei ght and food intake in the |ean
ani mal's, RERRMNEL herbilfo BRESEincludY BRtent SMPIHRLd |O?B£u'1ﬁecf ﬁuﬁils\géaﬁlﬂﬁig bcacon
denDnstrated no differences in food I ntake or body wei ght | der ‘et al
1997b) .103Proteif r@oléRRELHOReH 38 a@(&ﬂﬁv& Nocmﬂogmes tanengn@nandAmxrdmrthd:redf
above for the leptin treat ani mal s we for week run in

o od 5 BERGHLEariis B, Faganes GUdRrar of Fe6d B el S g e Phe
or vehicl g:ig amsﬁtghmssnaaaioﬂg\aﬁ(%r Jddﬂﬁ%% t0 ﬁédcoh NAURHORS ¥ hBactnds BddVenfRaliPL i C
punps i npl ant ed subcutaneously (Al za, California, USA). N cotine treatnent
resul t ed encompaiserhby inokoilesrepcodetibpa nudeétuhadseqmnak eapable ddgpridizingito SEChILY

ef fect was, y1pre ounced tha the effect of |eptipn.described above and
occurred ﬁﬁfBBf ﬁgbg@ lk@ ﬁ’ HHEG @S ARINSY C%‘ﬁﬂ?nsteﬁgbi%rrpl etion of either
study tjhe aninmals were killed by anaest heti c overdose ( 120 ng/ kg

pent obar bi t one) and sel ected fat depots (interscapul ar, perirenal,

epi di dymaPthemdsadvativies of beagon mchalmb@moalr@naWsues rémivwsa)ﬁ@emngh@@mpdﬁted | ow
an esti f. o cant. The hts, of .1t

conbi negHlli ergl% f“\:t/ll %%5’ uf)lgmtn(?tt a y nﬁi\g@ca o}’sptro os\'/cll d“hl gfnh (%%gfaagt% |}] r?g? gr.?at'i{ﬂeof
the ex peraniiﬂ@hﬁdsclzﬁﬂrd’rltMcﬁmwes Meihg pepuidd, palypetitide @k bcmm gyhthesiLatgi thaubean
NHVRC principl es of |aboratory ani mal care and approved by the Deakin

Uni ver si t§f crofspkprspng pehsr wmgrhnds wideh mme%ﬂac)ﬁflaﬁ?tma qn;trmwandh@pr%nmwm
4 Anal yhi bl ood gl ucose was neasured using an enzynmatic

gl ucosgé aﬁa#egllg%tf)p?h/g(f\éﬁﬁgges Yel |l ow 25 Springs Instrunments, Chio). Plasma
insulin concentratlons wer e deternined usi ng a doubl e - antibody solid

phase radEL ssag/ Phadeseph, Kabi Pharnmacia D agnostic¢s, Sweden).
xam es of sid ain modifications contemplated by the present invention inclade

modifications of amino groups such as by reductive alkylation by reaction with an aldehyde

followed by reduction with NaBHy; amidination with methylacetimidate; acylation with acetic

25 anhydride; carbamoylation of amino groups with cyanate; trinitrobenzylation of amino groups

- with 2, 4, 6-trinitrobenzene sulphonic acid (TNBS); acylation of amino groups with succinic

anhydride and tetrahydrophthalic anhydride; and pyridoxylation of lysine with pyridoxal-5-
phosphate followed by reduction with NaBHy.

30 The guanidine group of arginine residues may be modified by the formation of heterocyclic

condensation products with reagents such as 2,3-butanedione, phenylglyoxal and glyoxal.



2 2 ASR ?_002 -34 EXAMPLE 5 Differential display polynerase chain reaction
(ddPCR) nmRNA was extracted fromthe hypot hal amus usi ng a Dynabeads nRNA

DI RECT kit (Dynal, 5 Gslo, Norway). The nRNA was reverse transcribed to
form cDNA using the oligo-dT priner attached to the beads and AW reverse
transcri ptase (Pronmega, Mdison) W). The ddPCR procedure devel oped by

Li ang and Pardee ( 1992) was nodified such that second strand ¢cDNA was
produced using arbitrary |3ners and then used for the PCR reacti AR WA00R t he
sane arbitrary primer and three one-bidse-anchored oligo-dT primers. Al
prinmers were obtained from 10 GenHunter Corporation (Nashville, Tennessee).
The sequence of the priners that gave the beacon gene PCR product were

S' - AACCT TTH datBok T gi'o% rhayEE hBYiled 8 ciBodineide negvapion s D-&Ytsourea formation

5' - AAGCTTCGGGTAA- 3 EEQ ID NOS] (arbitrary primer 11 ). The 20 p.l second
strand cmﬂowydnbmmssqueeamrwmau@ntfar FFampko o heprsaspprdiag gmylei mer, 2.5 ~. M
dNTPs, 100 nM Tris-HO (pH 8.4), 50 MM KCI, 1.5 nM Mgd z, 0.001 ngelatin
and 1 unit Taq DNA 15 pol ynerase (Q agen, HiIden Ger many). Denaturation
was per f ogumydat gr8des rhz\éfbemlﬁwrwtrwhoa@ Q&R ak bﬂﬁoﬁgﬁm&ﬂﬂaﬁ@f wih fadodédsei agad

el ongation at 2C for m nutes. The reactions were then placed at 94C for
2 ni nut 2sortiedagegiamisice ptcﬁemzlc aEidaxifation te Emclaﬁ@dt If@r@é@@ﬁ a gyxedriisulpirdssed
after draw,ng..th irs [an

t he tube wt}f% t{eﬁgm{’}se gria Sﬁagar? %)B %wafcmuggr or rre Rg&% o3 OIBQr SU% t%teg
strand cDifeinRd¥ n%ﬂﬁatﬁacmfprmmarrlm Zdax\Mu%)s ChiNTHgs 4Qh12>romércan$enl2]>d€;ﬂ?l—
(2,000 C/mmole), 100 nmM Tri s-HCl 8.4), 50 mM KCl MyCl 2) 0. 00l
% W Vv geICQPFW%%‘PEC’UHPIPh%aWh%ﬂ?%?%@10(“@‘3a?g‘éWPfqmFr‘a”Qé wrwpheéalmlon
Amplific a [} 700 DNA thermal cycler for
40 cycl e?ﬂg %\é%gltaﬁr g%r%)ﬁo)g%ﬂo e I?C}Pa%& aéglggﬁp}?anneal ling at 40C for 2

m nut e) and extension at 72C for one nlnute mnth a final extension at 72C
for 5 m tes The PCR duct e ara 5 on 4 5hwWv .

ol yacr y1 LR by duEh oy PF PRI Bt 19 AP beLudet th SpremPsisinimice or

vi sual i zgg loﬁxcﬁoﬁl'cnxgdélgem%' el Q—%k'dxton)S ﬁlﬁ‘b’béﬂb Mromide or SsulphEnyd ORdides3S
EXAMPLE 6 Band recovery, cloning and sequenci ng ndi dat e bands wer e

exci sed fliyosine r@dg@ ordthelothenimoldi hiae be biferBCRy niiatign Mhith tappariopmethare © fprm ner
conbinatiap Ender wf.P conditions stated above except that the dNTP
condi ti oft WHICIFSHOENH o r adi oi sot ope was incl uded. The putative
differgntially expressed cDNA fragnents were cloned using the pCR TRAP
cloning system (GenHunter Corporation). Sequencing reactions were carried

out usi néylosiFficater| efkhedydarele mmafa)!mstaqm @mslequ@mbﬁ agcompdidhed eyaadkylatiorkwitls and
analysed 0 e cer ase s arches 10 were
perforne CQF%HﬁeP&ggnén“'s ﬁfgg)qm Bnge t ﬁyy SESPRRET on usi ng the
BLAST network service. EXAMPLE 7 Cpantltatlon of gene expression 15 Ani mal s
were killed by |ethal overdose of pentobarbitone ( 120 ng/kg) and the
f ol | owi n§XRMBIEE O5 RGO ROTAE O YRRHUIRE JBIO agidsednd dedi\aHuss, dtm;w pgptlsirzeqye&tlasls
nuscl gg( u r &

30 f?.%ﬁlhé QGRG0 3 %umu%ﬁ g agk B?ﬁ§ TiducFRUE. armdxg)onﬂni Qﬁc %ﬁﬁ ARRARY- ﬁ%%r?)é)a : o

perl rena I ntramiscul’'ar and mesenteric fat was ext

ti ssues pignyipeniNbiz aiyidké-aminpQiageis acidi —biﬂpl.gly@ﬁfcmw)lme%n\ymydmbadelthih'eed by
20 spectrophotonetry at 2b0 nm and 1 RNA was then reverse

t ranscr i PS4 ﬂ‘?t‘i‘“f‘b?’ hid'f?"WQ’ﬁeti‘@weB‘P“ﬂWC‘ﬂegé'iu%y lﬂl%&qdﬁ{ré}@om@fs of
(Boehri nggioNeahgiR ot{\@fﬂgfﬁgdlmm{@ﬁdm ﬂﬁ)ﬁﬂ&ﬂl’xé}&n GOsH i @B eapturer’s
instructions. digonucleotide priners or e beacon gene wer e chosen
fromthe sequence previously determ ned. Prinmers were also selected for the
bet aa gin gene by conparing nRNA sequences fromvarious mammals to identify
highl§ conserved 25 regions. The primer sequences used were: beta-actin -
forward 5 - agtccgcgttaagtgcaaca -3' [SEQ ID NO: 6] reverse 5' -
ctccaggttcatcccatcgt -3 [SEQ ID NO: 7] beacon - forward

5' -ggctacagcttcaccaccac-3'" [SEQ I D NO: 8] 30 reverse
5'-gcttgetgatecacatctgc-3" [SEQ I D NO: 9] 2 2 APR 20U2




-36 PCR was performed by adding 100 ng of cDNA to a reaction m x contatntng
10 MM Trts-HCO (pH 8.3 at 20C), 1.5 mM MgCl " 50 mM KClI, 200 ftM each dNTP,
100 prnol each primer and 1.25 U Tagq DNA Pol ynerase (Q agen). Standard PCR
consi sted of 30 cycles of 94C for 0.5 mn (denaturation), 58C (beta-actin)
or 53C (beacon) for 0.5 rrun (annealing) and 72C for 5 1 mn (extension),
with a final extension step of 72C for 5 mn. 10 Itl of each PCR pr%guct
was fractionated by agarose gel electrophoresis in a 2% w Vi @eAPBom i ni ng
0.5 ~tg/m ethidiumbronide at 6 V/cm&or 90 nmin and phot ographed under
ultraviolet transillumnation at 302 nm For quantitation of beacon gene
expression, the linear phases of both of the above PCR s were determ ned
enpirically as 20 cycles for beta-actTABakd3 24 cycl es for beacon. PCR s and
10 el ectrophoresis were conducted as above (for the appropriate nunber of
cycl es) s -6 5 HHated—hy put-er+sed—d -6 : agl e
Eye I Syﬁ&f_gg vehidapoene) USA)4. beaconnggRe eRbEAS! on was det erdyqged as
the ratio o J‘ensmles of beacon to beta-actin PCR products fromthe sane
ti ssues. amhinBXdAMPLE 8 Statistical anal yansoAkid experinental data are

expr ess;d as nmean

wWth a eY-—S—H 5 —CO P A
and 20 wi j_hi and a tyg;sanpl e wur -.Elﬁr‘ijal =t est was used

appropri a’% %hﬂllogﬁ(g%%‘flﬁst ancesﬂgur obabi | i?)r;p\gligl uesﬁnél?ﬁew. 05 were consi dered
si gni f i canaminbXAMetfyliutycent | Mgatat i on of-Nantedgjargiminght - r el at ed gé&mearpy
ddPCR 25 Tq idelntify novel gepes that associ ated wth regul atj on of
ener gy bR OREPEBTpar ed th&¥%hypot hi‘%ﬁ%ﬂﬁglﬂ?i | e of | ean'™4i® obese
Psammoni ygpgkpags. One cDNA fragnent anpiN-flegf1abidicthbi@ G anchor gghRpi mer
and arbitrary prinmer 1 1 was found to be expréssed tn |arger anmobunts in the
obese HhiamanasobihwicabMA band &b appr oxilrit-glethyhStelngse pairs wasNa®yexci sed

fromthe gel, reanphfied and ¢l oned. APR, 2002. - 37 EXAMPLE

Nucl eot i & nsdé’c?ﬁbé)ﬁ'gﬁ' Bot h stra{ﬁ?fg of the‘g&gf‘?@y@i‘ﬂ%‘r‘}% expr essedkoﬂéq% from
t he obeseadbkylaes Were sequenced. The I 3egutiyiesames £id denti cal N@[g;l., are
shown in Figqure | A the coding sequence is SEQID NO 1 and the

conpl enesy@eiexglalinisace i s SEQ | D NO: 3. Ghexaclef-BspayHustsincani no abimhis

sequence .j .NO: 2. Thi guence Was .agai nst nucl 4 de
sequencecg%?pgggyég"g%d t he siscﬁﬁarre conﬂcl:vfelf) gg‘%@%ﬁ%ﬁgti on pr odu@?éfeagai nst
proteils $egatnce dat abases. $along hondl-dDgiyethgledcinend wi t h genesNfl@m
humans, nice) Caenorhabditis el egans, Fasciola hepatica, rice and 10
Sacchar oly¥8ilineer evi saae and Rs&ker hodoMNog§thixsHeubi qui ti n and Nmlys
ubi qui ti gy li ke teins. The es in qtke J mere not na he
i nvent org)%:sglﬁﬁ%ggatahe gene bez]a%gﬁ. The '?Tgﬁ@ftg?@géﬁﬁ%?ﬁgguct of thgﬁ@netél egans
gene denbtedea ' weak sinm | abdyy to Ar dbNdaphimotldwadineana ubi qui tNmmnlei ke
protein 8 was 81 % honol ogous with beacon and enabl ed the open reading

frame of DoBu@B¥re 0 be deter md. BeacdnMNoethyBanaiRo be 73 anmi N3MA¥E ds
| ong, 7hhp. length as 15 t]jkﬁc.elegr_]_ Rl the start op
codonsbmgrgcieet?glént ified within e ddPC% ?rrggtﬂ Rt, el'imnating tﬂfgg’ﬁg}ed to
probe a DBidirebrary to det eDhisne t he fuNimabyjpkmylanitee ful | anVimphaci d

sequence_af beacon is shown |n Figure | and the amno acid alignnents with
gene pr oYL hunans, oncb?lec. el egdny;methylpraline i ca  rice arfdmpro

cerevi si pgeyciipd al so human upjqui tin apdyyRiEHiding- 11 ke protein gpufdom
Ar abi dopsi s rhaliana are shown in Figures 2A and B. 20

D-lysine Dlys L-N-methylthreonine Nmthr
25 D-methionine Dmet L-N-methyltryptophan Nmtrp
- D-ornithine Dorn L-N-methyltyrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval
D-proline Dpro L-N-methylethylglycine Nmetg
D-serine Dser L-N-methyl-t-butylglycine Nmtbug
30 D-threonine Dthr L-norleucine Nle

D-tryptophan Dtrp L-norvaline Nva



The nucl eoti de sequence and correspondi ng am no aci d sequence for human
beacon shown in Figure 1 B and corresponds to SEQID NO | 3 and 14,
respectively. The hunman beacon sequence substantially corresponds to a
short form of the Psamonys obesus with the exception that am no acid 15
may be His or Arg and the correspondi ng codon is CAC or CGC, 25
respectively. In Figure 1B this codon is represented as "CE?? g?ﬁrﬁbﬁ Nis
preferably A or G EXAMPLE 11 Analysis of protein 30 Analy g t
putative protein sequence using ProtPaamtool indicated that beacon has a
nol ecul ar we~Ght of 8503.9 and ~s a stable protein with an esti nated

hal f-1ife of 30 hours. The 2 2 APR Z002 -38 protein does not have an
aninoterrtpgﬁku§ignal sequencgn@iten f oungledhl-Bh@bobSyeRst | ned fmibexport
fromthe cell or for a nenbrane |ocation. No nuclear targeting signal was
found sug@estinng t hat beacon DPyalnot fousdmehyk hameeuErste Tr ans meMigatine

segnent s re al not found, but beacon { ral menby
protein, |%‘H?%?aﬁ?fu?%e surfapgmz)af i nt egfrgﬁxglgﬁ%%be?g%leaﬂggot ei ns. gigeg%ln
appears tg_m}@@gmm@r am tochapes i al  swghehyleydopeayyldignihocat ed wWitpdnn t he

m tochondria) internmenbrane sgace or the mtochondri gzg matri x space. Mny
prot ei n§ Potalettwdaspaiegintie ni t BeWondr i a) iRefbY-¢repphyaBniRee | i kel YMERRPbe

peri phera}y menhr r.ot ei ns i exi s RS snafk | arge nmeny

conpl exesb &Ar?ng?ﬁg?{lg?"gartér)n of begg{ggg](% aIrxri no @@%@9 |sgused in sgﬁ%&%f t he
studi es. BrehietiybdsiginBuman seDuepce dat N-Maimibeaayiglycife i ndi cat e Ndiat m
humans, a premature stop colon results in the 33 amno acid short _form The

short forRreawfyigeaminge i rsPmeH ani noNA@raminegthypglycio aci d sé¥fénce
gwen in Rygu 2A forphgpen beagon. i lifle 15 of hygmp beacon
may be Hi fgg%b‘%%}'g%@ﬂ% short Porm is al gg(aeaélsﬁ?éélbﬁ%bs r%t hesi ze chemﬂcal ly.
15 EXAWPLE-dlhePgRsadducinee beacDmilgene PCR-gmino®i-scthgibtatytesi gned f MNamdbbe
nucl eoti de sequence of beacon_to yield a PCR product of |69 bp. These
primers sheeBsdwlieycineyi el ded PREYCor r ectnePBRlaBRREHr oduct with P<LYRRor nys

20 obesusnhy | am ¢ cDNA. of Psagr us genom ¢ DNAwinel ded

t he saneslg%glg%’s)gycﬁ;ﬁca al so, i]!r?'glﬁéati ng m?y}?%lgggéare no introns l\mht%hi n the
gene. PCRDwasethlybetinenihor mred Dmnleunan gr(@wadaliktgiiglyde sanme siNgn pr oduct
was detected, copfirm ng that_the beaco epe is also, found in h ns. 25
EXAVPLE 13% ¥Q’H§théﬁest ri but PBATof bea‘gdﬁaﬁ%‘n&@@é’s@f%n in Ps nys
obesusis JREMBEIHAhyEEREnNAS BPReESSed RiThidkidrAiydigyel s in dgu tissues
tested i n Psarnnoni ys obesus (hypothal anus. |iver, adll/ pose tissue) skel etal
nmuscl e (dstmoibpipralms) , hear tDmpencr easN-(kdrbersynedylghi@ingpl een) . Nasp 2. APR
20Q2 -39

D-c¢-methylserine Dmser N-cyclobutylglycine Ncbut
D-a-methylthreonine Dmthr N-cycloheptylglycine Nchep
D-a-methyltryptophan Dmtrp N-cyclohexylglycine Nchex
20 D-a-methyltyrosine Dmty N-cyclodecylglycine Ncdec
D-o-methylvaline Dmval N-cylcododecylglycine Ncdod
D-N-methylalanine Dnmala N-cyclooctylglycine Ncoct
D-N-methylarginine Dnmarg N-cyclopropylglycine Ncpro
D-N-methylasparagine Dnmasn N-cycloundecylglycine Ncund
25 D-N-methylaspartate Dnmasp N-(2,2-diphenylethyl)glycine Nbhm
- D-N-methylcysteine Dnmcys N-(3,3-diphenylpropyl)glycine Nbhe
D-N-methylglutamine Dnmgin N-(3-guanidinopropyl)glycine Narg
D-N-methyiglutamate Dnmglu N-(1-hydroxyethyl)glycine Nthr
D-N-methylhistidine Dnmihis N-(hydroxyethyl))glycine Nser
30 D-N-methylisoleucine Domule N-(imidazolylethyl))glycme. Nhis

D-N-methylleucine Dnmleu N-(3-indolylyethyl)glycine Nhtrp



EXAMPLE 14 Hypot hal ami ¢ beacon gene expressi on Hypot hal am ¢ expressi on of
t he beacon gene was significantly correlated with body weight and 5 plasm
insulin concentrations in Psanmonys obesus (Figure 3). Correl ation
coefficients of beacon gene expression with body weight and plasma insulin
were all markedly inproved after six days of leptin admnistration (Figure
4). Neither Adipose tissue beacon gene expression or |iver bezfcgnmg;@r%[lz
expression were significantly correlated with body weight or circulating
insulin levels (Figure 5). Expression - beacon was not related to obesi ty
in tissues other than 10 the hypot hal anus. EXAMPLE 15 Leptin treatnent 15
Leptin treatnent resulted in an increase in beacon gene expression in the
hypot hal arx&N-methyHesigr oup A, | Ramlyani mal ¥-bethylhp-adiifdbatyspice i n t h&lnubge

B i | Fj 6).. | t t . i i di
o oo P v R el T tiiey OGRS, ovi Do reeReH G one T | SER e <
and siml @-Mmemgmgﬁl% in | epbhdlomesi Stﬁ%etﬁﬂ@?&o&h@ﬂ&arﬁn@ri mal s Npfdpeyr €

7). 20 EXAMPLE 16 Nicotine treatment Nicotine treatnent failed to have any
ef fect s olN-betytglyadmme expressVaa i n ei t Re¥-mefipdpticaylalanme25 or adPpowée

tissue ite significant effects of ni in reat ment on body ight and
f ood ing:%gm(e%yg‘tﬁﬁgo'é?pm*ﬁtgse I}%B%‘ﬁl ts sulg' Y C?th%mg?ef ects of |ept ﬁﬁm%ro

t r eat nent mn-@@@?%mg@%pr §Ri on ar e DIN-hetvisetindependent of bpdsayei ght
and lepttn specific. 2 ARR 2002 -40 EXAMPLE 17 Chronic beacon_studies
Chroni ¢ studrasthlprepybghginet edVleh t hr ee IMbopthydhreosidnonys obesuBnmghrio
The Psamws S ony c cl assi;f§ ed. .l nt ree groups based on
t heir bl ood Qrfl(gtgg@ﬁpg)ﬁggl} nsul ﬁm’%@/el S 3%1'( P g?gfs?ylg]y%ré% ~n the @5 state
(Barnett @tNahethfl®@4¢ipe | n esswime) G ouY-nisthida-Bapte@alaginoup of anNmahs

G oup B is an obese, non-diabeti cpj;roup of animals and Group Cis an obese,

;- NORWmsthydm

di abet il® &rYupetbyivaliienal s. GRAMY amigg ycose s 8 MHwpen

cgl
NORMOI NSUL | Sarvrid syl in s | mJ L GROU : (CEM C - ose s
B | o IVREG Rs FEm ¢ ° R8T e Ryfery YEHYPERMM C -
A ucose >L&-busflgly8R&RI NSULI NEMIBug | nsul iNv(thichibhyi)glydine20 When conieysed to
nor nogl ycem c and nornoi nsulinemc Goup A aninmals, Goup C Psa nys
obesus de eqlﬁ'ﬁgal}émﬂ%nber of ab%ég mal i ti ePeHf ®ng hyper gl ycem am)"[I!’)en
hyperi nsut ifdgiShBenvidisligased f gfnstores, ngq,)é hidhhe €l evated trighpceride
and chol esteﬁ{c?lp In vel s and hyperleptinem a eBdét\@netteet al, 1994b). These
changed5r Epr-psdnytargome of t heMery f eat ules-m&hyhspatagineet abol i ¢ syladknone or

Syndrone X. Previjous studies ve shown that jndividual aninals

p?/ogr ess g‘r"bﬁ‘ﬁﬁ’ﬂ%@%‘? ve in %Pockme%??%t)@f{jb“fﬁéﬁ?@ oup A tg&é’utgo C
(Shafir ang, FdihgRYstein@93) . HOWRYEr the mehaboleiyidgndhysi cal abngeaalities
denonstrated i n"obese G oup C PSamonys obesus may 3U be corrected by

di etary nlai-pethylglusamingi et ar yMebst ri ct i bno-snaghylglutaratd y reduces Bdgip

wei ght 2 2 .R.2002 -41 . ood gl ucose an | asma i nsulin

congen% ralriaélﬁ'gtﬁ\( SAE et at ?/8‘15994a)g. i(ﬁ‘iz'ﬁ%%yqlﬂcg‘?opiﬁf‘mm? ot al YMiReh 1 v
cannul 26 dméhykdoldddiies Wer emaiar oni cal Ny(2-REmgREIo¥hYHizly&ige Chem aahéty

synt hesi sed short form of beacon (33 ami no acids in [ength) dose =

| 5ug/ day)L-9-mgthyldaucignt r ol anVhell s (28 hremetyllysieal ) were i nfusédiysi t h

sal i ne. se oup of apd mals wer reated w t.nh neuropepti Y which
i's knomﬁfgrﬁﬁé@égeggg%ggy weilgllh'?@and fogb&'fnﬁ?t‘gﬁ%grw e punps are es?gned to
deliver dohuhéthyinboaline days awmgvhpody weLghinetytbrhigigifle i nt ake wer e M@rii t or ed
on a daily basis over this tine period. 10 The results are shown in Figures
9-11. Fi dufasctbyplenyidaning conhe son bebweltybelis and sal i ne Mpro

adm ni 4 njat,i anmonys us as ni od i nt ake, | ative
f ood i%gta grgér}?lg%rg% wei ght ﬁg%ge. Fi ggme}s“%ﬁ@ﬁ?%%’s‘{ﬁ‘gw food inta eﬂger day

for Goup,-&qmahﬁngip@pl?aﬁmmnym[x?besus aga-metiyiyRdingl t h beacon omMigal i ne.
Figures 11 A-C show cunul ative food intake for Goup A B and C Psammonys
obesus adm ni stered with beacon or saline. 15 The chronic studies indicate
t hat beacon acts in a simlar fashion to neuropeptide Y by increasing food
i ntake and body wei ght. Over the 7-day treatnent period of the Al zet punp,
food i ntake/ day was increased in beacon treated animals conpared to saline
controls with a maxi mal increase (~ 20% at day 5. Simlarly, cunulative
food i ntake and body wei ght was 20 greater in the beacon treated ani mals
conpared to saline controls.



When the animals are divided into groups of A, B and C, it is observed that
the increases in body weight and food intake foll ow ng beacon treatnent are
nore pronounced in the C (n=7_ animals. There was little difference in body
wei ght and food intake for beacon treated A (n=9) 25 or B (n=13) aninmals
conpared to saline treated B aninmals (n=13). EXAVMPLE 18 bea@oh xpgneqy2
expression 30 Studies were conducted to nonitor the effects of expression
of the beacon gene in P. obesus Psamobnys obesus. The results are shown in
Figures 12 to 14. The expression of beacon 2 2 APP 2t102 _ 42 _ increases
inall Goup A, B and C P.sammonys obesus with increased body wei ght or
percentage body fat (Figures 12 and 13). G oup A aninals expressed the
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t ar get pr%ﬁ%ﬁgﬁgé}ﬁ@%‘%ﬁ and reverse pr?%gér@},dmgf@l%w&ﬁ%i ch are specific for
t he t ar get-cabsuyene®2-dipienpl- obNmbs | abel l ed at the 5 end with a reporter
dye and at the 3' end wth a quencher dye and while the probe is intact the
proxi mi ¥ yetBHarpiRa)cyeloRtaRaie r educes the 10 fl uorescence emitted by the
reporter. The probe anneal s downstream from one of the prinmer sites and as
the PCR progresses) the 5 nuctease activity ol Tag DNA pol ymer ase cl eaves
the reporter dye fromthe probe. Once separated fromthe quencher, the
reporter e errors a characteristic fluorescence. .15 The ABI Prjsm 7700
Sequence C?‘)éisg‘é‘ie(frcaﬁé’gu gbfﬂrﬂ‘@’f‘?l‘ettﬁé Ise 3PqonforgiHons. Pyug 0‘8?'5518?%‘8“% a

fibre optd&EROLSScHR ¢ ”n&fongﬁnﬁﬁrggée?s WMRink 3CHE] UPARS RGBS wallinsgii9n=¢at a

produced during PCR is collected once every fe econds and travels back to

t he COD dureraidebpdes MN-bydroSohitairimadertstdrs and heteiSebjiunguenabegagente whiphgiseatly
anal yses the. data and arrﬁl i fication t% are %)rod.gged f%r each sarg)éj.e
al | owi ng ‘U8 HSRPPSFALRE MNRYY F‘é&‘ﬁé&gy QELLCF GGG AN #1oUT BERPSPeANy
speci fi ¢ r@Ritean@ely saeiAaRaamidiaR Clithid Moidty ESIEPé @Ml Edeqr AdT®). Iaiadditibm, ti me
during cycling when anplification of a product is first detected rather

t han t he P§RBdmtcapfbeson tigngilregnsifainad By, fore@mpifrincorrorationcqfds, angrly, -
hi gher t 0t . i i.al i.ani i .cant
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Probe 6FAM TGGTAATAAAGCTCCAGGT TCATCCCATCG TAMRA % SEQ. 1 D NO 10] . .
( 6FAMET | 8B rwide band bayern Be Nignd Q srmnmAvgRRithiEde ehals osfetwseiaside chain

CAAACT QIDNO11 ] Priner ~ 2z a~~ 2~0z - 43 Reverse

GT@%@@@%{% ‘I'D NO:12] Prinmer EXAMPLE 19 5 Effects of insulin

on beacon gene expression The effects of insulin on beacon gene expression

are shown in Figure 15. The data show that .increasing |evels of insulin

fesult's P sEchRe IHGONS A OdHF lae%mes&h*a’é@gg _ﬁﬁieﬂwé&oi%@%ﬁ 4SR GV Rat

beacoriogg(q}ﬁm%gﬁ{igﬁﬁ SocdisSorXof 86 ﬁgsti'crbu%fﬁ)g@sbm ically disturbed aninmals and
r 0

insulin retards 10 beacon expresSsion. se skilled in the art wll
appreciate that the invention described herein is susceptible to variations

and nodi fjcatians.other than those specifigcally described. It is to he
Cinder st o5l BAEERSB 4 RASHE POTIT (A Bsageoan of STioke G FaPROmalFtIes capable
modi fi capf adbdlulaling dxpYRBbh VT Bdadéh 0P GhotilRAind! fhe OlctidRy bPBeddoBPS MJaBREME €S,
conpositions and conpounds referred to or indicated in this specification,

i ndi vi duedntgmpdateccoy the ptesens lipventiomnl inghydesagbnaits ansloanitdgoaisised easbn grgressivm. or

nor e i.d ste or features.. . . .
BB ﬁ.%agomsts 8PpCon expression include antisense molecules. ribozymes and co-suppression

- molecules. Agonists include molecules which increase promoter activity or which interfere with
negative regulatory mechanisms.  Antagonists of beacon include antibodies and inhibitor
peptide fragments. All such molecules may first need to be modified to enable such molecules
to penetrate cell membranes. Alternatively, viral agents may be employed to introduce genetic

30 elements to modulate expresston of beacon. In so far as beacon acts in association with other

genes such as the ob gene which encodes leptin, the therapeutic molecules may target both the
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amount of a molecule for a time and under conditions sufficient to increase or decrease beacon

activity. The molecule may be a proteinaceous molecule or a chemical entity and may also be

15 aderivative of beacon or its ligand.

Modulating levels of beacon expression is important in the treatment of a range of conditions ~
such as obesity, anorexia, energy imbalance, diabetes, metabolic syndrome, dyslipidemia,
hypertension and insulin resistance. It may also be useful in the agricultural industry to assist
20 in the generation of leaner animals, or where required, more obese animals. Accordingly, the
mammal contemplated by the present invention includes but is not limited to humans, primates,
livestock animals (eg. pigs, sheep, cows, horses, donkeys), laboratory test animals (eg. mice,
rats, guinea pigs, hamsters, rabbits), companion animals (eg. dogs, cats) and captured wild
animals (eg. foxes, kangaroos, deer). A particularly preferred host is a human, primate or

25 livestock animal.

Accordingly, the present mvention contemplates in one embodiment a composition comprising
a modulator of beacon expression or beacon activity and one or more pharmaceutically
acceptable carriers and/or diuents. In another embodiment, the composition comprises beacon
30 or a derivative, homologue, analogue or mimetic thereof and one or more pharmaceutically

acceptable carriers and/or diluents. The compositions may also comprise leptin or modulations
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The carrier can be a solvent or other medium containing, for example, water, ethanol, polyol

(for example, glycerol, propylene glycol and liquid polyethylene glycol, and the like), suitable
mixtures thereof, and vegetable oils.
15
The preventions of the action of microorganisms can be brought about by various antibacterial
and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thirmerosal
and the like. In many cases, it will be preferable to include isotonic agents, for example, sugars
or sodium chloride. Prolonged absorption of the injectable compositions can be brought about
20 by the use in the compositions of agents delaying absorption, for example, aluminum

monostearate and gelatin.

Sterile injectable solutions are prepared by incorporating the active components in the required
amount in the appropriate solvent with optionally other ingredients, as required, followed by
25 sterilization by, for example, filter sterilization, irradiation or other convenient means. In the
- case of sterile powders for the preparation of sterile injectable solutions, the preferred methods
of preparation are vacuum drying and the freeze-drying technique which yield a powder of the
active ingredient plus any additional desired ingredient from previously sterile-filtered solution
thereof.
30

When beacon and beacon including beacon itself are suitably protected they may be orally
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CURRENT APPLI CATI ON DATA: (A) APPLI CATI ON NUMBER: PCT | NTERNATI ONAL ( B)

FI LI NG DATE: 30-OCT-1998 (C) CLASSI FI CATION: (vii) PRIOR APZ %QFPS %{]PATA
(A) APPLI CATI ON NUMBER PP0117/97 (B) FILING DATE: 31-OCT-199

CLASSI FI CATION: (vii) PRI OR APPLI CATI ON DATA: (A) APPLI CATI ON NUMBER:
PP0323197 (B) FILING DATE: 11-NOV-19924(-C) CLASSI FI CATION: (viii)

ATTORNEY/ AGENT | NFORMATI ON: (A} NAME: HUGHES, DR E JOHN L (C)

REFERENCE/ DOCKET NUMBER: EJH AF 2 2 APR 2002 - 48 (ix) TELECOVMMUNI CATI ON
| NFORMATI %lnuﬁs&}edTEi;EEﬂﬁmE with An theB2hkhe O Avi(tB)n aBEbERBY ed#ié cAnOR bdit 2nar0
(C TELEX: AA 31787 2 APR 2002 -49 (2). I NFORbI ATION FOR SEQ I D NO 1:

(i) SEQJEN@EW@QW@FERPWﬁ@B?”(gQ)dUEEWH oeaznqaﬁecosmr%%f(%nwrt@i:@s ALIE M ¢

2.9 STPASTRNGES el SRR L e
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ATGATTGAGGTGGT TTGCAAC. GAC52|VEt I | ed uVal Val CysAsnAspl15CGTCTA GGA AAG AAA GTC

CCC GTT SARGTaECRREATOOSIEHCATYICFCEND: GREgnepys, |SyBipsy walgsy. andghe/dike. Such
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ACGATTTTTAAGGACCATGTATCTl%L\ésI le Val lLeu Lys Lys Trp&r
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TOPOLOGY: Cdmma (1i1) MOLECULE TYPE: protein (xi) SEQJENCE DESCRI PTI ON: SEQ
| D NO: 2:

The tablets, troches, pills, capsules and the like may also contain the following: A binder such
15 as gum tragacanth, acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a
disintegrating agent such as corn starch, potato starch, alginic acid and the like; a lubricant such
as magnesium stearate; and a sweetening agent such a sucrose, lactose or saccharin may be
added or a flavouring agent such as peppermint, oil of wintergreen, or cherry flavouring. When
the dosage unit form is a capsule, it may contain, in addition to materials of the above type, a
20 liquid carrier. Various other materials may be present as coatings or to otherwise modify the
physical form of the dosage unit. For instance, tablets, pills, or capsules may be coated with
shellac, sugar or both. A syrup or elixir may contain the active compound, sucrose as a
sweetening agent, methyl and propylparabens as preservatives, a dye and flavouring such as
cherry or orange flavour. Of course, any material used in preparing any dosage unit form
25 should be pharmaceutically pure and substantially non-toxic in the amounts employed. In
addition, the active compound may be incorporated into sustained-release preparations and

formulations.

Pharmaceutically acceptable carriers and/or diluents include any and all solvents, dispersion
30 media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents and

the like. The use of such media and agents for pharmaceutical active substances is well known



Met Ile Gu Val Val Cys Asn Asp Arg Leu Ay Lys Lys Val Arg vVal 1 5 10 15
Lys Cys Asn Thr Asp Asp Thr Ile Gy Asp Leu Lys Lys Leu Ile Ala 20 25 30
Ala Gn Thr Gy Thr Arg Trp Asn Lys Ile Val Leu Lys Lys Trp Tyr 35 40 45
Thr Ile Phe Lys Asp His Val Ser Leu Gy Asp Tyr Qu Ile Hs Asp 50 55 60
Ay Met Asn Leu Gu Leu Tyr Tyr @ n 65 70 (2) | NFORVMATI ON FOR SEQ I D NO: 3:
(i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 391 base pairs (B) ZYPEAPRMWOIZI c
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA
(xi) SEQUENCE DESCRIPTION: SEQ ID -25-

NO: 3: ATGTTCAACACAGCAGCCATCCAAGGT CCTCTAATGT CGAGGT CGGTGT TACTAACT CCA60CCAAACGT
TGCTGGECAGATCCTTTCTTTCAGGCGCAATTCACGT TGTGGCTACTGTGGTAL20GCCCCTGAACTTCTTTGACT
ATCCCCCEG THAMOS Sap(HaR S afcd sl Anly TEohAEHudAIA®EN A b dgEh CARLA MBhERIE AANAAT dEVEGGTAC
ATAGAGACCCT CT AATACT TTAGGTGCT240ACCCTACTTGGACCTCGAAATAATGGTCATCT CCCCTTAAGGAG
GT GGAACGHITFEEIAAS AT RSP AIRAT R PRISEIRAICT CTHRBISARSRIRARUNACAAT T

CACA360T S)  (2) | NFORMATI ON FOR SEQ
ID NO: 4: %EW%&% Wﬁ%’of BREfH 16 base pairs (B) TYPE:
nucl eic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE

TYPE: DNA (xi) SEQUENCE DESCRIPTI ON: SEQ | D NO: 4: Gg#nm TG (2)
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b C

rear (e Yty fPadtabe D R e hettinelelho BRI
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CHARACTERI STL CS: (A) . LENGTH: 20 b B | id.(C
AT LS g oSl T o bl el & oS
SEQUENCE GLAACA - ORMEL ON
FOSU SEQ |ID%I?%io:mli7°:pﬂtf'fq)\ﬁl %%%%Eik\%ém%ﬁc r%TﬁF ! @T;;TE;CSHE céol"é?’Ag‘-{)l LENGTﬁﬁggz%elcgdgse pauIr rs -
(B) TYREthemootigbsagacing fo1D)s mm\mm disitaey] oy 410 dlﬂa@meﬁmemmewmel i)
MOLECULE TYPE:, DNA . EQUENCE DESCRI PTI OV SE

ATCCCATCERiqye Shagcisri ‘%66‘3 LIvg gnasesiabag E‘?P%“F“‘aﬁv‘gﬁaéﬂﬁf cfiest ‘P%ﬁﬁ%‘%\%ﬂ ON

FOR SEQ hfy ) @e limitations inherent in the art of compounding such an active material for the

treatment of disease in living subjects having a diseased condition in which bodily health is
impaired as herein disclosed in detail.
15
The principal active component may be compounded for convenient and effective administration
in sufficient amounts with a suitable pharmaceutically acceptable carrier in dosage uhit form.
A unit dosage form can, for example, contain the principal active component in amounts
ranging from 0.5 pg to about 2000 mg. Expressed in proportions, the active compound is
20 generally present in from about 0.5 pg to about 2000 mg/ml of carrier. In the case of
compositions containing supplementary active ingredients, the dosages are determined by

reference to the usual dose and manner of administration of the said ingredients.

In general terms, effective amounts of beacon will range from 0.01 ng/kg/body weight to above
25 10,000 mg/kg/body weight. Alternative amounts range from 0.1 ng/kg/body weight is above
- 1000 mg/kg/body weight. Beacon may be administered per minute, hour, day, week, month
or year depending on the condition being treated. The route of administration may vary and
includes mtravenous, intraperitoneal, sub-cutaneous, intramuscular, intranasal, via suppository,
via infusion, via drip, orally or via other convenient means.
30

The pharmaceutical composition may also comprise genetic molecules such as a vector capable



(~) SEQUENCE CHARACTERI STICS: (A) LENGTH. 20 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE '~~E: DNA
(xi) SEQUENCE DESCRI PTION: SEQ ID NO B: GGCTACAGCT TCACCACCAC (2)

| NFORVATI ON FOR SEQ I D NO: 9: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 13
base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) 2TORRAOGEN?
linear (ii) MOLECULE TYPE: DNA (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO: 9:
GCTTGCTGAT CCACATCTGC (2) | NFORVATI ON FOR SEQ I D NG 10: (i) SEQUENCE
CHARACTERI STTCS: (A) LENGTH: 30 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 10: 20 20 TGGTAATAAA GCTCCAGGIT CATCCCATCG
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STRANDEDNES&! ag{uﬂé ﬁfpf?éiﬂd ACPR ARTRYLY( ﬂei) © YRS E P TS VPRMPENARS (A Tial
SEQUENCE {ERGRI PTION: SEQ | D NO: 11: CAAACTGGCA CTCGTTGGAA 20 (2)

| NFORVATI ON FOR SEQ I D NO: 12: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 19
base pairs (B) TYPE: nucl eic aci d (C) STRANDEDNESS: si ngl e (D) TOPOLOGY:

| i CULE TV s ENCE DESCR! PT. | D NO: 12;
G oo GHEURRR GO B PR ROATeRe [ RUPRIES [ petsp

CHARACT ERleBibh s a{nﬁ)ho $Qh mgd@%r@ bé BlonbdiBkal d%tp@l;@l&xaa&iddné@e
STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: DNA (iX)

FEATURE: sekytediipm/namyallcpsursg anmmtrq:m beaconjqyznayxe) spegifiEaligEraised to beacon

DESCRI PTI D NO:.1 ATGAT ﬁm
agnet || ed’ &?SF%Y“C}P%‘SO eeﬁ %FPPQEaﬁaE@gaqi%sg RN AT A
CCAT CCCERAHioTd ARCARSETIG e -E@@‘é\be assocxated w1th a carrier molecule. The antibodies and/or
96Lys(%/sAsnThr AspAspThr | eGIdyAspLeuLysLysLeuI | eAl a202530GCCTAALO02Al a

0 rccombinant beacon or its derivatives of the present invention are particularly useful as

therapeutic or diagnostic agents.

For example, beacon and its derivatives can be used to screen for naturally occurring antibodies
to beacon which may occur in certain autoimmune diseases or where cell death is occurring.
15 These may occur, for example in some autoimmune diseases. Alternatively, specific antibodies
can be used to screen for beacon. Techniques for such assays are well known in the art and

include, for example, sandwich assays and ELISA.

Antibodies to beacon of the present invention may be monoclonal or polyclonal and may be

20 selected from naturally occurring antibodies to the beacon or may be specifically raised to the
beacon or its derivatives. In the case of the latter, the beacon protein may need first to be
associated with a carrier molecule. Alternatively, fragments of antibodies may be used such as

Fab fragments. Furthermore, the present invention extends to recombinant and synthetic
antibodies and to antibody hybrids. A "synthetic antibody" is considered herein to include

25 fragments and hybrids of antibodies. The antibodies of this aspect of the present invention are

- particularly useful for immunotherapy and may also be used as a diagnostic tool or as a means

for purifying beacon.



2 2 APR 2072 -54 (2) | NFORMATI ODI FOR SEQ I D NO:14: (i) SEQUENCE

CHARACTERI STICS: (A) LENGTH. 33 amno acids (B) TYPE: am no acid (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: protein (xi) SEQUENCE DESCRI PTI ON: SEQ
D NO:14: Met Ile Au Val Val Cys Asn Asp Arg Leu Ay Lys Lys Val Xaa Val 1
5 10 15 Lys Cys Asn Thr Asp Asp Thr Ile Gy Asp Leu Lys Lys é§§ IIS Al a 20
25 30 Ala -ss CLAIMS: 2 2 AP R 2002 1. An isolated nuclei o dcABRndfllécul e
conprising a sequence of nucleotides encoding or conplenentary to a
sequence encoding a protein or a deri¥ative, honol ogue, anal ogue or mnetic
t hereof wherein said nucleic acid nolecule is expressed in |arger anounts

i n hypot hal amus tissue of obese animals conpared to | ean animals. 2. An

i sol at ed Mx@h%l@gﬁééxﬁ@drﬁi%%i@s amoy el & {cPeehl faf Badomp@Edhy) THedamicl &il€
acid nol ecul e encodes an am no acid sequence substantjally as set forth in
SEQ | D NObeimpor®HQ foDenNmpid agra meanafomisreseing ferelgudlh eEbenson iya aell st 060! o

simlarity, tao.all or art. thereof of i .. i n tide
equence SanaiTeed o PlrirR B 88 ulie bR b ML g BBy B fipRlal0)

st ri ngencfyuigONechnighss @k ttssays coMBmpfudd Bhéein e kedven 8cihd apDdRCidtiade, for
according to claim2 wherein said nucleic acid nol ecule conprises a

nucl eot dxamplsu edavichassavand BUISAas set forth in SEQID NO1 or SEQ ID

NO: 13 or a nucl eotide sequence having at | east about 30lo simlarity to all
or part of SEQID NO 1 or SEQ ID NO: 13 and/or is capable of hybridizing to
SEQ | D N Is withinSh€xddpe MOthisInweadar tol imudetany sgend yntibodids (momscl@tal, 3 clehal An

i sol ated nucleic acid nolecule according to clajm3 having the i denhi@fyi ng
char act erqrdiaggenisiofiaptiberticrd depege inthe fir .m%HOP%dof}“é‘ge@eﬁﬂ’éF‘&??fi ahavg ReHecul e
accor di ngpt f-a sQ&ﬁld%ti&Jd?és'?ﬁagébetLQe in BB a%gf‘s&}fﬂﬁ‘i@i arlibodly RUYBE u9&d

Psamonvs obesus. 6. An i1sol at nucl el c acid ecul e according”to claim3

| i gat etD orith wsethmaycialinascileble astcimmueacglchulinmsingbedye . A1y anttody sie cattenipjatast ei n

or a derivative) honol ogue) anal.ogue or m i c thereof which is produced
in a | ar FEFRIGIGESs Ay “ﬂ%B&X IF‘PSF’&W%%WX L8 n‘%&’e?ﬁ?@se ani mal s conpared to

| ean ani mal s. 2 2 APP 2002 -56 8. An isolated protein according to claim
7 conprising an am no acid sequence substantially as set forth in SEQ ID
NO: 2 or $Eth polyhlonaldandmenochnaimniibpdics arg wbtairablechyi imgnunizatiem with3be enzyme
simlarity to.all,or part. of.. SEQJD NO:2 or SEQ ID NO:14. .9.. An.isol ated
ot ot &1 - SEEtHE A SeLPES RS R IRy ot o8 Apiniag bRt types
nucl eofs @e sS8AHERER kabRA iRtHel . | BolfSosR ketaAkd [2sd PrefliEfed!tdt bl rbla@lelPleRim
NO: 13 or a nucl eotide sequence having at |east 60%simlarity to all or
part of Srared hydniccton sEQsYiRbOat@atenheimal with ap affeaivefamppot plbedcar aro SEQ
ID NO 1 qr..SE : r low stringenc ondi tion t:42C. 10
conposi tlg%%églg%% 1s}|QF1‘33;0§’<3C%ggcgltnéisnmzrinc%cg(())rrn ?enﬁm%gﬁ grﬁglséfﬁgn%?&gl% Sr%sab/’y %“8’%5 or a
deri vat i vie;, kduavdind@uoadasrdegethnijuesi ARhoupht MEbEIMEs roda@dedagahis ShetBdd are
ant agoni st__t hereaof together with one or nore pharnaceuticall ){) accept abl e

t c

carri er s Udizaple in Wityaly3ny type of ipmypeassay they apg geaeray less Sppediveeanppf Yeng

adm niygt g&ieﬁ'tgal%gteﬁ?xie‘ki?)'r@{&E:Ir)é@dy%{.eat ment effective anmount of a protein
cl al

according to any ore o to 9 or a derivative, honol ogue) anal ogue
or mnetic thereof or a genetic sequence encodi ng sane or an agoni st or

ant agoni of said protein_or genetjc sequence for a tinme and under
condi t i oiée ussr 9fj rponarionphantibpdies 11t FimoEssay 5 pariHaTlyRIclsEed Pesades el ai m

L, s ek e e PR R Bro SRR i

hyper t enei lybridowolf @l linexsfiol monodsna hatiteely pt@iuchonrddrived bgffudingat manodriarcell

Pr e"e% | E:% a(rjng ?ysnilpth%cgrtgs s%ns?tlilzt():jd ggaafiﬁst t %iir%mg%grf]:gig p(r:c%gr%[iiog ic;?ngbe done by techniques

- which are well known to those who are skilled in the art. (See, for example Douillard and
Hoffman, Basic Facts about Hybridomas, in Compendium of Immunology Vol I, ed. by
Schwartz, 1981; Kohler and Milstein, Nature 256: 495-499, 1975; European Journal of
Immunology 6: 511-519, 1976).

30

Another aspect of the present invention contemplates a method for detecting beacon or a



adm-rustering to said subject an antagoni st of beacon or beacon gene
expression for a tinme and under conditions sufficient to reduce the |evels
of beacon in hypothal amus tissue in said subject. 14. An antibody to a
protein according to any one of clains 7 to 9 or a derivative, honol ogue,
anal ogue or mmnetic of said protein. 2 2 ~1 P R 2002 -s7 1% An_ant i body
according to claim 14 wherein the antibody is a nonocl onal Zob0lky . 2008
Use of a protein as defined by any ong,of clains 7 to 9 or a genetlc
sequence as defined by any one of cl af¥s 1 to 6 in the manufacture of a
medi canent for the treatnment of one or nore of obesity, anorexia) energy

i nhal ance or diabetes. 17. A nethod of detecting beacon or a derivative or
homol ogue dedigtieotr fomolpgps met@f it bigkagisiabsaraple Homet HBIECE FH MCIHGOBTREAEL | ng
sai d bi ol 2 ' C(?tlmgts ?@? blcg?glﬁ% n%) Zntwltlﬂogr}/ aﬁu?lf ‘H#E§p%01§9rfopq)%§95}1 §¥ 1Est fnugemc

antigenic cgud ues for nder con

suf fi ci entedvafived of RoFRbIBuck Porfadinid MaAGnddiedndigdL Siffiaiens furd c@ﬂmlﬂx&& forfh8 ané

met hod for detecting expression of beacon or its derivatives or honol ogues
in a tissthengaigpiing Rrdorampleubj ect, said nmethod conprising detecting the
presencs or anmount of beacon TRNA i n said sanple. 19. A nethod according to
claim17 or 18 for use in determning the risk of devel opnment of obesity,
anor exi a, TRO @k@¥ndendiahaempledli g hRtfi@sive rcse&tadopxlemcswfdfem) Tyis | dsgiyciany ae
hypertensi on and/or insulin resistance. .AfE. AuSY. Af Hy

3. Af1 9. Anquangitaied Af perpifquantjtatad jf detoAMINARPIORPBSItyAP dAVGAPPAPReSlN@r other conditions

ﬁ A9AI ArA& @Q&I“’FWWW ﬁ@ég‘ﬁ% eAﬁ@ﬁf A@iﬁ ?LZA& Al 2. A93. AY

CACA Y. AyOr. AA) Ay[r A@L. A 9P\ @Tp. So r
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o o et Dateoh fraker bepbe] ]w&a@%w?]@ﬁ A A R
ca] ca] ca] m]mkgz]&@m@a ol GakGRl L AF Gaheihea) erhhqlesatcAkaalie 3 &alkakea] cal

ca] ca] ca]ca] ca]cal %8&@" "' 5(((K))) g)E )) 9***:
+,,0,],, *by reference+o. U$ UHakefrd\NAJsc 4]0d £]063] '&a‘]rZ:"a}'ic%at]cté]Od&péa] CBiesa] dfajoussd] ca] ¢

aJ ca] ca] ca alcalca ca ca cal . B/ /50B0J slyl
ool sal sl selcalstlsesal gl bt e oS LR 2Ly
a] ca] caU] zah er\d4pional orlgedlis@biading assays. These assays also include direct binding of a
a] ca] ca] caV] ca] caV] ca] caV] ca] ca] ca]gca] ca] cal ca
06U6\ 6%66@?\1\%?@?1880 8¢88891999: : R j;m

;ztoj e [ Vkfa\ W ca] ca] ca] ca] ca] ca\/] ca] ca\/] ca] caV] ca] ca] ca] caV] ca] ca] caV] ca]
ca] ca] caV] ca] caV] ca] ca] ca] ca] caV] ca] caV]ca] ca

; <<v<} %ﬁ@ﬁ&sﬁy—sﬁzﬁﬁa@m@aﬁaﬁaﬁ%«i _armmpaR hséivakkdya\ Karlnr} sadcaNbeal caVv

] ca] caV] ca] caV] ca) ca] ca] caV] ca] ca] caV] ca] caV] ca] ca] ca] cajc \g ca] caV] ca] caV]
ca] caV] cajfdhe sandwich assay technique exist, and all are intended to be encompassed by the present

L R TR A E R TR e e 1t b BRN SRL Sk o

ca] caVjee %llﬁs'ihﬁ&éhd)t EELEEBAE inttiblicbhchdtlWith the bound molecule. After a
JI'3sJ~JJ| wyl gfa\ Vkf a\ V] \/&?a] cal ca\/%ca] ca ca] caV] ca] ca] caV] ca] caV] ca]
ca] caV] c&péa %wa%]%ape&]a ap.clr capeaqd 8T dipe agfdigieag to “allow formation of an

2] ca) ca) S EaPeErl) ARIER PR Sy Rty Yl F AT SRy 001

a] ca] ca] mdléédhﬁﬁ&ﬁﬂ%df [p\"ddublnk]a’\cﬂdéﬁbfd stgfat, _1§I_hég bidedtand incubajedsattuuing ghleXV] V]
ol e el sttt el

T B RS G R L Ee kbR %?%@%%%)%hﬁ?%éi
P} PPPPEqqfPsigsil plodsceddy M repdreza hesdoniz) R aeduiia hmaglettbbicial qualicale alycahple] ca] c
a] ca] ca] ca] ca] ca] cal] ca] ca] ¢ca] ca] ca] ca] ca] ca] ca] ca] calt. u{ uubvvvGmMINZW whwi w
ul | || wj PREFX&NPE AR WiaiPleayi @i 4 ey e aﬂl@ajl@]ﬂd @&}R@&psa‘jl qémtﬁa]bérayléa] cal
d YTni d
Tea] carcavoe R AL TIE ) bR FE dat el NG T b ey
aV] ca] cahssay cia]wiitic dbthadagald amd belled anubody are added mmultaneougly to the bound
s(/w *PS&@fVaupkf a[ V] ] caV] ca] ca] ca] ca] ca] ca] ca) ca] ca] ca] ca] ca] ca] ca] ca] ca]c

a] ca] cA)] HF&@&]‘:@%‘[PGW %awa]l@al"@é‘y]tbﬁf’éﬂl]@éﬂm the: arn, ]mcludmg any minor
;r@;?w g&]n heaksrieadealoalsalsalanl sebrabiahiaksrleaksplen ool ©

@ X4GNQg] 57 | wr nhc’\Y] ]1]ca]ca]ca]ca]l ca] caj ca] caj ca] ca] ca] ca] ca] ca] ca] ca] cajc
a]J ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca]ca]ca] ca!  z7azYhTyl k#¥Mn-ytoje [V]]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] caV]caV] ca] caV]ca] ca
] ca\/] ca] ca] ca] ca] ca] ca] caI ~>@ )



ztoi d*Ykf "[V]] c]caV]ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca]caV]ca] ca]ca]ca]c
a] ca] ca] ca] ca] cal ca]ca]calcaV]calcaV]caljca " - % Mip| 6=Ch
{zupkf [ VKf [V]]ca] caV]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca
V] ca] ca] ca] ca\/] cal ca\/] calcaV]calcaV]calcaV]ca { 9|. APR 2002
& @W%B8{upj e [ Vkf [V]]ca]ca]ca]caV]ca]caV]ca]caV]ca]caV]ca]l ga%ca] cazjoca] ca
V] ca] ca] ca] caV] ca] caV] caV] ca] ca] ca] caV]ca]ca]caljcalca 8PW (Gh/ ACF J |
| vql ga\ Vkf " [ V] V] ca] caV] ca] ca] ca] ca\/]cﬁ taj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV
] cal] caV] ca] caV] ca] caV]ca]caV]ca]calcaV]calca !!."~""""## 3$$%
%o 9BBRBL >(O(((J)])) 1+, ,,,| val gb] Wkf "[ V] W] ca] ca] ca] ca] ca] caV]ca] caV]ca] ca
V] ca] ca] ca]eca)\:ﬂlua]gbedomax]xcbc]acal] maMpU@]aca]ewaqtcta]scaMppaf] (Ua:]osa])kya]:wa] cahwa
b-e-s-z- + 00 4445 5556! 6( 6¢f b\ C aj caVv

] ca][ ca] ca‘]‘E%ﬂséléT‘if%\‘]‘E‘s gﬁ]‘aﬂ? ESPIEA] g}]J %@%}“E’B ’éaﬁ‘ V{ﬁ' %E%{'}ﬂg ] ca
ca\/] ca] Caavl)ﬁﬁtl @ai%ﬁ%l%ggoﬂ %inbl 885490k AP AR6 \ex¥ends 16 Fermentation fluid and

; <<<ytojd ] ca] ca] caV] caf ca] ca] caV] ca] ca] ca] caV] ca] ca] ca] ca] caV] ca] ca]
ca] ca] ca]smpernatant fluid such as from a cell culture.
a] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca! <<===c=====R>] >>>??7$?2?9?????@
@ r Al w ngb] Xj d_ZU] ] c] ca] ca] caV] ca] ca] ca] caV] ca] ca]caV]ca]ca]ca]ca]c"a

] caV] ca] cpjcalipaviasd &W%Qﬂ QaheaksaMbsaddnahed used olymers being
r A{ AAAAc BqBBBB+Ch CCCCC EEEEE, FnFFFF} wr mherXj d_Z caj] ca] cajcal ca

] caV] ca] ca]lldaﬂ]ecaf}lwl]Wﬂa]l qm})@&]rww@amalj ahdorfdsar (P&])@BQRY cdpesglia] ca]

caV] ca] c

353k KK RRORIE R O B P e s e aiecon i S5 FRAp S TS PPl ca)
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V=VAW- WNWAK<XXYYZZZZZ#7378ZYZZZ| xsnid_Z]]c]]ca] ca]ca] ca] ca] ca] ca] caj

ca] ca] Ha]ccwa}l&ta?fca]oesa]@a]l&awae\qr@a] luaqlea]ocaqhaay ]a,capzic@x}g;at e dobageranabg a] cal
\"\ D\ A HNSNNNNN " Zhvh calc
B e e L

aJ ca] ca] Qlﬁén@ﬂﬂ&ﬂé&ﬁ&édﬂﬂ ﬁt@gmamfﬁmhadd 1h&ddal€ﬂd|fb @jx(QD@f time sufficient (e.g. 2-40
p' pFppzupkf [V]]]ca] caV]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] caVv
] ca] caV] EeET O5\AVERYBH] IE Sl lcenyeRiPbagatedsr ﬁBl%P@] EaeERs: ter &UEUP TP Armo
ooo o
) p' pFppzup I?pefat rff% é’ 53 C) ca cat]ucda]]% a‘] ang SUb']mclaﬁ’rg %ﬁ"é é{] tg 8 321 Og a,] g 8]18 a]nga] caV
] caj caI]Scﬂ\é]mn]nmﬁvl]peaM;am&ahb@dmbum] s idaajasais SRsREDANdAI Had@icdupats$ With
0, 0, 0, 0, ' -
]2' O@/f:B((&) @N%%égd é.\%tlb# 05%&%\% fo@@]fgéng&g Pyasc%g f@g/é(gc(opd antibody is linked to a reporter

SH10%&' ( ho) @é%qef&s@se&mnéﬁﬁéﬁ]é &98%%%%&90{«& Anlibo S TANEH ) - 5- LO%& () -
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10%&' ()-s7@10%& () 58#10%& () T

Enz X6 YNC! 109h& O%Ih& $10% h h& ():!S %;h..h
50510 R TA GRS P Sl aAd P Sl D et Rl o
10hh! '2535@&{3:%&&@2&(& hRBARIAYNG el tarbaRd Qpe €cific antibody which may or may not be labelled
h& ()-'e8}™7r @tg_I.O%&' ()-109& ()-!s$109%& ()-F!" s$109%&' () - F@ #10%&' () -
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Alternatively, a second labelled antibody, specific to the first antibody is exposed to the target-
first antibody complex to form a target-first antibody-second antibody tertiary complex. The

25 complex is detected by the signal emutted by the reporter molecule.

By "reporter molecule” as used in the present specification, is meant a molecule which, by 1ts
chemical nature, provides an analytically identifiable signal which allows the detection of
antigen-bound antibody. Detection may be either qualitative or quantitative. The most
30 commonly used reporter molecules in this type of assay are either enzymes, fluorophores or

radionuclide containing molecules (i.e. radioisotopes) and chemiluminescent molecules.
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1 T00ace (53309 settshintt WS chinec PERIBRES o SR RIPRE Hude, apatine
10%-3$& () HB'é hhOSe Séd lﬂéroﬁdé’sEBlBﬁS 236 pbsitile 1IOMPIRY (uoFoger(d%nb&rgs; Which yield
1094 $& () E 1006 $& ()-F" 109%$& ()-F"' a+3- 3. 373; 3=3>3H3eG+5 10%+$& ()-F"' a

109%3$& ()@ ﬂuorfmwoé)mmthfo%%&hq phrpmogenig sylaserates noiqdsabag O sk gaszerths
10%F$&Ilé)enz}rge/ Cf%g‘lle(d) anubody is added to the first antibody hapten complex, allowed to bind, and
then the excess reagent 1s washed away. A solution containing the appropriate substrate is then

added to the complex of antibody-antigen-antibody. The substrate will react with the enzyme

linked to the second antibody, giving a qualitative visual signal, which may be further

quantitated, usually spectrophotometrically, to give an indication of the amount of hapten which

15 was present in the sample. A "reporter molecule” also extends to use of cell agglutination or

inhibition of agglutination such as red blood cells on latex beads, and the like.

Alternately, fluorescent compounds, such as fluorecein and rhodamine, may be chemically

coupled to antibodies without altering their binding capacity. When activated by illumination

20 with light of a particular wavelength, the fluorochrome-labelled antibody adsorbs the light
energy, inducing a state to excitability in the molecule, followed by emission of the light at a
characteristic color visually detectable with a light microscope. As in the EIA, the fluorescent

labelled antibody is allowed to bind to the first antibody-hapten complex. After washing off the

unbound reagent, the remaining tertiary complex is then exposed to the light of the appropriate

25 wavelength the fluorescence observed indicates the presence of the hapten of interest.

- Immunofluorescene and EIA techniques are both very well established in the art and are
particularly preferred for the present method. However, other reporter molecules, such as

radioisotope, chemiluminescent or bioluminescent molecules, may also be employed.

30 The present invention also contemplates genetic assays such as involving PCR analysis to detect

beacon or its derivatves,
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The assays of the present invention may also extend to measuring beacon or beacon n

association with ob or leptin.

The present invention 1s further described by reference to the following non-limiting Examples.
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(Walder et al 1997b).
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As described above for the leptin treatment, animals were followed for a 1 week run 1n period

5 before being allocated to either infusion V\fi[h 12mg/day nicotine or vehicle control infuston for
7 days. All infusions were via mini-osmotic pumps implanted subcutaneously (Alza, California,
USA). Nicotine treatment resulted in a significant reduction in food intake and body weight,
this effect was more pronounced than the effect of leptin described above and occurred in both
lean and obese animals.

10
At the completion of either study the animals were killed by anaesthetic overdose (120 mg/kg

pentobarbitone) and selected fat depots (interscapular, perirenal, epididymal, mesenteric and
intramuscular) were removed and weighed to allow an estimate of body fat content. The

weights of the various fat depots were combined and divided by total body mass to provide this

15 estumate.

All of the experiments described above were carried out following the Australian NHMRC
principles of laboratory animal care and approved by the Deakin University Animal Ethics
Commuttee, Deakin University, Geelong.

20
EXAMPLE 4

Analytical methods

Whole blood glucose was measured using an enzymatic glucose analyser (Model 27, Yellow
25 Springs Instruments, Ohio). Plasma insulin concentrations were determined using a double

- antibody solid phase radioimmunoassay (Phadeseph, Kabi Pharmacia Diagnostics, Sweden).
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EXAMPLE 5

Differential display polymerase chain reaction (ddPCR)

mRNA was extracted from the hypothalamus using a Dynabeads mRNA DIRECT kit (Dynal,

5 Oslo, NorwayT The mRNA was reverse transcribed to form cDNA using the oligo-dT primer
attached to the beads and AMYV reverse transcriptase (Promega, Madison, WI). The ddPCR
procedure developed by Liang and Pardee (1992) was modified such that second strand cDNA
was produced using arbitrary 13mers and then used for the PCR reaction with the same
arbitrary primer and three one-base-anchored oligo-dT primers. All primers were obtained from

10 GenHunter Corporation (Nashville, Tennessee). The sequence of the primers that gave the
beacon gene PCR product were 5'-AAGCTTTTTTTTTTTG-3' [SEQ ID NO:4] (G-anchored
primer) and 5-AAGCTTCGGGTAA-3' [SEQ ID NO:5] (arbitrary primer 11). The 20 u!
second strand cDNA synthesis reaction contained 200 nM arbitrary primer, 12.5 uM dNTPs,
100 mM Tris-HCl (pH 8.4), 50 mM KCl, 1.5 mM MgCl,, 0.001% gelatin and 1 unit Taq DNA

15 polymerase (Qiagen, Hilden, Germany). Denaturation was performed at 94°C for one minute,
annealling at 40°C for 2 minutes and elongation at 72°C for 5 minutes. The reactions were then
placed at 94°C for 2 minutes to separate the 2 strands of cDNA and the second strand removed
after drawing the first strand attached to magnetic beads to the side of the tube with the use of

a magnet. PCR was performed using 2 ptl second strand cDNA, 200 nM of each primer, 2 uM

20 dNTPs, 0.2 pl o-[*PIdATP (2,000 Ci/mmole), 100 mM Tris-HC! (pH 8.4), 50 mM KClI, 1.5

mM MgCl,, 0.001% w/v gelatin and 1 unit Tag DNA polymerase (Qiagen) in a 20 pl reaction.
Amplification was carried out in a Perkin Elmer 9700 DNA thermal cycler for 40 cycles of
denaturation at 94°C for 30 seconds, annealling at 40°C for 2 minutes and extension at 72°C
for one minute, with a final extension at 72°C for 5 minutes. The PCR products were separated
25 ona4.5% w/v polyacrylamide gel, and differentially expressed PCR fragments were visualized

by exposing the dried gel to x-ray film.
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EXAMPLE 6

Band recovery, cloning and sequencing

Candidate bands were excised from the gel and reamplified by PCR using the appropriate
5 primer combination under the PCR conditions stated above except that the dNTP condition was
20 UM and no radioisotope was included. The putative differentially expressed cDNA
fragments were cloned using the pCR-TRAP cloning system (GenHunter Corporation).
Sequencing reactions were carried out using ABI PRISM dye terminator cycle sequencing
ready reaction kits and analysed on an ABI 373A DNA sequencer. Gene database searches
10 were performed at the National Centre for Biotechnology Information using the BLAST

network service.

EXAMPLE 7
Quantitation of gene expression
15
Animals were killed by lethal overdose of pentobarbitone (120 mg/kg) and the following tissues
were removed: liver, spleen, kidney, heart, skeletal muscle (gastrocnemius), and adipose tissue
from the suprascapular, perirenal, intramuscular and mesenteric fat depots. RNA was extracted
from tissues using RNEasy kits (Qiagen, Hilden, Germany). RNA was quantitated by
20 spectrophotometry at 260 nm, and 1 pug of RNA was then reverse transcribed at 42°C for 1 h
with 10U of AMV Reverse Transcriptase (Boehringer Mannheim, Mannheim, Germany)
according to the manufacturer's instructions. Oligonucleotide primers for the beacon gene PCR
were chosen from the sequence previously determined. Primers were also selected for the beta-
actin gene by comparing mRNA sequences from various mammals to identify highly conserved

25 regions. The primer sequences used were:

beta-actin -  forward 5'- agtccgegttaagtgcaaca -3' [SEQ ID NO:6]
reverse 5'- ctccaggttcatcccatcgt -3' [SEQ ID NO:7]
beacon - forward 5'-ggctacagcttcaccaccac-3' [SEQ ID NO:8]
30 reverse 5'-gcttgetgatccacatetge-3' [SEQ ID NO:9]
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PCR was performed by adding 100 ng of cDNA to a reaction mix containing 10 mM Tris-HCl
(pH 8.3 at 20°C), 1.5 mM MgCl, 50 mM KCl, 200 uM each dNTP, 100 pmol each primer and
1.25 U Tag DNA Polymerase (Qiagen). Standard PCR consisted of 30 cycles of 94°C for 0.5
min (denaturation), 58°C (beta-actin) or 53°C (beacon) for 0.5 min (annealing) and 72°C for
1 rnin@;tension), with a final extension step of 72°C for 5 min. 10 of each PCR product was
fractionated by agarose gel electrophoresis in a 2% w/v gel containing 0.5 pg/mi ethidium
bromide at 6 V/cm for 90 min and photographed under ultraviolet transillumination at 302 nm.
For quantitation of beacon gene expression, the linear phases of both of the above PCR's were
determined empirically as 20 cycles for beta-actin and 24 cycles for beacon. PCR's and
electrophoresis were conducted as above (for the appropriate number of cycles) and gene
expression quantitated by computerised densitometry (Eagle Eye Il System, Stratagene, USA).
beacon gene expression was determined as the ratio of densities of beacon to beta-actin PCR

products from the same tissues.

EXAMPLE 8

Statistical analysis

All experimental data are expressed as means + s.e.m. A one-way analysis of variance in
combination with a Tukey's multiple comparison test was used to compare means between and
within groups, and a two-sample unpaired t-test was used where appropriate. In all instances

probability values of <0.05 were considered significant.

EXAMPLE 9
Identification of a body weight-related gene by ddPCR

To identify novel genes that are associated with regulation of energy balance, we compared the
hypothalamic mRNA profile of lean and obese Psammomys obesus. One cDNA fragment
amplified with the G-anchored primer and arbitrary primer 11 was found to be expressed 1n
larger amounts in the obese animals. The cDNA band of approximately 400 base pairs was

excised from the gel, reamplified and cloned.
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EXAMPLE 10

Nucleotide sequence

Both strands of the differentially expressed band from the obese animals were sequenced. The
5 seau_ences were identical a}nd are shown in Figure 1A the coding sequence is SEQ ID NO:1 and
the complementary sequence is SEQ ID NO:3. The corresponding amino acid sequence is SEQ
ID NO:2. This sequence was compared against nucleotide sequence databases and the six-
frame conceptual transiation products against protein sequence databases. Strong homology
was found with genes from humans, mice, Caenorhabditis elegans, Fasciola hepatica, rice and
10 Saccharomyces cerevisiae and weaker homology with ubiquitin and ubiquitin-like proteins.
The genes in other species were not named, the inventors called the gene beacon. The
translation product of the C. elegans gene denoted as 'weak similarity to Arabidopsis thaliana
ubiquitin-like protein 8' was 81% homologous with beacon and enabled the open reading frame
of beacon to be determined. Beacon was found to be 73 amino acids long, the same length as
15 the C.elegans gene. Both the start and stop codons were identified within the ddPCR fragment,
eliminating the need to probe a cDNA library to determine the full sequence. The full amino
acid sequence of beacon is shown in Figure | and the amino acid alignments with gene products
in humans. muce, C. elegans, F. hepatica, rice and S. cerevisiae, and also human ubiquitin and
ubiquitin-like protein 8 from Arabidopsis thaliana are shown in Figures 2A and B.
20
The nucleotide sequence and corresponding amino acid sequence for human beacon shown in
Figure 1B and corresponds to SEQ ID NO:13 and 14, respectively. The human beacon
sequence substantially corresponds to a short form of the Psammomys obesus with the
exception that amino acid 15 may be His or Arg and the corresponding codon is CAC or CGC,

25 respectively. In Figure 1B this codon is represented as "CNC" wherein N is preferably A or G.

EXAMPLE 11

Analysis of protein

30 Analysis of the putative protein sequence using ProtParam tool indicated that beacon has a

molecular weight of 8503.9 and 1s a stable protein with an estimated half-life of 30 hours. The
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protein does not have an aminotermunal signal sequence often found in proteins destined for
export from the cell or for a membrane location. No nuclear targeting signal was found
suggesting that beacon is not found in the nucleus. Transmembrane segments were also not
found, but beacon may be a peripheral membrane protein, binding to the surface of integral
5 membrane proteins. Beacon appears to have an intramitochondrial signal and may be located
within the mitochondrial intermembrane space or the mitochondrial matrix space. Many
proteins localized at the mitochondrial inner membrane are likely to be peripheral membrane
proteins which exist as members of large membrane complexes. A short form of beacon (33
amino acids) is used in some of the studies. Preliminary human sequence data for beacon

10 indicate that in humans, a premature stop codon results in the 33 amuno acid short form. The
short form comprises the first 33 amino acids of the amino actd sequence given in Figure 1B

and 2A for human beacon. Amuno acid 15 of human beacon may be His or Arg. The short

form is also easier to synthesize chemically.

15 EXAMPLE 12
PCR of the beacon gene

PCR primers were designed from the nucleotide sequence of beacon to yield a PCR product
of 169 bp. These primers successfully yielded the correct size PCR product with Psammormys
20 obesus hypothalamic cDNA. PCR of Psammomys obesus genomic DNA yielded the same size
product also, indicating that there are no introns within the gene. PCR was also performed on
human genomic DNA and the same size product was detected, confirming that the beacon gene

is also found in humans.

25 EXAMPLE 13

- Tissue distribution of beacon gene expression in Psammomys obesus

The beacon gene was expressed at significant levels in all tissues tested in Psammomys obesus
(hypothalamus. liver, adipose tissue, skeletal muscle (gastrocnemius), heart, pancreas, kidney

30 and spleen).
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EXAMPLE 14

Hypothalamic beacon gene expression

Hypothalamic expression of the beacon gene was significantly correlated with body weight and
plasma insulin concentrations in Psammomys obesus (Figure 3). Correlation coefficients of
beacon gene expression with body weight and plasma insulin were all markedly improved after
six days of leptin administration (Figure 4). Neither Adipose tissue beacon gene expression or
liver beacon gene expression were significantly correlated with body weight or circulating

insulin levels (Figure 5). Expression of beacon was not related to obesity in tissues other than

the hypothalamus.

EXAMPLE 15

Leptin treatment

Leptin treatment resulted in an increase in beacon gene expression in the hypothalamus of the
group A, lean animals but no difference in the obese group B animals (Figure 6). In contrast
beacon gene expression in adipose tissue was significantly reduced following leptin treatment

in lean animals and similarly unchanged in leptin resistant obese group B animals (Figure 7).

EXAMPLE 16

Nicotine treatment

Nicotine treatment failed to have any effects on beacon gene expression in either hypothalamus
or adipose tissue despite significant effects of nicotine treatment on body weight and food
intake (Figure 8). These results suggest the effects of leptin treatment on beacon gene

expression are in fact, independent of body weight and leptin specific.
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hyperinsulinemia, increased fat stores, body weight, elevated triglyceride and cholesterol levels
and hyperleptinemia (Barnett er al, 1994b). These changes represent some of the key features

25 of the metabolic syndrome or Syndrome X.

Previous studies have shown that individual animals may progress around the curve in a
clockwise direction, from Group A to B to C (Shafir and Gutman, 1993). However the
metabolic and physical abnormalities demonstrated in obese Group C Psammomys obesus may

30 be corrected by dietary manipulation. Dietary restriction significantly reduces body weight,
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Animals (27 animals total) with ICV cannulas and Alzet pumps were chronically infused with
the chemically synthestsed short form of beacon (33 amino acids in length, dose = [5ug/day)
5 whilst control animals (28 animals total) were infused with saline. A separate group of animals
were treated with neuropeptide Y which is known to increase body weight and food intake.
The pumps are designed to deliver solution for 7 days and body weight and food intake were

monitored on a daily basis over this time period.

10 The results are shown in Figures 9-11. Figures 9A-C show a comparison between beacon and
saline administration to Psammomys obesus as monitored by food intake, cumulative food
intake and body weight change. Figures 10A-C show food intake per day for Group A, B and
C Psammomys obesus administered with beacon or saline. Figures 11A-C show cumulative -
food intake for Group A, B and C Psammomys obesus administered with beacon or saline.

15
The chronic studies indicate that beacon acts in a similar fashion to neuropeptide Y by
increasing food intake and body weight. Over the 7-day treatment period of the Alzet pump,
food intake/day was increased in beacon treated animals compared to saline controls with a
maximal increase (~ 20%) at day 5. Similarly, cumulative food intake and body weight was

20 greater in the beacon treated animals compared to saline controls.

When the animals are divided into groups of A, B and C, it is observed that the increases in
body weight and food intake following beacon treatment are more pronounced in the C (n=7_
animals. There was little difference in body weight and food intake for beacon treated A (n=9)

25 or B (n=13) animals compared to saline treated B animals (n=13).

EXAMPLE 18

beacon gene expression

30 Studies were conducted to monitor the effects of expression of the beacon gene in P. obesus

Psammomys obesus. The results arec shown in Figures 12 to 14. The expression of beacon
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percentage body fat (Figures 12 and 13). Group A animals expressed the highest level of
beacon (Figure 14) compared to Group B and C animals. These gene expression studies were

conducted using a Perkin Elmer "Real-Time" PCR as described below.

Real time PCR performed on the ABI Prism 7700 Sequence Detector system consists of a
fluorescent-labelled target probe and forward and reverse primers, all of which are specific for
the target sequence. The probe is labelled at the 5’ end with a reporter dye and at the 3’ end
with a quencher dye and while the probe is intact the proximity of the quencher reduces the
fluorescence emitted by the reporter. The probe anneals downstream from one of the primer
sites and as the PCR progresses, the 5’ nuclease activity of Tag DNA polymerase cleaves the
reporter dye from the probe. Once separated from the quencher, the reporter dye emuts a

characteristic fluorescence.

The ABI Prism 7700 Sequence Detector has a built-in thermal cycler and a laser directed via
fibre optic cables to each of 96 sample wells. Fluorescence emission data produced during PCR
is collected once every few seconds and travels back to the CCD camera detector. Software
within the Sequence Detector system analyses the data and amplification plots are produced for
each sample allowing us to monitor the entire PCR process for amplification of any specific
target sequence. Reactions are categorised by the point in time during cycling when
amplification of a product is first detected rather than the amount of product formed after a
fixed number of cycles. The higher the amount of target starting material, the sooner a

significant increase in fluorescence will be observed.
The probe and primer sequences used for the beacon gene expression studies are shown below;

Probe 6FAM-TGGTAATAAAGCTCCAGGTTCATCCCATCG-TAMRA
[SEQID NO:10]
(6FAM=fluorescent reporter dye and TAMRA=quencher dye)
Forward CAAACTGGCACTCGTTGGAA [SEQID NO:11]

Primer
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Those skilled in the art will appreciate that the invention described herein is susceptible to

variations and modifications other than those specifically described. It is to be understood that
the invention includes all such variations and modifications. The invention also includes all of
15 the steps, features, compositions and compounds referred to or indicated in this specification,
individually or collectively, and any and all combinations of any two or more of said steps or

features.
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SEQUENCE LISTING

(1) GENERAL INFORMATION:

(i) APPLICANT: (Other than US) INTERNATIONAL DIABETES INSTITUTE and
DEAKIN UNIVERSITY
(US only) G COLLIER and P Z ZIMMET

(ii) TITLE OF INVENTION: A NOVEL GENE AND USES THEREFOR
(iii) NUMBER OF SEQUENCES: 14

(iv) CORRESPONDENCE ADDRESS: .
(A) ADDRESSEE: DAVIES COLLISON CAVE
(B) STREET: 1 LITTLE COLLINS STREET
(C) CITY: MELBOURNE
(D) STATE: VICTORIA
(E) COUNTRY: AUSTRALIA
(F) ZIP: 3000

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.25

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER: PCT INTERNATIONAL
(B) FILING DATE: 30-OCT-1998
(C) CLASSIFICATION:

(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: PP0117/97
(B) FILING DATE: 31-OCT-1997
(C) CLASSIFICATION:

- (vi1) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: PP0323/97
(B) FILING DATE: 11-NOV-1997
(C) CLASSIFICATION:

(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: HUGHES, DR E JOHN L
(C) REFERENCE/DOCKET NUMBER: EJH/AF
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(ix) TELECOMMUNICATION INFORMATION:

(A) TELEPHONE: +61 3 9254 2777
(B) TELEFAX: +61 3 9254 2770
(C) TELEX: AA 31787
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(2) INFORMATION FOR SEQ ID NO:1:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 342 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(1i)} MOLECULE TYPE: DNA

(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION: 29..247

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

GTTCCAGGAG ATTACAGCTC CAGCCACA ATG ATT GAG GTG GTT TGC AAC GAC 52
Met Ile Glu Val Vval Cys Asn Asp
1 5
CGT CTA GGA AAG AAA GTC CGC GTT AAG TGC AAC ACC GAT GAC ACC ATC 100
Arg Leu Gly Lys Lys Val Arg Val Lys Cys Asn Thr Asp Asp Thr Ile
10 15 20

GGG GAC TTG AAG AAA CTG ATA GCG GCC CAA ACT GGC ACT CGT TGG AAT 148
Gly Asp Leu Lys Lys Leu Ile Ala Ala Gln Thr Gly Thr Arg Trp Asn

25 30 35 40
AAG ATC GTT CTT AAA AAG TGG TAC ACG ATT TTT AAG GAC CAT GTA TCT 196
Lys Ile Val Leu Lys Lys Trp Tyr Thr Ile Phe Lys Asp His Vval Ser

45 50 55
CTG GGA GAT TAT GAA ATC CAC GAT GGG ATG AAC CTG GAG CTT TAT TAC 244
Leu Gly Asp Tyr Glu Ile His Asp Gly Met Asn Leu Glu Leu Tyr Tyr
60 65 70

CAG TAGAGGGGAA TTCCTCCACC TTGCCCAACC TTGCTTTCCT CTCCCATGGC 297

Gln

TCATTTAACA CTGTTGTAGA TGCTCATTTT TTTGTTAAGT GTACT 342
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(2) INFORMATION FOR SEQ ID NO:2:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 73 amino acids
(B) TYPE: amino acid
(D) TOPQOLOGY: linear
(ii) MOLECULE TYPE: protein
(x1i) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Met Ile Glu Val Val Cys Asn Asp Arg Leu Gly Lys Lys Val Arg Vval
1 5 10 15

Lys Cys Asn Thr Asp Asp Thr Ile Gly Asp Leu Lys Lys Leu Ile Ala
20 25 30

Ala Gln Thr Gly Thr Arg Trp Asn Lys Ile Val Leu Lys Lys Trp Tyr
35 40 45

Thr Ile Phe Lys Asp His Val Ser Leu Gly Asp Tyr Glu Ile His Asp
50 55 60

Gly Met Asn Leu Glu Leu Tyr Tyr Gln
65 70

(2) INFORMATION FOR SEQ ID NO:3:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 391 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

ATGTTCAACA CAGCAGCCAT CCAAGGTCCT CTAATGTCGA GGTCGGTGTT ACTAACTCCA 60
CCAAACGTTG CTGGCAGATC CTTTCTTTCA GGCGCAATTC ACGTTGTGGC TACTGTGGTA 120
GCCCCTGAAC TTCTTTGACT ATCGCCGGGT TTGACCGTGA GCAACCTTAT TCTAGCAAGA 180
ATTTTTCACC ATGTGCTAAA AATTCCTGGT ACATAGAGAC CCTCTAATAC TTTAGGTGCT 240
ACCCTACTTG GACCTCGAAA TAATGGTCAT CTCCCCTTAA GGAGGTGGAA CGGGTTGGAA 300
CGAAAGGAGA GGGTACCGAG TAAATTGTGA CAACATCTAC GAGTAAAAAA ACAATTCACA 360

TGAATAAAAA CTTTGATGCT GCAAAAARAA A 391
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(2) INFORMATION FOR SEQ ID NO:4:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(p1i) MOLECULE TYPE: DNA B

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

AAGCTTTTTT TTTTTG 16

(2) INFORMATION FOR SEQ ID NO:5:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:

AAGCTTCGGG TAA 13

(2) INFORMATION FOR SEQ ID NO:6:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:6:

AGTCCGCGTT AAGTGCAACA 20

(2) INFORMATION FOR SEQ ID NO:7:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
- (B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

CTCCAGGTTC ATCCCATCGT 20
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(z) INFORMATION FOR SEQ ID NO:8:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
(B) TYPE: nucleic acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TVPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:

GGCTACAGCT TCACCACCAC 20

(2) INFORMATION FOR SEQ ID NO:9:
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:
GCTTGCTGAT CCACATCTGC 20

(2) INFORMATION FOR SEQ ID NO:10:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:

TGGTAATAAA GCTCCAGGTT CATCCCATCG 30



" 109X#& () - PPPPPP[ 22/ GL "10L "109#& ()- G ~TL""L "109%#& ()-L "109#& ()-L
"109#& () - PPPPP P! P$PKQ/ GL " 109#& ()-L "109#& ()-LL "109%#& ()-L
"1096#& ()-L "109#& ()-L "109#& ()-L "109K#&' () - $PUP&P P+PLP° @O GL " 10%.
"100X#& ()-L "109#& ()- G ~TL""L "109#& ()-L

" 109X#8& () - LPPPTPXP\ P PdP_?/ GL "10L "10%#& ()-L "109#& ()-L "109#& ()-L
"109#& ()-L "109#& ()-L "10%#& () - dPhPl PnPgPPW; 2/ GL L " 1@) #ﬁ)@ ({92

" 109H#E () - G{ ~TL""L "1096#& ()-L "109#& ()-PPPPPPP_?/GL L " #e |
"100X#& ()-L "109K#& () - L -53.-

(2) INFORMATION FOR SEQ ID NO:11:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base palirs
(B) TYPE: nucle.c acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11:

CAAACTGGCA CTCGTTGGAA 20

(2) INFORMATION FOR SEQ ID NO:12:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 19 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(i1) MOLECULE TYPE: DNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:
GTTGGGCAAG GTGGAGGAA 19

{2) INFORMATION FOR SEQ ID NO:13:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 102 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA

(ix) FEATURE:
(A) NAME/KEY: CDS
{(B) LOCATION: 1..102

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:

- ATG ATC GAG GTT GTT TGC AAC GAC CGT CTG GGG AAA AAG GTC CNC GTT 48
Met Ile Glu Val Val Cys Asn Asp Arg Leu Gly Lys Lys Val Xaa Val
1 5 10 15
AAA TGC AAC ACG GAT GAT ACC ATC GGG GAC CTT AAG AAG CTG ATT GCaA 96
Lys Cys Asn Thr Asp Asp Thr Ile Gly Asp Leu Lys Lys Leu Ile Ala
20 25 30
GCC TAA 102

Ala *
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(2) INFORMATION FOR SEQ ID NO:14:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 amino acaids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
(1i) MOLECULE TYPE: protein
{x1) SEQUENCE DESCRIPTION: SEQ ID NO:14:

Met Ile Glu Val val Cys Asn Asp Arg Leu Gly Lys Lys Val Xaa Val
1 5 10 15

Lys Cys Asn Thr Asp Asp Thr Ile Gly Asp Leu Lys Lys Leu Ile Ala
20 25 30

Ala
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11 A method for treating a subject comprising administering to said subject a treatment
effective amount of a protein according to any one of claims 7 to 9 or a derivative, homologue, -
analogue or mimetic thereof or a genetic sequence encoding same or an agonist or antagdnist
of said protein or genetic sequence for a time and under conditions sufficient to effect

treatment.

12. A method according to claim 11 wherein the treatment is in respect of obesity, anorexia,
weight maintenance, energy imbalance, diabetes, metabolic syndrome, dyslipidemia,

hypertension and/or insulin resistance.

13. A method of treatment or preventing obesity in a subject, said method comprising
- admimstering to said subject an antagonist of beacon or beacon gene expression for a time and

under conditions sufficient to reduce the levels of beacon in hypothalamus tissue in said subject.

14. An antibody to a protein according to any one of claims 7 to 9 or a derivative,

homologue, analogue or mimetic of said protein.
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15 An antibody according to claim 14 wherein the antibody is a monoclonal antibody.
16. Use of a protein as defined by any one of claims 7 to 9 or a genetic sequence as defined

by any one of claims ! to 6 in the manufacture of a medicament for the treatment of one or

more of obesity, anorexia, energy imbalance or diabetes. X

17. A method of detecting beacon or a derivative or homologue thereof in a biological
sample, said method comprising contacting said biological sample with an antibody specific for

beacon or its antigenic derivatives or homologues for a time and under conditions sufficient for

a complex to form and then detecting said complex.

I8. A method for detecting expression of beacon or its derivatives or homologues in a tissue

sample from a subject, said method comprising detecting the presence or amount of beacon

mRNA in said sample.

19. A method according to claim 17 or 18 for use in determining the risk of development

of obesity, anorexia, energy imbalance, diabetes, metabolic syndrome, dyslipidemia,

hypertension and/or insulin resistance.



